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Ms. Buckner,

New-lndy Catawba LLC (New-lndy Catawba) operates a pulp and paper mill located in Catawba,
South Carolina (Mill) and currently operates under Title V Operating Permit No. W-2440-0005 (Title

V Operating Permit or'lY-244O-0005).

New-lndy Catawba has prepared this construction permit application as required by the South
Carolina Department of Health and Environmental Control (SCDHEC) Consent Order to Correct
Undesirable Levels of Air Contaminants, signed November 23,2022 (Consent Order).

The attached document represents the construction permit application for this Project
(Application). Appendix Aof the application contains the required completed SCDHEC construction
permitapplication forms. Appendix Bof theapplication providesProject-related emissions
calculations and supporting information. The Project-related emissions information has been refined
since the previous submittal of the draft calculations on March t5,2023. Comments received from
SCDHEC regarding the Project-related emissions submitted on March 15 will be addressed by March
3L,2023. Appendix C of the application includes a description of air dispersion modeling performed
for SCDHEC toxic air pollutants. The supporting air dispersion modeling files will be made available to
the SCDHEC Air Modeling Section in electronic format.

lf you have any additional questions regarding the attached construction permit application, please

contact Bob Tourville at (803) 981- 8009 or by e-mail at bob.tourville@new-indycb.com.
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New-Indy Catawba LLC
Catawba, South Carolina

New Condensate Stripper Permit Application

1. INTRODUCTION AND APPLICATION OVERVIEW

New-Indy Catawba LLC (New-Indy Catawba) operates a pulp and paper mill located in

Catawba, South Carolina (Mill or the Mill) and currently operates under Title V Operating

Permit No. TV-2440-005 (TVOP orTY-2440-0005), effective on July 1,2019.

New-Indy Catawba has prepared this construction permit application as required by the Consent

Order to Correct Undesirable Levels of Air Contaminants ("Consent Order"), issued on

November 23,2022, by the South Carolina Department of Health and Environmental Control
(SCDHEC)r. For compliance with the provisions of the Consent Order, New-Indy Catawba is

proposing a modification to their current foul condensate treatment system (condensate treatment

system) to install a new foul condensate stripper (new steam stripper) and demote the existing
steam stripper [existing steam stripper (ID 9801)] strictly to backup operation during periods of
downtime experienced by the new steam stripper (Project). The Project also includes the

installation of a stripper feed tank, methanol storage tank, and hot water tank to serve the new

steam stripper. The stripper feed tank and methanol storage tank will be controlled in the LVHC
system. The hot water tank is not expected to be a source of emissions. The Project will also

satisff the requirements of Item I.a. of Appendix A of Consent Decree Civil No. 0:21-cv-02053-
SAL, United States of America v. New-Indy Catawba, LLC, dated November 16,2022 (EPA
Consent Decree). This document represents the construction permit application for this Project

(Application).

' The November 23,2022, Consent Order amends and replaces the Order to Correct Undesirable Level of Air
Contaminants issued by SCDI{EC on May 7 ,2021 .

FINAL New Condeneta Stipptr Permit Application Narative (3-22-23) docx
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NE INDY New-Indy Catawba LLC
Catawba, South Carolina

New Condensate Stripper Permit Application

2. PROCESS AND PROJECT DESCRIPTION

New-Indy Catawba is comprised of seven distinct process areas that include the following: the

woodyard area, the kraft pulp mill area, the paper mill area, the chemical recovery area, the

utilities area, the waste treatment area, and a miscellaneous area. A simplified process flow
diagram for these process areas is included as Figure 2-1. A description of the process areas is

presented below, with more detail provided in the areas that are impacted by the Project.

Southern pine logs and chips are received at the woodyard. Logs are debarked, chipped, and the

chips are screened prior to storage for use within the pulping process. Likewise, purchased wood
chips received are screened, and processed as needed, prior to use within the pulping processes.

The kraft (sulfate) process area is used to produce pulp. Pulp from the kraft process is produced

from "cooking" wood chips in the continuous digester in a caustic solution at an elevated

" temperature and pressure. The pulp slurry from the continuous digester is sent to the blow tank,

then to one of two parallel pulping lines, each consisting of an enclosed deshive refiner and a

three-stage drum displacement washer system and associated filtrate tanks. Weak black liquor
from the washer filtrate tanks is stored before being recycled to chemical recovery. Rejects from
the refiners are sent to the screw presses, with the filtrate being screened and stored before being
recycled to chemical recovery. Washed pulp is stored and then sent to the paper mill area. With
the exception of the pulp storage tanks after pulp washing, the kraft pulp mill sources are

currently collected and routed to the high volume low concentration (HVLC) or low volume,

high concentration (LVHC) systems, and emissions are controlled through combustion in the

Nos. I or 2 Combination Boilers.

Linerboard (the outside layer of a corrugated container) is produced in the paper mill area on one

state-of-the-art paper machine. Unbleached market pulp is produced on one pulp dryer. A second

paper machine at the Mill is currently idled.

Weak black liquor is concentrated in the Nos. l-3 Evaporator Sets and is then fired in the

recovery furnaces (chemical recovery area) that burn the organics extracted from the chips and

recover cooking chemicals. The causticizing area utilizes the chemicals recovered by the
recovery furnaces, and after adding [ime, provides the cooking chemicals for the kraft process.

Emissions from the Evaporator Sets and Turpentine Recovery System are collected in the LVHC
gas collection system and combusted in the Nos. I or 2 Combination Boilers. Several weak

black liquor tanks are collected in the HVLC system and combusted in the Nos. I or 2

Combination Boilers. Evaporator condensates are segregated, with the combined condensates

being recycled to the Brownstock washer system or sewered. The foul condensates are treated in
a dual control device configuration: foul condensates are preferentially treated in the existing

FINAL New Condensats Stripper Pemit Application Nanative (3-22-23) docx
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New Condensate Stripper Permit Application

condensate steam stripper system, with the remaining flow being directed to the aerated

stabilization basin (ASB) via the Hardpipe (lD 9802).

Steam and electricity are produced for facility-wide use by two combination boilers. The

recovery furnaces also generate steam.

A waste treatment area receives wastewater and mill waste (solid waste) from the various
previously mentioned areas of the facility. Wastewater undergoes biological treatment to remove

the dissolved organic wastes prior to discharge into the receiving stream. Mill solid waste is

deposited in an on-site landfill.

The miscellaneous areas include everything that is not captured in one of the aforementioned
process operating areas, such as facility roads and the pulp storage tanks.

FINAL Na^, Cond€n$te S[ipptr Pemit Application Narative (3-22-23\ dw
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Figure 2-l Simplified Mill Flow Diagram
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New Condensate Stripper Permit Application

This document represents the construction permit application for this Project in accordance with

the DHEC Consent Order. The Project consists of the following new equipment and proposed

changes to the existing treatment scenarios:

l. Construct and operate a new low-pressure steam foul condensate stripper system that

will process the pulping process condensates (foul condensate) for compliance with
40 CFR Part 63, Subpart S. The resultant stripped methanol will be condensed into a

liquid [called stripper rectified liquid (SRL)] and combusted in the Nos. 2 and 3

Recovery Furnaces (ID Nos. 2505 and 5105). The methanol will be added to the

black liquor at a maximum amount of l%o by volume. This methanol addition limit is

required for safely operating the recovery furnaces. There are no anticipated changes

in black liquor firing as a result of the project. The LVHC gases from the SRL

condenser system, stripper feed tank, and SRL methanol tank will be combusted in

the No. 3 Recovery Furnace. The LVHC system will include a 1.0 mmBtu/hr natural

gas ignitor for combustion of the LVHC gases when black liquor firing is less than

50% of capacity. The existing Nos. I and 2 Combination Boilers (ID Nos. 2605 and

3705) will serve as back-up control for the new Stripper's LVHC gases when the SRL

condenser system is not in operation. Stripped condensates will be recycled to the

Brownstock washers (ID 5230), as needed;

2. Operate the existing steam stripper (ID 9801) as a backup to the new low-pressure

steam stripper. The existing steam stripper will be operated to process the foul
condensate and remove 98% of the total reduced sulfur (TRS) compounds; although

with reduced methanol removal efficiency. Further methanol treatment through

biological destruction will be accomplished by routing the stripped condensates to the

existing Hardpipe system that discharges the foul condensates below the liquid
surface of the existing ASB; and

3. Modifu the No. 3 Recovery Furnace to combust gases collected in the LVHC system.

The Nos. I and2 Combination Boilers will serve as backup control for the LVHC
gases following the Project. When these LVHC gases are combusted in the

combination boilers, a caustic scrubber will be operated to provide 50%o removal of
the sulfur prior to combustion.

Figure 2-2 presents a simplified process flow with the possible operating scenarios for treatment

ofthe foul condensates and the associated control scenarios for the new and existing steam

stripper vent gases. Section 3.2.2.3 presents the prevention of significant deterioration (PSD)

analysis that details the basis for the projected actual emissions (PAE) calculations for the

proposed future operating scenarios.

2-4
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All LVHC (NCG's - Gases)

Foul Condensates
(Design 850 gpm)

Foul Condensate Hard Pipe to ASB

Figure 2-2 Stripper Operating Scenarios
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3. REGULATORY REVIEW

This section summarizes Federal and State air quality regulations that potentially apply to the

Project. Discussions pertaining to applicable regulatory requirements are separated into three

categories:

. Federal Air Quality Regulations

o South Carolina Air Quality Regulations

. Provisions of the SCDHEC Consent Order and EPA Consent Decree

3.1 FEDERAL AIR QUALITY REGULATIONS

For the purpose of this Application, potentially applicable Federal regulations consist of:

. Standards of Performance for New Stationary Sources (NSPS)

o National Emission Standards for Hazardous Air Pollutants (NESHAP)

o New Source Review (NSR) and PSD

o Compliance Assurance Monitoring (CAM)

o Requirements for Preparation, Adoption, and Submittal of Implementation Plans

. Title V Operating Permits

A discussion of each specific Federal air quality regulation is provided in the following
subsections.

3.1.1 Standards of Performance for New Stationary Sources

U.S. EPA has promulgated NSPS at 40 CFR Part 60. NSPS requirements are promulgated under

40 CFR 60 pursuant to Section 111 of the Clean Air Act.

3.1.1.1 40 CFR Part 60, Subparts BB and BBa - Standards of Performance for
Kraft Pulp Mills

40 CFR Part 60, Subpart BB - Standards of Perforrnance for Kraft Pulp Mills applies to TRS

emissions from digesters, brownstock washers, multiple-effect evaporators, recovery furnaces,

smelt dissolving tanks, lime kilns, and condensate strippers that commenced construction,

reconstruction, or modification after September 24,1976, and on or before May 23,2013.
Subpart BBa applies to the same sources that commence construction, reconstruction, or
modification after Mav 23.2013.

FINAL N* Condenste Stripptr Pemit Application Narative (3-22-23) docx
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The existing condensate stripper system and Nos. l-3 Multi-effect Evaporator Sets with

Concentrators are cuffently subject to 40 CFR 60, Subpart BB for TRS (Standards of
Performance for Kraft Pulp Mills). Compliance with the TRS standard at 60.283a(aXl) is

currently demonstrated by combusting the stripper off-gases and evaporator vent gases in the

Nos. I and 2 Combination Boilers per $60.283(aXlXiii) [combust the gases at a minimum

temperature of 650'C (1200'F) for at least 0.5 seconds]. As there are no physical modifications

to the existing condensate stripper and Nos. l-3 Multi-effect Evaporator Sets with Concentrators,

the Mill will continue to combust the existing stripper off-gases in the Nos. I and2 Combination

Boilers; however, following the Project, the vent gases from the Nos. 1-3 Multi-effect
Evaporator Sets with Concentrators will be combusted in the No. 3 Recovery Furnace per

$60.283(aXl)(ii) [gases are combusted in a recovery fumace subject to $60.283(a)(2)] or in the

Nos. I and 2 Combination Boilers per $60.283(aXlXiii).

Upon completion of the Project, the new condensate stripper system will be subject to 40 CFR

Part 60, Subpart BBa for TRS (Standards of Perforrnance for Kraft Pulp Mill Affected Sources

for Which Construction, Reconstruction, or Modification Commenced After May 23,2013).

Compliance with the TRS standard at 60.283a(aXl) will be demonstrated through collection of
the stripper off-gases (SOG) in the existing SOG collection system and SRL gases in the existing

low volume high concentration (LVHC) closed-vent collection system meeting the requirements

of $63.450. The SOG will continue to be combusted in the Nos. I and2 Combination Boilers per

$60.283a(a)(lXiii). The LVHC collection system gases will be combusted in the No. 3 Recovery

Furnace per $60.283a(a)(l)(ii) or in the Nos. I and 2 Combination Boilers per

$60.283a(axlXiii). Emissions from the stripper feed tank will also be collected in the LVHC
collection system. The Mill will continuously monitor the incineration of SOG and LVHC gases

in the No. 3 recovery furnace, each combination boiler, and venting of the SOG and LVHC
closed-vent systems as required by $60.28aa(dX3Xiii) and currently utilized for monitoring

compliance with Subpan BB.

New-Indy Catawba will maintain records of excess emissions and malfunctions for the new

stripper as required by $60.287a(b)(7) and (c), respectively. The Mill will report periods of
excess emissions and malfunctions as required by $60.288a(a) and (d), respectively. As defined

in $60.284a(e)(l)(vi), periods of excess emissions from the LVHC closed-vent system

(condensate stripper system) that are less than one percent (l%) of operating time during a semi-

annual period are not a violation of $60.283a(a)(l)(iii).

The stripper feed tank, methanol tank, hot water tank, Hardpipe, and ASB are not included in the

definition of condensate stripper system under $60.281 or $60.281a and are not affected sources

under Subparts BB or BBa.

FINAL New Condenete Stripper Pemit Application Natrative (3-22-23) docx
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3.1.1.2 40 CFR Port 60, Subpart Kb - Standards of Performance for Volatile
Organic Liquid Storage Vessels (Including Petroleum Liquid Storage Vessels) for
Which Construction, Reconslruction, or Modiftcation Commenced After July 23,

1984

The Project includes a new stripper feed tank, new methanol tank, and a new hot water tank.

40 CFR Part 60, Subpart Kb includes standards of performance for new storage tanks. However,
per 60.1I lb, the definition of storage tank does not include process tanks (tanks that collect

material from one part of a process before sending it to another part of the process). Therefore,

the new tanks are not subject to Subpart Kb.

3.1.2 National Emission Standards for Hazardous Air Pollutants

NESHAP found in 40 CFR Part 6l apply to specific compounds emitted from certain listed

processes. 40 CFR Part 6l subparts do not apply to the Mill, and there are no Part 61 subparts

that apply to the proposed Project. Applicability of Part 63 NESHAP is discussed below.

3.1.2.1 40 CFR Part 63, Subpart S - National Emission Standards for Hazardous
Air Pollutonts from the Pulp and Paper Industry

New-Indy Catawba is subject to 40 CFR Part 63, Subpart S, also referred to as Maximum

Achievable Control Technology (MACT) I for the pulp and paper industry. This standard

regulates hazardous air pollutant (HAP) emissions from pulping and bleaching systems. The

affected source under this standard is the total of all HAP emission points in the pulping and

bleaching systems. The Mill does not produce bleached pulp and is therefore not subject to the

requirements of $63.445.

The Nos. l-3 Multi-effect Evaporator Sets with Concentrators and Turpentine Recovery System

were constructed prior to 1993 and are existing affected sources, while the existing condensate

stripper was constructed after 1993, making it a new source under 40 CFR Part 63, Subpart S.

Compliance is currently demonstrated by collecting the gases in the existing LVHC closed-vent

system meeting the requirements of $63.450 and combustion of the SOG and LVHC system

gases in the Nos. I and2 Combination Boilers per $63.443(d)(4)(i) (introduce the HAP emission

stream with the primary fuel or into the flame zone). The Mill currently complies with the

pulping condensates collection requirements in $63.446(cXl) [collect all named pulping process

condensate streams listed in 40 CFR $ 63.446(b)(l-5)l and the treatment requirements in

$63.aa6(e)(4) [treat a minimum of 6.6 lb HAP per ton oven dried ton of pulp (ODTP)]. The Mill
has utilized concurrent use of the existing steam stripper and Hardpipe for compliance with

$63.446(e)(a).

FINAL New Condenste Stripps Pemit Appli€tion Narative 13-22-23) docx
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Subpart S requires collection of LVHC gases from steam stripper systems, defined to include the

stripper column, associated feed tanks, condensers, and any methanol rectification process. The

new condensate stripper, stripper feed tank, methanol condenser, and methanol tank will be

subject to this rule upon startup.

Following the completion of the proposed Project, SOG from the existing condensate stripper

and vent gases from the existing Nos. l-3 Multi-effect Evaporator Sets with Concentrators and

Turpentine system will continue to be collected in the existing LVHC closed-vent system

meeting the requirements of $63.450 and $63.453(kX1-6). The existing SOG will continue to be

combusted in the Nos. I and2 Combination Boilers per $63.443(dX4Xi). However, the vent

gases from the LVHC collection system will be combusted in the No. 3 Recovery Fumace or in
the Nos. I and2 Combination Boilers (as backup) per $63.443(dX4Xi). The Mill will update the

leak detection and repair (LDAR) site inspection plan as appropriate per $63.454(b).

The Mill plans to demonstrate compliance with the pulping condensates collection requirements

in $63.446(c)(3) [collect the pulping process condensates from equipment systems listed in

$63.446(bxl) through (bX5) that in total containT.2lb FIAP/ODTPI and the treatment

requirements in $63.446(eXa) [treat a minimum of 6.6 lb HAP/ODTP]. The Milt will utilize the

new condensate stripper for compliance with $63.aa6(e)(4) and will operate a continuous

monitoring system for the parameters in $63.453(gXl-3). Vents from the new condensate

stripper (including the stripper feed tank, SRL condenser, and SRL methanol tank) will be

collected in the existing LVHC closed-vent system meeting the requirements of $63.450 and

combusted in the No. 3 Recovery Furnace or Nos. I and2 Combination Boilers per

$63.443(dxa)(i). The Mill will update the LDAR site inspection plan as appropriate per

$63.454(b) and will perform the required inspection and monitoring requirements per

$63.453(kXl-6). The new stripper will be included in semi-annual excess emission reports

under $63.455. Per $63.446(9), periods of excess emissions reported under $63.455 are not

considered a violation of $63.446(e)(4) provided that the time of excess emissions divided by the

total process operating time in a semi-annual reporting period does not exceed l0 percent.

At the request of SCDHEC, the Mill is providing additional information regarding plans to

demonstrate continuous compliance with the pulping condensate collection and treatment in the

new steam stripper. These are as follows:

o Pulping condensate collection emissions limit of 7 .2lb HAP/ODTP:

o HAP will be measured "as methanol" per 5$A57G)Q);
o Daily sampling of foul condensates for methanol concentration representative of

the inlet to the new stripper;

3-4
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o Continuous measurement of new steam stripper inlet foul condensate feed flow
(gPm);

o Daily measurement of pulp production (ODTP); and

o Daily calculation of a l5-day rolling average collection (lbs methanol/ODTP)

fNote: The Mill may use historical and/or collect future foul condensate sampling

data to support a longer averaging period].

. Pulping condensate treatment in the new steam stripper to remove 6.6 lb HAP/ODTP:

o HAP will be measured "as methanol" per $63.457(fX2); and

o Daily sampling of stripped condensates for methanol concentration representative

of the outlet of the new stripper.

' "":'"*il'#$fu,*fi 
rff#.::; ; and

. New steam stripper stripped condensate flow (gpm).

o Daily measurement of pulp production (ODTP).

o Daily calculation of the percent methanol removed in the steam stripper .

o Daily calculation of the treatment in the new steam stripper [15-day (or other

averaging period, as justified) rolling average methanol collected

(lbs methanoVODTP) multiplied by the calculated daily methanol percent

removal in the new stripper].

Please note that the Mill may choose to establish a methanol concentration factor in lieu of daily
methanol sampling at the inlet to the new steam stripper once sufficient data has been collected

demonstrating consistency in the foul condensate methanol concentration. In addition, the Mill
may choose to establish an effective steam to feed ratio (ESFR) curve for the new stripper

system to be used to establish the methanolremoval efficiency across the stripper in lieu of the

method described above. The compliance approach will be delineated in the Notification of
Compliance Status (NOCS) that will be submitted with the results of the initial compliance

demonstration to be conducted within 180 days of startup of the new stripper system.

3.1.2.2 40 CFR Part 63, Subpart MM National Emission Standards for Hazardous
Air Pollutants (NESHAP) for Chemical Recovery Combustion Sources at Kraft,
Soda, Sulftte, and Stand-Alone Semichemical Pulp Mills

New-lndy Catawba is subject to 40 CFR Part 63, Subpart MM, also referred to as MACT II for
the pulp and paper industry. This standard regulates particulate matter (PM) emissions from

existing recovery boilers, smelt tanks, and lime kilns when processing black liquor or calcium

oxide. The Nos. 2 and 3 Recovery Furnaces are currently subject to the existing source

requirements of this regulation. The proposed Project will modify the LVHC collection system

FINAL N* Condenste Stripps Pemit Application Narative (3-22-231docx
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that delivers the LVHC gases to the No. 3 Recovery Furnace for combustion, but no changes in
black liquor firing are expected for the recovery furnaces and PM emissions from black liquor

combustion are not expected to increase. The Mill will continue to meet the existing PM

emission limits under Subpart MM after completion of the Project.

3.1.2.3 40 CFR Part 63, Subpart EEEE - National Emission Standards for
Hazardo us Air Pollutants : Organic Liq uids Distrib utio n (no n-Gasoline)

Subpart EEEE applies to organic liquids distribution (OLD) operations at major sources of HAP.

The Project includes installation of a new methanol tank and a new hot water tank. However,

these new tanks are not subject to this rule because they are part of the Mill's pulping system as

defined under Subpart S. EPA confirmed that tanks in pulp and paper mills that are part of the

pulping or bleaching systems are not subject to Subpart EEEE in a December 2004 determination
(ADI Control Number M050008).

3.1.2.4 40 CFR Part 63, Subpart DDDDD - National Emission Standards for
Hazardous Air PoUutants for Major Sources: Industrial, Commercial, and
Institutional Boilers and Process Heaters.

New-Indy Catawba is subject to 40 CFR Part 63, Subpart DDDDD, also referred to as Boiler
MACT. Boiler MACT sets forth emissions limits and work practice standards; testing and fuel
analyses requirements; and monitoring, recordkeeping, notification, and reporting requirements

that apply to boilers and process heaters located at major sources of HAP. The Nos. I and2
Combination Boilers are subject to the requirements of 40 CFR Part 63, Subpart DDDDD. The

Nos. 2 and 3 Recovery Furnaces are not subject to the rule per $63.7491(b). The Project will not

affect the regulatory applicability of 40 CFR Part 63, Subpart DDDDD, for either combination
boiler and will not affect compliance with the applicable emissions limits. The Mill will continue

to comply with the currently applicable provisions of 40 CFR Part 63, Subpart DDDDD, in the

same manner after completion of the Project.

3.1.3 New Source Review

The Mill is located in York County which is classified as in attainment of or unclassifiable for
the National Ambient Air Quality Standards (NAAQS) for regulated NSR pollutants. Therefore,

Nonattainment New Source Review OINSR) regulations do not apply to this Project and the

Project is analyzed for applicability as it relates to the PSD requirements. Implementation of the

PSD regulations (i.e.,40 CFR $51.166) has been delegated in full to the State of South Carolina.

Refer to Section 3.2.2.3 for a discussion of PSD applicability.
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3.1.4 Compliance Assurance Monitoring

U.S. EPA developed the CAM rule at 40 CFR Part 64 as a means for providing reasonable

assurance that continuous compliance with applicable requirements is achieved for certain

emissions units located at major stationary sources subject to Title V permitting. CAM applies

to pollutant-specific emissions units (PSEUs) that (1) are subject to an emissions limit or
standard (2) use a control device to achieve compliance with that emissions limit or standard, and

(3) have potential pre-control device emissions in the amount required to classifr the unit as a

major source under Part 70 of the Clean Air Act (CAA). Part 64 does not apply to emissions

limitations or standards proposed after November 15, 1990 pursuant to Section l l l or 112 of the

Clean Air Act (e.g., post-1990 NSPS or NESHAP). The proposed Project is not subject to CAM
requirements because the new steam stripper is subject to 40 CFR Part 60, Subpart BBa and

40 CFR Part63, Subpart S, which are standards proposed afterNovember 15, 1990.

3.1.5 Requirements for Preparation, Adoption, and Submittal of lmplementation
Plans

U.S. EPA requires air agencies to develop and submit air quality data characterizing maximum
I -hour ambient concentrations of sulfur dioxide (SOz) through ambient air quality monitoring or
air quality modeling analysis at the air agency's election. These requirements are promulgated

under40 CFRPart 51.

3.1.5.1 40 CFR Part 51, Subpart BB-Data Requirements for Characterizing Air
Quality for the Primary SOz NAAQS (SOz Data Requirements Rule or SOz DRR)

The Mill submitted facility-wide air dispersion modeling in November 2016 to comply with
40 CFR 5l .1203(d). The Mill updated the facility-wide air dispersion modeling in October

2021. The actual SOz emissions following the Project are expected to remain below the SOz

emission rates included in the modeling analysis submitted in2016 and202l. The Mill will
continue to perform and annual review of the actual SOz emission rates against the 2016 and

2021 model emission rates to determine if an updated modeling demonstration is necessary.

3.1.6 Title V Operating Permits

New-lndy Catawba operates under TVOP TV-2440-0005 issued on May 7,2019, with an

effective date of July 1,2019, and an expiration date of December 31,2023. Through this

Application, New-Indy Catawba is requesting a construction permit to perform the Project.

Construction permit application forms required by SCDHEC are included in Appendix A. New-
Indy Catawba will request a modification to the TVOP within l5 days of startup of the Project,

which is required by the Consent Order to be no later than June 30,2025.
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3.2 SOUTH CAROLINA AIR QUALITY REGULATIONS

This section addresses the applicability of state air regulatory requirements to the Project.

3.2.1 Regulation 61-62.1: Section ll, Permit Requirements

This regulation specifies the construction and operating permit requirements for new or modified

sources. This permit application is intended to satisfy the construction permitting requirements

of Regulation62.l Section II. Completed SCDHEC construction permit application forms are

included in Appendix A.

3.2.2 Regulation 61-62.5: Air Pollution Control Standards

The list below identifies potentially applicable SC air pollution control regulations and standards

associated with the Project.

Standard No. 2 - Ambient Air Quality Standards

Standard No. 3 - Waste Combustion and Reduction

Standard No. 4 - Emissions from Process Industries

Standard No. 7 - Prevention of Significant Deterioration

Standard No. 8 - Toxic Air Pollutants

3.2.2.1 Standard No. 2 -Ambient Air Quolity Standards

SCDHEC Standard No. 2 addresses the National Ambient Air Quality Standards (NAAQS).
Except for an ambient air quality standard for gaseous fluorides, the SCHDEC ambient air
quality standards are equivalent to the Federal NAAQS. New-Indy Catawba has previously

submitted facility-wide air dispersion modeling evaluations to demonstrate compliance with
Standard No. 2.

The Project may slightly increase the actual emissions of SOz, nitrogen oxides (NOx), and

carbon monoxide (CO) from the No. 3 Recovery Furnace when burning LVHC gases. However,
the maximum SOz and NOx emissions from the No.3 Recovery Furnace when burning LVHC
gases will be less than l0 percent of the emissions from burning the LVHC gases in the Nos. I

and 2 Combination Boilers. The maximum SOz and NOx emissions from LVHC combustion in
the combination boilers are not expected to change as a result of the project. The CO emissions

from buming LVHC gases will be unchanged when combusted in the recovery furnace or the

combination boilers.
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The emissions of SOz, NOx, CO, particulate matter (PM), PM less than l0 microns (PMro), and

PM less than2.5 microns (PMz s) from the LVHC System natural gas ignitor in the No. 3

Recovery Furnace are well below the I .14 pounds per hour modeling exemption threshold in the

South Carolina Modeling Guidelines2, Section 2.2.3.Thercfore, the very small emissions

increases from the LVHC natural gas ignitor have not been modeled for this permit application.

The additional steam potentially required from the combination boilers to operate the new

condensate stripper will not exceed the current steaming capacity of each combination boiler, as

reflected in the SOz, NOx, CO, PM, PMro, PMz s and CO emissions rates modeled previously.

Therefore, no updates to the modeled emissions rates from the combination boilers are required

for this permit application.

The SOz emissions from the Project will decrease by more than 100 tons per year. The reduction
in SOz emissions meets the single factor emissions netting option 2 in the South Carolina Other

Information Guidance3. The modeled SOz Emissions Rate from black liquor combustion in the

2016 and202l SOz DRR modeling is 18.70 lb/hr from the No. 3 Recovery Fumace. The

maximum SOz emissions rate from burning black liquor in the 2018 Title V renewal application
is 5.95 pounds per hour. The additional SOz emissions from LVHC gases and methanol

combustion is 7.4 pounds per hour, making the new total SOz emissions 13.35 pounds per hour,

more than 5 pounds per hour lower than the modeled SOz emissions rate from black liquor
combustion. Therefore, no updates to the SOz modeling submitted previously in2016 and202l
have been prepared for this permit application.

The NOx emissions will increase from the Project less than one-half the Prevention of
Significant Deterioration (PSD) significance threshold, due primarily to increased steam usage

by the new condensate stripper. The NOx emissions due to the Project meet weight of evidence

approach I in the South Carolina Other Information. The modeled NOx Emissions Rate for
Ambient Air Standards in the current Title V permit is 146.03 lb/trr from the No. 3 Recovery

Furnace. The maximum NOx emissions rate from burning black liquor in the 2018 Title V
renewal application is 122.4 pounds per hour. The additional NOx emissions from LVHC gases

and methanol combustion is 2.3 pounds per hour, making the new total NOx emissions 124.7

pounds per hour, more than 20 pounds per hour lower than the modeled NOx emissions rate.

2 South Carolina Modeling Guidelines for Air Quality Permits (Revised April 15, 2019).

I Guidance Conceming Other Information Used for Permitting Requirements in Demonstrating Emissions Do Not
Interfere With Attainment or Maintenance of any State of Federal Standard (Updated December 12,2018).
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Therefore, no updates to the NOx modeling submitted previously have been prepared for this

permit application.

The CO emissions will increase from the Project less than one-half the Prevention of Significant

Deterioration (PSD) significance threshold, due primarily to increased steam usage by the new

condensate stripper. The CO emissions due to the Project meet weight of evidence approach I in
the South Carolina Other Information. The CO emissions from burning LVHC gases will be

unchanged when combusted in the recovery furnace or the combination boilers. The modeled

CO Emissions Rate for Ambient Air Standards in the current Title V permit is 330.96 lb/hr from

the No. 3 Recovery Furnace. The maximum CO emissions rate from burning black liquor in the

2018 Title V renewal application is 102.9 pounds per hour. The additional CO emissions from

LVHC gases and methanol combustion is 8.3 pounds per hour, making the new total CO

emissions I l1.l pounds per hour, more than 200 pounds per hour lower than the modeled CO

emissions rate. Therefore, no updates to the CO modeling submitted previously have been

prepared for this permit application.

Therefore, no updates to the previous Standard No. 2 modeling demonstration are required.

3.2.2.1 Standard No. 3 - Wqste Combustion and Reduction

Standard No. 3 applies to any source that burns any waste other than virgin fuels for any

purpose. The standard contains various exemptions for the pulp and paper source category.

Section I.J.1 specifies that recovery furnaces buming black liquor and TRS compounds are not

subject to the standard. Section I.J.l also specifies that gaseous process streams containing TRS

compounds that are regulated in accordance with Section XI of Regulation 6l-62.5, Standard

No. 4, or NSPS are not subject to Standard No. 3. Because the SOG and LVHC collection

system gases containing TRS that are regulated in accordance with Standard No. 4 or NSPS

Subpart BB/BBa, combustion of those gases in combination boilers or recovery fumaces is not

subject to Standard No. 3.

Standard No. 3 specifically states that any "facility with an emission unit and/or control device

that complies with all the requirements of an applicable Maximum Achievable Control
Technology (MACT) Standard under 40 CFR 63, including the testing and reporting

requirements, may request an exemption from this standard." (61 -62.5, Section 1.J.3.)

During development of the Pulp and Paper MACT regulations at 40 CFR 63, Subpart S, U.S.

EPA reviewed the practice of combusting methanol condensed from stripper-off-gases. The U.S.

EPA determined that the methanol condensate "does not appear to contain metal or chlorinated

organic HAP's ..." (61 Fed. Reg. 9397) (emphasis added). The U.S. EPA also found that buming

methanol condensate "will not increase the potential environmental risk over the burning of the

3-10
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steam stripper vent gases prior to condensation." U.S. EPA reaffirmed this conclusion in 201 I

during its Residual Risk and Technology Review (RTR) of the Pulp and Paper (Subpart S)

MACT. In the final RTR rule, U.S. EPA stated: "We conclude based on the Residual Risk

Assessment cited here that the risks from the subpart S pulp and papermaking source category

are acceptable and that the current standard protects the public health with an ample margin of
safety. Consequently, we are re-adopting the MACT standards for subpart S pursuant to our

ll2(f)(2) review." (77 Fed. Reg. 55705)

Therefore, the combustion of black liquor and condensed methanol from stripper-off-gases in the

recovery furnaces mill qualifies for the exemption from Standard No. 3 provided in Section 1.J.3.

3.2.2.2 Standard No. 4 - Emissions from Process Industries

SCDHEC Regulation 6l-62.5, Standard No. 4 establishes standards for opacity and certain other

pollutants for specific sources in specific industries and establishes PM and opacity standards for

industrial processes not otherwise regulated. The new steam stripper and the new tanks do not

cause visible emissions into the atmosphere; therefore, this standard does not apply.

Section XI regulates emissions of TRS from Kraft Pulp Mills where construction or modification

commenced prior to September 24,1976 from recovery furnaces, digester systems, multiple-

effect evaporator systems, lime kilns, and condensate stripper systems. The No. 2 Recovery

Furnace is currently subject to Standard 4 and will continue to comply with the TRS limits after

completion of the Project. The TRS emissions from the No. 3 Recovery Furnace, Nos. 1-3

Evaporator Sets with Concentrators, and the existing steam stripper are subject to 40 CFR

Part 60, Subpart BB. The TRS emissions from the new condensate stripper will be subject to 40

CFR Part 60, Subpart BBa.

3.2.2.3 Standard No. 7 - Prevention of Signtftcant Deterioration - Permit
Requirements

PSD requirements apply to major stationary sources of regulated NSR pollutants that are located

in areas that are in attainment with the NAAQS or unclassifiable. Implementation of the PSD

regulations has been delegated in full to the State of South Carolina. These air quality

regulations are contained in SCDHEC Regulation 6l-62.5, Standard No. 7. The PSD regulations

apply to major modifications at major stationary sources, which are considered those sources

belonging to any one of the 28 source categories listed in the regulations that have the potential

to emit (PTE) 100 tons per year (tpy) or more of an NSR-regulated pollutant, or any other source

that has the PTE 250 tpy or more of an NSR-regulated pollutant. The Mill is considered a major

stationary source because it emits or has the PTE 100 tpy or more of a regulated NSR pollutant.

3-1 I
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Because it includes physical changes to the Mill, the installation of the new steam stripper is a

"project" as defined in Standard No. 7(b)(40).

New-Indy Catawba has assessed the applicability of PSD to this Project by performing the

hybrid test as prescribed under U.S. EPA's PSD rules (as adopted by South Carolina) at 40 CFR

52.21(a)(2)(ivX0, described as the hybrid test for projects that involve multiple types of
emissions units. The future emissions from the backup steam stripper system, existing foul

condensate Hardpipe, existing ASB, existing evaporator and turpentine recovery system LVHC
gases, and steam required for the existing steam stripper system are calculated as PAE per

SCDHEC Regulation 6l-62.5, Standard No. 7, paragraph (BX4l). The future emissions from the

new steam stripper and the generation ofsteam to operate the new steam stripper are PTE per

SCDHEC Regulation 6l-62.5, Standard No. 7, paragraph (8X37).

The PSD applicability analysis has been completed for the applicable NSR regulated air
pollutants, including SOz, NO*, CO, volatile organic compounds (VOC), TRS, H2S, PM, PMro,

PM PMz 5, lead (Pb), sulfuric acid mist, and carbon dioxide as COze (COze). There are no

increases in emissions of fluorides from the Project. Emissions calculations used for determining

PSD applicability are included in Appendix B.

At this time, New-Indy Catawba has not excluded emissions the mill was capable of
accommodating during the baseline period or excluded demand growth from the projected actual

emissions as allowed under SCDHEC Regulation 6l-62.5, Standard No. 7, paragraph

(BX4lXbxiii). New-Indy Catawba may decide to utilize these two exclusions from PAE during

this or future permitting if desirable.

3.2.2.3.1 BaselineActualEmissions

Baseline actual emissions (BAE) from an existing source are defined by Standard No. 7,

paragraph (B)(a)@) as:

"the average rate, in tpy, at which the emissions unit actuolly emitted the
pollutant during any consecutive 24-month period selected by the owner or
operator within the l}-year period immediately preceding either the date the
owner or operator begins actual construction of the project, or the date a
complete permit application is received by the Departmentfor a permit required
under this section or under a plon approved by the Administrator, whichever is

earlier, except that the 1)-year period shall not include any period eorlier than
November i,5, 1990."

BAE for all existing sources and pollutants are based on the 24-month period following
conversion of the mill to manufacturing unbleached paper grades starting in March 2021 and

extending through February 2023.For simplicity, baseline annual production rates are assumed

3-12
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to occur over 8,760 operating hours. The BAE for the existing steam stripper (aka future backup

stripper) off gases (and the required steam) are adjusted using the actual operating days to reflect

that the stripper did not return to service until May 3,2021.

Sulfur Dioxide

The baseline actual SOz emissions from burning the SOG from the existing steam stripper and

LVHC collection system gases are based on the average emissions factors developed from the

most recent (October 2021) source testing for SOz. The emissions are further sub-divided between

LVHC and HVLC streams using the post-Project Columbia SOz emissions factors presented in

Appendix C - Tab A of the July 2019 and April 2020 permit applications approved by SCDHEC

in Construction Permit DF.

Nitrosen Oxides and Carbon Monoxide

The baseline actual NOx and CO emissions from burning the SOG from the existing steam stripper

are based on the post-Project Columbia NOx emissions factors presented in Appendix C - Tab A
of the July 2019 and April2020 permit applications approved by SCDHEC in Construction Permit

DF.

Volatile Organic Compounds

The baseline actual VOC emissions from the existing condensate stripper system are based on the

actual amount of methanol stripped from the foul condensate during the baseline period for which

records are available. The non-methanol VOC emissions (including the TRS compounds that are

also VOC as further described in the next section) from the ASB from treatment of Mill process

wastewater and the foul condensate not treated in the existing steam stripper are calculated using

the U.S. EPA WATER9 Model. To calculate methanol emissions from the ASB, New-Indy
Catawba used a spreadsheet version of the WATER9 calculations from the National Council for
Air and Stream Improvement (NCASI) to calculate the fractions biodegraded and emitted

developed from Procedure 5 (Multiple Zone Concentration Measurements) in 40 CFR Part 63,

Appendix C, Form XIII ("NCASI Form XIII calculation spreadsheet"). The WATER9 Model and

Form XIII calculation utilize site-specific liquid concentration data, the site-specific configuration

of the treatment unit [including the area or length of unit, liquid depth, wind speed, aeration type

(i.e., mechanical aeration)], and the total amount of aeration to calculate the emissions rate in
grams per second (g/s).

Baseline actual methanol emissions from the ASB are based on the NCASI Form XIII calculations

for NESHAP Subpart S performance testing conducted during the baseline period. The baseline

actual VOC emissions from the LVHC collection system are based on the post-Project Columbia

3- 13
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VOC emissions factors presented in Appendix C - Tab A of the July 2019 and April 2020 permit

applications approved by SCDHEC in Construction Permit DF.

Hydrogen Sulfide and Total Reduced Sulfur Compounds

The baseline hydrogen sulfide (HzS) and total reduced sulfur (TRS) emissions from burning the

SOG from the existing steam stripper and the LVHC collection system gases are based on the

average emissions factors developed from the June 2021 source testing for HzS and TRS. The

emissions are further sub-divided between LVHC and HWC streams using the post-Project

Columbia HzS and TRS emissions factors presented in Appendix C - Tab A of the July 2019 and

April2020 permit applications approved by SCDHEC in Construction Permit DF.

The baseline actual HzS emissions from the ASB from treatment of Mill process wastewater and

the foul condensate not treated in the existing steam stripper are calculated using the NCASI
Hydrogen Sulfide Emissions Simulator, or "H2SSIM" Model, which utilizes site-specific

wastewater configuration, site-specific liquid test results for HzS, and site-specific data inputs [e.g.,
temperature, dissolved oxygen (DO), pH]. H2SSIM inputs are based on May and July 2022

sampling data for HzS in the foul condensate, as well as dissolved oxygen (DO) data for the ASB

taken during NESHAP Subpart S performance testing during the baseline period. The baseline

emissions formethyl mercaptan (MMC), dimethyl disulfide (DMDS), and dimethyl sulfide (DMS)
are calculated using WATER9 based on May and July 2022 sampling of the foul condensate.

During the May and July 2022 testing, foul condensate sample results were representative of the

concentrations before chemical oxidant was added. The Mill has been chemically oxidizing the

contents of the Hardpipe prior to entry into the ASB since June 202l.For calculating BAE of HzS

and TRS emissions from the ASB, the May and July 2022 foul condensate samples were adjusted

as follows to account for the effects of the chemical oxidant:

HzS concentrations in the Hardpipe effluent were reduced by 99%.

DMS concentrations in the Hardpipe effluent were reduced by 90%.

MMC concentrations in the Hardpipe effluent were reducedby 99Yo and assumed to be

converted to DMDS.
DMDS concentrations are assumed to not be reduced by chemical oxidant. DMDS
concentrations in the Hardpipe effluent were increased to account for the oxidation of
MMC to DMDS.

These adjustments are based onNCASI Technical BulletinNo.949, Section 5.3.1 forHydrogen
Peroxide and additional bench scale study results and curves provided by NCASI. Pertinent pages

from NCASI Technical Bulletin No. 949 and the bench scale study are attached as supporting

information in Appendix B.
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Steam Baseline

The BAE of products of combustion (NOx, CO, VOC, PM, PMro, PMz s, Lead, and COze) for the

steam required by the existing steam stripper are based on the actual heat input from fossil fuels to

both combination boilers during the baseline period. New-Indy Catawba operates the two recovery

fumaces as base-loaded steam generators with the combination boilers handling most swings in

steam load. New-Indy Catawba burns all the biomass available in the combination boilers because

biomass is the most cost-effective fuel on an MMBtu basis. Additional steam is generated from

burning natural gas and No. 6 fuel oil as needed. During the baseline period, natural gas accounted

for 97.9%o of the fossil fuel heat input to both combination boilers, with No. 6 fuel oil constituting

the remaining2.lo/o of the fossil fuel heat input.

3.2.2.3.2 Projected Actual Emissions and Potential to Emit

PAE is defined by the SCDHEC Regulation 6l-62.5, Standard No. 7, paragraph (B)(41) as:

"the maximum annual rate, in tpy, at which an existing emissions unit is projected
to emit a regulated NSR pollutant in any one of the five (5) years (12-month
period) following the date the unit resumes regular operotion after the project, or
in any one of the ten (10) years following that date, f the project involves
increasing the emissions unit's design capacity or its potential to emit that
reguloted NSR pollutant andfull utilization of the unit would result in a
significant emissions increase or a significant net emissions increase at the major
stationary source."

As described previously, PAE are calculated from the existing steam stripper, existing foul
condensate Hardpipe, existing ASB, existing LVHC collection system gases, and steam required

for the existing steam stripper.

PTE is defined by the SCDHEC Regulation 6l-62.5, Standard No Standard No. 7, paragraph

(B)(37) as:

"the maximum capacity of a stationary source to emit a pollutant under its
physical and operational design. Any physical or operational limitotion on the
capacity of the source to emit a pollutant, including air pollution control
equipment and restrictions on hours of operation or on the type or amount of
material combusted, stored, or processed, shall be treated as port of its design if
the limitation or the effect it would have on emissions is federally enforceable. "

The future emissions from the new steam stripper system and the generation of steam to operate

the new steam stripper system are PTE.

Ff NAL New Condenste Stripper Pemit Appli€tion Naratjve (3-22-231docx

3-l 5



NE }NBY New-lndy Catawba LLC
Catawba. South Carolina

New Condensate Stripper Permit Application

PAE and PTE were calculated for three different stripper operating scenarios as shown below in

Table 3-1. The new stripper is expected to be online at least 90o/o of the annual operating time. The

backup steam stripper is expected to be online 8% of the annual operating time. There will also be

brief periods when the new stripper may need to go offline and the backup stripper brought into

service. During these transition periods, untreated foul condensate will be discharged through the

Hardpipe to the ASB. While in the Hardpipe prior to entering the ASB, the TRS compounds in the

condensates will be chemically oxidized to reduce the potential for odors from the ASB when

operating during these brief transition periods, which are expected to be equal to or less than2%o

of the annual operating time.

The PAE and PTE for all scenarios are based on the design foul condensate sulfur loading

[68 parts per million by weight (ppmw)] and maximum design foul condensate flow [850 gallons

per minute (gpm)1. Emissions factors [on a pound per air-dried ton of pulp (lb/ADTP) basis] are

calculated based on 2,444 ADTP/day, which is at the lower range of production for which the

maximum design foul condensate flow is expected. The design foul condensate sulfur loading is

based on liquid samples taken during the June 2021 site-specific testing. The sulfur concentration

of 168 ppmw at the design foul condensate flow is equivalent to 0.70 pound of TRS as sulfur per

ADTP. PAE are calculated for each of the three stripper operating scenarios based on 8,760 hours

per year and a maximum pulp production of 2,700 ADTP/day.

The following sections provide further detail and different operating configurations within
particular scenarios.

New Steam Stripper Online Scenario

While the new steam stripper is operating, the stripped condensate from the new steam stripper

will be recycled to the brownstock washers, as needed.

The new stripper has two operating configurations, with and without the rectified methanol system

operating. The rectified methanol system will separate methanolfrom the new stripper's offgases.

The rectified methanol is referred to as SRL. As stated previously, the new steam stripper is

expected to be online at least 90% of the annual operating time. The rectified methanol system is

expected to be online 95% of the time that the new stripper is operating. A summary of the different

operating control configurations for when the new stripper is operating is summarized in Table 3-2

below.
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Table 3-1 Stripper Operating Scenarios

Table 3-2 New Stripper System Operating Scenarios

Sfrbper tlperetlnc Scenarb

Stripper Scenario

OperatangTime

,6 hrs

New Stripper Online 90% 7,&84..O

Backuo StriDDer Online 8% 700.8

No Striooer Online (Foul Condensate to Hard PiDe 2V. t75.2

StrlpperOperaulE
Scenrb

Stripper Scenario

OoeratlmTlme opemUq
confteurdon

Ope,rating

Conflruration Tlme

C.ontrols

Controls
OoeratinrTim,e

Yr hr: % hrs % hrs

New Stripper Online eo% 7,Bflr'.O

SRL Online 9s% 7,49.8 SRL Methanol to RF2/3 100.0% 7,489.8

SRL Online 9s% 7.4€9.8 SRL LVHC to RF3 75.0% 5,6L7.4

SRL Online 95% 7,489.8 SRLLVHCto CBL/CB} E.Oi6 L,872.5

SRL Offline s% 394.2 soc to cBt/cBz 100.0% 394.2
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The SRL methanol is expected to contain approximately 40Yo of the TRS, with the remaining60%o

in the LVHC off-gases from the rectified methanol system. The SRL methanol will be blended

with black liquor and burned in both recovery fumaces at a maximum concentration of l7o for safe

operation of each recovery furnace. The sodium fume inside the recovery furnace absorbs the

sulfur from combustion of the black liquor and will also absorb the sulfur from combustion of the

SRL methanol. We conservatively assumed 99% absorption within the salt fume based on

information provided in NCASI Technical Bulletin No. 604. This is expected to occur 100% of
the time the rectified methanol system is operating (SRL mode).

When operating in SRL mode, the LVHC off-gases from the rectified methanol system will be

vented into the LVHC System. In addition, the LVHC gases from the evaporators and turpentine

recovery system will be vented to the No. 3 Recovery Furnace as part of this project. The No. 3

Recovery Furnace is expected to be available for LVHC combustion at least 75Yo of the operating

time. When the No. 3 Recovery Furnace cannot receive these gases, the LVHC will be combusted

in the combination boilers the remaining25Yo of the time. The LVHC gases will pass through the

LVHC caustic scrubber prior to being combusted in the combination boilers. The LVHC scrubber

removes approximately 50o/o of the sulfur from the gas stream. The LVHC gas scrubber is not

necessary and will not be used when the LVHC gases are being combusted in the No. 3 Recovery

Furnace because the salt fume in the recovery furnace provides the expected sulfur control.

As previously stated, the SRL methanol is expected to contain approximately 40Yo of the TRS as

sulfur foul condensate loading of 0.70 lb S/ADTP. The sodium fume inside the recovery fumace

absorbs the sulfur produced from combusting black liquor and will also absorb the sulfur produced

by combusting the foul condensate present in the methanol. It is conservatively assumedthat99Yo

of the sulfur from combusting the SRL methanol is absorbed by the sodium fume (NCASI
Technical Bulletin 604), and the remaining lYo is oxidized to SOz. This is expected to occur 100o/o

of the time in SRL mode.

To calculate TRS and HzS emissions from burning the SRL methanol in the recovery furnaces, a

sulfur capture of 99%o is applied with a 99Yo conversion factor to SOz, for a combined capture and

conversion factor of 99.9Yo.

Similarly, the LVHC gases from the rectified methanol system are expected to contain

approximately 600/o of the TRS as sulfur foul condensate loading of 0.70 lb S/ADTP and will be

vented into the LVHC System. When the LVHC is combusted in the No. 3 Recovery Furnace, the

sodium fume inside the recovery fumace is also expected to absorb 99Yo of the sulfur from the

LVHC gases before it can be converted to SO2. When the LVHC is combusted in the combination

boilers, the LVHC scrubberwill capture 50%oof the sulfur before conversion to SOz. HzS and
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TRS emissions from the rectified methanol system LVHC are calculated based on conservatively

assuming 99.9% capture or conversion to SOz in the recovery furnace and99%o conversion to SOz

in the combination boilers.

When the rectified methanol system is not operating, SOG from the new stripper will be vented to

the combination boilers, and the TRS as sulfur foul condensate loading of 0.70 lb S/ADTP is

assumed to be 100% converted to SOz to calculate SOz emissions. HzS and TRS emissions from

combusting SOGs in the combination boilers are based on conservatively assuming a 99o/o

conversion to SOz.

When the new stripper is operating, regardless of SRL status, there will be no foul or stripped

condensate flow to the Hardpipe. Projected emissions of TRS compounds (excluding HzS) from
the ASB are calculated based on the WATER9 Model. Projected emissions of HzS from the ASB

are calculated based on the H2SSIM Model. Both WATER9 and H2SSIM emissions calculations

are based on the average ASB influent concentrations from data collected during the 2021 and

2022 TRS testing efforts.

Nitrogen Oxides

When the rectified methanol system is operating, the methanol condenser is expected to condense

more than 90Yo of the methanol in the SOG. The SOG also contains ammonia. which is also

expected to be condensed with the methanol. The remaining ammonia will be vented with the

SRL off-gases into the LVHC system. As a result, there will be an increase in ammonia when

(l) SRL methanol is mixed with liquor and burned in the recovery furnaces and (2) the SRL LVHC
off-gases are combusted in the No. 3 Recovery Furnace.

The ammonia in the methanol is expected to contribute less than lYo of the total nitrogen in the

black liquor. The NOx emissions from the recovery furnaces have been conservatively assumed to

increase 1%o when buming SRL methanol and the SRL LVHC.

The NOx emissions from combustion of the SRL LVHC and SOG in the combination boilers are

based on the post-Project Columbia NOx emissions factors presented in Appendix C - Tab A of
the July 2019 and April2020 permit applications approved by SCDHEC in Construction Permit

DF.

Carbon Monoxide

In SRL mode, the SRL methanol will be blended with the black liquor and burned in both recovery

fumaces at a maximum concentration of lYo for safe operation of each recovery furnace. There is
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no information to suggest the CO emissions will change when the SRL methanol is burned in the

recovery furnaces.

The CO emissions from combustion of the SRL LVHC and SOG are based on the post-Project

Columbia CO emissions factors presented in Appendix C - Tab A of the July 2019 and April 2020

permit applications approved by SCDHEC in Construction Permit DF.

Volatile Organic Compounds

The projected actual VOC emissions for the new steam stripper system are based on the theoretical

maximum methanol collection (16 lb/ODTP) at the maximum pulp production(2,700 ADTP/day).

In SRL mode, the SRL methanol will be blended with the black liquor and burned in both recovery

furnaces at a maximum concentration of lYo for safe operation of each recovery furnace. The SRL

methanol will be combusted in the recovery furnace to an expected99.9%o VOC destruction in the

liquid phase.

When the new stripper is operating, there will be no foul or stripped condensate flow to the

Hardpipe. Non-methanol VOC emissions (acetaldehyde, methyl ethyl ketone, propionaldehyde,

and TRS VOCs) from the ASB are calculated based on WATER9, using the average ASB influent
concentrations from data collected during 2021 and 2022 TRS and NESHAP Subpart S testing

efforts. Methanol emissions from the ASB are based on the NCASI Form XIII calculation

spreadsheet using the average ASB influent and effluent methanol concentrations from all data

collected during 2021 and 2022 and the average zone treatment profiles from 2021 and 2022

NESHAP Subpart S performance tests.

Backup Stripoer Online Scenario

As stated previously, once the new stripper is installed, the existing stripper will be demoted to the

backup steam stripper role. The backup steam stripper is expected to be online 8%o of the annual

operating time. The backup steam stripper will be operated in "TRS mode" to remove TRS from
the foul condensate. In TRS mode, the backup stripper will also remove approximately 45Yo of the

methanol from the foul condensate. The SOG from the backup steam stripper will be vented to the

combination boilers. The stripped condensate from the backup steam stripper will be discharged

to the Hardpipe where the remaining unstripped methanol will be biologically treated in the ASB.

Sulfur Dioxide

The backup steam stripper will be operated in "TRS mode" to remove TRS from the foul
condensate. SOz emissions from combustion of the backup stripper SOG in the combination
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boilers are conservatively calculated assuming all of the 0.70 lb S/ADTP of sulfur present in the

foul condensate will be captured in the SOG and converted to SOz during combustion.

Nitroqen Oxides and Carbon Monoxide

The NOx and CO emissions from combustion of SOG are based on the post-Project Columbia

NOx emissions factors presented in Appendix C - Tab A of the July 2019 and April 2020 permit

applications approved by SCDHEC in Construction Permit DF.

Volatile Organic Compounds

The projected actual VOC emissions for the backup stripper are based on the maximum expected

methanol collection (16 lb/ODTP) at the maximum pulp production (2,700 ADTP/day). To

calculate VOC emissions from backup stripper SOG combustion, it is conservatively assumed that

the methanol present in the foul condensate will be captured with the SOG and combusted with

98% control at the combination boilers.

Methanol emissions from the ASB are based on the NCASI Form XIII calculation spreadsheet

using the average ASB influent and effluent methanol concentrations from all data collected during

2021 and2022 and the average zone treatment profiles from202l and2022 NESHAP Subpart S

performance tests. The methanoI concentration in the stripped condensate from the backup stripper

is based on the theoretical maximum methanol collection (16 lb/ODTP) in the foul condensate and

an expected 45o/o rcmoval efficiency from the backup stripper operating in "TRS mode."

Acetaldehyde, methyl ethyl ketone, and propionaldehyde are assumed to be emitted at the same

ratio to methanol as compared to the baseline. Emissions of TRS compounds that are also VOC

are calculated using WATER9 with the design foul condensate loadings of TRS compounds being

reduced by 98%o in the backup stripper operating in "TRS mode" before entering the ASB.

Hydrogen Sulfide and Total Reduced Sulfur Compounds

To calculate TRS and HzS emissions from backup stripper SOG combustion, it is conservatively

assumed that the design foul condensate sulfur loading will be captured with the SOG and only

99o/owlll be converted to SO2 at the combination boilers.

Projected emissions of TRS compounds (excluding HzS) from the ASB are based on WATER9.

Projected emissions of HzS from the ASB are calculated based on H2SSIM. Both WATER9 and

H2SSIM emissions are based on the average ASB influent concentrations from data collected

during 2021 and 2022 TRS testing and the design foul condensate sulfur loadings of TRS

compounds being reducedby 98Yo in the backup stripper operating in "TRS mode."
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No Stripper Online Scenario

The post-Project emissions also account for brief periods when the new stripper may need to go

offline and the backup stripper brought into service. During these transition periods, untreated foul

condensate will be discharged through the Hardpipe to the ASB. While in the Hardpipe prior to

entering the ASB, the TRS compounds will be chemically oxidized to reduce the potential for
odors from the ASB when operating during these brief transition periods, which are expected to

be less than2o/o of the annual operating time.

When there is no SOG being created by either stripper, there are no emissions of SOz, NOx, or CO

corresponding to the brief periods when all foul condensate is treated in the ASB.

Methanol emissions from the ASB are based on NCASI Form XIII calculation spreadsheet using

the average ASB influent and effluent methanol concentrations from all data collected during202l
and 2022 and the average zone treatment profiles from 2021 and 2022 NESHAP Subpan S

performance tests. The methanol concentration in the foul condensate is based on the maximum

methanol collection (l 6 lb/ODTP).

Acetaldehyde, methyl ethyl ketone, and propionaldehyde are assumed to be emitted at the same

ratio to methanol as compared to the baseline.

Emissions of TRS compounds are calculated using WATER9 and H2SSIM (HzS) with the design

foul condensate sulfur loadings of TRS compounds being adjusted based on NCASI Technical

Bulletin No. 949 to account for the effects of the chemical oxidant. consistent with how baseline

actual emissions are calculated.

HzS concentrations in the Hardpipe were reduced by 99%.

DMS concentrations in the Hardpipe were reduced by 90%.

MMC concentrations in the Hardpipe were reduced by 99Yo and assumed to be

converted to DMDS.
DMDS concentrations are assumed not reduced by chemical oxidant. DMDS
concentrations of the Hardpipe were increased to account for the MMC oxidized into
DMDS.
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PAE and PTE Independent from Stripper Operatins Scenario

LVHC Collection Svstem

As stated previously, the No. 3 Recovery Furnace is expected to provide LVHC combustion at

least 75o/o of the operating time. When the No. 3 Recovery Furnace cannot receive the LVHC
gases, the LVHC gases will then be combusted in the combination boilers the remaining25%o of
the time. The emissions from combusting LVHC gases are unaffected by the stripper operating

scenario. PAE of SOz, HzS, and TRS are based on 2021 stack testing. The VOC PAE from the

LVHC collection system are based on the post-project Columbia VOC emissions factors presented

Appendix C - Tab A of the July 2019 and April 2020 permit applications approved by SCDHEC

in Construction Permit DF.

No. 3 Recovery Furnace LVHC Ignitor

The No. 3 Recovery Furnace will also have a I MMBtu/hr natural gas-fired LVHC ignitor to be

used when the black liquor load is less than 50%. The natural gas ignitor is expected to be required

no more than l5Yo of the time the No. 3 Recovery Furnace is in operation. PAE of products of
combustion from the ignitor are based on AP-42 emissions factors.

Steam for New Stripper and Backup Stripper

The steam requirements for the new stripper and the backup stripper were provided by the vendor

and adjusted for the thermal efficiency of the combination boilers firing natural gas and No. 6 fuel

oil. The projected fossil fuel usage reflects the highest No. 6 fuel oil usage occurring during the

previous 10 years. The highest fuel oil usage was during calendar year 2014 and accounted for
18.4% of the fossil fuel heat input. The PAE and PTE of products of combustion are based on

AP -42 emissions factors.

3.2.2.3.3 PSD Non-Applicability

The changes in emissions from the Mill as a result of the Project were compared to the significant

emission rates in Standard No. 7, paragraph (BX49). Based on the emissions calculations

described above, presented in Appendix B, and summarized in Table 3-3, the Project is not subject

to the PSD permitting requirements in paragraphs (J) through (R) of Standard No. 7.
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Table 3-3 Summary of PSD Applicability for the Project (tpy)

PolutrntA Ptl Ptro Pil25 1{Or so2 GO H2SO4 TRS voc Pb ll23 Tot lCOr.

Basellne Actual Emlsslons t26 116 109 132 770 27t 128 134 '249 r.24E44 t.77 r.3,904

Prolected Actual Emlssions 134 10.4 845 148 629 il.2 243 156 244 2.08E-03 5.69 48,629

n t Emb.b'! Chot a. IPE - BAEI L22 928 715 16.1 -!11.35 37.1 1.15 2.18 -1.4 1.95E{3 1.92 v,725

P3D Sfnlfrc.ct Arbdom n.t6 23 15 lo s rl0 100 f 10 r00 0.6 10 t5.mo
PSD Sknncmt? l{o ilo No l{o 1{o No l{o No l{o ?{o t{o No

A - HF is not emitted from new, modified, or affected emissions units.

3-24

FINAL New Cmdensate Stripper Pemit Applietion Narrative (3-22-23]-docx



NE INMY New-Indy Catawba LLC
Catawba, South Carolina

New Condensate Stripper Permit Application

3.2.2.4 Standard No. 7 - Prevention of Signiftcant Deterioration - Air Dispersion
Modeling Requirements

Standard No. 7 also includes PSD air quality increments that apply to all increases and decreases

in PSD pollutant emissions following the PSD minor source baseline date. In York County the

minor source baseline dates are December 1, 1981, for PMl0 and March 3,2017 for PM2.5. This

Application does not trigger PSD review as discussed above; therefore, the project is unlikely to
interfere with attainment or maintenance of State or Federal ambient air quality standards.

3.2.2.5 Standard No. I - Toxic Air Pollulants

SCDHEC Standard No. 8 regulates emissions of air toxics from new and existing sources. The

Standard does not apply to fuel burning sources that burn only virgin fuel or specification used oil.
Section I.D(l) of Standard No. 8 exempts sources subject to a Federal NESHAP. The Mill is
subject to the Federal NESHAP for the pulp and paper source category (Subparts S and MM),
industrial boilers (Subpart DDDDD), and reciprocating internal combustion engines

(Subpart ZZZZ). Section I.D(2) of Standard No. 8 exempts non-NESHAP sources after a facility-
wide residual risk analysis is completed. U.S. EPA published the results of facility-wide residual

risk analyses for Subpart S sources on December 27,2011, and for Subpart MM sources on

December 30,2017. The residual risk analyses completed by U.S. EPA concluded that there was

no unacceptable risk from pulp and paper mills. Therefore, all emissions sources of HAP at New-
lndy Catawba are exempt from Standard No. 8 under sections I.D(l) and/or I.D(2).

New-Indy Catawba emits two South Carolina toxic air pollutants (TAP) that are not listed HAP,

HzS and methyl mercaptan. Both compounds are generated by the Kraft pulping process and are

components of TRS gases that are contained in LVHC and HVLC gases and in the pulping process

condensates. Section I.D(3) allows sources to request an exemption for non-HAPs controlled by

MACT controls to reduce HAP. This Project will improve emissions of HzS and MMC from the

Mill. However, because SCDHEC recently modeled emissions of HzS and MMC and to
demonstrate that emissions from these two TAPs following the Project remain below the maximum

allowable ambient concentrations (MAAC) in Standard No. 8, the Mill has included an updated

modeling demonstration in Appendix C.

The updated modeling analysis for TRS (as HzS), HzS and MMC in Appendix C focused on the

changes to the emissions from the aerated stabilization basin. The TRS, HzS and MMC emissions

from the No. 3 Recovery furnace were not updated due to the insignificant maximum modeled

concentrations from the No. 3 Recovery Furnace when compared to the overall maximum modeled

concentrations for the Mill. The TRS (as HzS) maximum modeled concentrations from the No. 3
Recovery Fumace were approximately 0.lzyo of the maximum modeled concentrations from the

Mill. Similarly, the MMC concentrations were approximately 0.08% of the maximum
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concentrations from the Mill, and the TRS (as HzS) maximum concentrations from the No. 3

Recovery Furnace were approximately 0.04% of the maximum mill concentrations.

3.2.3 Regulation 61-62.60: South Carolina Designated Facility Plan and New
Source Performance Standard

Regulation 6l-62.60 incorporates the 40 CFR Part 60 Subparts by reference. Refer to Section

3.1.1 for a discussion of 40 CFR Part 60.

3.2.4 Regulation 61-62.61 and 61-62.62: National Emission Standards for
Hazardous Air Pollutants

Regulation 6l-62.61incorporates the 40 CFR Part 6l Subparts by reference. Refer to Section 3.1.2

for a discussion of the non-applicability of 40 CFR Part 61. Regulation 6l-62.63 incorporates the

40 CFR Part 63 Subparts by reference. Refer to Section 3.1.2 for a discussion of applicability of
40 CFR Part 63.

3.2.5 Regulation 61-62.70 - Title V Operating Permit Program

Refer to Section 3. I .6 for discussion of the TVOP Program.

3.3 PROVISIOA'S OF THE SCDHEC CONSE'\T ORDER AND EPA COA'SE'\|I
DECREE

This section addresses the provisions of the November 23, 2022 SCDHEC Consent Order and

Part I of Appendix A of the November 16,2022 EPA Consent Decree.

3.3.1 November 23,2022 SCDHEC Consent Order

Items 4 through 6 of the Consent Order require that New-lndy Catawba:

o Install, operate, and maintain a primary stripper that is adequately sized to collect and treat

all foul condensate streams in accordance with applicable state and federal air quality

regulations. The proposed new stripper will be sized at 850 gtm, which is designed to process

foul condensates generatedfrom producing the maximum pulp production of 2,700 ADTP/d,

and New-Indy Catowbawill operate the unit in accordance with applicable state andfederal
air quality re gulations.

. The primary stripper shall use low-pressure steam and must be designed for both methanol and

sulfur compound removal with the offgases being treated in the recovery boilers to absorb the

sulfur compounds in the stripper offgas. The proposed new stripper will utilize 60 pounds per

square inch gauge (psig) steam. The new stripper offgases and SM methanol will be
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incinerated in the No. 2 or 3 Recovery Furnace, with the exception of when the SRL system is

unavailoble (5% of the operating time of the new stripper).

Complete preliminary engineering and submit a construction permit application for the primary

stripper within one hundred and twenty (120) days of the execution of this order. Preliminary

engineering is complete and this application is being submitted by March 23, 2023.

New-Indy must optimize, operate, and maintain the existing stripper at its current design

capacity to allow it to be operated independently of the primary stripper. To optimize the

existing stripper at its current design, it will be operated in "TRS mode" to remove 98oZ

of the TRS and approximately 45o/o of the methanol from the foul condensate.

The following required events will be completed in the future:

o Order the primary stripper within 30 days of submitting the application for the air

construction permit.

o Within 30 days of receiving the air construction permit, New-Indy Catawba must start

civil engineering preparation.

o Within 30 days of receiving the primary stripper, New-Indy Catawba must start

installation and testing.

o New-Indy Catawba must complete staftup operations and place the primary stripper

into operation no later than June 30,2025.

o New-Indy shall operate its steam stripper system, comprised ofthe primary stripper

and the existing stripper, in accordance with all applicable state and federal air
quality regulations

o In the event the stripping system is out of service and foul condensate must be

discharged to the ASB, New-Indy Catawba must use automated control of addition
of a chemical oxidant, hydrogen peroxide, to treat the unstripped foul condensate

prior to discharging into the ASB to maintain a rolling 9O-minute average ORP of
the foul condensate above 0 millivolts.

o New-Indy Catawba must notiff SCDHEC at least 48 hours prior to any planned

downtime and within 24 hours of unplanned downtime for which the primary

stripper will not be operational (and for the existing stripper when it should be

operating but will not be).

o New-Indy Catawba must submit reports to the Department regarding the

implementation of the Consent Order to NewlndyOrderReports@dhec.sc.gov. For

twelve consecutive months after execution of this order, the reports shall be

submitted monthly on the lst business day of the month. Thereafter, reports shall

only be submitted every three months on the lst business day of the month until
the order terminates.
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3.3.2 November 16,2022 EPA Consent Decree

Item I(a) of Appendix A

Item I(a) of Appendix A of the Consent Decree contains requirements related to the uptime and

monitoring of the foul condensate steam stripper at the Mill.

o New-Indy Catawba will operate their foul condensate treatment system (inclusive of the

new and existing steam strippers) during all times that unbleached kraft pulp is being
produced and foul condensate is being generated at the Mill.

o During periods the new steam stripper is experiencing downtime the existing steam stripper

will be used.

o Periods of downtime in which both strippers are down will not exceed 576 hours for the

first year and 460 hours annually thereafter.
o Peroxide will be added to the non-stripped condensate during the transition to the existing

steam stripper and will continue to be added throughout the period in which the existing
steam stripper is in operation.

o The Mill will notiff the necessary authorities forty-eight (48) hours prior to any scheduled

downtime and within twenty-four (24) hours of any unscheduled downtime and will
operate both steam strippers according to 40 CFR Part 63, Subpart S.

Item I(b) of Appendix A of the Consent Decree

Item I(b) of Appendix A of the Consent Decree covers the maintenance, operation, and

calibration of the system used to treat the unstripped foul condensate by the Mill. The Mill's
foul condensate treatment system (inclusive of the new equipment to be installed with this
application) will be capable of continuously measuring the oxidation reduction potential (ORP)

of the foul condensate, automatically controlling the dosage of hydrogen peroxide to maintain a
rolling ninety-minute average of the ORP of the foul condensate above 0 millivolts (mV) before

it is discharged to the ASB, and treating the maximum amount of foul condensate produced

when both steam strippers are down and when untreated foul condensate is discharged to the
Hardpipe.

Item I(c) of Appendix A of the Consent Decree

Item I(c) of Appendix A of the Consent Decree contains recordkeeping requirements for data

obtained by the ORP monitoring system used by the Mill. The Mill will maintain continuous

records of the ORP monitoring system used by the Mill and will provide data to U.S. EPA upon
request.
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Item I(d) of Appendix A of the Consent Decree

Item t(d) of Appendix A of the Consent Decree includes reporting requirements for the ORP

monitoring system used by the Mill. When untreated foul condensate is discharged to the

Hardpipe, New-Indy Catawba will include the date, time, and value of any instance of a rolling
ninety-minute average of the ORP falling below 0 mV in the Mill's semi-annual report for the

previous six months.
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Bureau ofAirQualiV
Corstuctbn Permit Appl lcation

Page 1 of9

RECElVED
I{AR 2 3 2023

BAQ PERMITTING

SECNON 1 - FACILIW IDENTIFICATION

SC Air Permit Number (8-digits only)
(Leave blank if one has never been assigned)

2440 - 000s

Application Date

March 2023

Facility Name/Legal ldentity (This should be the official legal name under which the facility is owned/operated ana

should be consistent with the name registered with the S.C. Secretary of State's office, as applicable.)
New-lndv Catawba LLC

Facility Site Name (Optional) (Please provide any alternative or additional identifier of the facility, such as a specific
plant identifier (e.9., Columbia plant) or any applicable "doing business as" (DBA) identity. This name will be listed on
the permit and used to identify the facility at the physical address listed be/ow.)

Facility Federal Tax ldentification Numbe.r (Established by the U.S. lnternal Revenue Service to identifo a business entity)

83-1904423

REOUESTTYPE (Check allthat aoolv)
Exemption Request tr
Complete Section 1 and attach documentation to suooort exemotion request.
Construction Application:
X Minor New Source Review Project
n Synthetic Minor Project
n Prevention of Significant Deterioration Project
I 112(el Proiect

Expedlted Revlew Request n
lf checked, include Exoedited Form D-2212 in the construction application package.

Constructlon Permlt Modlffcatlon: n
Provide the construction oermit lD (e.e. CA, CB, etc.) for which modification is requested:

Application Revision: !
CONSTRUCTION PERM IT APPLICATION rcRMS BEI NG REVISED

(Amended construction permit forms must be filled ou completely and attached to this modification reeuest.)

Form # Date of Orislnal Submlttal Brief Description of Revlsion
D-2566 N/A N/A
D-2573 N/A N/A

FACI LITY PHYSICAL ADDRESS

Phvsical Address: 5300 Cureton Ferrv Road Countv: York
Citv: Catawba State: SC Zio Code: 29704

FacilityCoordinates (Facilitycoordinatesshouldbebasedatthefrontdoorormainentranceofthefacility)

Latitude: 34'50'37"N Longitude: 80'53'25'W

DHEC 2566 (03/2021)

A-1

This form is subiect to Retention Schedule 16303.



FACILITY'S PRODUCTS / SERVICES

Primary Pfoducts / Services (List the primary product and/or service)

Linerboard / Pulo Manufacturins

Primary SIC Code sbndard lndustrial Classification Codes)

2631

Primary NAICS Code (North American tndustry Classificatior
System)

322130
Other Products / Services (List other products and/or seruices)

Other SIC Code(s): Other NAICS Code(s):

Bureau ofAirQuality
Corsudion Permit Applirztion

Page2of 9

CONFIDENNAL INFORMATION / DATA
ls confidential information or data being submitted under separate cover? D No I Yes*
*lf yes, submit ONLY ONE COMPLETE CONFIDENTIAL APPUATPN , with original signature, along with the public version of the application.

CO.LOCATION DETERMI NATION
Are there other facilities in close oroximiW that could be considered collocated? X ruo I lYes*
lf yes, list potential collocated facilities, including air permit numbers if applicable:
*lf yes, please submit details in an attachment to this application

DESCRIPTION

Project Description (What, why, how, etc.): Installation of a new steam stripper system to treat foul condensate prior
to being recycled to the Brownstock washers. The new steam stripper will include a new stripper feed tank, new
methanol tank, new hot water tank, and a new methanol rectification condenser. The rectified methanol will be
burned in the recovery furnaces with the black liquor. The LVHC gases from the methanol condenser system, stripper
feed tank, and methanol tank will be combusted in the No. 3 Recovery Furnace or back-up in the Nos. 1 or 2
Combination boilers. The hot water tank is not expected to be a source of air emissions. The existing steam stripper
will serve as a backup to the new steam stripper. When both new and backup strippers are out of service, the
condensate will be directed to the hard pipe with chemical oxidation prior to being treated in the aerated stabilization
basin.

AIR PERMIT FACILITY CONTACT
(Person listed will be in our files as the Doint of contact for all air DermittinE related ouestions and will receive all air Dermittinp notifications.)

Title/Position: Sr. Environ. Enqineer lsalutation: Mr. First Name: Bob Last Name: Tourville
Mailins Address: P.O. Box 7

CiW: Catawba State: SC Zip Code: 29704

E-mail Address: bob.tourville@newindycb.com
Primary Phone No.: (803)

981 -8009
Alternate Phone No.:

The signed permit will be e-mailed to the designated Air Permit Contact.
lf additional individuals need cooies of the permit, olease orovide their names and e-mail addresses.

Name E-mallAddress
Steven Moore smoore@all4inc.com

DHEC 2566 (03/2021) This form is subject to Retention Schedule 16303.



Bureau ofAirQuality
Construction Permit Application

Page 3 of9

OWNER OR OPERATOR

Title/Position:TechnicalManaser lSalutation:Mr. First Name: Charles Last Name: Cleveland

Mailine Address: P.O. Box 7

CiW:Catawba State: SC Zio Code: 29704

E-mail Address: pete.cleveland@new-indycb.com
Primary Phone No.: 803-
981 -8000

Alternate Phone No.:

OWNER OR OPERATOR SIGNATURE

I certiff, to the best of my knowledge and belief, that no applicable standards and/or regulations will be contravened
or violated. I certify that any application form, supporting documentation, report, or compliance ceftification
submitted in this permit application is true, accurate, and complete based on information and belief formed after
reasonable inquiry. I understand that any statements and/or descriptions, which are found to be incorrect, may
result in the immediate revocation of anv permit issued for this application.

fu-(VAJ./
Signature of Owner or Operator Da

APPLICATION PREPARER (if other than Professional Ensineer below)
Title/Position: Senior Managing
Consultant

Salutation: Mr. First Name:Steven Last Name: Moore

Mailing Address: 630 Davis Drive, Suite 203

CiW: Durham State: NC Zip Code: 27560

E-mail Address: smoore@all4i nc.com Phone No.: (91 9) 234-5981 Cell No.: (864) 616-4711

PROFESSIONAL ENGINEER INFORMATION
Consultins Firm Name: ALL4 LLC SC Cenificate of AuthoriW License No.: 6409

Title/Position: PE lSalutation: Ms. First Name: Sheryl Last Name:Watkins
Mailing Address: 300 Chastain Center Blvd, Suite 395

CiW: Kennesaw State: Georeia Zip Code: 30144
E-mail Address: swatkins@all4inc.com Phone No.: (678) 293-9428 Cell No.: (386) 503-0255
SC License/Reeistration No.: 34347

PROFESSIONAL ENGINEER SIGNATURE
I have placed my signature and seal on the engineering documents submitted, signifying that I have reviewed this
construction permit application as it pertains to the requirements of South Carolino Regulation 61-62, Air Pollution
Co ntro I Resu I otio ns o n d Stond o rd s.

.--*,1! \-L*t fueu^
'nature of Professional Ensineer,f,

4 3ao-23
DateSignature

DHEC 2566 (03/2021\ This form is subject to Retention Schedule 16303.
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EQUIPMENT / PROCESS INFORMATION

Equipment lD/
Process lD

Action Equipment / Process Description
Maximum Design
Capacity (Un'rts)

Control Device
lD(s)

Emission
Polnt lD(s)

9801

Lf
X
f

Add
Remove
Modify
Existins

Existing Steam Stripper
850

gallons/minute
9820,2605,
3705,2901

261052,
261051,
Fugitive

9802

L
f
X
-

Add
Remove
Modify
Existins

Hardpipe
850

gallons/minute
2901 Fugitive

9803

Xf
f
t-

Add
Remove
Modify
Existins

New Steam Stripper (Methanol Condenser)
6.5

gallons/minute

s260, s260c,
2605,3705,

51 05

51 05S,

261052,
261051

9803

X
tr
fr

Add
Remove
Modify
Existins

New Steam Stripper (Condensed Methanol)
6.5

gallons/minute
2505,5105

2505S,

51 05S

9803

X
trf
t-

Add
Remove
Modify
Existins

New Steam Stripper (Stripper Off Gases)
8s0

gallons/minute
9820,2605,

3705
261052,
261 0S1

9804

X
trf
t-

Add
Remove
Modify
Existine

New Steam Stripper Feed Tank 80,400 gallons
s260,5260C,
51 05, 2605,

3705

261052,
261051,
51 05S

9805

Xf
fr

Add
Remove
Modify
Existinq

New Steam Stripper Rectified Liquid MethanolTank 1,300 gallons
5260,5260C,
51 05, 2605,

3705

261052,
261 0S1,

51 05S

DHEC 2s66 (03/2021) This form is subject to Retention Schedule 16303.
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CONTROL DEVICE I NFORMATION

Control
Device lD

Action Control Dwlce Dexrlption
Maximum

Design Capaclty
(Unltsl

lnherenU
Required/
Voluntarv

Pollutants
controlled

(lnclude CAS #)

Capture
Efiiclency

Destrucuon/
Remwal
Efficiencv

Emission
Point lD(s)

2505

L
ff
X

Add
Remove
Modify
Existins

No.2 Recovery Furnace
412,140 tons

BLS/year
Required See Appendix B/Narrative 2505S

260s

Lf
f
X

Add
Remove
Modifu
Existins

No. 1 Combination Boiler
405

MMBtu/hr
Required See Appendix B/Narrative 261052

2901

Lf
f
X

Add
Remove
Modify
Existine

Aerated Biotreatment
(Aerated Stabilization Basin)

N/A Required See Appendix B/Narrative Fugitive

3705

Lf
f
tx

Add
Remove
Modify
Existins

No. 2 Combination Boiler
720

MMBtu/hr
Required See Appendix B/Narrative 261 0S1

51 05

Add
Remove
Modify
Existins

No.3 Recovery Furnace
744,600 tons

BLS/year
Required See Appendix B/Narrative 51 05S

9820

Add
Remove
Modify
Existins

Stripper Off Gases Collection System
2,700

ADTP/day
Required See Appendix B/Narrative

2610S'1,

261052

s260

Add
Remove
Modify
Existins

LVHC Collection System
2,700

ADTP/day
Required See Appendix B/Narrative

261 0S1,

261052,
51 05S

5260C

Lff
X

Add
Remove
Modify
Existins

LVHC Collection System Caustic
Scrubber

2,700
ADTP/day

Required See Appendix B/Narrative
261051,
261052,
51 05S

DHEC 2566 (03/2021) This form is subject to Retention Schedule 16303.
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Check Box for
information
addressed

Required Information

Source ldentification and emissions:

x r Name of each source, process, and control device.

X
. Assign each source an Equipment lD. The lDs must match the lDs listed in Section 2 of

this apolication.
x . Assign an Emission Point lD for each source,

N . Assign a Control Device lD for each control device.

x . List each oollutant the source will emit.

x . List the Uncontrolled, Controlled, and PTE emissions for each source or equipment in
lb/hr and tons/vear,

X . Emission rates for each pollutant should be totaled and listed in lb/hr and tons/year,

x . Provide the CAS# for each Hazardous Air Pollutant (HAP) and/or Toxic Air Pollutant (TAP).

Informatlon to support emlssion rates:

x . Samole calculations.

x . Emission factors. Include the source, revision date, specific table and/or chapters.
Include source test data if factors were derived from source testins.

x . Explanation of assumptions, bottlenecks, etc.

!
a Source test information:A copy of the source test results may be requested, lf the test

results are not included in the application, the application should cite whether this was

a DHEC approved test, and if not, explain where the test was conducted and other
identifu ins information.

tr . Manufacturer's data.

n . Vendor guarantees that support control device efficiencies.

X . New Source Review (NSR) analysis.

x o Other (e.g. example particle size analysis)

Existlng (Permitted) Facilities

Check Box Requlred Informatlon
Locatlon In

Aoollcatlon

x
Facil ity-wide emissions prior to construction/modification:

. Include an explanation if these emissions do not match the facility-
wide emissions submitted in the last aoolication.

Appendix B

X
Facility-wide emissions aft er construction/modification:

. Include net chanse, if aoolicable.
Appendix B

As appllcable for the constructlon/ modlffcatlon:

x o Name of each source. See

Eq u ipme nt/Process
lnformation Above

DHEC 2566 (03t2021)

A-O

This form is subject to Retention Schedule 16303.



Burear ofArQuality
Corrfructbn Permit Applkztion

Page 7 of9

E<lstlng (Permlfted) Facllltles

Check Box Requlred Informatlon
Locatlon In
Aoollcaflon

x a Assign each source an Equipment lD. The lDs must match the lDs listed
in Section 2 of this application or on your current construction /
operating permit.

See

EquipmenVProcess
Information Above

x . Assign a Control Device lD for each control device. See

EquipmenVProcess
Information Above

x . Assign an Emission Point lD for each source. See

EquipmenVProcess
lnformation Above

X . List each pollutant the source will emit. Appendix B

x . List the Uncontrolled, Controlled, and PTE (if applicable) emissions for
each source or eouioment.

Appendix B

x . Emission rates for each pollutant should be totaled and listed in lb/hr
and tons/vear.

Appendix B

a . Provide the CAS# for each HAP and/or TAP. Aooendix B

Informatlon to support faclllty-wlde emlssion rates:

a . Sample calculations. Appendix B

x
a Emission factors. Include the source, revision date, specific table

and/or chapters. Include source test data if factors were derived from
source testing.

Narrative,
Appendix B

x . Explanation of assumptions, bottlenecks, etc. Narrative

x

a Source test information: A copy of source the test results may be
requested. lf the results are not included in the application, the
application should cite whether this was a DHEC approved test and if
not, explain where the test was conducted and other identiling
information.

Appendix B

tr o Manufacturer's data.

n . Vendor guarantees that support control device efficiencies.

X o NSR analysis. Narrative
x . Other (please explain) Aooendix B

DHEC 2566 (03t2021)

A-7
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Check

Box
State and FederalAlr Pollutlon Control Regulations and Standards

x S.C. Regulation 61-62.1 Section ll.E Synthetic Minor Construction Permits

x S.C. Regulation 61-62.5 Air Pollution Control Standards

! o Standard No. 1 Emissions from Fuel Combustion

x . Standard No, 2 Ambient Air Quality
X . Standard No, 3 Waste Combustion and Reduction (state only)

x
. Standard No, 4 Emissions from Process Industries

(Note: lf Section Vlll of this Standard applies, include the process weight rate (PWR) in ton per
hour for each applicable source or process.)

tr o Standard No. 5 Volatile Organic Compounds

tr . Standard No. 5.2 Nitrogen Oxides Lowest Achievable Emission Rate

x . Standard No. 7 Prevention of Significant Deterioration (PSD)

tr o Standard No. 7.1 Nonattainment New Source Review (NSR)

x . Standard No. 8 Toxic Air Pollutants (TAPs) (state only)

tr S.C. Regulation 61-62.6 Control of Fugitive Particulate Matter

x S.C. Regulation 61-62,60 and 40 CFR Part 60 New Source Performance Standards (NSPS)

x S.C. Regulation 61-62.61 and 40 CFR Part 61 National Emission Standards for Hazardous Air Pollutants
(NESHAP)

x S.C. Regulation 61-62.63 and 40 CFR Part 63 National Emission Standardsfor HazardousAir Pollutants
(NESHAP) for Source Categories

X 40 CFR Part 64 Compliance Assurance Monitoring (CAM)

tr S.C. Regulation 61-62.68 and 40 CFR Part 68 ChemicalAccident Prevention Provisions

x S.C. Regulation 61-62.70 and 40 CFR Part 70 Title V Operating Program

! Other S.C. Air Pollution Control Regulations, as applicable.

tr Other FederalAir Pollution Control Regulations, as applicable.

tr
40 CFR 98 Green House Gas (GHG) emissions
(Note: Quantif GHG emissions, if S.C. Regulation 61-62.5, Standard No. 7 or S.C. Regulation 6l-62.5,
Standard No. 7.1 is trissered.)

DHEC 2s66 (03t2021)
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Check

Box
Completeness Checkllst

Appllcablllty DetermlnaUon:

x . ls this regulation applicable, reasonably applicable, potentially applicable, or not applicable?

X . ls the basis for the applicability determination explained?

Affected Sources:

x o ls the name and identification of each emission source or process included?

Compllance Demonstratlon:

x o How will compliance be demonstrated?

x o Are specific methods or activities to be utilized by the facility to demonstrate compliance with
each specific limitation and/or requirement provided?

X o Are control devices and control device requirements included?

x o Are monitoring, recordkeeping, and reporting requirements necessary to demonstrate
comoliance included?

Regulatory Cltatlons:

x o Are the regulatory citations identified?

DHEC 2566 (03/2021)

A-9
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Bureau ofAirQuality
Emisslon Point Inbnnation

Page 1 of4

A" APPLICATION IDENTI FICATION

1. Facility Name: New-lndy Catawba LLC

2. SC Air Permit Number (if known; 8-dieits onlv): 2440 - 0005 3. Application Date: March 2023

4. Proiect Description: New Condensate Strioper Permit Application
5. Are other facilities collocated for air compliance? | | yes X llo 6. lf Yes, provide permit numbers of collocated facilities:

B. AIR CONTACT

Consultins Firm Name (if applicable):
Title/Position: Senior Environmental Ensineer lSalutation: Mr. First Name: Bob Last Name: Tourville
Mailine Address: P.O. Box 7

Citv: Catawba State: SC Zio Code: 29704
E-mail Address: bob,tourvi lle@new-indvcb.com Phone No.: (803) 981-8009 Cell No.:

C. EMISSION POINT DISPERSION PARAMETERS
o Source data requirements are based on the appropriate source classification.
. Each emission point is classified as a point, flare, area, area circular, area polygon, volume, open pit, line, or buoyant line source.
o Contact the Bureau of Air Quality for clarification of data requirements.
o Include sources on a scaled site map. Also, a picture of area or volume sources would be helpful but is not required.
o A user generated document or spreadsheet may be substituted in lieu of this form provided all of the required emission point parameters are submitted in

the same order, units, etc. as presented in these tables.

Abbreviations / Units of Measure:

o AGL = Above Ground Level . oF = Degrees Fahrenheit . K = Kelvin
. BTU/hr=BritishThermal Unitperhour . ft=feet . m=meters
. o = Degrees . ft/s = feet per second . UTM = Universal Transverse Mercator

DHEC 2573 (3/2022)
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R€mlndar: For all Emlsslon Polnts, llst the unlque Emlsslon Polnt lD for that source. Us€ the same emlsslon polnt lD as shonn In tfir Current permlt and
provlded In the l6t modellng submnial (as appllcable). fthe emlsslon polnt lD has been changed ftom what was pr€vlously submltted, pleas€ llst the currcm
emlsslon lD wlth the old emisslon lD ln

D. POINTSOURCE

Emission
Point lD

Description/Name

UTM Coordinates
(NAD83) Release

Height
AGL
(ft)

EXit

Temp.

fF)

Exit
Velocity

(tus)

lnside
Diameter

(ft)

Discharge
Orienta-

UOn

Rain

cap?
(Y/N)

Distance
To

Nearest
Property
Boundary

(ft)

Building

Easting
(m)

Northing
(m)

Height
(ft)

Length
(ft)

width
(ft)

261 0S1 No. 2 Combination Boiler Stack 51 0039.32 3855689.1 8 228 364 47.2 10.0 Vert. N 3,937 N/A N/A N/A

261052 No. 1 Combination Boiler Stack 510020.32 3855678.1 8 228 405 62.3 10.0 Vert. N 3.937 N/A N/A N/A
25055 No. 2 Recoverv Furnace 510095.85 3855743.58 195 365 99 1 70 Vert. N ? qq? N/A N/A N/A
51 05S No. 3 Recoverv Furnace 510032.37 3855802.28 225 342 ot./ 10.5 Vert. N 4,134 N/A N/A N/A

E. FI.ARE SOURCE

Emission
Point lD

Description/Name

UTM Coordinates
(NAD83) Release

Height
AGL
(ft)

Heat
Release

Rate
(BTU/hr)

EXit

Velocity
(fvs)

EXit

Temp.
("F)

Heat Loss

Fraction

Distance To
Nearest
Property
Boundary

(ft)

Building

Easting
(m)

Northing
(m)

Height
(ft)

Length
(ft)

width
(ft)

F. AREA SOURCE

Emission
Point lD

Descriotion/Name

UTM Coordinates
(NAD8J) Release Height

AGL
(ft)

Easterly Length
(ft)

Northerly Length
(fr)

Angle From
North

f)

Initial Vertical

Dimension oz
(ft)

Distance To Nearest
Property Boundary

(ft)
Easting

(m)
Northing

(m)

DHEC 2573 (3/2022)
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G. AREA CIRCUTAR SOURCE

Em ss on
Po nt lD

Description/Name

UTM Coordinates
(NAD83) Release Height

AGL (ft)
Radius of Area

(ft)
Number of

Vertices

Initial Vertical

Dimension oz
(ft)

Distance To Nearest
Property Boundary

(ft)Easting
(m)

Northing
(m)

H. AREA POLYGON SOURCE

Emission
Point lD

Description/Name

UTM Coordinates
(NAD83) Release Height

AGL (ft)

Initial Vertical
Dimension

(ft)

Number of
Vertices

Area
(ft')

Distance To Nearest
Property Boundary

(ft)Easting-1
(m)

Northing-1
(ml

Fugitive Aerated Stabilization Basin (Zone 1) 510803.40 385631 9.69 20 0 15 547,769 1 969
Fugitive Aerated Stabilization Basin (Zone 2) 51096/..42 3856054.20 ZU 0 18 733,653 1 510
Fusitive Aerated Stabilization Basin (Zone 3) 51 1052.1 3 3855887.21 20 0 10 783.500 1 180

I. VOLUME SOURCE

Emission
Point lD

Description/Name

UTM Coordinates
(NAD83I Release Height

AGL
(ft)

Physical
Horizontal

Dimension (ft)

lnitial Horizontal

Dimension oy
(ft)

Physical Vertical
Dimension (ft)

lnitial Vertical

Dimension oz
(ft)

Distance To

Nearest Property
Easting

(m)
Northing

(ml
Boundary

(ft)

I. OPEN PITSOURCE

Emission
Point lD

Description/Name

UTM Coordinates
(NAD83) Release Height

AGL (ft)

Easterly Length
(ft) Northerly Length

(ft)
Pit Volume

(ft')
Angle From North

f)Easting
(m)

Northing
(m)

DHEC 2573 (3t2022)
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K LINE SOURCE

Emission
Point lD

Descriptio n/N a me

UTM Coordinates
(NAD83) Release Height

AGL
(ft)

Line Length
(ft)

Line Width
(ft)

InitialVertical

Dimension o7
(ft)

Start Easting
(m)

Start Northing
(m)

End Easting
(m)

End Northing
(m)

L. BUOYANT LINE SOURCE (must complete Llne Source and Buoyant Line Source tables)

Emission
Point lD

Description/Name
Average Building

Length
(f0

Average Building
Height

(ft)

Average Building
width

(ft)

Average Line Source
width

(ft)

Average Building
Separation

(ft)

Average Buoyancy
Parameter (m4ls3)

M. EMISSION RATES

Emission
Point lD

Pollutant Name CAS #
Emission Rate

(lb/hr)
Same as

Permitted? (1)

Controlled or
Uncontrolled

Averaging
Period

26'tOS2,

261 0S1

Refer to Appendix B2505S

51 055

Fugitive

(1) Any difference between the rates used for permitting and the air compliance demonstration must be explained in the application report.

DHEC 2573 (3/2022)
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NEW.INDY CATAWBA MILL STRIPPER PROJECT

Striooer Ooeratinc Scenario

Ooeratinc Time

% hrs

New Stripper Online 90% 7,884.0
Sackuo Striooer Online 8% 700.8

\o Striooer Online 2o/o L75.2

LVHC Control
Operating Scenario

Operating Time

% hrs

lF3 Available for LVHC 75% 6,570.0

-VHC to CBtlCB2 2s% 2,190.0
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Ba3rlinc Actual Emissions 1.26 116 r.09 132 no 27r 128 134 249 t.24E-U 3.77 13.904
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PtD slnlict Irnhdor R.i.. E It 10 t0 a0 rql , 1o rO 0.6 10 75,@

tlotllatoot? Xo t{o llo trb llo ilo Ilo l{o ]{o l{o l{o t{o
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Sulfur
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.cl0p StdDFaSG' 9L 4X 8,9 0 IM Ego SG tocBl/CB2 10G 8040 r 425 ADTP/dry 1S SbclT.il 631 252 5

VHC Colbdion Sstd 1o0r( 8.760 0 ilA lWl r 7600 4 7600 1 Lr6 lq7 170 stt I
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lcw StriDD.rOnlln. 90x 7J84 0 SRlOnllnc 9SX 74t98 Sn[ [vHC to RF3" 756 s,6L71 2,7@ AOTP/dry o.84 99X 09 27

law SlriDoaaOnline $ox 7&O SRL Onlan€ 95% 7,189 8 SRL wHC to CB'C82" 25ojt \472 S 2,16 ADTP/dry o& 5096 472 42
lcw stripp.ronlln. so* 7,E8,0.o SRLOfiin€ 5% 394 2 SGto CB1/CB2 10.G 394 2 2.76 ADTP/de 1.40 w 157 1 310

.cluo SEiDFT Onlin. 8 0t6 7m8 1ffi 7m.8 SOG to CBVCB2 1m ota 708 2,f@ ADTP/d.y 1rc u L57 4 551

lo Sfioo.rSlin. 2tx t75 2 Foul condensateb Hard Pio€ 1ffi r75 2 Hvdror.n P.rcidcAddbon 10.GI t75 2 ilA NA NA NA

VHC &lbdion SsLm 1ffi E,760.0 tw 8 7SO LvHc b RF3 75M 6.570.0 2.tm ADTP/d.v 5,25 St.ckT.n 99% 59 t9 4

VHC Glhdon Sslem LW 8,7m.O lffi a,7fis LVHC b CBI/C82 25M 2,190.0 2,1n ADTP/day Stack Tesl ffi 295 2 323 3

sv.ry Fu.nac.13 LVHC l8nilor 75.M 5,5700 N.tu6l G.sl LS.Oil 985 5 lmB 955 10 mmBU/h. 5 @Eg AP-42 0@ o0
l.w SMppaaSteam - ilaEaal Gas $B 1,M.O NaNral G.s"' 81 5% 6,433 3 1O,B 5,433.3 968 mmBtu/hr 6 mEd 4942 o.G o2
l.w Stipp..Ste.m - ilo 5 gl s.0x 7,go ilo 6oP 18 4% t,450 7 lm.6 1,450 7 922 mmBto/h. 2 20E+m 4942 202 9 147 2

acluo SuioDer Stean - ilatunl Gas 8.016 7m8 Natrr.l G.s'' 81 5% 571 9 100.o9( 571 9 mmBtu/ht 5 mE-g 4P.42 TA 002 om
.cluo Striomr Ste.n - ilo 5 Oil 80* 7m8 xo 6 oilDr LA 4% 12E,9 lm.ox 128 9 nmBtu/h 2 20E0 AP.42 ilA 3a

02 PROICED ACUI EMSIOF IPAEI 5Ug

IF EMSIffi CNSGE IPtr - lA€I -141.35

A - Curst (futur.b.clupl condmrLstc.m stsipp.r rsumd op.r.don on M.y 3,2O21

B - Addltlon.l procsr st .m to op!..t. @nd.nrE stre.h i.ipp.r trom fosil fu.| combustion. Aver.tc los5ll tucl dirtrlbutlon In Conblnatbn klllc6 No 1 .nd No 2 dudng b.s.lln.

C - Sulfurc.pturc In reoEryfurn.c. >99, sulfuroptur. in wHc sdubb.r5096, sultur conv.Fion in combin.tion boll.E 99%

D - Hlnork.lv hlrh tu.| oil pc.ccnb3c oftorrll tu.| h..t Inpol {20141

E -Actu.l stcrm ue8.i.nu.ry 1 - D.c.mb..15,2O22

t - Projd.d rt..m us.3..t85o lpm lrom vcndor

G - 0% ofTRs/H2s cond.n3.d Into m.th.nol.nd @x olTnS/H2S rcnt.d Into LVHC system

H - rcsarvad

| - N.tur.l g.s Enllor rcquh.d whan r.covdyfu.n.c. is 16 th.n 58 lo.d on bl.ck liquor

Foul Mcth.nol6 !VHc6

UNCTRL UilfrRL UNCTRL

IbIADTP Ib/AD]P Ib/ADTP

Tns.rs Mw AHI o7o 028 o4z
suftr 5 32.trS

sulfur diorid. SO: g ffi4 1m 0 55 O&



Shrsodo a.ma cffi Hzg W.

* * * |s *

YHC Coll.dlon svst.m 1q 8,700 IG 8,70.0 wHC b C81/CB2 1@6 8,7@O | 426 a 93E43
N6lTdnlql E0ll.th o3

ta

YHC Coll.dlon 5v3t.h 1q E,7@ O IG 8,70 0 LVHC to RF3 736 6,570 0 2,7@ 4 93E43
NCNI T.dnl4l au[.th

055 lEZ

,HC Coll.dlon svrt.m IG 4,7@o tq E,7OO LVHCto c81/cB2 25* 2,190 2,7@ { 93E{3
NCSI T.dnlql6unfth

055 o5t

2tt

CMreEI'A'. UTI t.t5

B - Addltlon.l prcc.$ n..m to ryr.t. @nd.n-t. sF..m rrlrr lrom fo$ll fEl ohbu*l.n Av.r.g. f4sll fu.l dkrlbutlon In Combln.tlon 8.lll.6 lo 1 .nd No 2 dud4 brllm
c -Sullureptur.In r.MrylurmeS, $lluroptur.ln LvHc $ru&rg, elturcdv.6lon In @hbln.tlon boll.6 9*

E- Adu.lit..n 6.a.r.nu.ry 1- hmb16,2022
F - P.oldd.t..m uea..t E$apm rm v.ndd
G - g ofnS/H25 @nd.n.d l^to m.h.nol.nd ffi otru/H25 v.nbd lnto IVHC Sy*.m



xox EMtsstoxs 4cunTtoils

srtsFhffi oFt'.
Catturrilon ftE OFhaftn PEdElb. n|n Eitaddt Ftu rcxhM

* , h6 x

r.ctuo StdoDGrgcr 91.4% l,@ o 1@_d I @.O sG toc81/C82 1m% 8 @,O L 425 ADP/d.v o,415 ColumM 217 9E7

lacluo StdoDGrStarma 91 4X 8@O 97.* 7S3Sl rm% ? 8357 295 mnBtu/hl 2 &{1 AP-42 83 124

;kuD SMDrarSE.m^ 91 4% 21?; la.3 1@% 15t,3 zE1 mmeb/hr 3 13E{1 AP.42 88 o1
131 !

l.wsdDe Onlin. W t,t& o SRt Onlln. 95,8 7,84 snl M.th.nol to Rt2/3' LM 7,449.G 2 452 E6/d.y 1U nd.v 1.6 IE
l.wsdrrOnllnc W 7 8U.O SnL OhllnG 956 7,49-8 SRt tWC io RF36 t5% 5,511.4 316.9 n5/Ay 1n Id.V tu o2 o6

w 7,EU,O sRL Onlln. 959 7{9,8 Snt lWClo O1/CB2' 23?i 1,872 5 2rcO ADF/d.Y o 415 colunbh 47 14

M |,EU.O sRt ofih. s.& 192 soc b c8l/c82 1ffi 394.2 276 AOP/d.v o 415 Columbh 15.7 92

.clup Stdrocr Ontnc 8% 708 1@fr 708 soc b c81/c62 lG 7@E 27@ ADP/d.v 0 415 Colunbh 6.7 164

loSubcr Onlln. 2X 175 2 1@% 175 2 Hvdrqd Pc.orldc Addnbn LW t73 2

lc@vaB fuanea 13 LvHc 73X 5,570.0 N.turrl caJ r5 0( 985 5 16 985 5 lo hmBtu/hr 2 ff-01 N-42 o3 o1

l.wsdo4.5E m- i.turrlG.s s 7,19.0 Nrturel Gesqr 81 6* 6,433.3 lffi 64333 968 2 &{1 AP-42 211 a72

.wStslDFr St..m - Xo.6 Oll W 7,AgO xo 6o|r ' 14,4% 149 7 tG l4s 7 mma!u/hr 3 13E{1 AP.42 24,9 209

.cluDSUbDsSE.m - tr.tunlG.3 # t@l naural easDr 8L,6% 571 9 16 571.9 253 2 &-01 4P.42 71 20

lrcluDsirbD{St .m- Xo 5 Oll 8X 7@,E xo 6otPt LS 4% 12t 9 tw l2E 9 241 mmBtu/hr 3.13E{1 AP-42 ,3 os

ox PtdEtrEo^matEmbsms rat.g

AE. I[ t5t

A - Curr.nt (futur. b.ckup) condcnsatc 3t .h stlptsr..tumd sndon d M.y 3, 2021

B - Addlllon.l pc.s3 itc.m to op.nt. on&nr.L nE h sdptsr trom fosil tucl @mb6don. Avc.rlc toi.ll tu.| dhtrlbutlon In Combln.tbn Soll.ts No 1 .nd ilo 2 dudnt b.dln.,
C - Ammonl. Inp[ lo rccov.ry turnac. in.ro.*s >1% (mdh.nol Inpdllnh.d to lX otbl.cl lhuor Input by EnBAc)

D - Hl.lorlc.lly hlgh fu.l oll tsrc.ntag. offossll tuel h€.t Input (2014),

t - Adu.l st..m us.g.i.nu.ry 1 - O.c€mb.r 16,2022

F - Projd.d n..m us.3c at 89tph from v.ndordsign

c - >S oan.th.nol cond.ns.d and burn.d In r.cov.ry lurn.c., < 1fi of n.thrnol v.nrcd Inlo IVHC SFtch.

l - N.tu.al 9.. lgnltorrquird wh.n re.overyfurn.cc ls l.s3 lhan S6 lotd d bl.cl lhuor



co EMtSstqS 4cuulloxs

ryul|e oDaItra CdfrN
COEffi

t * 3 Ud

l*luo SklomrSOG" 91 aX 8.d o lm.g 8.9.0 SOGto CBUC82 1@.6 8,@.O L 125 ADTP/d.v o,0728 Columbl. 43 173

leluo SadDmrSt..m" 91.4X t,@.o 9r.94 7,a3S 1 10 ota 7,t3S 7 mmEtu/hr E 0€{2 AP.42 9.7

lxluo StdocrSt..m^ 91 4X t,u o No.6 Olf 2.1% 1S.3 lo,6 1S.3 2t1 mmBtu/hr 3.33E{2 tr-42 o9 ol
PAGEUXE ACUAL EMSSIdS 27.t

lcw Stdptsr Onlln. W 7,9.o SRL Onllnc 95.ff t,4a9.t SRL Mcth.nol toRF2/3 1O.6 7,59,E

s 7,9.o SRLOnllftc 95.& t,s9.t SRt LWc toRF3 75% 5,617.4 2,76 ADP/diy o.o72t Colunbl. a2 230

lcw SrbDdOnllnc % 7,U O 5RL Onlln. 95fi 7,89 A sRt LWC aoCSUCS2 zs% 1A725 2,7@ ADD/dry o o72a Cobmbl. a2 77

lcw Stdoodonlln. 9a 7MO SRt Off,ln. 5ff tv.2 soc b c8ucB2 106 39.2 2,7@ o0728 Columbl. a2 15
Ecluo stdDcr Onlln. * 708 1m,g 7m.E soc b cB1/cB2 lo.6 70.E 276 ADP/d.v o,o728 Columbl. a2 29
lo Strlpts.Onllnc u t7s 2 Foul Condcnsatc to Hard Ploc lm& t73 2 Hvdbad P.rcdd.Adnh 1mg lrs 2

L.cd.fr Fum.c. 13 wHC hntu? 7S* 6,5700 LSM 985 5 10g 985 5 10 e &Fi2 AP.42 ol oo
ShD..rSt..n - f,.tur.|G.. % 7 W.O a1 5% 6€33 1@ffi 64333 s6 hmBtu/hr a oE{2 AP-42 8l

.wSdomr St..h - ilo 5 OI W 7 W,O ilo 6 Olf lE 4% 14St 1@q L 197 922 hmBtu/hr 3 33E{2 AP-42 3t* 7@8 81 5% slt 9 10.G s7L 9 253 mmBtu/hr a &E{2 4P.42 2l o5

-luD StdeFSte.m- No.6 Oll g 7@8 No 60r 1A 4% 128 9 10G L28 9 247 mnBtu/hr 3,33E{2 AP.42 o.E ol
O PROECIEO AflAT ETESIdS 9.2

at- 8At 171

A - Currcnt (futor. bclupl con&ner. dc.m rdptsr r..uh.d e.ndon on May 3, 2021

I - Addltlon.l prec.ss 5!..m lo wr.t. @nd.ni.t. nrc.m ndptsr trom fossll fu.| cohburtlon. Av.dgc

O - Abbrk.lty hEhfcl ollFr.nb3c otf6lltu.l hc.rhput (20141

E - Adu.l n..m u.4. r.nu.ry 1- Dftmhr 15, 2022

F - Prold.d ib.m usr..t ES lpn from v.ndord6l!n

l - N.tuirl !.s lSnhorrqulr.d wh.n rcq.ry fwMc. ls bss th.n S lo.d on bl.ct llquor.

8oll.B No 1.nd to 2 du/ng belh.



vG EMt$tots atcuulms

$tuffih&

SE!9.1hilb
OFlttlh.

b{hffitrh

OFrthl
cdllu|.bl|m

CmFL
Preddbn tut.

VG
Enk hn. F.d VGCfrh

* I x 3

xluo StdDFSOG^ 91.4X t,@.o 1m,ff 8,@,O LVAC toCSr/C82 10.9 8,U.O 1,426 43? 5lilpFd 986 519 20 7a

c.rtcd sbblllr.bn 3..1n {s8l lm o( !.too Foul Cmdcni.t. lo H.rd Plo. lm ot6 8,7SO 10.01 tTmo 1,426 8.73E{1 WATER9 5tu 227 2l
VHC ColHn Sdm 1@,6 3,f@,o 1O,Cl t,70.o wHC loC!UCB2 l@,8 1,70.o 1,426 AOTP/d.v t,mE{3 Columbl. o16 ot1

91 4X 8UO 97* 7BS7 lmg 7 8157 295 mmBtu/hr 5 39E-03 AP.42 o2 o5
91 4X E @.O 2.L% 16t.3 10.q 1S.3 2t1 mnBtu/h. 1,87E{3 AP-42 o1 o0

GM ldl 2&3

cw Sdoocr Odln. W tuo SRL Onlln! 95 0/ 74498 SRL Mdhdto RF2/!"
'M

7,S9 8 2.76 ADTP/d.v 14m rys 1.62 5.O7

s 7 M,O SRt Onllnc 95.M 7494 snL twc b RF3' ?s% 56174 2,7@ l@ 9a% 1011

.w Stdptsr Odln. % 7,U O SRt Onlln. 95* |,4e9.8 SRI IVHCto CBUC82" 2S% 18725 2,76 ADTP/d.y ls 98% 3@ 337

.w SidpFOnlln. % ,,M O SRt Offilm s.u 39.2 SG toCBVCS2 IM 39.2 2,7@ mP/d.y 16m s 36.O 710

.ckuD5tdFFr Onlln. u 7m.t 1@.M 7m8 9G lo C8VC82 lM 708 2,7@ ADP/d.v 16m 9S 36m 12 6l
SB - Ncw StdDCrOnllnc W 7,& O xo Foul cond.ns.tc to H..d Pim 1@ffi 1,W O 1q 7,AgO 2,1@ ADP/d.v 029 WAER9 r2.0 127.72

E% t@.E nSSEioo.d Frcm Foul cond.ns.t. 10ff 708 1G 708 2,1@ ADP/d.v 112 WAER9 t59 $ $6
SB - No SidFcrOnllm 2% t7s 2 Foul Cmdens.leto Hard PIF 10ff 1ls 2 1m L7S 2 2,1@ ADP/day 220 WAEN9 247 05 216
WC Coldbn sv.t m 1@.W 8,1@.O 1@,M 8,7tu,O LVHC b RF3 7S% 6,570.0 2,76 ADPId.y 3.1G-O3 035 t15

1m,g 8,70.0 1@ffi E,7@O LVHC toCB1/CB2 2s% 2,1$O 2,76 3.10E-O3 Col(mbl. 0.35 038

*d.ry Furn.cc 13 IVHC llnfrd 7S% 6,570.0 Natur.l G.s' 159 985.5 1ffi 985 5 10 mmStu/hr 5 39E{3 4P.42 oo o.o

Gw stdoFstc.m- il.Ehl G.s % 7,M O al 6% 5 433.3 M 54333 956 mmBtu/hr 5 39E{3 AP.Q o5 L7

sdbDr Sr..h - N. 6 O[ g t&o N6 6 Oll- 1A 4% 14n7 M 14St 922 mmBtu/hr IE E{3 AP-A o2 o1

ftluD StdpFSt..m- il.bnl G.s M 7m,E il.tural Gai- 8L.6% 571 9 lW 571,9 hhBt(/hr 5.39E{3 AP-42 01 00

.dtoStdo4rStdn - Xo.5 Oll w 70E ilo 6 Oll- 1A 4% 12E 9 lG 121.9 241 mmBtu/hr L 47E43 4P.42 00 o0
c moEdEDAcualttstfls r0G

tr.IAE -1.4

A- Cu.r.nt ltutur. hckupl @nd.nr.i. n..m 5trlpts. r.rum.d q.r.don on M.y 3,2021.

8 - Addtun.l proc.r3 stc.m to rynt. con&m.t. nE.m dpFr ftom fosdl fu.l comburtlon Av.n3. fossll fu.l dlrtrlbutln In Combln.tbn loll.E Xo I .nd ilo 2 durl4 blllnc
C- VOC d.strudls >98% In v.pr ph.s,9 g In lquld ph.sc.

O - Hbto.k.lly hl3h f$l dl tsrc.nbae oltosll tu.| hc..lnrul (2014).

E - Adual itcam u3a3c Janurry I - Dacmhr 16, 2022

F - P.oJcdcd.E.m oe3c.l l93pm homv.ndord6En
G - >S oln.!h.nol cond.ni.d.nd burn.d In r.cq!ry tum.c.. < 1g otm.th.nol v.nt.d Into LVHC Svst.m

| - N.rur.l !.i lnhor rqul.d wh.n.ed.ry furmc. k bsr h.n 9t( lo.d on bl..k llqud



TE tMt$toNSqLCUUlpN

kffirffi
Op.d[llm.

--;-T--

gFftlql
Codtwdoh

-T-

ffi
Qdrth.

-T-
Moh €nltuF.d opMJ ru€mldil.

9t 4* t@-6 LVHCto C81l@2 r@G 8.@ O | 426 2 &{3 o17 o6a
10q 1@-6 4700 | 426 4M@ W ER9 247 10 61

EU Ad[EMSbE lt{

$_6 7.9 o SRLOnlln. 956 7,€9 6 SRtM.h.nol bRF2/3s lo.q 7,8 8 2,7@ 9% oq o.14

96 7,9 o SRLOnlln. 95% 7,4& 8 SRLLVHCbRt!"" 75q 5,611 a 2,N 049 9.* o05 o-15

$6 7,9 o sRto 95& 7,489 8 sRLwHC bCB1/CE2G 256 1,412 5 2.N 049 9% 055 o51

96 7,WO sRLffiln. 5-6 392 socbc8l/cB2 r@6 3q2 2-M oa1 9* o91 olE
.duo 5trlD*r Onlln. 8ff 7O8 1@6 7@E 50Gbc81/CB2 1@6 l@E 2,M oE1 9* 091 o32

58 - N.wsklDBr onllnc s% 7,WO No Fdl cond.net.toH.d Ple 1@q 7.90 roG 7,9 o 2,1@ 2 42E42 H2$IWAER9 272 lo 74

58- BrtueSklpp.rOnllm E6 7@E n5sFlDD.dtrom FoulCs&nrt 1@6 7O8 10,6 7@8 2,7@ ADF/d.y 2 72E42 H2$rM/WAER9 36 107

58. XoSdptsrOnlln. 2* 175 2 toul cond.^eb to H.rdPle 1@.q 752 168 175 2 77@ 7 1*42 H2$IMfrAER9 E19 o72

frC @l6lon Syncm 1@6 87@O 1@q 67@O LWC bRFJ 73q 55700 27@ ADP/d.v 1 75E@ 99% 020 055

fiCCdldon56.m 10.6 87@O 1@q 8 7@O LVHCb GUCB2 256 2.1$ O 27@ 8 75E{3 099 1@

EmffiDAflAtEmStOE 15.$

AE. UT LI

A- Curr6ntltdur. b.clup) 6nd.n3.t. *.rm *dpFrr.3um.d oF..!on d M.y3,2021

8 - AditioMl p.@s5.t..h io otsr.t. cond.Nat€ 3ke.h *dpFr irom lo$ll fu.l @mbuston Ave..!.l6rll tu.| 4.tlbutlon In bmblndlon 80ll.6 No 1 .nd No 2 dudn3 b.s.lln.
c - Sulturepturc In r.d.ry furn.o >99 * (*. noc H), tultur capt!..In LVHC aduftr S,3lltur dv.Rlon In cmUn.tlon bll.E g
D- Hlibdoilyhlth tu.| oil tsront.t.oftoiil fu.l h..t Input(2Or4l

E - Adual n..m urt.J.nu.ry I'O.embr 15,2022

F - ProJdd n..m u..t. d ES apn rm v.n&rd$ltn
G - ffi ofTE/H25 cdd.nrd Into fr.h.nol ad ry ofnS/H2S v.nt.d Into wHc sy*.h
H - R.d.ry Furn.e optu...9%ot3ullur.nd on€cS dr.m.lnln! uMptur.d sulfur

Foul M.6.nol6
UNffiI UilMI
tb/ oP tb/ADn

aHL O70 0 26

061 021

oo7 003
oo7 003

06 003
081 033TiS.rns

5 3265
HIS 3a @1

cx.s 4E 107

c2H.s 62 134

crH.s, g 199

TE

a2 3%

64%

52%

61r

LVHC6

UNffiI
Ib/ADP

o42

037

oq
oq
oq
049



H2S EMtSStflS qtCUUTtdS

tuffikM
Otsaad[ Itna c.ntffifh Otsril[Ih. kddoRe E[h.hFrd

5Wa
mc H2S Enbh.

x hn x h x lrr hlf, w I b/uov T D'N

9t 4% Eqo 1@g t 8.o LVHCto CO1/CE2 1@.% L 425 4 8Eq o.@ 010
1700 t7&o 16& aTmo 1 425 I 35t-@ H2SStM oat 1q

VHC Cdldb Sst.m I to-o IVHC ioCB1/CE2 | 425 o-G olt
tl tn

cw StilDDd Onlln. s.q 7ir.O SRtOnlln. 95 A4 7,89 8 SRt Md.nol b RF2/3"' IOG 7,S9I 2.m ADP/d.v o24 9.9% o@ olo
cw StrlDod Onllnc $.Gl 7.!g.o sRtOnlln. 95 0/6 74498 Snt tWC to RF!''" ,sv s,6r7 4 2m AOIP/d.v 037 99.9X oq o.12

cwStrlppd Onllh. 90q 7,M O sRtOnlln. 95G 1,489 I SRt IVHC to CSUCB2- 259 t,gz s 2,m AOD/d.y 037 9% o41 0.39

!wSirlpp.r Onlln. 90.fi 7,AU O SRt Off,ln! 5,6 39.2 SOG toCBVCB2 10.fr tq.2 2,M ADF/d.y o61 9% 059 014

rckuoSblpp.r Onlln. 8.U 7m.t 1@.6 70.t rcG to C81/CB2 10.fr 7@.E 2,M AOF/d.y 061 9% o69 024

58 - ilcw StiFrOnlln. 90 0t( |,8U.O No Foul Con&nr.i. b Hrd Plts 10fr 7,MO rofr 7,WO 2,m ADD/dry 9 27€{3 a2stM 1q 4,11

80,6 7ms H2S StrlpD.d Froh tdl Cond.net. 10G 708 lmff 708 2,7@ AOP/d.v 9 81t{3 H2SIM 110 o39

58 - XoSEbmrOnIn. 2.& 115 2 Foul Cond.n$t. to H.rd Plo. 1@.d Lt3 2 Hvdre.cn P.rorld. Addtun 1mfi L75,2 216 AOP/d.v 9.gt{3 H2SIM 107 oo
VHC Cd6l6 56m 10.6 3,1@.o 1@,G t,7m.o LVHC lo RF3 t'M 6,570.0 2,76 AOP/d.y 1 17E{1 Sbd t.sl 99.* ool ofl
VHCCdktld SFs 1@6 E,7@O lmg t,7mo LVHC to CB1/C82 23M 2,1$.0 2,7@ ADP/day 5 ETES 5bcl t6t o07 o.07

a moEftDAcultttstds 3,A

tr-BAE LN

A- Curcnl (fuiurc b.ctup) cond.nr.c nc.m st.lpp.r..ruild opc..don oh May 3,2021.

E - Addtun.l proess st..m to ry..t. @ndcnsate nrc.m 5tdptsr ftom brdltocl @mb$tlon. Av.nt. to$ll tucl dlndbdd in Combln.abn 8oll.rc f,o. 1 .nd No 2 duiln8 b.clln..
c- sultu.c.ptur. In rccd.ry tu.n.c. >99 9% (*. note H), rurur c.ptur. In tVHc scrubb.r 506, sulturconv.Bbn In cohbimtbn bl.6 9*
D - Hdo.ic.lt hth fEl oll Frc.nb!. offosiltu.l h..tlnput (2014)

E - Adual st am u5.!. J.nu.ry 1 - D.cmbr 16, 2022

F - Proj.d.d sh.m uelc.t lSgpm froh v.ndord6|!n
c - 40% otTRS/H2s cond.ni.d Into m.tbnol.nd ffi olnS/H25 v.ntd Into LVHC svst.m

H - R.cw.ry Furn... c.ptur.i99% ofsufur.nd conv.frs 9gofr.n.lnlry uneplGd 5ultut

nS.i 5

sultur

dlm.thyl slfld.
dlh.thyl dlrulRd.
nS.5nS

s 32.65
hf g.o1
cH.s {E.lo7

cra6s 52 134

czHc: g 199
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SUMMARY OF ASB EMISSIONS FACTORS

Scenario

ASB Emissions Factors (lb/ODTP)

HzS DMDS DMS MMC Methanol voc TRSB

laseline Actual Emissions 0.0151 0.0114 0.018s 3.28E{4 o.92 o.97 0.04s3

!ew Striooer Scenario 0.0103 0.0028 0.0136 1.88E{4 0.30 0.32 0.0269

lackup Stripper Scenario 0.0109 0.0033 0.0L47 1.30E{3 1.53 1.58 0.0302
tlo Strioper Scenario 0.0106 0.0504 0.0192 7.42E44 2.3L 2.44 0.0809

A - Includes VOC TRS compounds, methanol, acetaldehyde, methyl ethyl ketone, and propionaldehyde.

B - TRS as compounds



Stripper Inlet Foul Condensate - Table 2-17

15730.001.008)

(Weston report dated October 2,2021, Work Order No.

Concentration (ppm)
Methyl Dimethyl Dimethyl

Mercaptan Sulfide DisulfideDate Sample Time
6/24/2021 1.5:10

6/24/202t 15:10
6/241202t 17:00
5/24/202t 18:45
6/2s/202L 10:35

6/25/202I L2:05

6/2s/202L 13:45

Hydrogen

Sulfide
130

140

140

150

130

720
190

14 15

L4 15

Total TRS

t73
r87
189

203
165

151.5

257

13

L7

L7 18 14

19 18 15

T2 L2

10 L2

22 22 23

t\
9.6

Average of all data

Max of 6/24 or 6/25
L42.9

L46.7

Hydrogen Sulfide
Methyl Mercaptan
DimethylSulfide
Dimethyl Disulfide
Sulfur

Convert compound to equivalent S (ppm)
Hydrogen

Sulfide

138.0
92.3o'A

15.4 15.3 L4.8

15.0 L7.O 15.0

MW
34.08 g/mol
48.11 g/mol
62.73 glmol
94.20 g/mol
32.07 g/mol

Methyl Dimethyl Dimethyl

Mercaptan Sulfide Disulfide

189.4
794.7

H25

ch4s
C2H55

c2H6S2

S

L0.7

6.4%

8.8

5.2%

t0.2
6.to/o

(ppm) 7

S/gallon FC 1.40E-03

S/hr @850 gpm 71

S/ADTP (@2200 ODTP)" o.

Maximum feed to stripper (AHL)

" Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/0.9 ODTP = 2444.4 ADTPI

Emissions factor is representative of the lower end of the range of pulp production at the maximum steam stripper
design of 850 gpm. Calculations are scaled to 2700 ADTP to represent worst case emissions.

ption
Assume no losses in feed tank
Assume 98% of 5 across stri therefore 0.69 f S/ADTP in SOG



CONFIDENTIAL TAB M - New-lndy Catawba Monthly Production

uontn Kraft Mall

ADTP

uomolnallon
Boiler No. I
Natural Gas

nnFftr

90mDtnauon
Boiler No. 2
NatuE! Gac

mmElftr

Total
Natural Gas

qomDlnailon
Boiler No. 1

No.6 Fuel Oil

^all^nG

qomDlnao0n
Boiler No. 2

No.6 Fuel Oil
dall6nc

Total
No.6 Fuel O3l

Total
No.6 Fuel Oil

Mar-21 6'1.175 99 507 160.683 0 2,O57 2,O57 309
Aot-21 41 75 012 1 16.376 0 0 0 0
Mav-21 38.834 63 467 1o2.301 0 0 0 0

Jun-21 1.909 59.909 61 .818 0 I 100 1 .199 180

Ju -21 67 565 55.424 1 23_389 97 100 15

Auo-21 33 863 32.46',l 66.32s 0 0 0 0

SeD-21 40 779 41.41 82 590 86 0 86 aa

Oct-21 69.732 75 498 145.230 0 0 0 0

Nov-21 60 664 80.397 141 061 0 0 0 0
Dec-21 62.93 t 60.1 76 123 107 0 0 0 0

Jan-22 84 088 82251 166 339 69.200 66.720 135.920 20.388
Feb-22 57.764 75 924 133 688 27 042 370 27 41 41'12
MaG22 62.423 82.083 144.506 335 0 335 50
Apt-22 44 634 62 835 107 469 0 0 0 0

Mav-22 39.982 73.918 113.900 0 0 0 0

Jun-22 43 071 89 239 132 310 2238 0 2238 336
Jul22 64.532 86. 1 34 150.666 0 0 0 0

Auo-22 4A 067 73 591 121 658 0 0 0 0

Seo-22 60.782 65.899 't26.681 24 0 24 4
od-22 70 539 89 760 160 0 0 0 0
Nov-22 82.534 114't64 196 6 0 0 0 0

Dec-22 '101.466 95.023 196.490 170.076 0 't70.o76 25.511
Jan-23 95 982 92733 188.715 102 558 0 102 s58 15 384
Feb-23 78.431 96.813 175.244 21.626 21.679 3.252
Total 996 766 3 237.544 69 553

Annual Averaoe 498.383
97 9o/o 2 1o/o

1,370
1,436
1 ,5'15
1,429
1,s93
'1 ,439
1,339
1,524
1,306
1,249
1,409
1,348
1,418
1,335
1,255
773

1,287
1,722
1,501
1,533
1,338
1,O92
1,144
'1,403

B-17



WASTEWATER TREATMENT PLANT - SUPPORTING INFORMATION
PEROXIDE ADDITION
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5.3 Oxidation

Several oxidizing agents have been used for destruction ofodors resulting from H2S. The approach is

to oxidize the sulfide into nonvolatile forms such as elemental sulfur, thiosulfate, sulfite, and sulfate.
Chemical oxidation reactions are generally slower than biochemical oxidation reactions (ASCE
1989). In the presence of large organic loads, as with industrial wastewaters, the economics of
oxidizing agent use can be prohibitive due to competitive reactions with organic materials. Some of
the commonly used oxidizing agents are chlorine, chlorine dioxide, hypochlorite, oxygen, and
hydrogen peroxide. Industry experience with use of oxidizing agents is summarized herein.

5.3.1 HydrogenPeroxide

Hydrogen peroxide (HzOz) can be used to chemically oxidize HzS into either elemental sulfur or
sulfate (the former at pH <8 to 9; the latter at pH >8 to 9), as shown in Equations 5.6 and 5.7. In the
range of pH 7 to 9, both reactions may occur. Excess H2O2 can oxidize other wastewater components
or decompose to release oxygen and water.

H2O2+H2S)S+2H2O

4H2O2+ S2-) SOa2- + 4grg

(Eq. s.6)

(Eq. s.7)

H2O2 is a clear, colorless, nonflammable compound that is miscible with water in all proportions and
is normally sold as a solution expressed as a percentage of the solution's weight (e.9., a 35% solution
contains 35o/oH2O2 and 65Yo water by weight). Solutions of >8Yo are classified as oxidizers by the
U.S. Department of Transportation. H2O2 can be obtained in small drums or tanks equipped with
metering pumps and plumbed to the addition point. Storage containers must be properly vented
because contamination or excess heat can accelerate decomposition to oxygen and water. Special
safety handling is required, including eye protection and protective clothing.

Davies, Christy, and O'Connor (2000) reported on the effectiveness of using H2O2 to control odors
resulting from release of H2S at four locations around the WWTP at a pulp and paper mill in Canada.
The specific objectives were to reduce H2S concentration in an anaerobic spill basin effluent returned
to the effluent clarification and treatment system; treat anaerobic sludge from the spill basin;
minimize odors arising from sewering condensates; and treat all foul condensates from the mill during
a scheduled shutdown of the steam stripper.

H2O2 was found to be effective for odor reduction at all the locations. It was added to the anaerobic
spill basin effluent at a location that promoted good mixing prior to introduction into the clarifier. The
residence time associated with transfer of effluent from the spill basin to the clarifier was sufficient to
oxidize HzS and minimize odor. Sludge dewatering equipment consisted of a screen, an agitation
tank, a centrifuge, and a belt press. H2O2 was added to the agitation tank. In addition, an odor-
controlling spray (Ecosorb) was applied to the air around the screens to capture any residual odors.
H2O2 was also used to reduce odors during occasional sewering of condensates. Dosage levels were
selected based on laboratory studies that indicated that -200 mgH2O2lL of treated condensate was
suffrcient to remove odors. A solution containing 50yoH2O2 was also used to reduce odors during
steam stripper downtime events when foul condensates were piped directly into the aeration pond.

H2O2 and calcium peroxide (CaOz) have been used in the presence of peroxidase, an enzyme found in
horseradish, to remove odors in swine manure. Swine manure is known to contain large amounts of
VFAs, phenolic compounds, and indolic compounds that have been implicated in odor. Peroxidase, in
the presence ofperoxides, has been found to polymerize phenolic odorants, thereby reducing
associated odors (Govere et al. 2007\.

National Council for Air and Stream lmprovement



Technical Bulletin No. 949

H2O2 has also been used successfully as one element of a multi-pronged approach to control odor
attributed to VFA generation in anaerobic environments (Davis and Smith 2001). HzOz would be
particularly beneficial for use in mills with high levels of water reuse (e.g., some recycle mills).
Oxygen-limited environments in the process water transport system at those facilities can be ideal for
anaerobic bacterial growth. Traditional oxidizers such as sodium hypochlorite, chlorine, and chlorine
dioxide increase total chloride and conductivity in the reused effluent, which can disrupt process

performance and cause corrosion. The multi-pronged approach used at a l00Yo recycled corrugating
medium mill focused on good operating practices aimed at oxygenation, biocide application to
control the amount of aerobic bacteria, and H2O2 use to prevent anaerobic environments in the
secondary treatment system (Davis and Smith 2001).

NCASI assisted a bleached kraft mill that conducted a trial to investigate the effects of adding H2O2

to foul condensates. Foul condensates were piped directly to the first basin of a multi-stage ASB.
Samples were collected at two locations (ust prior to addition of peroxide and just following the
addition point) over a five-day period to assess impacts on sulfide concentrations. Samples were
analyzed using direct injection GC/PFPD (NCASI Method RSC-02.02; NCASI 2007). H2O2 was
added as a 50Yo solution at a rate of I .78 gallons per minute (GPM) to the foul condensate stream,
which had a flow rate of 3 MGD, resulting in a concentration of approximately 0.51 g HzOz/L of foul
condensate. The average reduction in sulfide concentration was over 79Yo, as illustrated in Figure 5.3.

15

120

Q too
U)

P580
.9

Eoo
c,
E
5+o()

:a

Day 1 Day 2

lUntreated

Day 3 Day 4 Day 5

EPeroxide Treated

Figure 5.3 Sulfide Concentrations after Peroxide Addition (0.51 g/L) to a Foul Condensate

[numbers above bars represent percent reductions in total sulfide observed each day]

Dosage and retention time trends were evaluated using a screening technique that involved collecting
25-mL samples in a 500-mL bottle that was closed and agitated for one minute. The cap was removed
and a Jerome air monitor was used to measure volatile HzS in the headspace. The effect of peroxide
dose and retention time are illustrated in Figure 5.4. Reductions of >9002 were observed after the first
minute, and at some dosage rates they increased modestly with additional retention time. Figure 5.5
illustrates trends for doses of 0.5 and 1.0 GPM of a 50%o H2O2 solution to the 3 MGD foul condensate
at the four sampling locations (drop legs I through 4). Although some variability was observed, a
significant reduction in sulfide was observed at the first drop leg under both addition rates
investigated and increased gradually as the foul condensate progressed through the drop legs.

National Council for Air and Stream lmprovement
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Retention Time (min)

--a-0 5 gpm --l-l 0 gpm --*-l 5 gpm --ia-2 0 gpm

Figure 5.4 Effect of Hydrogen Peroxide Dose (0.14, 0.29,0.43, and 0.56 g/L) nd
Retention Time on Sulfide Removal Efficiency [headspace measurements]

Drop Leg

+0 5 gpm +0 5 gpm ->+0.5 gpm -llF1.0gpm +1 0 gpm

Figure 5.5 Effect of Hydrogen Peroxide Dose (0.14, 0.29,0.43, and 0.56 g/L) nd
Sample Location on Sulfide Removal Efficiency [headspace measurements]

Another example of H2O2 use at a bleached kraft mill is illustrated in Figure 5.6. The mill conducted a
bench study prior to an odor reduction trial to determine the dose-response curve for peroxide
addition to foul condensates. Foul condensates were treated with the oxidant (SD%oHzOz; density
1.2 !mL) volumes shown in the figure (equivalent to 0.14, 0.29,0.43, and 0.56 gH2O2lL of foul
condensate) at 50oC for 30 minutes in sealed vials. Samples were removed and analyzed by direct
aqueous injection GC/sulfrr chemiluminescence detectors (SCD) for sulfide, MeSH, DMS, and
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DMDS. The data indicate that sulfide and MeSH were readily removed, but that DMS required
significantly higher doses to achieve equivalent levels of removal. DMDS was not removed and in
fact increased with peroxide dose, presumably due to oxidation of MeSH.

Figure 5.6 Hydrog"n r*o**--o;#l.-c.u-.lJr- *ent of Foul condensates

Following the bench studies, a mill trial was conducted over a five day period. H2O2 was added to the
foul condensate tank (pH 9.0 to 9.3) at arate of I gallon (100% HzOz) to every 500 gallons of
condensate, which is equivalent to 2.8 g H2O2/L of foul condensate. This addition point provided a

retention time of -30 minutes prior to the WWTP. The trial resulted in overall average reductions in
sulfide, MeSH, and DMS of 38.8, 64.6, and -3.9yo, respectively (Table 5.1). The level of DMDS
increased (probably due to oxidation of MeSH to DMDS) during the addition but reportedly did not
affect overall odor from the WWTP (NCASI files). The mill continues to feed H2O2 to the foul
condensate and has reported a reduction in odor at the WWTP.

Table 5.1 Percent Reduction in Hydrogen Sulfide, Methyl Mercaptan, and Dimethyl Sulfide
durins a Peroxide Addition Trial Conducted in a Foul Condensate

Dav of Studv HzS MeSH DMS

17

I
2
aJ

4
5

Average

26.1

68.3
38. I
36.4
25.3
38.8

6'7.3

7 4.7
5',7.0

60.0
63.8
64.6

-20.8
16.5

1.9

2.6
- 19.5

-3.86

National Council for Air and Stream lmprovement



WASTEWATER TREATMENT PLANT - SUPPORTING INFORMATION
BASELINE ACTUAL EMISSIONS
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May/July 2022 Baseline Emissions Calculations

H2S, TRS Compounds, and VOC

New-lndy Catawba - Catawba, sc

Method: GCISCD Reduced Sulfur Analysis (Averasel

Sample Date sample Location AtS H2S, ppb ALs DMDS, ppb ALs DMS, ppb ALS MMC, ppt

2OZtl2O22 Avg. ASB Influent (2O2Land2122l 2s2 86.78 199 2.60

slL7l2022

Foul Condensate (prior to HrOr) 705,667 6,633 t4,667 8,267

Predicted % Reduction from HrO,
0.99

MMC converted
into DMDS 0.90 0.99

Foul Condensate (after H202) 1.057 14,u7 L,467 82.67

7/1912022

Foul Condensate (prior to H2O2) 58,333 5,633 5,400 3,900

Predicted % Reduction from HrO2
0.99

MMC converted

into DMDS 0.90 0.99

Foul Condensate (after HrOr) s83 9,4L4 540 39.00

712012022

Foul Condensate (prior to HrOr) 75.200 6.932 7.740 7.393

Predicted % Reduction from HrO,
0.99

MMC converted
into DMDS 0.90 0.99

Foul Condensate (after HrOr) 762 14.099 7L4 73.93

7l2Ll2o22

Foul Condensate (prior to H2O2) 62,5@ 8,967 9,2@ 6,s33

Predicted % Reduction from HrO2
0.99

MMC converted
into DMDS 0.90 0.99

Foul Condensate (after HrOr) 625 15,300 920 6s.33

ALS H2S, ppm ALS DMDS, ppm ALS DMS, ppm
AtS MMC,

Dnm

Flow Weight Average
loading Calculation

Avg. Foul Condensate Concentration
(after peroxide) 0.76 l.5.5b 0.91 007

Ave. ASB Inlet Concentration o.25 0.09 o.20 2.50E-03

Avg. Hardpipe Flow, MGD 0.34

Avg. ASB lnlet Flow, MGD 25.J0

Total Flow 24.30

Flow Weight. Avg. Loading (ppm) 0.2593 0.2712 0.2088 0.003s

Results and Emissions

Factors Catculation

H2SSIM/WATER9 Results HzS,9ls DMDS, &/s DMS, g/s MMc, s/s

ASB Zone 1

Multiple
H2SSIM runs.

0.10 0.15 2.74E-03

ASB Zone 2 1.43E-03 3.05E-03 4.63E-05

ASB Zone 3 2.57E-O5 1.01E-04 1.438-06

Total ASB 0.10 0.16 2.78E-03

Easeline Emissions Factor
22(X) ODTP/day

HzS, rblODrP DMDS, lblODTP DMS, rb/ODrP
MMC,

rb/oDrP

Baseline Emissions Factor 1.51E42 1.14E-O2 1.8sE-02 3.28E-04
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Type of unit is
1 Total- water added at the unit (I/s)
2 Area of openings at unit (cm2)
? Radi rrq af drnn ni na t/nm\

\ vrr! /

4 l-)rnn lannfh fa nnndrri1- /nm\u \ vlrl/

5 Humidity of inlet air (%)

6 Temperature of air (C)
7 Drain air velocity (ftlmin)
8 manhol-e air velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 lt'lind speed (cmls at 10 m)

11 di-stance to next unit (cm)
12 slope of underffow conduit
l-3 frittion factor liquid
14 frictlon factor gas
15 radius of underffow condui-t
16 Underflow T (C)
17 osciflation cycle time (min)
1B design col-l-ection velocities
19 desiqn branch line fraction

(cm)

(ftls)
fulI

Type of unit is aerated biotreatment
1 Desr:ri nf i on of unit
2 Wastewater temperature (C)
? lannfh ^f r6rrfinn rrnii- /m\

\]rL/

4 width of aeration unit (m)
5 denth of eore1. i an rrni i lml\rrr/

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unj-t
B Power of agitation (each aerator,HP)
9 lmpeller diameter (cm)
10 Impeller rotation (RPM)
1 1 Aoi f:l-nr machan i cal offi a i annrr

12 aerator effectiveness, alpha
1? if l-hara i< nlrrn flnr^r anfar 1

LLv||,

14 Overall- biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (S/I)
71 If covered, then enter l-

18 speci-al input
19 pH (enter O for no pH adjustment)

Properties of DIMETHYL DISULFIDE at 34.1
B-28

50 0

50
5

61
40
25
B4

728
66
44'7

s00
. 015
. 016
.006
I2
25
5

2
A

0

200
0

0

0

0

ASB Zone 1

34.08
295
295
r.4
135
31
15
49.53
7200
0.83
0. 83
0

19
0
n?
0

0
'7 .04

J

Type of unit is
B HL partition flag=l, adjust for sorption
9 unit recycle convergence number
10 oj-l molecular weight
11 oil density (g/cc\
12 NaUT 1:municipal 2:industri-al 3:turb.
13 NaUT 1:mass tr. 2:equil
T 4 narf s l'ri omass ncr l OOO nar1- s CQp

tsg! uv v\

15 oif water partition method O=owpc
16 use UNIFAC aqueous data base =1
17 specify mass transfer for unit, =1
18 Use biomass for unit option, :1
19 biogrowth Monod haff concentration ppm

DETAILED CALCULATIONS at UnJ.t 11 ASB Zone 1
Trunc. ^araf ed hi otfeatment

Project C:\BoxDrj-ve\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\parker
Poe Privileged and Confidentlal\New Stripper
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB v5 3 / 14 / 2023 2 : I'1 : 21 PM

COMPOUND: DIMETHYL DISULFIDE
19: 17 :08

11
=:
-tl
-1 -
-..-

deg.C (93.3 deg.F)



2
a

:, 
"a

:r:

hl: 0.001714 atm-m3,/mo1
95.2 y/x

vp:45.945 mmHg (0.88868 psia)

0.068011 g/L gas per g/L liquid
Temperature adjustment factor = 1.046 ^ (T-25), deg. C

k1: O. L/g-]nr dl= 1.041e-05 cm2/s dv:0.088022 cm2/s
Compound flow rate from inl-et water is 0.26779 q/s.
Compound flow rate from inlet vent is 0. g/s.
Compound flow rate from inlet duct is 0. q/s.
Submerged aeration rate from j-nfet vent is O. m3/s.
Total submerged aeration is O. m3/s.
The residence ti-me in the unit is 3L192 hr.
_Biomass production

The biomass production rate is O.mglhr. (0. mgll,)
The fraction dissolved solids converted is 0.
The estimated biomass exit concentration is 0. mq/L.

Qulescent wind shear surface Springer
The fetch to depth ratio is 23'7.'766.
kl is estimated as 5.971e-06 m/s.
kg is estimated as 0.005598 m/s. Model
kg is estimated as 0.005598 m/s. Model
The Schmidt number is 1.10472.
The friction velocitv is 37.398 m/s
kcr is esfimatecl as 0.072921 m/s. ModeI: 3

Aqitated surface
The rotatlon speed is 125.654 radians per second.
The rotation factor NRW 1s 2.052e+06.
The nnwcr nrrmhcr NPR j_S 7.881e-04.
The rotation factor NFR is 191.021.
kg (agitated) is estimated as 0.11564 m,/s.
kl- (agitated) is estimated as 0.017486 m/s.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 2.753e-04 m/s.
The effective stripping time (surface + diffused air) is 84.752 minutes. (7.47254
hrs.)
The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is O.
The mean residence tj-me is 190'7.493 min. (31 .'792 h.x.)
The rat j-o of the pump mixing to the residence t j-me is 0.

KG aerated (m/s) 0.11781
KL aerated (m/s) 0.017486
KL OVERALL AERATED (m/s) 0.005609
KG quiescent (m/s) 0.005703
KL quiescent (m/s) 5.971e-06
KL OVERALL QUIESCENT (m/s) 5.883e-06
KL OVERALL (m/s\ 2.753e-04
air stripping time constant (min) 84.152
FRACTION SURFACE VOLATILIZED 0.36432
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.36432
FRACTION BIOLOGICALLY REMOVED 0.6T949
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (g/s) 0.095374

(Mglyear) 3.00112
EMISSION FACTOR (g/em2-s ) 1.096e-10
UNIT EXIT CONCENTRATION (ppmw) 0.003981

DETAILED CALCULATIONS at Unit 12 def.svstem exit st
Type: system exj-t stream

Proj ect C : \BoxDrive\Box\all4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/L4/2023 2:I'7:27 PM 19:17:08

COMPOUND: DIMETHYL DISULFIDE

Tvne nf rrni1- iq s\/sfcm cxii- sfrc:rJ1
I Dascrintinn nf unit

TOTAL AIR EMISSIoNS (q/s)

-l-i

-l !l

1.rn
-1 (-r 

j

I ll
i a,r
I -r i
ltrl
i r,1 ::
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( Mg,/ year ) 0 .
BMISSION FACTOR (g/cm2-s ) 1.096e-10
UNIT EXIT CONCENTRATION (ppmw) 6.079e-06

DETAILED CALCULATIONS at Unit 13 default open hub d
Trrnc. ancn hrrl'r drain

Project C:\BoxDrive\Box\ALL  Cl-ient Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidentiaf\New Stripper
Permi-tting\Emi s sions \WWTP\BAE\TRS\WATER9\ASB V 5 3 / 7 4 / 2023 2 : 11 z 2I PM

COMPOUND: DIMETHYL DISULFIDE

'l"rrna nf rrn i I i < A^6n hrrh dr: i n

1 Description of unit 13
2 Underflow T (C)

3 Total water added at the unit (l/s)
4 Area of openinqs at unit (cm2)
5 Radius of drop pipe (cm)
6 F)rnn Ionn1-h 1-n nnnrlrrit /nm\e \ v.!!/

7 Open surface:1
8 Subsurface entrance:1
9 subsurface exit :1
10 radius of underflow conduit (cm)
11 distance to next unit (cm)
12 slone of rrnderffow conduit
16 velocity air at drain opening (ftlmin)
l? mrrnicinal wasfg in conduit :1
18 Assume equilibrium in uni1, =l
19 pH (enter 0 for no pH adjustment)

Type of unit is aerated biotreatment
1 Description of unit

dcfarrl f oncn hrrh d
43.89
0

50
5

6I
1

0

0

72
s00
0.015
84
0

0

8.9

19:17: O8

r I'

i ii i,l

ral
1 n.l
I61
Lt I
'',j :.

tC':

Equilibrium partitioning in drain drop hub is assumed.
Total drain flow is 1064.53 I/s.
Weight fraction down 1s 2.'712E-01
Gas concentration in 0 mol fraction.
Gas ffow 1064.53 L/s
Weight fractj-on out at base of drop is
fraction transferred in the drain drop
fraction loss j-n wastel drop to hub
fraction loss 1n waste2 drop to hub
fraction loss 1n waste3 drop to hub
fracti-on loss 1n col-lection hub droD
fraction loss in unit
fraction loss in line run
component upstream of unit, g/s
mnl fran1- haadqnano rrnqfro:m /rr\

hoedcnrna :l- nnndrri f r'li qnh:rna
u v!ev]]s!Yv, f

hoarl<n:no anrl nf nnnrlrri I i/rr\rrsqqoPqee evrrqqf u \ )' /

mol fr:cj- hcadcnSqg vent baSe
headspace flow out vent (ccls)
headspace fl-ow down fine (ccls)
KG surface (m/s)
KL surface (m/s)
flow of waste down hub (l-ls)
component fl-ow in waste into unit (S/s)
fnf:l 

^^mn^n6nl- 
int-n rrniI- n/<

Yt "
TOTAL AIR EMISSIONS (q/s)

( Mglyear )

EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unlt 17 ASB Zone 3

Tvpe: aerated biotreatment
Project C:\BoxDrj-ve\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidentiaf\New Stripper
Permitting\Emissions \WWTP\BAE\TRS\WATER9\ASB v5 3 / 1, 4 / 2023 2 z 1'7 : 2I PM

COMPOUND: DIMETHYL DISULFIDE

2 . 459166663438528-01
from hub is .093228

0.
0.
0.
0.093228
0.
0.
0.
0.
0.
3.134e-19
6.978e-06
-1.065e+06
1.065e+06
1860 .422
5 . 37e-O 9

0.
0.288'7
0 .267'7 9

0.026915
0.84879
1.096e-10
0.24592

:
l
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J

Ir

11

30.01
316
188
0.91
135
t)
'75

49.53
7200
0.83
0.83
0

19
0
n?
0

0

1 .42

2 Wastewater temperature (C)
? 'l anat- h ^f eoral- i on rrni I lm\J rvrlY \rrr/

4 width of aeration unit (m)

5 depth of aeration unit (m)

6 erla of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
1O Impeller rotatj-on (RPM)
T T Adi l-^l-^r mochani ca l offi ci onnrr

12 aerator effectiveness, alpha
1? if fhara i< nlrra flnr^r onfar 1LLv||,

14 Overall bj-orate (mg/S bio-hr)
15 Aerat j-on a j-r f 1ow (m3/s )

16 active biomass, aeration (g/I)
I1 If covered, then enter 1

18 special input
19 pH (enter 0 for no pH adjustment)

Properties of DIMETHYL DISULFIDE at 30. deg.C (86. deg.F)
hI= 0.00141 atm-m3/mof vp= 37.814 mmHq (0.7314 psia)

t6.352 V/x
0.056126 q/L qas per g/L liqul-d

Temperature adjustment factor = 1.046 ^ (T-25), deg. C

k1= 0. L/g-hr d1: 1.027e-05 cm2/s dv: 0.085991 cm2/s
Compound flow rate from inl-et water is 1.411-e-04 q/s.
Compound flow rate from inlet vent is 0. g/s.
Compound fl-ow rate from i-nlet duct is 0. g/s.
Submerged aeration rate from infet vent is 0. m3,/s.
Totaf submerged aeration i-s O. m3/s.
The resldence time in the unit is 16.785 hr.

Biomass producti-on
The biomass production rate is O.mg/hr. (0. mqll,)
The fraction dissofved sofids converted is 0.
The estimated biomass exit concentration is O. mq/L.

_Ouiescent wind shear surface_Springer_
The f e tr:h to denf h ratio is 329 .6'7 5 .
k] is esti-mated as 5.918e-06 m,/s.
kq is estimated as 0.005575 m/s. Model: 2

ft is estimated as O.005575 m,/s. Model: 2
The Schmidt number is 1.14436.
The friction velocj-ty is 37.398 m/s
kg is estimated as 0 . 012'7 42 m/ s . Model: 3

Agitated surface
Thc rotetion snee6l is 125.654 radj:ns ncr scr-ond.
The rotation factor NRW i-s 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '79'7.02'7.
kg (agitated)is estimated as 0.1143 m/s.
k1 (agitated) is estimated as 0 .01-51'72 m/ s .

The specified and growth biomass is 0.3 g/t.
The effective KL (surface + diffused air) is 5.9'72e-05 m/s.
The ef fectj-ve stripping tj-me (surface + dif fused alr) j-s 253.944 minutes. (4.2324
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1007.112 min. (16.785 hr.)
The ratlo of the pump mj-xing to the residence time is O.

KG aerated (m/s) 0.17644
KL aerated (m/s ) 0 .075'7'1 2

KL OVERALL AERATED (m/s) 0.004711
KG quiescent (m/s) 0.005679
KL quiescent (m/s) 5.918e-06
KL OVERALL QUIESCENT (m/s) 5.813e-06
KL OVERALL (m/s) 5.912e-05
air stripping time constant (min) 253.944
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FRACT]ON SURFACE VOLATILIZED 0.18189
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.18189
FRACTION BIOLOGICALLY REMOVED 0.11225
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (S/s\ 2.561e-05

(Ntq/year ) 8.094e-04
EMISSION FACTOR (g/cm2-s ) 3.631e-14
UNIT EXIT CONCENTRATION (ppmw) 6.079e-06

DETAILED CALCULATIONS at Unit 18 ASB Zone 2

Trzne: aeretecl hi otreatment
Proj ect C : \BoxDrive\Box\ALL4 Client FiIes\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confj-dential\New Stripper
Permitting\Emlssj-ons\WWTP\BAE\TRS\WATER9\ASB v5 3/14/2023 2:L'l :2I PM 19: 17 : 08

COMPOUND: DIMETHYL D]SULFIDE

|'"'
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Type of unj-t is aerated bj-otreatment
1 Descriptj-on of unit
2 Wastewater temperature (C)
? I onnf h ^f roraf i an rrn i | 1m\v rvrlY \IrL/

4 width of aeration unit (m)
( zlanf].r ^€ -^F-+ i nn rrni | 1m\J UEPLIr Vr OgrOLrv

6 Area of agitation (each aeratorrm2)
7 Total number of agitators in the unj-t
B Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
10 lmpeller rotation (RPM)
T T Adi 1-ef^r manh:n i n: l affi ni annrr

12 aerator effectiveness, alpha
-l? if l-Lrora ic nlrrn fInr^r anfar'1

14 Overafl biorate (mg/g bio-hr)
l-5 Aeration air flow (m3/s)
16 active biomass, aeration (q/I)
71 If covered, then enter 1

18 special input
19 pH (enter O for no pH adjustment)

18 ASB Zone 2

32.08
368
184
0 .9'7
.LJf,

15
15
49.53
1200
0.83
0.83
0
19
0
n?
0

0
1.24

') )

- 
.:,

Properties of DIMETHYL DISULFIDE at 32.1 deg.C (89.7 deg.F)
h1= 0.001558 atm-m3/mol vp= 41.785 mmHg (0.80821 psia)

86.519 y/x
0.062258 g/L gas per q/L liquid

Temperature adjustment factor = 1.046 ^ (T-25), deg. C

k1: 0. L/q-h.r dl: 1.034e-05 cmz/s dv: O .08'7022 cm2/s
Compound flow rate from inlet water is 0.004238 g/s.
Compound flow rate from inlet vent is 0. q/s.
Compound flow rate from lnlet duct is 0. q/s.
Submerged aeratj-on rate from inlet vent j-s 0. m3/s.
Total submerged aeration is 0. m3/s.
The residence ti-me in the uni-t is 17.139 hr.

Riomess nroclrtction
The biomass product j-on rate is 0.mg,/hr. (0. mgll)
The fraction dissolved solids converted is 0.
The estimated blomass exlt concentration is 0. mol],.

Quiescent wind shear surface Springer
The fetch to denth rati_o is 302.703.
kl is estimated as 5.945e-06 m/s.
kg is estimated as 0.005633 m/s. Model: 2

kg is estimated as 0.005633 m/s. Model: 2

The Schmidt number is 1.'723'7 l.
The frlction velocltv is 37.398 m/s
kg i-s estimated as 0.012836 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is 19'7,02'7.
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_3i9
320
32r
322
323

1)A

325
326
321
323
329
330
331
332
333
? ?,4

335
336
331
338
339
340
311
342
343
344
345

kg (agitated)is estimated as 0.11498 m/s.
kl (agitated)is estimated as 0.QI5522 m/s.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 1.598e-04 m/s.
The effective stripping time (surface + diffused air) is 101.198 minutes.
(1.68553 hrs.)
The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mlxing to the striping (surface + diffused air) is 0.
The mean residence time is L02B.32 min. (L'1 .139 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (n/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (rnls )

KL quiescent (m/s)
KL OVERALL QUIESCENT (n/s)
KL OVERALL (In/S)
air strj-pping time constant (nin)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (g/s)

(Mglyear )

EMISSION FACTOR (q/cm2-s)
UNIT EXIT CONCENTRATION (ppnw)

0.tt7L4
0.015522
0.005152
0.005738
5.945e-06
5.85e-06
1 .598e-04
101.198
0 .33837
0.
0.33837
0.62833
0.
0.001434
0.045218
2.718e-12
1.326e-04
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Type of unit j-s
1 Total water added at the unit (1/s)
2 Araa nf nnoninnq :f rrnif lan?\

? P:rli rr< nf drnn ni no /nm\

4 Dran lonafh fa cnndrrii /nm\

5 Humidity of inlet air (%)

6 Temperature of air (C)
7 Drain air velocity (ftlmin)
8 manhole air velocity (ftlmin)
9 Conduit air vel-ocity (ftlmin)
10 Wind speed (cm,/s at 10 m)

11 distance to next unit (cm)
12 slope of underflow conduit
13 friction factor liquid
14 friction factor gas
15 radius of underflow conduit
16 Underffow T (C)
17 nsci'lla'|-inn crrclo J-ima lmin\

18 deslgn collection velocities
19 design branch line fraction

Trrna nf rrni]- i<

R LIT. nar'l-iIian fIan:1 arlirr<l- fnr qnrnfinnt usJ

9 unit recycl-e convergence nurnber
10 oi1 molecular wej-ght
11 oif density (g/ccl
12 NaUT 1:municlpal 2=industrial 3:turb.
13 NaUT 1:mass tr. 2:equil
14 parts biomass per 1000 parts COD

15 oil water partition method O=owpc
16 use UNIFAC aqueous data base =1
17 speclfy mass transfer for unit, =1
18 Use biomass for unit option, =1
19 biogrowth Monod half concentration ppm

DETAILED CALCULATIONS at Unit 11 ASB Zone 1

Trrne: ^eref c.l hi otf eatment
Project C:\BoxDrj-ve\Box\ALL4 C1j-ent Fj-1es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidentiaf\New Stripper
Permirring\Emissions\wwTP\BAE\TRS\WATERg\ASB V5 3/74/2023 2:7'7:2I pM 19:18:13

COMPOUND: DIMETHYL SULFTDE (DMS)

(cm)

/fflq\

full

0

50
5

6T
40
25
84
128
66
44'7

500
. 015
.016
.006
t2
25
5
2

A

0

200
0

0

0

0

50

J L'

-"r
2

L1

Tr;nc of rrniI is aerated biotreatment
T Desr:r'i nf ion of unit
2 Wastewater temperature (C)
? I onal- h ^f ^ora'|- i on rrni | /m\

\frr/

4 width of aeration unit (m)
5 rlont-lr ^€ i6rrt- i an rrni | /m\

6 Area of agitation (each aerator,m2)
7 Tota1 number of agitators in the unit
R Pnwer nf aaif:finn /eech :arafnr LIP\

\ vsvrf s!! q Lv! t 11! /

9 Impeller diameter (cm)
'IO Tnnallor ral-:r.j611 (RPM)
1 1 Ani i-afnr manh:ni nrl affi ni annrr

12 aerator effectiveness, alpha
1? if i-l'rora ic nlrrn flnur ani-ar 1

14 Overaff biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (g/L)
71 If covered, then enter 1

1B speclal input
19 nH (cnfer O for no nH adirrq1.monf\\vrrLv!lrvtsrrggjgU

(DMS) at 34.1
B-34

ASB Zone 1

34.08
295
295
1A

135
J1
'75

49.53
1200
0.83
0.83
0

I9
0

0.3
0

0

1 .04

deg.C (93.3 deg.F)Properties of DIMETHYL SULFIDE
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al
-:a

aa

I

h]= 0.002924 atm-m3/mol vp= 704.653 mmHg (I3.629 psia)
L62.4 bJ V/X
0.11606 S/r q^" per q/L J-iqui-d

Temperature adjustment factor : 1.046 ^(T-25), deg. C

k1: 0. L/q-lnr dI= 1.504e-05 cm2/s dv: 0.I4'765 cm2/s
Compound flow rate from inlet water is 0.1,9189 g/s.
Compound flow rate from inlet vent is 0. q/s.
Compound fl-ow rate from inlet duct is 0. g/s.
Submerged aerati-on rate from inlet vent 1s 0. m3,/s.
Total submerged aeration is 0. m3/s.
The residence time in the unit is 3I .'l 92 hr.

Biomass productlon
The biomass production rate is 0.mglhr. (0. mqll)
The fraction dissofved sofids converted is 0.
The estimated biomass exit concentration is O. mq/1,.

Quiescent wind shear surface_Springer_
The fetch to depth ratlo is 23'7.'766.
kl- is estimated as 7.634e-06 m/s.
kg j-s estimated as 0.007917 m/s. Model: 2

kg is estimated as 0.007917 m/s. Model: 2

The Schmidt number is 1.01591.
The friction vel-ocity is 37.398 m,/s
kg is estimated as 0.017873 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is 191.021.
kg (agitated)is estimated as 0.14978 m/s.
kl (agltated)is estj-mated as 0.027024 m/s.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 4.11e-04 m/s.
The effecti-ve stripping time (surface + diffused air) is 48.915 minutes. (0.81526
hrs.)
The pump mixing time is 5 x the pumping recircul-aion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 7901 .493 min. (31 .'792 hrr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s )

ai r cfrinninn fima nanqfanf /nin\

FRACTION SURFACE VOLATIL]ZED
FRACTION SUBMERGED VOLATILIZED O.

)!)

'l':r

iii,
lL.t1
1,) 

-

ii' l
i,, I

lt.
tr_

t -a'

0.15258
0.021024
0.009769
0.008066
1.634e-06
'7 .5'7 4e-06
4.'7'7e-04
48.915
0.80226

TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED
FRACTION ABSORBED
rOTAL AIR EMISSIONS (q/s)

(Mgl year )

EMISSION FACTOR (q/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

Trrnp nf rrn i f i q qvstem exi I sf ream
'I l-tpscri nt i nn nf unit

TOTAL AIR EMISSIoNS (q/s)

0.80226
0.r1171
0.
0.15394
4.8541r
1 . 7 69e-10
0.003708

12 rlef . srrqtcm exit st

0.

DETAILED CALCULATIONS at Unit 12 def.svstem exi-t st
Type: system exj-t stream

Proj ect C : \BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Pri rzi I caed and COnfidential\\Tau, Qfri nnar
Permirrinq\Emissions\wwTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2-.11:.2I pM 19:18:13

COMPOUND: DIMETHYL SULFIDE (DMS)

B-35



(lrlq/year) 0.
EMISSION FACTOR (q/cm2-s) 1.769e-10
UNIT EXIT CONCENTRATION (ppmw) 1.362e-05

DETAILED CALCULATIONS at Unit 13 default open hub d
Tvne: nncn hrrl'r drain

Proj ect C : \BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidentiaf\New Stripper
permitt ing\Emissions \wwrp\BAE\TRS \WATER9\ASB v5 3 / 1 4 / 2023 2 t r'7 :, 2r pM

COMPOUND: DIMETHYL SULFIDE (DMS)

Trrna nf rrnif ia ^n6n hrrh drain

1 Descri-ption of unit
2 Underflow T (C)
3 Total- water added at the unit (I/s)
1 Ara: nf nnanina< a]- rrnif lam2\

5 Radius of drop pipe (cm)
6 ftrnn I ana1- h J-a nnnrlrri I i/nm\L \vrlr/

7 Open surface=1
8 Subsurface entrance:1
9 subsurface exit :1
10 radius of underflow conduit (cm)
l-1 distance to next unit (cm)
12 slope of underflow condult
16 velocity air at drain opening (ftlmin)
17 munici-pal waste in conduit :1
18 Assume equilibrium in unit, =1
19 pH (enter 0 for no pH adjustment)

Equilibrium partitioning in drain drop hub
Total drain flow is 1064.53 1/s.
Weight fraction down 1s 2.088E-07
Gas concentratlon in 0 mol fraction.
Gas f l-ow 1064.53 L/s

13 default open hub d
43.89
0

50
5

67
1

0

0

72
500
0.015
84
0

0

8.9

19:18:13

,i !,

:1 j.

i-s assumed.

Weight fraction out at base of drop is
fraction transferred in the drain drop
fraction foss in wastel drop to hub
fraction l-oss in waste2 drop to hub
fraction l-oss in waste3 drop to hub
fraction foss in collectlon hub drop
fraction foss in unit
fracti-on loss in line run
component upstream of unit, g/s
mal fraa|. ho:ricnano rlnafr6.m i/rr\

headspace at conduit discharge, y
ha:d<n:no anrl nf nnnrlrri f /rr\

mol fract, headspace vent base
headspace flow out vent (cc/sl
headspace flow down line (ee/s)
KG surface (m/s)
KL surface (m/s)
flow of waste down hub (I/s)
component flow in waste into unit (S/s\
l-nf :l .^mnnnan1- in1- n rrni I n/<+^rgv qrrf u t Yt r

TOTAL AIR EMISSIONS (q/sl
( Mgl year )

EMISSION FACTOR (g/cm2-s\
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB Zone 3

Tvpe: aerated biotreatment
Project C:\BoxDrive\Box\ALL4 Client Fil-es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Prirzi leaad and ConfidgnliSf \Ncw S'i- rinnar
Permirt ing\Emissions \WWTP\BAE\TRS\WATER9 \ASB V5 3 / 7 4 / 2023 2 : !'7 : 2t pM

COMPOUND: DIMETHYL SULFIDE (DMS)

Type of unit j-s aerated biotreatment
1 Descriotion of unit

1 . 8 02 53 6715'7 46238-01
from hub is ,136'776

0.
0.
0.
0.13612
0.
0.
0.
0.
0.
4.509e-19
1.195e-05
-1.065e+06
1.065e+06
2626.941
8 .245e-09
0.
0.22221
0.19189
0.030388
0.95833
1 .769e-10
0.18025

B-36

77 ASB Zone 3

19:18:13
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I-ta
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I ll
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1l

30.01
316
188
0.91
135
o

15
/ o tr,?

7200
0. 83
0.83
0

19
0

0.3
0

0

1 .42

2 Wastewater temperature (C)
3 lenqth of aeration unit (m)

a wiain of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aeratorrm2)
7 Total number of agltators in the unit
B Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
10 Impeller rotation (RPM)
11 Aail-atnr manhenin:I offiniannrr

12 aerator effectiveness, al-pha
13 if there is plug fIow, enter 1

14 OveraII biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (q/I)
I'7 If covered, then enter 1
1Q cnanir'l innrrl-

19 pH (enter 0 for no pH adjustment)

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s )

air <frinnina f imo ^^nefanf fmin\

Properties of DIMETHYL SULFIDE (DMS) at 30. deg.C (86. deq.F)
h]= 0.002519 atm-m3/mof vp= 606.985 mmHg (I7.'74 psia)

1.39.945 y/x
0.10132 g/L gas per q/L liquid

Temperature adjustment factor = 1.046 ^ (T-25), deg. C

k1: 0. L/g-hr df= 1.485e-05 cm2/s dv:0.74425 cm2/s
Compound fl-ow rate from lnlet water is 1.708e-04 g,/s.
Compound flow rate from inlet vent is 0. g/s.
Compound flow rate from inlet duct is 0. g/s.
Submerged aeration rate from inl-et vent is O. m3/s.
Total- submerged aeration is 0. m3/s.
The residence time in the unit is 16.785 hr.

Biomass production
The biomass production rate is 0.mglhr. (0. mgll,)
The fraction dissolved sofids converted is 0.
The estimated biomass exlt concentration is 0. mq,/L.

Quiescent wind shear surface Springer
The fetch to depth ratio is 329.675.
kl is estimated as 7.566e-06 m/s.
kg is estimated as 0.007884 m/s. Model: 2

kg is estimated as 0.007884 m/s. Model-: 2

The Schmldt number is 1.03989.
The frlction velocity is 37.398 m/s
kg is estimated as 0.017611 m/s. Model-: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '79'7.02'7.

kg (agltated) 1s estimated as 0.14804 m/s.
kI (agitated) is estj-mated as 0.018962 m/s.

The specified and growth biomass is 0.3 S/L.
The effective KL (surface + diffused air) is 1.053e-04 m/s.
The effective stripping tlme (surface + diffused air) is 144.073 minutes.
12.40122 hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1007.11-2 min. (16.785 hr.)
The ratj-o of the pump mixing to the residence time is 0.

0.15081
0.018962
0.00854
0.008032
7.566e-05
1.491e-06
1.053e-04
r44.013
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FRACTION SURFACE VOLATILIZED 0.59355
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.59355
FRACTION BIOLOGICALLY REMOVED 0.32154
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (g/ sl 1 . 014e-04

(Mglyear) 0.003197
EMISSION FACTOR (g/cm2-s ) 1.434e-13
UNIT EXIT CONCENTRATION (ppmw) 1.362e-05

DETAILED CALCULATIONS at Unit 18 ASB Zone 2

Type: aerated biotreatment
Proj ect C : \BoxDrive\Box\ALL  Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confidentiaf\New Stripper
Permitting\Emi s s j-ons \WWTP\BAE\TRS\WATER9\ASB v5 3 / 7 4 / 2023 2 : 71 : 21, PM

COMPOUND: DIMETHYL SULFIDE (DMS)
TY: IU: IJ

):a
'):-

:r:
.)-:-
,r.l j

,'. ]

Type of unit is aerated biotreatment
T ftesr-ri nt i on of unit
2 Wastewater temperature (C)
? lannl-h ^f ^ar^l- inn rrnif /m\v fvllY \arl/

4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators j-n the unit
8 Power of agitation (each aerator,HP)
Q Tmno l I ar rli amal-ar /nm\

\ vrrr /

10 ImpelIer rotation (RPM)
1 1 Aai f;l-nr machani n:l affi ai annrr

12 aerator effectiveness, alpha
1? if l-lrara ic nlrra flar^r anl-ar 1

LLv||,

14 Overall biorate (mS/S bio-hr)
15 Aeration aj-r f l-ow (m3/s )

16 active biomass, aeration (g/I)
I'7 If covered, then enter 1

18 special input
19 nH f cntcr O for no nH ad'irrqJ-menf I

18 ASB Zone 2

32 .08
368
184
0 .9'7
135
15
15
4 9. 53
]-200
0.83
0.83
0

19
0
0.3
0

0
'7 .24

(DMS) aL 32.1 deg.C (89.7 deg.F)
vp= 655.201 mmHg (I2.6'73 psia)

l:.1
l;_i

-!:,':::' 
'-

:?:

))-
-, .)''
1 '. 1a>a

:rl
?..] :

/ :,4

Z r'S

- ))

Properties of DIMETHYL SULFIDE
ir:-: O .OO2'tIg atm-m3/mof

laI.ubz v/ x
0.10863 g/L gas per q/L liquid

Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1: 0. L/q-lnr dl: 1.495e-05 em2/s dv: 0.1459'7 cm2/s
Compound flow rate from inlet water is 0.003948 g/s.
Compound flow rate from inlet vent is 0. g/s.
Compound flow rate from inlet duct is 0. g/s.
Submerged aeratj-on rate from inlet vent is 0. m3/s.
Totaf submerged aeration is 0. m3/s.
The residence time in the unit is 17.139 hr.

Biomass production
The biomass production rate is 0.mglhr. (0. mgll)
The fraction dissolved solids converted is 0.
The estimated biomass exit concentration is 0. mq/L.

Qui-escent wind shear surface Springer
The fetch to depth ratio is 302.703.
kl i-s estlmated as 7.6e-06 m/s.
kg is estimated as 0.007966 m/s. Model
kg i-s estimated as 0.007966 m/s. Mode1
The Schmidt number is 1.02158.
The friction velocitv is 37.398 m/s
kg is estimated as 0. 0I'7'7 44 m/ s . Model: 3

Agitated surface
The rotation speed is 125.654 radians per second
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '79'7.02'7.

2

2

B-38



319
32 r1

32!
322

kg (agitated)is estimated as 0.1,4892 m/s.
kl (agitated)is estimated as 0.019984 rnls.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 2.809e-04 m/s.
The effective stripping time (surface + diffused air) is 57.552 minutes. (0.9592
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratlo of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1028.32 min. (I'7.139 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (n/s)
KL OVERALL OUIESCENT (m/s)
KL OVERALL (m/s)
air stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLAT]LIZED
TOTAL FRACTION VOLATIL]ZED
FRACT]ON B]OLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (g/s)

(Mg/year )

EMISSION FACTOR (g/cn2-s)
UNIT EXIT CONCENTRATION (ppnw)

325
326
321
32 8

329
330
33i
332
333
??/

335
336
331
338
339
340
347
342
343
344

0.15171
0.019984
0.009148
0.008115
7.6e-06
7.537e-06
2.809e-04
5'7 .552
0.77311
0.
0.77311
0. 18352
0.
0.003052
0.09624'7
4 .50'7 e-12
1.605e-04
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Type of unit is
1 Total water added at the unit (1/s) 50
2 Area of openings at unit (cm2)
3 Radius of drop pipe (cm)
rl hran I ^hdf l.r Ia nnnrlrri l- /nm\: ur vP f er19 urr uv uvrruur L \ urrr/

5 Humidity of infet air (%)

6 Temperature of air (C)
7 Orain air velocity (ftlmin)
8 manhole air velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 Wind speed (cm/s at 10 m)

11 distance to next unit (cm)
12 slope of underfl-ow conduj-t
13 frictj-on factor liquid
14 friction factor gas
15 radius of underflow conduit (cm)
16 Underflow T (C)
'l? n<nillafinn crrcla l-ima lmin\

18 design coffection vefocities (tL/s)
19 desiqn branch fine fraction full

Trrna nf ,rniI ic

Q HT. n:rf i f i nn f I -^-1 -r]+rr-+ €ar q^rnf .i 
^nU r1! Pq! u! uf vll rIA9-f t quJ UD L !V! ovrPLf vlr

9 unit recycfe convergence numlcer
10 oil molecular weight
11 oil density (g/ccl
12 NaUT 1:municipal 2:industrial 3:turb.
13 NaUT 1:mass tr. 2:equi1
14 narf s l'ri omass ner l OOO nerts COD

15 oil water partition method O:owpc
16 use UNIFAC aqueous data base =1
'1 7 sneci frr mass J- r:nefar fnr rrni r- , =1vrvr !v! s^r4ei

18 Use biomass for unit option, =1
19 biogrowth Monod half concentration ppm

DETAILED CALCULATIONS at Unit 11 ASB Zone 1

Type: aerated biotreatment
Project C: \BoxDrlve\Box\ALL4 Client F1les\New-Indy Catawba\CoNFIDENTIAL\Parker
Poe Privileged and Confidential-\New Stripper
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2zI'722I PM 19:18:53

COMPOUND: METHANETHIOL (methyl mercaptan)

0

50
5

o-L

40
25
B4
LZd

66
441
s00
. 015
.016
.006
t2
25
5

z
A

0
200
0
0

0

0

11

lt
4 _::

1:l
I4
,1 !-

Trrnc of rrnif is aerated biOtreatment
1 Descriptj-on of unit
2 Wastewater temperature (C)
? I annl- h 

^f 
:aral- i nn rrni f 1m\

\r!r/

4 width of aeration unit (m)
5 danl- h 

^f 
:ar:l- i nn rrn i f /m\

6 Area of agitation (each aeratorrm2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
10 Impeller rotation (RPM)
1 1 Aoi l-:fnr mechani c: l affi ci annrr

12 aerator effectiveness, alpha
1? if l-haro iq nlrrn flnr^r anl-ar'l!+v'l ,

14 Overal-1 biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (q/I)
1'7 f f cnrzered. fhen enter 1v v! vg,

18 special i-nput
T 9 nH (cnJ- cr O fnr nn nFl :dirrs1-mcnt l

\v^rev!

Properties of METHANETHIOL (methyl- mercaptan)
8.40

ASB Zone 1

34.08
295
295
r.4
1JJ

31
15
49 .53
7200
0.83
0.83
0

19
0

0.3
0

0
1 .04

at 34.1 deg.C (93.3 deq.F)
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h]= 0.004158 atm-m3/moI vp= 2212.142 mmHg (43.948 psia)
230.99 y/x
0.16502 q/L gas per g/L liquid

Temperature adjustment factor:1.046 ^(T-25), deg. C

k1:0. L/q-hr dl:1.525e-05 cm2/s dv= 0.23'702 cm2/s
Compound flow rate from infet water is 0.003078 g/s.
Compound flow rate from inl-et vent is 0. q/s.
Compound flow rate from j-nl-et duct is 0. g/s.
Submerged aeration rate from j-nlet vent is 0. m3/s.
Total- submerged aerat j-on is O. m3/s.
The resi-dence ti-me in the unit is 3I .192 hr.

Ri om:ss nrodrtction

-The 
biomass production rate is O . mglhr . ( O . mqll, )

The fraction dissol-ved sol-ids converted is O.
The estimated biomass exlt concentration is 0. mq/L.

Quiescent wind shear surface Springer
The fetch to depth ratio is 231 .'766.
kl- is estimated as 7.703e-06 m,/s.
kg is estimated as 0.010871 m,/s. Model: 2

kg is estimated as 0.010871 m/s. Model: 2

The Schmi-dt number is 0. 63285.
The frictj-on velocity is 37.398 m/s
kg is estimated as 0.024713 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotati-on factor NFR is '79'7,02'7,

kg (agitated)is estimated as 0.18977 m/s.
kl (agitated)is estimated as 0.027161 m/s.

The specified and growth biomass is 0.3 q/L.
The effective KL (surface + diffused air) is 6.265e-04 m/s.
The effective stripping time (surface + diffused air) is 37.242 minutes. (0.62017
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, O. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 7901.493 min. (31.192 hr,\
The ratio of the pump mixing to the residence time is O.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/S )

:ir eirinninn l- ima nnnql-enl- /min\
\rl!Jrr /

FRACTION SURFACE VOLATILIZED
FRACTTON SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (S/s)

(Mglyear )

EMISSION FACTOR (q/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 12 def.svstem exit st
Type: system exj-t stream

Project C:\BoxDrive\Box\ALL4 Cl-ient Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confidentiaf\New Strrpper
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:11 :2I PM 19:18:53

COMPOUND: METHANETHIOL (methvl mercaptan)

0.19332
o.o2rr6'7
0 .01281 6

0.011075
7.703e-06
'7 .6'72e-06
6.265e-04
3'7 .242
0.88891
0.
0.88891
0.093739
0.
0.002136
0 .08 62'7 2

3.744e-12
5. O17e-05

Tvne of rrnit is srrsfcm cxif strc:r1
1 De sr-ri n1- i on nf unit

TOTAL AIR EMISSIONS (s/sI

12 clcf .sr;stpm exit st

0.
84'l



(Mglyear) 0.
EMISSION FACTOR (g/cm2-s) 3.744e-12
UNIT EXIT CONCENTRATION (ppmw) 1.458e-07

DETAILED CALCULATIONS at Unit 13 defauft open hub d
Trune. nncn hrrh rirain

Project C:\BoxDri-ve\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper
permitting\Emissions\t/{wTP\BAE\TRS\WATER9\ASB V5 3/74 /2023 2 zIl 221, PNl 19: 18 : 53

COMPOUND: METHANETHIOL (methvf mercaptan)

Trrna nf rrn i l- i q nnon hrrl^r r'lr: i n

1 Descriptlon of unit
2 Underflow T (C)

3 Total water added at the unit (]/s)
4 Area of openings at unit (cm2)
5 Radius of drop pipe (cm)
6 F\rnn Ianaflr l-a nnndrril- /nm\v vLvY f errY urr u \ v.rr/

7 Open surface:1
8 Subsurface entrance:1
9 subsurface exit :1
10 radlus of underfl-ow conduit (cm)
11 distance to next unit (cm)
12 slope of underflow conduj-t
16 velocity air at drain opening (ftlrnin)
17 municipal waste 1n conduit :1
'lQ Aqqrrma oarrilihrirrm in rrni1- :TvYqfrrv!urrJu'

19 pH (enter 0 for no pH adjustment)

E-arril ihlirrm nrrf if innina in drain dran hrrhuf urvlrf lrY

Total- drain f l-ow is 7064.53 l/s.
Weight fraction down j-s 3.5E-09
Gas concentration in O mo1 fraction.
Gas flow 1,064.53 L/s

Zone 3

Tvnc of rrn if i s :.erated biotreatment
1 Descriptlon of unit

13 ricfarrl t nnen hrrh 6l
/ ? ao

0

50
5

61
1

0

0

72
500
0.015
84
0

0

8.9

tL,
r. l

't i'
,t]
:L

a

:-i

i-s assumed.

Weight fraction out at base of drop is
fraction transferred in the drain drop
fraction l-oss in wastel drop to hub
fraction loss in waste2 drop to hub
fraction loss ln waste3 drop to hub
fraction Ioss in colfection hub drop
fraction loss in unit
fraction loss 1n line run
component upstream of unit, g/s
mnl franl- haari <n:no rrn<fraah frr\e!vsrlr \l /

headspace at conduit discharge, y
he:riqneco anrl nf cnndrr i J- l rr\vv^^ss+e \J /

mol fract. headspace vent base
headspace flow out vent (ccls)
headspace flow down fine (ccls)
KG surface (m/s)
KL surf ace (m/ s )

flow of waste down hub (l/s)
component flow i-n waste into unit (g/s\
f af :l .^mn^nahf i ni- n rrni I a/<Yt-
TOTAL AIR EMISSIONS (g/s)

( Mgl year )

EMISSION FACTOR (g/cm2-s\
UNIT EXTT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB
Trznc: eerete.l hi otreatment

Proj ect C : \BoxDrive\Box\ALL4 CIient Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper
Permitting\Emis sions\W[VTP\BAE\TRS \WATER9 \ASB V5 3 / I 4 / 2023 2 : 7'7 z 2I PM

COMPOUND : METHANETHIOL (methvl- mercaptan)

2.890994 06807993E-09
from hub is .I'74002

0.
0.
0.
0 .r14
0.
0.
0.
0.
0.
9 .429e-2I
3.292e-0'7
-1.065e+06
1.065e+06
3602.086
B .324e-09
0.
0.003'726
0.003078
6.483e-04
0.020445
3.I44e-I2
0.002891

B42

L1 ASB Zone 3

19:18:53



2 Wastewater temperature (C)
? Iannfh 

^f 
aarafinn rrnif lm\J fvrrY \rr!/

4 wi.dth of aeration unit (m)

5 depth of aeration unlt (m)

6 erla of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
10 Impeller rotation (RPM)

11 Agitator mechani-cal efficiency
12 aerator effectiveness, alpha
1? i € l- hara i a nlrrn f lnr^r anf ar 'l

LLv||,

14 Overall biorate (mg/g bio-hr)
15 Aeration air ffow (m3/s)
16 active biomass, aeration (q/I)
71 If covered, then enter 1

18 special input
1Q nll /ani- ar O fnr nn nll :rlirrqi-menf I

\ v]l uvr errlvrr e /

30.01
316
188
0.91
135
t)

15
49.53
1200
0.83
0.83
0

19
0
n?
0

0

1 .42
:1, !

--l

'.|;
:i-
::al

.l-l

')1r

-l

-lq

aLA

t.-
ta:

)-: J

2: ,)

!. ::

-?a

.)i.

Properties of METHANETHIOL(methyl mercaptan) at 30. deg.C (86. deq.F)
h]: 0.003687 atm-m3/mol vp: 2014.774 mmHg (38.97 psia)

zu4.dzo v/x
0.74829 itt qas per g/L liquid

Temperature adjustment factor:1.046 ^(T-25), deg. C

k1= 0. L/g-h,r d1:1.505e-05 cm2/s dv= 0.23155 em2/s
Compound fl-ow rate from inlet water is 1.951e-06 g/s.
Compound fl-ow rate from inlet vent is 0. g/s.
Compound flow rate from inlet duct is 0. q/s.
Submerged aeration rate from inlet vent is 0. m3/s.
Total- submerged aeration is O. m3/s.
The residence time in the unit is 16.785 hr.
_Biomass production

The biomass production rate is 0.mglhr. (0. mqll,)
The fraction dissofved solids converted is 0.
The estimated biomass exit concentration is 0. mq/L.

Quiescent wind shear surface Springer
The fetch to depth ratio ts 329.615.
kl is estimated as 7.635e-06 m/s.
kg is estlmated as 0.010826 m/s. Model: 2

kg is estlmated as 0.070826 m/s. Model: 2

The Schmidt number is 0.641'79.
The friction vefocity is 37.398 m/s
kq is estimated as 0.023814 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotatlon factor NRW is 2.052e+06
The power number NPR ib 7.881e-04.
The rotatlon factor NFR is '79'1 .021 ,

kg (agitated)is estj-mated as 0.18756 m/s.
kl (agitated)is estimated as 0.019092 m,/s.

The specified and growth biomass is 0.3 S/t.
The effective KL (surface + diffused air) is 1.391e-04 m/s.
The effective stripping time (surface + di-ffused air) is 109.038 minutes.
( 1.81731 hrs. )

The pump mixing time is 5 x the pumping recirculaion time, O. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1007.112 min. (16.785 hr. )

The ratio of the pump mixing to the residence time is O.
KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s )

:i r <l-rinninn Iima .^n<l- an1- 1min\

0.19108
0.019092
0.011483
0 . 01102 9
7.635e-06
7.6e-06
1.5v_Le-U4
109.038

B-43



FRACTION SURFACE VOLATILIZED O.'7324
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACT]ON VOLATTL]ZED 0.'1324
FRACTION BTOLOGICALLY REMOVED 0.1883
FRACT]ON ABSORBED O.
TOTAL AIR EMISSIONS (S/sl 1.433e-06

(Mg/yearl 4.52e-05
EMISSION FACTOR (g/cm2-sl 2.028e-15
UNIT EXIT CONCENTRATION (ppmw) 1.458e-07

DETAILED CALCULATIONS at Uni-t 18 ASB Zone 2
T\/nc. nar:tcd hiOtreatment

Project C:\BoxDrj-ve\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/74/2023 2:I1 t2I PM 19:18:53

COMPOUND: METHANETHIOL (nethyJ- mercaptan)

Type of unit is aerated biotreatment
1 Description of unit
2 Wastewater temperature (C)
? I onaf h 

^f 
aaraf i nn rrn i | 1m\

4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
B Power of agitation (each aeratorrHP)
9 Impeller diameter (cm)
I O Tmnol I or raf "r.iOn (RPM)
11 Agitator mechanical efficiency
12 aerator effectiveness, alpha
1? if fharo ic nlrrn €lar^r anfar 1

14 Overal-l- biorate (mS/S bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (q/I)
I1 If covered, then enter 1

18 special j-nput
-l I nH /enf er O fnr n^ nl{ adirrqimonf \u.rL!rr L /

J_U 45tr LOne Z

32.08
368
1,8 4

0 .9'7
135
15
15
49 .53
1200
0.83
0.83
0

19
0
n?
0

0
1.24

rl'1

l :'r
.- :l '
I ta
-i'!

- ).,
.i:
:.)).
-i,i

I i.

I r!

Properties of METHANETHIOL(methyf mercaptan) at 32.1 deg.C (89.7 deg.F)
hI= 0.003921, atm-m3/mof vp= 2142.771 mmHg (41 .446 psi-a)

zrt.6Jd v/x
0.15664 q/r qu" per g/L liquid

Temperature adjustment factor : 1.046 ^ (T-251, deg. C

k1= O. L/g-hr dI: 1.515e-05 cm2/s dv: 0 .23433 cm2/ s
Compound ffow rate from inlet water is 5.341e-05 g/s.
Compound flow rate from inl-et vent is 0. q/s.
Compound fl-ow rate from inlet duct is 0. g/s.
Submerged aeration rate from inlet vent is 0. m3/s.
Total submerged aeration j-s 0. m3/s.
The residence ti-me in the unit i-s 17.139 hr.
_Biomass production

The biomass production rate is O.mglhr. (0. mqll,)
The fraction dissolved s011ds converted i-s 0.
The estimated biomass exit concentration i-s O. mq,/L.

_Ouiescent wind shear surface_Springer_
The fetch to clenth ratio i-s 302.703.
kl is estimated as 7.67e-06 m/s.
kg is estimated as 0.010938 m/s. Model: 2
kg is estimated as 0.010938 m/s. Model: 2
The Schmldt number is 0.64013.
The friction velocity 1s 37.398 m,/s
kg is estimated as 0. 023996 m/ s. Model: 3

Agitated surface
Tha rofafion sna46l iS 125.654 radj:ns npr sccond
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotati-on factor NFR is 191.021.

B'44



319
324
32i
322
323

321
325
326
321
328
3?9
330
331
332
333
334
335
336
337
338
339
340
311
342
313
314
?n q

kg (agitated)is estimated as 0.18858 m/s.
kl (agitated)is estimated as 0.020L2L m/s.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 3.715e-04 m/s.
The effective stripping time (surface + diffused air) is 43.518 minutes. (0.'72529
hrs. )

The pump mixing time is 5 x the pumping recj-rculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 7028.32 min. (I7.139 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (n/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s)
air stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLAT]LIZED
TOTAL FRACT]ON VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMTSSTONS (S/s)

(Mglyear)
EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

0.19222
0.020]-21,
0 .0t2r'14
0.011143
'1 .6'7e-05
7.637e-05
3 . 7 15e-04
43.518
0.86584
0.
0.85584
0.097514

4 .625e-05
0.001458
6.83e-14
1.838e-06

8.45



BAE H2S Fac{or
Summary of H2SSIM Inputs and Outputs

H2SSltll lnputs

Zone 1 Zone2 Zone 3
1.57 4.63 4.66

87.52 83.91 80.19
6.77 7.19 7.44
968 1208 1235
968 604 617
31 15 6

2325 1125 450

zone 1 Zonez zone 3

1.57 4.63 4.66
96.27 93.37 89.26
7.17 7.37 7.48
968 1208 1235
968 604 617
31 15 6

Zonel Zone2 Zone3
1.57 4.63 4.66

94.80 91.27 87.57
7.10 7.22 7.39
968 1208 1235
968 604 617
31 '15 6

Zone 1 Zone2 Zone 3
1.57 4.63 4.66

94.76 90.42 87.08
7.10 7.19 7.35
968 1208 1235
968 604 617
31 15 6

'DO are based on average of all DO readings from 202'l and2022Subpart S performance testing.

H2SSIM Outputs

Zone 1 Zone2 Zone 3 Total ASB
ffi o.ltls/s

't723 oDTP
0.012 tb/oDTP

Zone 1 Zone2 zone 3 Total ASB
ffi o.l44sls

1900 oDTP
0.014 tb/oDTP

Total ASB
0.lll g/s
1900 oDTP

0.011 lb/oDTP

0.01

Zone 1 Zone2 Zone 3 Total ASB
ffi o.rirgls

940 ODTP
0.022 tb/oDTP

0.015 tb/oDTP

\Mndspeed: 3.55 mph
5l't712022

7t19t2022

712012022

7t21t2022

DO
Temp
pH
Length
width
Aerators
Total HP

DO
Temp
pH
Length
width
Aerators

DO
Temp
pH
Length
vvidth
Aerators

DO
Temp
pH
Length
wdth
Aerators

Hardpipe Units
0.35 MGD
1.06 mg/L
390 mg/L

H2S g/s

H2S g/s

H2S g/s

H2S g/s

Main lnlet
Ffow 25.11

Total Sulfide 0.060
Sulfate 390

Main lnlet
Ffow 25.32
Totaf Sulfide 0.921
Sulfate 390

Hardpipe Units
0.42 MGD

0.583 mg/L
390 mg/L

Main lnlet
Ffow 25.48
Total Sumde 0.053
Sulfate 390

Hardpipe Units
0.39 MGD

0.762 mg/L
390 mg/L

Main Inlet Hardpipe Units
Flow 19.93 0.19 MGD
Total Sulfide 0.094 0.625 mg/L
Sulfate 390 390 mg/L

AVG



NCAST WASTEWATE R HYDROG E N SUrsLFr DE E M TSSTONS Sr M U LATOR ( H 2SSt M )

D.t TYoe 1. Slt! ldsdllcedon

F.clmy ilamr

B.sln l|!mc ASB

ZqE Co,,xfltlot Zon I Zom 2 Zonc 3 Zo',}c 1 Unlts

Dlrsolv.d Ory5tn 1.571780303 4.6275 4.5597:r4E4E na/t

Tcrnpcfrturc 47.52 E3 9t E0.19 F?

PH 6.77 t.L9 7.44 5U.

Rcdor Condltlon Aeroblc - Aeroblc . Acroblc - Aeroblc -

LlrEth 958 12oE 1235 fcGt

wdth 958 504 6t7 fret

odpth 45 3.2 3 fe€t

MirirE I M"d"Ei! lvlode.al:l lr,r"d;tE
Number of Aerators 31 15 6

Total Horsepower 2?25 tt2s 450 HP

lmpellor Size 1.625 1.525 I 525 fe€t

hrD6$or RPM 1200 12(xt 1200 RPM

Diffused Air Flow o 0 0 c|n3

W6lr Hdgm 0 0 o feet

Model Conrols



H2SSIM Results

Percent Inlet Sulfide Removed | -zs.qy"

slL7l2o22

Basin Emissions Units

Total Emissions (H2S) 0.111 gms/s

Total Emissions (H2S) 7726.8 lbs/yr

Total Emissions (H2S) 3.9 tons/yr

Total Emissions (H2S) 35 ton nes/yr

Emission Flux (H2S) 15.5 gms/m2 yr

Current Parameters

kgen 0.25

ThetaGen 106

KDO 0.05

KSO4 10

kanox 0.006

ThetaOx 1.05

m t
n 0.2

MLVSS 272.2

02 Transfer Coeff. 2

alpha 1 0.83

alpha 2 0.6

Z,one Emissions Znne I Zone2 7.one3 7-one 4 Units
Zone Emissions (H2S) 0.07 0.02 0.02 gms/s

Zone Emissions (H2S) 4978.9 1486.3 L26L,7 lbs/yr

Emission Flux (H2S) 25.9 9.9 8.1 gms/m2 yr

Liquid Conc. 0otal Sulfide) 0.003 0.001 0.000 n]'B/L

Liquid Sulfide Load (lbs/w) 34.400 6.200 5.200 lbs/yr



NCAST WASTEWATER HYDROGEN SUTFTDE EMTSSTONS STMULATOR (H2SSIM)

ld.ndficadon Chcmlcd Condldons

zqEffi&r, Zonc I Zon 2 Zone 3 Zq'.l Unlt3

Dbsohr.d Oq[.n 1.571780303 4.6275 4.559734848 rn/t
Tamparaturr 96.27 93.37 89.25 F

pH 7.t7 7.37 7.48 s.u.

R.do(Cmdltlon Aercblc - Acroblc ! Aeroblc Aerobic

tq{lh 95t t20E 1235 lect

Wlddl 958 604 6!7 feet

D.pth 45 3.2 3 feet

Mixing llu"u-,GtE I rv"d"'E | lt"dGE
Number of Aerators 31 15 6

Total Horsepower 2325 1125 450 HP

lmpellor Size 1.525 1.625 1.625 feet

lmpellor RPM 12m 12d' 1200 RPM

Oltfr$cd Ar Flqf 0 0 0 sns :l
Wrlr Hctht 0 0 0 fc.t

Comp.ny l{amc New-lndy

Frclllty l{.mc Catawba SC

8a3ln ]t|!m! ASB

Modcl Controls

Clear Input
Shcct

a 2. Modal Zona Informadon

e 4, Atmocpherlc C.ondldoos



H2SSIM Results

Percent Inlet Sulfide Removed I ss.ow

Basin Emissions Units

Total Emissions (H2S) 0.145 gms/s

Total Emissions (H2S) 10050.3 lbs/yr

Total Emissions (H2S) 5.0 tons/yr

Total Emissions (H2S) 4.6 tonnes/yr

Emission Flux (H2S) 202 gms/m2 yr

Current Parameters

kgen o.2s

ThetaGen 106

KDO 00s

KS04 10

kanox 0.006

ThetaOx 105

m 7

n 0.2

MLVSS 272.2

02 Transfer Coeff. 2

alpha 1 083

alpha 2 0.6

Z.one Emissions 7-one I 7.one2 7.one3 7.one 4 Units
Zone Emissions (H2S) 009 0.03 002 gms/s

Zone Emissions (H2S) 6430 8 1936.5 1683.0 lbs/yr

Emission Flux (H2S) 33s 13.0 10.8 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.00s 0 000 0.000 mc/L

Liquid Sulfide Load (lbs/w) 60.200 6.100 5.400 lbs/yr



NCAS| WASTEWATER HYDROGEN SULFTDE EMTSSTONS STMULATOR (H2SStM)
Version 1.3

D.t TyDe 1. Slt! ldeodfrcadon

Basin il.m.

and Chamlc.l Condldons

ZotzCo/fldotl Zon I Zon 2 ZonG 3 Zon 4 Unlts

Dlssolvad or.Vgcn 1.571780303 4 6275 4.559734848
'nt/L

Tampar.t rc 94.E 9t.27 87.57 F

PH 7l 7.22 7.?9 s.u

Redor Cd|ditlon Aeroblc : Acroblc Aercbic -l Acrcbic -l

tqEth 95t 12oE L235 feet

wkflh 958 6Otl 617 feet

Orpth 45 t2 3 feet

Mirdf8 I M.d"'E I rv"d;'! I rr"dfif
Number of Aerators 31 15 5

Total Horsepower 2325 ttzs 450 HP

lmpClor Slzr 1.625 1.625 1.625 faet

lmpcllor RPM 12m 1200 tzw RPM

Dllluscd Alr Flor 0 o o
gm

Wck HcEht 0 0 0 feet

e 2. Model Zone lnformauon

e 4. Atrosphcrlc Condldoo3



H2SSIM Results

Percent Inlet Sulfide Removed | -sq.ry"

7/2012022

Basin Emissions Units

Total Emissions (H2S) 0.111 gms/s

Total Emissions (H2S) 772L.2 lbs/yr

Total Emissions (H2S) 3.9 tons/yr

Total Emissions (H2S) 3.5 tonnes/yr

Emission Flu< (H2S) 15.5 gms/m2 yr

Current Parameters

kgen 0.25

ThetaGen 106

KDO 005

KS04 10

kanox 0.006

ThetaOx 1.05

m 1

n o2

MLVSS 272.2

02 Transfer Coeff. 2

alpha 1 0.83

alpha 2 06

Zone Emissions Tnne I 7.one2 7,one3 7.one 4 Units
Zone Emissions (H2S) 0.06 0.03 0.02 gms/s

Zone Emissions (H2S) 4266.3 7852.9 1602.0 lbs/yr

Emission Flux (H2S) 22.2 12.4 10.3 gms/m2 yr

Liquid Conc. 0otal Sulfide) 0.002 0.001 0.000 mc/L

Liquid Sulfide Load Obs/w) 26.800 6.300 5.600 lbs/yr



NCAST WASTEWATER HYDROGEN SUTSLFTDE EMTSSTONS STMULATOR (H2SStM) 7l2rl2022

Det. Tn! 1. Slta ldndf,cadon
Conp.ny l{amc I new-lndy Zdn,Corrfidot Zon I Zonc 2 Zm.3 Zonc a Unlt3

Dtssolrr.d Ory8cn 1.571780303 4.6275 4.659734444 nf/t
Tcmpcratura 9416 90.42 87.08 F

pH t.l 7t9 7.35 8.U.

Rcdor Cilditbn Aeroblc j Aerobtc -l Aerobic - acroblc -l
Lcluth 968 1208 1235 fcct

Wi.ltl 968 604 617 f.et

Dcfth 45 3Z 3 feet

MLlnS I M.d.*:l I 'v'"d,.@ I rv'"d

t{umber of Acrators 31 15 6

Total Horseporils 2325 1125 450 HP

lmpeflsSiz€ 1.625 r 525 1 525 feet

lmpcilor RPM t2q) 1200 12(x) RPM

Difhrscd Alr Fbtfl o o 0 ctns

Wclr Hdght o 0 0 fcet



H2SSIM Results

Percent Inlet Sullide Removed | -ztlN

7/2L/2022

Basin Emissions Units

Total Emissions (H2S) 0.111 gms/s

Total Emissions (H2S) 7700.8 lbs/yr

Total Emissions (H2S) 3.9 tons/yr

Total Emissions (H'S) 3.5 tonnes/yr

Emission Flux (HzS) 15.5 gms/m2 yr

Current Parameters

kgen 0.25

ThetaGen 1.06

KDO 0.05

KS04 10

kanox 0.006

ThetaOx 1.05

m 7

n 0.2

MLVSS 272.2

02 Transfer Coeff. 2

aloha 1 0.83

alpha 2 0.6

Zone Emissions Tnne I Znne2 Znne3 7-one 4 Units
Zone Emissions (H2S) 006 0.03 002 gms/s

Zone Emissions (H2S) 4305.7 L8L4.2 1580.9 lbs/yr

Emission Fhur (H2S) 224 L2,t 10.1 gmslmz yr

Liquid Conc. (Total Sulfide) 0.002 0.001 0.000 mE/t

Liquid Sulfide Load (lbs/w) 21.300 5.000 4.400 lbs/yr
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Baseline Methanol Emissions Factor

Date of Subpart S

Performance Testing

Air Stripping* Pulp

g/s Production

Methanol
Emissions

Factor

rb/oDTP

7ls/2O2L
7/tolzozL
7ltLlzozr

L0/26/202L
LO/27/2O2L

LO/28/2O2L

LO/2e/2O2L

2/14/2022
2/rs/2022
2/16/2022
s/4/2022
5ls/2022
s/6/2022
8/9/2022

8/rol2022
8hL/2022
s/27/2022
s/28/2022
e/2e/2022

LO/18/2022
LO/Ls/2022
LOl20/2022

T4.LO

1L.58

8.71

L5.I7
12.03

L3.31

L2.L6

8.69

8.96

10.15

0.50

L.54

r.03
1.60

L.78

1.33

1.60

r.78
1.33

0.89

0.33

0.19

1694
1509

1356

L523

L463

L675

L749

L6L2

L44I
t424
2090

1954

2Lzt
zLO4

L987

1631

L602

1816

L944

1509

1610

1738

1.59

r.37
r.22
1.90

r.57
1.51

7.32

1.03

1.L8

L.36

0.05

0.15

0.09

0.15

o.77

0.15

0.19

0.19

0.13

0.11

0.04

0.02

1.50 lblODTP, 2O2L average

0.33 lblODTP, 2022 average

0.92 lblODTP, BAE Factor

*Air Stripping (g/s) for each day of Subpart S performance testing in 202I and 2022 are from the NCASI

Form Xlll calculations provided in the performance test reports.
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WASTEWATER TREATMENT PLANT - SUPPORTING INFORMATION
PROJECTED ACTUAL EMISSIONS
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New Stripper Scenario - Projected Actual Emissions

H2S, TRS Compounds, and VOC

New-lndy Catawba - Catawba, SC

Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

No Hardpipe flow (foul or stripped) N/A N/A N/A N/A
ASB I nfluent (Wastewater) 0.25 0.09 0.20 0.0026

Flow Weishted Loadine: 0.25 0.09 0.20 2.50E-03

WATER9 Results H2S,els DMDS, g/s DMS, e/s MMC, g/s

ASB Zone 1 0.07 0.03 0.15 2.13E-03

ASB Zone 2 0.03 5.03E-04 3.19E-03 3.77E-Os

ASB Zone 3 0.02 9.42E-06 1.11E-04 L.22E-O6

Total ASB o.t2 0.03 0.16 2.\7E-O}

PAE Emissions Factors H2S,lb/ODTP DMDS,lb/ODTP DMS,lb/ODTP
MMC,

Ib/ODTP

Total ASB 1.03E-02 2.81E-03 1.36E-02 1.88E-04

Hardpipe Flow (Foul or Stripped Condensate)

Post-Project A5B Influent Flow:

Total ASB Flow:

Total ASB Flow:

Pulp Production

O MGD

25.48 MGD

25.48 MGD

Lll6.47 Lls

2200 ODrP/daV

MW
34

94

62

48

H2S

DMDS

DMS

MMC
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Trrna nf rrnif ie

1 Total water added at the unit (1/s) 50
2 Area of openings at unit (cm2)
3 Radius of drop pipe (cm)
4 Drop length to conduit (cm)
5 Humidity of inlet air (A)
5 Temperature of air (C)
7 Drain air velocity (ftlmin)
8 manhole air velocity (ftlmin)
9 Conduj-t air velocity (ftlmj-n)
10 Wind speed (cm/s at 10 m)

11 distance to next unit (cm)
12 slope of underfl-ow conduj-t
13 frj-ctlon factor liquid
14 frj-ctj-on factor gas
15 radius of underffow conduit (cm)
16 Underflow T (C)
'l 7 nqnill:l-inn crrn'la fima fmin\

\rrrf rf /

18 design collection velocities (ftls)
19 design branch line fraction ful-I

tTrrna nf rrni i i q

Q tlT. n:rl- il- inn fl-^--l rAirraf €ar a^rnfi^nu r1! Pq!ufurvfr rrq9-rt asJuDu !v! rv!PLfvlr
Q rrn i l- racrrnl a 

^nn\rardonna 
nrrmhar

1O oj-f mol-ecul-ar weight
11 oil density (q/cc)
12 NaUT 1:muni-cipal 2:industrial 3:turb.
13 NaUT 1=mass tr. 2:equi1
14 parts blomass per 1000 parts COD

15 oil water partition method O=owpc
16 use UNIFAC aqueous data base =1
17 specify mass transfer for unit, =1
18 Use biomass for unit option, =1
19 biogrowth Monod haff concentration ppm

DETAILED CALCULATIONS at Unit 11 ASB Zone 1
Trznc: aerated hi otreatment

Project C:\BoxDrj-ve\Box\ALL4 Cl-j-ent Files\New-Indy Catawba\CONFIDENTTAL\Parker
Poe Privifeged and Confidentiaf\New Stripper Permitting\Emissions\WWTP\PAE\New
Stripper Scenario\ASB New Stripper V5 3/14/2023 I:,52:24 PM !922'7 250

COMPOUND: DIMETHYL DISULFIDE

0

50
5

6L

40
25
84
r28
66
441
500
. 015
. 016
.006
I2
25
5

z
.4

0

200
0

0

0

0

Tvne of unit is aerated biotreatment
1 Description of unit
2 Wastewater temperature (C)
? I annih nf aar:f i nn rrni f 1m\

4 width of aeration uni-t (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aeratorrHP)
9 Impeller dlameter (cm)
10 Impeller rotation (RPM)
1T Aaiiafar moch:nic:l offiniancrr
12 aerator effectiveness, alpha
1? if ]-haro ic nlrra flar^r onfor "l

14 Overall biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (g/I)
I1 If covered, then enter 1
'lQ qnanirl innrr1-
19 nH (cnf cr O far nn nFI ariirrqfmpnf I

Pronerf i es of DTMETHYL DISULFIDE at 34.1

11 ASB Zone 1

34.08
295
295
1A
135
31
-75

49.53
7200
0.83
0.83
0

19
0

0.3
0

0

1 .04

deg.C (93.3 deg.F)
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h]= 0.001714 atm-m3/mol
95.2 y/x

vp= 45.945 mmHq (0.88868 psia)

0.068011 q/L qas per g/L liquid
Temperature adjustment factor : 1.046
k1= 0. L/q-h.r dl: 1. O41e-05

Compound flow rate from inlet water is O

Compound flow rate from inlet vent is 0.
Compound flow rate from inlet duct is 0.
Submerged aeration rate from inlet vent
Total submerged aeration 1s O. m3ls.
The resi-dence time in the unit is 30.325

Blomass production
The biomass production rate is 0.mg/hr. (0. mgll)
The fraction dissolved solids converted is 0.
The estlmated biomass exit concentratj-on is 0. mq/L.

Quiescent wind shear surface Springer
The fetch to depth ratj-o is 23'7.'766.
k1 i-s esti-mated as 5.971e-06 m/s.
kg i-s estimated as O.OO559B m/s. Model
kg is estimated as 0.005598 m/s. Modef
The Schmidt number 1s 1.'70472.
The friction velocitv ls 37.398 m/s
kg ls estimated as 0.0!2921 m/s. Model-: 3

Aqitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR 1s 7.881e-04.
The rotation factor NFR is 191.02'7.
kq (agitated)ls estimated as 0.11564 m/s.
Ll 1:ni faforl\ i " estimated as 0.017486 m/s.

The specified and growth biomass is 0.3 q/L.
The effective KL (surface + diffused air) is 2.753e-04 m/s.
The effective stripping time (surface + diffused air) is 84.752 minutes. (I.41254
hrs.)
The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1819.519 min. (30.325 hr. )

The ratio of the pump mixing to the resldence tj-me j-s 0.
KG aerated (m/s) 0.11781
KL aerated (m/s) 0.017486
KL OVERALL AERATED (m/s) 0.005609
KG quiescent (m/s) 0.005703
KL quiescent (m/s) 5.971e-06
KL OVERALL QUIESCENT (m/s) 5.883e-06
KL OVERALL (m/s\ 2.753e-04
air stripping time constant (min) 84.152
FRACT]ON SURFACE VOLATILIZED 0.36393
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLAT]LIZED 0.36393
FRACTION BIOLOGICALLY REMOVED 0.61972
FRACTTON ABSORBED O.
TOTAL AIR EMISSIONS (q/ s) 0 . 031967

(Mglyear) 1.00811
EMISSION FACTOR (g/cm2-s) 3.673e-11
UNIT EXIT CONCENTRATION (ppmw) 0.001334

DETAILED CALCULATIONS at Unit 12 def.svstem exit st
Trrnc: s\/sf em cx i t- stream

Project C:\BoxDrj-ve\eox\eLL4 Client Fi-1es\New-Indy Catawba\coNFlDENTIAL\Parker
Daa Dri rri I aaorl and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New
Stripper Scenario\ASB New Stripper v5 3/I4/2023 7252:.24 PN1 19:2'7:50

COMPOUND: DIMETHYL DISULFIDE

Type of unit is system exit stream
T ftpscri nf i on of unit

TOTAL AIR EMISSIONS Ig/sI

^ (T-25), deg. C

cm2/s dv: 0.088022 cm2/s
. OB7B3B g/s.
q/s-
g/s.

is 0. m3/s.

hr.

1? r]cf . srrsf em exit St

0.

2

2

ta
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(Mg/year) 0.
EMISSION FACTOR (q/em2-s ) 3.673e-11
UNIT EXIT CONCENTRATION (ppmw) 2.23Ie-06

DETAILED CALCULATIONS at Unit 13 defaul-t open hub d
Trrnc . nncn hrrh drain

Proj ect C : \BoxDrive\Box\ALL4 Client FiIes \New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privifeged and Confidentiaf\New Stripper Permitting\Emissions\WWTP\PAE\New
Stripper Scenario\ASB New Stripper V5 3/74/2023 I:52:24 PNI !922'7250

COMPOUND: DIMETHYL DISULFIDE

Trrna nf rrni l- i < anan hrrh rlr:in

l Descrj-ption of unit 13
2 Underflow T (C)
3 Total water added at the unit (1/s)
4 Area of openings at unit (cm2)
5 Radius of drop pipe (cm)
6 F)rnn Ionnfh 1-n canrlrlif lnm\

7 Open surface:1
8 Subsurface entrance:1
9 subsurface exit :1
10 radius of underflow conduit (cm)
11 distance to next unit (cm)
1 2 s l one of rrnderflow conduit
16 veltcity air at drain opening (ftlmin)
17 municipal waste in conduit :1
'lR Aqqrrma aarrilihrirrm in rrnil- :l

19 pH (enter 0 for no pH adjustment)

Weight fraction out at base of drop is
fraction transferred in the draj-n drop
fraction loss 1n wastel drop to hub
fraction loss ln waste2 drop to hub
fraction loss in waste3 drop to hub
fraction loss in collection hub drop
fraction loss in unit
fraction l-oss in l-i-ne run
component upstream of unit, g/s
mnl fraaf he:r{qnana rrnqfra^m /rr\

hoarlqnaco :J- cnnrlrri I rli <nharao \ta
hoad<nana and nf nnnrlrri f i/rr\

mol- fract. headspace vent base
headspace flow out vent (cc,/s)
headspace flow down l-ine (ccls)
KG surface (m/s)
KL surface (m/s)
flow of waste down hub (l/s)
component fl-ow in waste into unit (S/s)
inf:l .^mn^nanf ih+^ "^i| ^/^vvrrrpvrrsrrL rIlLv ullf u, 9/ D

TOTAL AIR EMISSTONS (q/s)
(Mglyear )

EMISSION FACTOR (q/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB Zone 3

rief:rrl t r-rntrn hrrh d
43.89
0

50
5

6I
1

0

0

I2
500
0.015
84
0

0
8.9

a=-

i:l

t::

.-a_

_:_
,:t-l

-,. 1''::

i-.'
l;,1,

I r. l

Equilibrium partitioning in drain drop hub is assumed.
Total drain flow is 1116 1/s.
Weight fraction down is 8.680001E-08
Gas concentration in 0 mo1 fraction.
Gas fl-ow 1116 L/s

r.l 1

i;: +

7 . 87 07 8550 83'7 2'7 4E-08
from hub is .093228

0.
0.
0.
0 .093228
0.
0.
0.
0.
0.
9 .8'7 6e-20
2.233e-06
-1.115e+06
1.115e+06
7932 .406
6 . 57 5e-09
0.
0.096869
0.087838
0.009031
0.2848
3.673e-11
0.078708

:.

i,1
t-

Type: aerated biotreatment
Proj ect C : \BoxDrive\Box\ALL4 Client Files \New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Conf idential\New Stri-pper Permittlng\Emlssions\WWTP\PAE\New
Stripper Scenarj-o\ASB New Stripper V5 3/14/2023 7:52224 PM 19:2'l:50

COMPOUND: DIMETHYL DISULFIDE

Trrne of rrniI is aerated biOtreatment
1 Dcscrinfinn nf unit

B€O

1,1 ASB Zone 3



30.01
316
188
0.91
1Jf,

b

15

r200
0.83
0. B3
0

1_9

0

0.3
0

0
'7 .42

r{

-)1

' a, ,1,

?ta

2 Wastewater temperature (C)
? I anal- h ^f :6r^l- i nn rrni l- /m\

\rrr/

4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
B Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
1-O Impeller rotation (RPM)
11 Aai l- al-nr machen i nal af f i ni onnr;

12 aerator effectiveness, alpha
'1 ? if l-horo i< nlrrn flnr^r anl-ar 1

14 Overal-l- biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
l-6 active biomass, aeration (g/Il
I'7 If covered, then enter 1

18 speci-a1 input
19 pH (enter 0 for no pH adjustment)

Properties of DIMETHYL DISULFIDE at 30. deg.C (86. deq.F)
h]:0.00141 atm-m3/mol vp= 37.814 mmHg (0.7314 psia)

78.352 y/x
0.056126 g/L gas per g/L liquid

Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1: 0. L/g-hLr dl= 1.02'7e-05 cm2/s dv= 0.085991 cm2/s
Compound fl-ow rate from inlet water is 5.19e-05 g/s.
Compound fl-ow rate from inl-et vent i-s 0. q/s.
Compound flow rate from inlet duct is O. g/s.
Submerged aeration rate from inlet vent 1s 0. m3/s.
Totaf submerged aeration is 0. m3/s.
The residence time in the unit is 16.011 hr.
_Blomass production

The biomass production rate is 0.mglhr. (0. mgll,)
The fraction dissolved sofids converted is 0.
The estimated biomass exi-t concentration is 0. mq,/L.

Quiescent wind shear surface_Springer_
The fcfch fo dcnr.l ratlo is 329.6'75.
kl is estlmated as 5.918e-06 m,/s.
kg is estlmated as 0.005575 m/s. Model: 2
kg is estimated as 0.005575 m/s. Model: 2
The Schmi-dt number is 1.14436.
The friction velocity is 37.398 m/s
kg is estimated as 0.012142 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radj-ans per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR 1s '79'7.021 .

kq (agitated)is estimated as 0.1143 m/s.
k] (agitated)is estimated as 0.0L51'72 m/s.

The specified and growth biomass is 0.3 q/L.
The effective KL (surface + diffused air) is 5.9'72e-05 m/s.
The effective stripping time (surface + diffused alr) is 253.944 minutes. (4.2324
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min,
The ratio of the mixing to the striping (surface + diffused air) is O.
The mean residence tlme is 960.664 min. (16.011 hr.)
The ratio of the pump mj-xing to the residence time is 0.

KG aerated (m/s ) 0 .71,644
KL aerated (m/s ) 0 .015'712
KL OVERALL AERATED (m/s) 0.004711
KG quiescent (m/s ) 0.005679
KL quiescent (m/s ) 5.918e-06
KL OVERALL QUIESCENT (m/s) 5.813e-06
KL OVERALL (m/ s ) 5 .9'7 2e-05
air stripping time constant (min) 253.944
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FRACTION SURFACE VOLAT]LIZED 0.18149
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.18149
FRACTION BIOLOGICALLY REMOVED 0.'7'7054
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (q/s) 9.419e-06

(Mglyear\ 2.9'7e-04
EMISSION FACTOR (g/cm2-s) 1.332e-14
UNIT EXIT CONCENTRATION (ppmw) 2.231e-06

DETAILED CALCULATIONS at Unit 18 ASB Zone 2

Type: aerated biotreatment
Project C:\BoxDrive\Box\ALL4 Cl-1ent Fj-Ies\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New
Stripper Scenario\ASB New Stripper v5 3/74/2023 I:52224 PM 79l.2'7:50

COMPOUND: DIMETHYL DISULFIDE
I.-J

:'-'

':

,)-i
.t-:t

Trrnc nf rrnif i. aerated biOtreatment
I Descri ni- i on of un j-t
2 Wastewater temperature (C)
? I ona]- h nf aor:1- i nn rrni | /m\J fvr.Y \r!r/

4 width of aeration unit (m)
5 donl- h nf aeral- i an rrni | /ml

6 Area of agitation (each aerator,m2)
7 Total number of agitators 1n the unit
8 Power of agitation (each aerator,HP)
Q Tmnal Iar di:maf-*--..- -er ( cml
'I O Tmnal I or rnf af i nn /PDM\

1 l Adi l-al-^r machani c: l offi ci oncrr

12 aerator effectiveness, alpha
1? if fharo i< nlrra flnr^r anl-ar-l

14 Overall- biorate (mg/g bio-hr)
15 Aeration air f l-ow (m3/s )

16 active biomass, aeration (g/Il
I1 If covered, then enter 1

1B special lnput
1 9 nF{ lonf or O for no nH arlirrqfmoni \Lrlterr u /

I d ASIJ ZONE Z

32 .08
368
184
0 .91
135
15
15
49.53
1200
0.83
0.83
0

19
0

0.3
0

0
'7 .24

:: -l

l: i

la--
_31
t::
:tli
I:l-
2:'c
r.) )
:tj _r

: -:':
/i-

-i.:
/?a
.:,a
2)a
I9-
:9.
.lil
I,r-l

...

.'.'.

Properties of DIMETHYL DISULFIDE at 32.1 deg.C (89.7 deg.F)
h1: 0.001558 atm-m3,ho1 vp: 41.785 mmHg (0.80821 psia)

86.519 y/x
0.062258 q/L qas per g/L liquid

Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1= 0. L/g-hx d]= 1.034e-05 cm2/s dv:0.081022 cm2/s
Compound ffow rate from infet water is 0.001489 q/s.
Compound flow rate from i-nl-et vent is 0. q/s.
Compound flow rate from inlet duct is 0. g/s.
Submerged aeration rate from inlet vent is 0. m3/s.
Total submerged aeration is 0. m3/s.
The residence time in the unit is 16.348 hr.
_Biomass production

The biomass production rate is 0.mglhr. (0. mgll,)
The fraction di-ssol-ved solids converted is 0.
The estimated biomass exit concentratj-on j-s 0. mg/L.

Quiescent wind shear surface Springer
The f etr:h to clent.h ratio is 302 .703 .

k1 is estimated as 5.945e-06 m/s.
kg is estimated as 0.005633 m/s. Model: 2

kg is estimated as 0.005633 m/s. Model: 2
The Schmidt number is 1.'723'77.
The friction veloci-ty i-s 37.398 m/s
kg is estimated as 0.012836 m/s. Model: 3

Agitated surface
The rnt:t i on snc4d iS 125. 654 rad_i ans ntrr ser-ond .

The rotation factor NRW is 2.052e+06.
The power number NPR j-s 7.881e-04.
The rotation factor NFR 1s '79'7.02'l .
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3L9
_'12 .,j

321,
322
_12 3

kg (agitated)is estimated as 0.11498 n/s.
kl (agitated) j-s estirnated as 0.076622 m/ s.

The specified and growth biomass is 0.3 S/t.
The effectlve KL (surface + diffused air) is 1.598e-04 m/s.
The effective stripping time (surface + diffused alr) is 101.198 minutes.
(1.68663 hrs.)
The pump mixing time is 5 x the pumping reclrculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 980.894 min. (15.348 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (n/s)
KG quiescent (m/s)
KL quj-escent (m/s)
KL OVERALL QUIESCENT (n/s)
KL OVERALL (m/s)
air stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILTZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (g/s)

(Mglyear)
EMISSION FACTOR (g/cm2-sl
UNIT EXIT CONCENTRATION (ppnw)

'1) I

325
325
_?21

328
329
330
331
332
333
334
335
335
331
338
3_?9

340
341
342
343
344
atq

0.11714
0.016622
0. 005152
0.005738
5. 945e-06
5.85e-06
1.598e-04
101. L98
0.33't82
0.
0.33'182
0 .62'132
0.
5.03e-04
0.015863
7.429e-!3
4 . 65e-05

B€3



:,

l

Type of unit is
1 Total water added at the unit (t/s) 50
2 Area of openings at unit (cm2)
3 Radius of drop pipe (cm)
4 Drop length to conduit (cm1

5 Humidity of inlet air ( Z )

6 Temperature of air (C)
7 Drain air velocity (ftlmin)
8 manhole air velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 Wind speed (cmls at 10 m)

11 distance to next unit (cm)
L2 slope of underflow conduit
13 frj-ction factor liquid
14 friction factor gas
15 radius of underfl-ow conduit (cm)
l-6 Underflow T (C)
1? asni l l:iinn nrrclo f ima /min)
L8 design collecLion velocities (ftls)
1-9 design branch line fractj-on full

Trrna nf rrniI i<
Q HT n:rfifinn flrn:l rrlirr<t- fnr cnrnfinn

vvrH etvlr

Q rrnif raarrnla -6hrrardanaa nrrmhar

10 oil molecular weight
11 oil density (g/cc)
12 NaUT 1:municipal 2:industrial 3:turb.
13 NaUT 1=mass tr. 2=equif
T 4 narf s hi omass ncr '1 OO0 nerf s COD

15 oil water partition method O:owpc
16 use UNIFAC aqueous data base =1
T 7 snceifrr m:qs f rensfer for rrni t. =1
18 Use biomass for unit option, :1
19 bi-ogrowth Monod half concentratj-on ppm

DETAILED CALCULATIONS at Unit 11 ASB
Type: aerated blotreatment

Proi ect C: \BoxDrive\Box\ALL  Client
Poe Priviteged and Confidential\New
Stripper Scenario\ASB New Strlpper

COMPOUND: DIMETHYL SULFIDE (DMS)

Zone 1

FiIes\New-Indy Catawba\CONFIDENTIAL\Parker
S t ripper Pe rmi t t ing\Emi s s ions \WWTP \ PAE\New

v5 3/14/2023 I:52:24 PM t9:28:26

0

50
5

67
40
25
84
1_28

66
441
500
.015
. 016
.006
I2
25
5

2
A

0

200
0

0

0

0

Type of unj-t is aerated biotreatment
1 Description of unit
2 Wastewater temperature (C)
? I oncj- h ^f :araf ion rrni I tml
4 width of aeration unit (m)

5 depth of aeration unj-t (m)

6 erla of agitation (each aerator,m2)
7 Total number of agltators in the unit
8 Power of agitation (each aerator,HP)
9 fmpell-er diameter (cm)
1O Impeller rotation (RPM)
1 T Aoi f:1-nr monhan i ca l affi c i ancrr
12 aerator effectiveness, alpha
1? if fhoro i< nlrrn flnr^r an1-ar 1LLv|\ 

'14 Overall- biorate (mS/g bio-hr)
15 Aeration air fl-ow (m3/s )

16 active biomass, aeration (q/I\
t'7 If covered, then enter 1

18 special input
'I 9 nH lcnf cr O for no nH :dirrel-mcn1- )

(DMS) at 34.1
864

ASB Zone 1

34.08
295
295
t.4
135
31
'75

/o q?

1200
0.83
0.83
0

19
0
0.3
0

0
'7 .04

deg.C (93.3 deg.F)

11

Properties of DIMETHYL SULFIDE
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hI= 0.002924 atm-m3/mo] vp: '704.653 mmHg (13.629 psia)
L6Z.q bJ V/X

0.11606 i/r g^t per g/L liquid
Temperature adjustment factor:1.046 ^(T-25), deg. C

k1: 0. L/q-hr d]: 1 . 504e-05 cn2/ s dv= 0 .741 65 cm2/ s
Compound fl-ow rate from inl-et water is 0.19763 q/s.
Compound flow rate from inlet vent is 0. q/s.
Compound ffow rate from inl-et duct is 0. g/s.
Submerged aeration rate from infet vent is O. m3,/s.
Totaf submerged aeration is 0. m3/s.
The residence time in the unit is 30.325 hr.

Biomass production
The biomass production rate is 0.mglhr. (0. mgll,)
The fraction dissol-ved solids converted is 0.
The estimated biomass exit concentration is 0. mq/L.

Quiescent wind shear surface_Springer_
The fetch to depth ratio is 231.166.
kl- is estimated as 7.634e-06 m/s.
kg is estimated as 0.007917 m/s. Modef: 2

kg is estlmated as 0 . 00'7 9I1 m/ s . Model : 2

The Schmldt number i-s 1.01591.
The frlction velocity is 37.398 m,/s
kg is esti-mated as 0.017873 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '797.02'7.
kq (agitated)is estimated as 0.14978 m/s.
kI (agitated)is estimated as 0.027024 m/s.

The specified and growth biomass is 0.3 S/f.
The ef fective KL (surf ace + dif fused air) is 4.'l'le-04 m/ s.
The effective stripplng time (surface + diffused air) is 48.915 minutes. (0.81526
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1819.519 min. (30.325 hr.)
The ratlo of the pump mixing to the residence time is 0.

KG aerated (m/s) 0.15258
KL aerated (m/s) 0.027024
KL OVERALL AERATED (m/s) 0.009769
KG quiescent (m/s) 0.008066
KL quiescent (m/s) '7 .634e-06
KL OVERALL QUIESCENT (m/s) 'l .514e-06
KL OVERALL (m/sl 4.'7'7e-04
air stripping time constant (min) 48.915
FRACTION SURFACE VOLATILIZED O . 8014 6

FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLAT]LIZED O . BO14 6

FRACTION BIOLOG]CALLY REMOVED 0.7'7699
FRACTION ABSORBED O.
TOTAL AIR EMISSTONS (g/s) 0.15358

(Mglyear) 4.84331
EMISSION FACTOR (g/cm2-s) 1.765e-10
UNIT EXIT CONCENTRATION (ppmw) 0.0037

DETAILED CALCULATIONS at Unit 12 def.svstem exit st
Trune. srrsicm axi t 5l;93111

Proj ect C : \BoxDrive\Box\ALL4 Cf ient Fif es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Prj-vileged and Confidentiaf\New Stripper Permi-tting\Emissions\WWTP\PAE\New
Stripper Scenari-o\ASB New Stripper V5 3/74/2023 Iz52:24 PNI 19228226

COMPOUND: DIMETHYL SULFIDE (DMS)

Trrne of rrni I is qvstem exi t sf ream
'I l-tescri nf i nn of Unit

TOTAL AIR EM]SSIONS (g/s)

12 clef .srrstcm exit st

0.
8-65



(Mglyear ) 0 .

EMISSION FACTOR (g/cm2-s) 1.765e-10
UNIT EXIT CONCENTRATION (ppmw) 1.485e-05

DETAILED CALCULATIONS at Unit 13 default open hub d
Trzna. nncn hrrl'r dt:aln

Project C:\BoxDrive\gox\ar,l4 Cfient Fj-1es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Conf identiaf \New Stripper Permitting\Emissions\WWTP\PAE\New
Stripper Scenario\ASB New Strlpper v5 3/14/2023 7252:24 PM 19228226

COMPOUND: DIMETHYL SULFIDE (DMS)

Trrna nf rrnil- i< 
^han 

hrrh rlrain

1 Description of unit 13
2 Underflow T (C)

3 Total water added at the unit (1/s)
4 Area of openings at unit (cm2)
5 Rrrlirr< nf dran nina i/cm\

6 Drop lenqth to conduit (cm)
? Anan crrrf:na:'l

8 Subsurface entrance:1
9 subsurface exit :1
10 radj-us of underflow conduit (cm)
11 distance to next unit (cm)
T2 slnnc nf rrndclf1ow conduit
"l 6 rrelocitru air:1- drain ancninc lfflmin)
17 munici-pal waste in conduit :1
'lQ Aqqrrma aarlilifrrirrm in rrni]- =1.lr Jrl urr+ 9,

19 pH (enter O for no pH adjustment)

Type of unit is aerated biotreatment
'1 Desr:r'i nf i on of unit

dcf:rrl f oncn hrrh d
43.89
0

50
5

61
1

0

0

t2
500
0.015
84
0

0

8.9
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'.cf
t:a
f.iat)

''.

-:-:- |.-.'
i:
t-_

---j--

Equilibrium partitioning in drain drop hub is assumed.
Totaf drain flow is 1116 I/s.
Weight fraction down is 1.989E-07
Gas concentration in 0 mol fraction.
Gas f l-ow l-t]-6 L/ s
Weight fraction out at base of drop is
fraction transferred in the drain drop
fraction loss in wastel drop to hub
fractj-on l-oss in waste2 drop to hub
fractj-on loss in waste3 drop to hub
fraction loss in col-l-ection hub drop
fraction foss in uni-t
fracti-on loss in line run
component upstream of unit, 9/s
mol fract. headspace upstream (y)
headspace at conduit discharge, y
haadqn:na and nf cnnrlrr i l- l rr\vvrrvur9 \J /

mol fract. headspace vent base
headspace flow out vent (ccls)
headspace f low down f ine (cc,/s )

KG surface (m/s)
KL surf ace (m,/s )

flow of waste down hub (I/s)
cnmnnnen1- flnw jn waste intO unif (o/s\v \Yt el

tnfal nnmnnnanf i nfn rrni t a/qvvILLyvrrvrrgfrrLvulrrL,Y'9

TOTAL AIR EMISSIONS (g/s)
(Mg/year )

EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB Zone
Type: aerated biotreatment

Proj ect C : \BoxDrive\Box\ALL4 Client Files\New-lndy Catawba\CONFTDENTIAL\Parker
Poe Privil-eged and Conf idential\New Stripper Permitting\Emissions\WWTP\PAE\New
Stripper Scenari-o\ASB New Stripper v5 3/I4/2023 L:52224 PM 19:28226

COMPOUND: DIMETHYL SULFIDE (DMS)

r . 1 r1 01 rr933 6225E-0'7
from hub is .1,36'716

0.
0.
0.
0.136'72
0.
0.
0.
0.
0.
4.229e-I9
l-.138e-05
-1.116e+06
1.116e+06
2'728.591
8.51e-09
0.
0.22791
0.19163
0.030347
0.95703
1 .7 65e-10
0.17171

3
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2 Wastewater temperature (C) 30.01
3 ]encrl-h rrf :trrAf ion rrn it f m) 31 6

4 width of aeration unit (m) 188
5 depth of aeration unit (m) 0.91
6 Area of agitation (each aerator,m2) 135
7 Total number of agltators in the unit 6

8 Power of agitation (each aerator,HP) '75

9 Impeller diameter (cm) 49.53
10 lmpeller rotation (RPM) 1200
11 aoitator mechan ir:al ef f i r:i enr:v 0.83
12 aerator effectiveness, alpha 0.83
13 if there is nlrra flow. cnfer 1 0

14 Overall blorate (mg/g bio-hr) 19
15 Aeration air flow (m3/s) 0

16 active biomass, aeration (g/I) 0.3
fl If covered, then enter 1 0

18 special input 0
19 pH (enter 0 for no pH adjustment) 1.42

Properties of DIMETHYL SULFIDE (DMS) at 30. deg.C (86. deg.F)
hI: 0.002519 atm-m3/mol vp= 606.985 mmHg (I7.14 psia)

I39.945 y/x
0.10132 g/L gas per q/L liquid

Temperature adjustment factor = 1.046 ^ (T-25\, deg. C

k1: 0. L/g-hr dl:1.485e-05 cm2/s dv= 0.14425 cm2/s
Compound flow rate from i-nlet water is 1.869e-04 g/s.
Compound flow rate from inlet vent is 0. q/s.
Compound flow rate from inlet duct is 0. q/s.
Submerged aeration rate from infet vent is 0. m3,/s.
Total submerged aeration is O. m3/s.
The resi-dence time in the unit is 16.011 hr.

Biomass production
The biomass production rate is 0.mglhr. (0. mglI,)
The fractlon dissolved solids converted is 0.
The estimated blomass exit concentration is O. mq,/L,

Quiescent wlnd shear surface Springer
The fetch to denl-h ratio is 329.61 5.
k1 is esti-mated as 7.566e-06 m/s.
kg is estj-mated as 0.007884 m/s. Model: 2

kg is estimated as 0.007884 m/s. Model: 2
The Schmidt number is 1.03989.
The friction velocity is 37.398 m/s
kg is estimated as 0.017611 m/s. Model: 3

Agitated surface
The rot:fion sneed is 125.654 radians ner ser-ond-
The rotation factor NRW is 2.052e+06.
The nowar nrrmlrcr NPR iS 7.881e-04 -

The rotation factor NFR is 191.021.
kg ( agitated) is estimated as 0 . 14 804 m/s .

kl (agitated)is estimated as 0.018962 m/s.
The specified and growth biomass is 0.3 g/L.

The effective KL (surface + diffused air) is 1.053e-04 m/s.
The effective stripping time (surface + diffused air) is 144.073 minutes.
(2.40122 hrs. )

The pump mixing time is 5 x the pumping recircufaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is O.
The mean resj-dence time is 960.664 min. (16.011 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m,/ s )

KL quiescent (m/s)
KL OVERALL QUTESCENT (m/s)
KL OVERALL (m/s )

air cl-r'innina Iima cnn<fanf /min\\ rrrr rr /

0.15081
0.078962
0.00854
0.008032
7.566e-06
1.491e-06
1.053e-04
r44 .01 3

8-67



FRACTION SURFACE VOLATILIZED 0.5911,2
FRACTION SUBMERGED VOLATTLIZED O.
TOTAL FRACTION VOLAT]LIZED O.59II2
FRACTION BIOLOGICALLY REMOVED 0.32022
FRACTION ABSORBE O.
TOTAL AIR EMISSIONS (g/ s) 1 . 105e-04

(Mqlyear) 0.003484
EMISSION FACTOR (g/cm2-s) 1.563e-13
UNIT EXIT CONCENTRATION (ppmw) 1.485e-05

DETAILED CALCULATIONS at Unit 18 ASB Zone 2
Type: aerated biotreatment

Project C : \BoxDrive\Box\ALL  Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New
Stripper Scenario\ASB New Stripper v5 3/74/2023 Iz52z24 PM 1,9:28:.26

COMPOUND: DTMETHYL SULFIDE (DMS)

Type of unit is aerated blotreatment
1 Description of unit
2 Wastewater temperature (C)
? I annl- h nf rarr1- i nn rrni | /m\

4 width of aeratlon uni-t (m)
6 danl-h ^f .6rrl- inn rrnil- /m\rf urr+u \rL!/

6 Area of agitatlon (each aeratorrm2)
? Total number of agitators 1n the unj-t
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
10 ImpeIler rotation (RPM)

11 Agitator mechanical efficiency
12 aerator effectiveness, alpha
1? if fhara ie nl,i^ r]^r., anfar'1rJ Pru9 !lvw, sl]Lsr I
14 Overaff biorate (mg/g bio-hr)
l-5 Aeration air fl-ow (m3/s)
16 active biomass, aeration (g/I\
17 If covered, then enter 1
'lQ <naai:l innrrt
1 9 nH {en1- cr O for no nFI :dirrsf man1- }

\vrruv!ggJgvufrrvrfg/

ASB Zone 2

32.08
368
184
0 .91
135
15
'75

49.53
1200
0.83
0.83
0

19
0

0.3
0

0
'7.24

(DMS) at 32.1 deg.C (89.7 deg.F)
vp: 655.201 mmHg (12.6'73 psia)

L8

l: -r

);-r:

tr,i

2 r:-

:;
-t:
- i2
t-:

I I.l

2 1I'
)::-
t:,i

--.rl

tl

r ,'l
ll

t,:

t-

Properties of DIMETHYL SULFIDE
h]= 0.0021 19 atm-m3/mo1

rJr.voz v/x
0.10863 g/L gas per 9/L liquid

Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1= O. L/g-hx d]: 1.495e-05 cm2/s dv: 0 .7459'7 cm2/s
Compound ffow rate from infet water is 0.004729 g/s.
Compound flow rate from inlet vent is 0. g/s.
Compound flow rate from inl-et duct is 0. g/s.
Submerged aeratj-on rate from inl-et vent is 0. m3/s.
Totaf submerged aeration is 0. m3/s.
The resi-dence time in the unit is 16.348 hr.

Biomass production
The biomass production rate is 0.mglhr. (0. mgll,)
The fraction dissolved sofids converted i-s 0.
The estimated biomass exit concentration is 0. mq/L.

Quiescent wind shear surface_Springer_
The fetch to depth ratio is 302.703.
kl- is estimated as 7.6e-06 m/s.
kg is estimated as 0 . 00'7 966 m/ s . Model- : 2
kg is estimated as 0.007966 m/s. Modef: 2
The Schmidt number is 1.02'758.
The friction velocity j-s 37.398 m/s
kg is estimated as 0. 0L'7'7 44 m/ s. Model: 3

Agitated surface
Thc rntal- ion <nc46l iS 125.654 radj ans ntrr ser-onri .

The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '79'7.02'7.

B€8



319
320
32L
322
323

2) 4

325
326
321
328
329
33C
331
332
333
334
335
336
33'7
338
339
340
341
342
343
314
?_4 q.

kg (agitated)is estimated as 0.14892 m/s.
k1 (agitated)is estimated as 0.019984 m/s.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 2.809e-04 m/s.
The effective stripplng time (surface + diffused air) is 57.552 minutes. (0.9592
hrs. )

The pump mixlng time is 5 x the pumping reci-rculaion time, 0. min.
The ratlo of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 980.894 min. (16.348 hr.)
The ratj-o of the pump mixing to the residence time is 0.

KG aerated (n/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s)
air stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILI ZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS lg/sl

(Mglyear)
EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

0.15171
0.019984
0.009148
0.008115
7 . 6e-06
7.537e-06
2.809e-04
57 .552
0.771s
0.
0.7715
0.18324
0.
0.003185
0.10045
4.'104e-12
1.675e-04

B€9



Type of unit is
1 Total water added at the unit (1/s)
1 l*ar ^€ ^^^^i-r<:]- rrnif (am2\a 6Lea u! uPcrrrrrg" *" *..* "
? Par{irrq nf drnn nina tfnm\

4 Drop length to conduit (cm)
5 Humidity of inLet air (%)

6 Temperature of air (C)
7 Drain air velocity (ftlmin)
8 manhole air velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 Wind speed (cmls at 10 m)

11 distance to next unit (cm)
12 slope of underflow conduit
13 friction factor liquid
14 friction factor gas
15 radius of underflow condui-t
16 Underflow T (C)
1? a<aillafian nrrnlo l-ima lmin\

18 design col-l-ectj-on vel-ocities
19 design branch 11ne fraction

'Trrno nf rrnil- i c

R tIT. n:rl- i l-'i nn f I an:1 adirr<l- fnr qarnf i nnt ssJ

9 unit recycle convergence nwnlcer
1O oil mol-ecular welght
l-1 oil density (g/ cc)
12 NaUT 1=municipal 2:industrlal- 3:turb.
13 NaUT 1=mass tr. 2:equil
14 narts hiomass ncr 1OO0 narts COD

15 oil water partition method O:owpc
16 use UNIFAC aqueous data base :1
1? sner-ifrz mess tr:nqfer fnr rrnil-- =1
18 Use blomass for unit option, =1
19 biogrowth Monod hal-f concentration ppm

DETAILED CALCULATIONS at Unit 11 ASB Zone 1

Type: aerated biotreatment
Proj ect C : \BoxDrive\Box\all4 CIient F11es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confidentiaf \New Stripper Permltting\Emissions\WWTP\PAE\New
Stripper Scenario\ASB New Stripper V5 3/14/2023 lz52:24 PM 19:28:58

COMPOUND: METHANETHIOL (methv]. mercaptan)

( cm)

( frls )

full

0

50
5

6t
40
25
84
128
66
441
500
. 015
. 016
.006
I2
ZJ
5

2

.4

0

200
0

0

0

0

50

l
l

11
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Type of unit is aerated biotreatment
1 Description of unit
2 Wastewater temperature (C)
? 'lannfh 

^f 
aaral-ian rrnif /m\

4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 fmpeller diameter (cm)
1 11 rmna r 'r ar rn+ =t- ion (RPM)
T 1 Aai J-afor moch:n i c: l affi c i oncrr
12 aerator effectiveness, alpha
T? if l-hora i< nlrra flnr^r onfor'1

14 OveralI biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (g/I)
I1 If covered, then enter 1

18 special input
19 pH (enter 0 for no pH adjustment)

Properties of METHANETHIOL (methyl mercaptan)
B-70

ASB Zone 1

34.08
295
295
L.4
135
31
15
49.53
1200
0.83
0.83
0

19
0

0.3
0

0

1 .04

at 34.1 deg.C (93.3 deq.F)



hl: 0.004158 atm-m3/mol vp= 22'72.1-42 mmHg (43.948 psia)
230.99 y/x
0.16502 g/L qas per q/L liquid

Temperature adjustment factor = 1.046 ^ (T-25), deg. C

k1: 0. L/q-lnr dl-= 1.525e-05 cm2/s dv: 0.23'702 cm2/s
Compound flow rate from inlet water is 0.002397 q/s.
Compound ffow rate from inlet vent is 0. q/s.
Compound flow rate from inlet duct is 0. g/s.
Submerged aeration rate from inlet vent is 0. m3/s.
Total submerged aeration is 0. m3/s.
The residence time in the unit is 30.325 hr.

Ri omass nrndrtction
The biomass production rate is 0.mglhr. (0. mqll,)
The fraction di-ssolved solids converted is 0.
The estimated biomass exit concentration is 0. mq/L.

Quiescent wind shear surface Springer
The fetch to depth ratlo is 23'7.'766.
k1 is estimated as 7.703e-06 m/s.
kg is estimated as 0.010871 m/s. Model
kg is estimated as 0.010871 m/s. Model
The Schmi-dt number is 0.63285.
The fri-ction velocitv is 37.398 m/s
kg is estimated as 0.024I'73 m/s. Model: 3

Aqitated surface
The rntetinn sneed is 125.654 radjans ner ser:ond.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '79'7.02'7.
kq (agitated)is estimated as 0.18977 m/s.
kl (agitated) is estimated as 0 .02IL6'7 m/ s.

The speclfied and growth biomass 1s 0.3 q/L.
The effective KL (surface + diffused air) is 6.265e-04 m/s.
The effective stripping time (surface + diffused air) is 37.242 mj-nutes. (0.62017
hrs.)
The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean res j-dence time j-s 1819. 519 min. (30 . 325 hr. )

The ratio of the pump mi-xing to the resj-dence time is 0.
KG aerated (m/s ) 0 .1,9332
KL aerated (m/s) 0 .02116'7
KL OVERALL AERATED (m/s) 0.012816
KG qulescent (m/s) 0.011075
KL quiescent (m/s) 7.703e-06
KL OVERALL OUIESCENT (m/s\ 1 .6'72e-06
KL OVERALL (m/s) 6.265e-04
air stripping time constant (min) 31.242
FRACTION SURFACE VOLATILIZED 0.88816
FRACTION SUBMERGED VOLATIL]ZED O.
TOTAL FRACTION VOLATILIZED 0.88816
FRACTION BIOLOGICALLY REMOVED 0.09366
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (q/s\ 0.002129

(Mq/year ) 0.06113
EMISSION FACTOR (g/cm2-s\ 2.446e-I2
UNIT EXIT CONCENTRATION (ppmw) 3.904e-05

DETAILED CALCULATIONS at Unit 12 def.svstem exi-t st
Type: system exit stream

Prolect C:\BoxDrive\Box\ALL4 Cl1ent Fj-1es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confldential\New Stripper Permitting\Emissj-ons\WWTP\PAE\New
Stripper Scenario\AsB New Stripper V5 3/1,4/2023 tz52:24 PM 19:28:58

COMPOUND: METHANE'FLlror. /mofhrrl marr;6pl6n)

Trrne nf rrni t is qvsf em exi t sf ream
T l-teqnrinfinn nf unit

TOTAL ATR EMISSIONS (S/s)

L2

2
2

rt:l

rl :l

L.r I
i -r l
LL-rl

i _,.1

ia:
i,rl

B-7',!

0.

def.svstem exit st



(Mglyear) 0.
EMISSION FACTOR (g/cm2-s) 2.446e-72
UNIT EXIT CONCENTRATION (ppmw) 1-.24e-01

DETAILED CALCULATIONS at Unit 13 default open hub d
Trrnc. ancn hr:l-r drain

proj ect C : \BoxDrive\eox\RLL4 Cf ient F11es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidentiat\New Stripper Permltting\Emissions\WWTP\PAE\New
Stripper Scenarj-o\ASB New Stripper V5 3/74/2023 1-:.52:24 PM 19:28:58

COMPOUND: METHANETHIOL(methyl mercaptan)

,l:: 'Irrna nf rrn i l- i q 
^nan 

hrrh rlra i n

1 Description of unit
2 Underffow T (C)
3 Totaf water added at the unit (1/s)
4 Area of openings at unit (cm2)
5 Radius of drop pj-pe (cn)
6 Ftrnn lonnfh fn anndrril- lnm\e \ vlrr/

7 Open surface=1
8 Subsurface entrance:1
9 subsurface exit =1
10 radlus of underflow conduit (cm)
11 dlstance to next unit (cm)
12 slope of underfl-ow conduit
16 rrolocifrr:ir el- dr:in oncninc /fflmin)uf sar

17 municipaf waste in condult :1
l9 A<<rrma anrrilihrirrm in rrniJ- :1eYsrrrv! slrr ut

19 pH (enter 0 for no pH adjustment)

Equilibrium partitioning in drain drop hub
Total- drain flow is 1116 l/s.
Weight fraction down is 2.68-09
Gas concentration i-n 0 mol fraction.
Gas f l-ow 1176 L/ s

Type of unit is aerated biotreatment
"l Dcscri ni- inn nf unit

13 defarrlf onen hrrh d
43.89
0

50
5

6I
1

0
0
IZ

500
0.015
84
0

0
8.9

_i

is assumed.

Weight fraction out at base of drop is
fraction transferred in the drain drop
fracti-on loss in wastel drop to hub
fraction foss in waste2 drop to hub
fractj-on loss in waste3 drop to hub
fractlon .l-oss in coffection hub drop
fracti-on foss in unit
fraction loss in line run
component upstream of unit, g/s
mnl Fraal hoarl<nrno rrn<]-raam /rr\

headspace at conduj-t discharge, y
haed<n:no anrl nf nnnrlrr i l- l rr\

mol fract. headspace vent base
headspace flow out vent (cc/s\
headspace ffow down l-ine (ccls)
KG surface (m/s)
KL surface (m/s)
flow of waste down hub (]/s)
component fl-ow in waste into unit (g/s\
fnf:l nnmnnnani inl-n rrnil- a/<vvllLyvrlvrrgr]ruvqrrrL,Y|.

TOTAL AIR EMISSIoNS (g/s)
(M9lyear )

EMISSION FACTOR (q/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB Zone 3

Tvpe: aerated biotreatment
Prol ect C : \BoxDrive\Box\ALL4 Client FiIes\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Prlvileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New
Stri-pper Scenario\ASB New Stripper v5 3/L4/2023 l:52:.24 PM 19:28:58

COMPOUND: METHANETHIOL (methvf mercaptan)

2 . 7 41 5 9 5 68 5'7 022 4E- 0 9

from hub is .7'74002
0.
0.
0.
0 .1'7 4
0.
0.
0.
0.
0.
6.896e-2I
2 .445e-01
-1.116e+06
1. _L-Lbe+Ub

31 41- .46
8.591e-09
0.
0.002902
0 .002391
5 . 04 9e-04
o .075922
2 ,446e-72
0.002148

B-72

I'7 ASB Zone 3



2 Wastewater temperature (C)

3 length of aeration unit (m)

4 width of aeration unit (rn)

5 depth of aeration unit (m)

6 erea of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
10 Impeller rotation (RPM)
11 Anil-:far manhanin:l officioncrr

12 aerator effectiveness, alpha
'l? if fhara ie nlrrc flnw anfor "l

LLva|,

14 Overafl biorate (mg/g bio-hr)
15 Aerati-on air f l-ow (m3/s )

l-6 active biomass, aeration (g/Il
1-1 If covered, then enter 1

18 special input
19 pH (enter 0 for no pH adjustment)

k1: 0. L/g-h.x d]: 1.505e-05
Compound flow rate from inl-et water is 1

Compound fl-ow rate from inlet vent 1s 0.
Compound ffow rate from inlet duct is 0.
Submerged aeration rate from inlet vent
Total submerged aeration is 0. m3,/s,
The residence time in the uni-t is 16.011

30.01
316
188
0.91
135
6

15

7200
0. B3
0.83
0

79
0

0.3
0

0
'7 .42

_.il

tLi
-_ !l

Properties of METHANETHIOL(methyl mercaptan) at 30. deg.C (86. deg.F)
hI= 0.003687 atm-m3/mol vp: 2014.774 mmHg (38.97 psia)

204.826 y/x
0.74829 g/L gas per g/L liquid

Temperature adjustment factor : !.046 ^ (T-251 | deg. C

em2/s dv:0.23155 cm2/s
.617e-06 g/s.
q/ s.
g/ s.

is O. m3/s.

hr.

mg/L)
0.
0. mgl],.

")
ll

ri

Biomass production
The biomass production rate is 0.mglhr. (0.
The fraction di-ssolved sofids converted is
The estimated biomass exit concentration i-s

Quiescent wind shear surface Springer
Tha f atr-h to denr.h ratio is 32 9 .6'7 5 .
k] i-s esti-mated as 7.635e-06 m/s.
kg is esti-mated as 0 . 01082 6 m/ s. Modef
kg i-s estlmated as 0.010826 m/s. Model
The Schmidt number is 0.64119.
The friction velocitv is 37.398 m/s
kq is estimated as 0.023814 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotati-on factor NRW is 2,052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR i-s 191,021,
kg (agitated)is estimated as 0.18756 m/s.
kI (agj-tated)is estlmated as 0.019092 m/s.

The specified and growth blomass i-s 0.3 g/L.
The effective KL (surface + diffused air) is 1.391e-04 m/s.
The effective stripping time (surface + diffused air) is l-09.038 minutes.
(1.81731 hrs.)
The pump mixing time is 5 x the pumping recircuLaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 960.664 min. (16.011 hr.)
The ratj-o of the pump mixing to the resj-dence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s )

air stripping tl-me constant (min)
B-73

)

tl

0.19108
0.019092
0.011483
0.011029
7.635e-06
7.6e-06
1.391e-04
109.038
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i-'

t,l

,r;
I .-.

)! 
I

-4, r

]::

32 .08
368
184
0.97
135
15
'75

49.53
1200
0.83
0.83
0

19
0

0.3
0

0
1.24

FRACTION SURFACE VOLAT]LIZED 0.'7296
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.'7296
FRACTION BIOLOGICALLY REMOVED 0.18759
FRACTION ABSORBE O.
TOTAL AIR EMISSIONS (g/s) L.2I9e-06

(Mglyear) 3.844e-05
EMISSION FACTOR (g/cm2-s) 1,124e-1,5
UNIT EXIT CONCENTRATION (ppmw) 1.24e-01

DETAILED CALCULATIONS at Unit 18 ASB Zone 2

Type: aerated bj-otreatment
Project C:\BoxDrive\eox\ell4 Client F1l-es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New
Stripper Scenarlo\ASB New Stripper v5 3/1,4/2023 1,:52224 PM 19:28:58

COMPOUND: METHANETHIOL (methyl mercaptan

Type of unlt is aerated biotreatment
1 Descriptlon of unj-t
2 Wastewater temperature (C)
? I annl-h 

^f 
aarat i nn rrn i f /m \

4 width of aeratj-on unit (m)
5 rlonf h nf aar:l- i nn rrn i | /m \

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
10 Impeller rotation (RPM)
'I'l Aai f al- nr monhani nrl af f i ai onnrr

12 aerator effectiveness, alpha
'I? if t-hara ic nlrrn fInr^r anfar T

LLvl' f

14 Overall biorate (mg/g bio-hr)
15 Aeration air fl-ow (m3/s)
16 active biomass, aeration (g/Il
11 If covered, then enter 1

18 special input
1 9 nll f anf or O for n^ nIJ :d-irrqf meni- \

\vrrLv!

18 ASB Zone 2

-:l:i
l::
-: r,
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_t-

:J:

l-ir
-' :i _l
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Properties of METHANETHIOL(methyf mercaptan) at 32.1 deg.C (89.7 deq.F)
hI: 0.003927 atm-m3/mol vp= 2742.771 mmHg (4L.446 psia)

211.838 y/x
0.15664 g/L qas per q/L liquid

Temperature adjustment factor : 1.046 ^ (T-25), deg. C

k1= 0. L/q-hr dl: 1.515e-05 cm2/s dv: 0 .23433 cm2/s
Compound fl-ow rate from 1nlet water is 4.357e-05 g/s.
Compound flow rate from inlet vent is 0. g/s.
Compound flow rate from inlet duct is 0. g/s.
Submerged aeratlon rate from i-nl-et vent is 0. m3/s.
Totaf submerged aeratlon is 0. m3/s.
The residence time in the uni-t 1s 16.348 hr.

Biomass productlon
The biomass production rate is 0.mglhr. (0. mgll,)
The fracti-on di-ssolved sollds converted i-s 0.
The esti-mated biomass exi-t concentration i-s 0. mq,/L.

Quiescent wind shear surface Springer
The fetch to depth ratio i-s 302.703.
kl 1s estimated as 7.67e-06 m/s.
kg j-s estimated as 0.010938 m/s. Model: 2

kg is estimated as 0.010938 m/s. Model: 2

The Schmidt number i-s 0.64013.
The fri-ction velocltv is 37.398 m/s
kg is estlmated as 0.023996 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '79'7.021 .

3-74



31, )
32C
321
322
323

321
325
32b
321
328
329
330
331
332
333
334
335
3_36

3,? 7

338
339
340
311
342
1A1

344

kg (agitated)is estimated as 0.18868 n/s.
kl (agitated)is estimated as Q.Q20L2L m/s.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 3.715e-04 m/s.
The effective stripping time (surface + diffused air) is 43.518 minutes. (0.'12529
hrs. )

The pump mixing tirne is 5 x the pumping recirculaion time, 0. mln.
The ratio of the mlxing to the striping (surface + diffused air) is 0.
The mean residence time is 980.894 min. (16.348 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL guiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (M/S)
air stripping time constant (min)
FRACTION SURFACE VOLATIL]ZED
FRACTION SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
ToTAL AIR EMISSIoNS (g/sl

(Mglyear )

EMISSION FACTOR (g/em2-s)
UNIT EXIT CONCENTRATION (ppmw)

0.79222
0.020t2t
0 .0r2L't 4

0.011143
'7.6'7e-06
7.63'7e-06
3. ?15e-04
43.518
0.86431
0.
0.86431
0.097342
0.
3.756e-05
0.001188
5.562e-I4
1 . 4 9?e-06

B-75



Backup Stripper Scenario - Projected Actual Emissions

HzS, TRS Compounds, and VOC

New-lndy Catawba - Catawba, SC

Concentration Loadings H25, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings to Backup

Stripper L47 15.00 17.00 15.00

Backup Stripper TRS Removal Efficiency 0.98 0.98 0.98 0.98

Strioped Condensate to Hardoioe 2.93 0.30 0.34 0.32

Ave. ASB lnlet (2021 and2O22l 0.25 0.09 0.20 0.0025

Flow Weishted Loadinc: 0.38 0.10 0.2L 0.02

WATER9 Results H2S, g/s DMDS, g/s DMS, s/s MMC, s/s
ASB Zone 1 0.08 0.04 o.t7 0.01

ASB Zone 2 0.03 6.L4E-04 3.50E-03 2.73E-04

ASB Zone 3 0.02 1.20E-05 1.31E-04 9.23E-06

Total ASB 0.13 0.04 o.t7 0.02

PAE Emissions Factors H2S,lb/ODTP DMDS,lb/ODTP DMS,lblODTP
MMC,

lbloDTP

Total ASB 1.09E-02 3.28E-03 L.47E-O2 1.30E-03

Post-Project Stripped Condensate Flow:

Post-Project Stripped Condensate Flow:

Post-Project ASB Influent Flow:

Total ASB Flow:

Total ASB Flow:

Pulo Production

850 gpm

7,22 MGD
25.48 MGD

26.71 MGD

1L7O L/s

22OO ODTP/daV

MW
34

94

62

48

H2S

DMDS

DMS

MMC



Type of unit is
1 Total water added at the unlt (1/s)
2 Area of openings at unit (cm2)
3 Radius of drop pipe (cm)
4 Drop length to conduit (cm)
5 Humidity of inl-et air (%)

6 Temperature of air (C)
7 Draln air velocity (ftlmin)
8 manhole ai-r velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 Wind speed (cmls at 10 m)

11 distance to next unit (cm)
12 slope of underflow conduit
13 friction factor liquj-d
14 friction factor gas
15 radius of underflow conduit
16 Underffow T (C)
17 oscillation cycle time (min)
18 design collection velocities
19 design branch l-ine fraction

'Irrna a€ rrnit ic

Q uT. nrrl- .i ti nn €l -^-1 -ii,,-+ F^---ag=r, dolust. ror sorpE]-on
Q rrniI ranrrnla ^nnrTardonna nrrmhar

10 oj-1 molecular wej-ght
11 oil density (g/cc\
12 NaUT 1:municipal 2:industriaf 3:turb.
13 NaUT 1:mass tr. 2:equil
14 narts hiomass nar 1000 nerts COD

15 oil- water partition method O:owpc
16 use UNIFAC aqueous data base :1
17 specify mass transfer for unit, =1
18 Use biomass for unit option, =1
1-9 bi-ogrowth Monod half concentration ppm

DETAILED CALCULATIONS at Uni-t 11 ASB Zone 1

Type: aerated biotreatment
Proj ect C : \BoxDrive\Box\ALL4 Client FiIes\New-Tndy Catawba\CoNFIDENTTAL\parker
Poe Privileged and Conf idential\New Stripper Permi-tting\Emissions\WWTP\PAE\Old
Stripper Scenario\AsB Old Stripper V1 3/16/2023 tz51:43 PM 11:39:37

COMPOUND: DIMETHYL DISULFIDE

(cm)

(ft/ s)
fu11

0

50
5

61
40
25
B4

128
66
441
500
.015
. 016
.006
I2
25
5

z
A

0

200
0
0

0

0

ASB Zone 1

34.08
295
295
r.4
135
31
15
/ o qQ

1200
0. B3
0.83
0

79
0

0.3
0

0
'7 .04

50

tl

,l .,

)a

l._

?,:t
.t-

Type of unit is aerated bj-otreatment
I Dcsr-r'i nf i on nf unit
2 Wastewater temperature (C)
'l I onal- h nf :cr:l- i nn rrni 1- /m\

4 width of aeration unj-t (m)
5 danl- h ^f ^arrl- i nn rrni l- /m\

6 Area of agitation (each aerator,m2)
7 Total number of agitators j-n the unlt
B Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
'lO Tmnallar rnfa1- inn /PPM\

T 1 Aai fafor mechan i ca l affi ni ancrr

12 aerator effectiveness, alpha
T? if 'l-hara i< nlrra flnr^r anfar T

14 Overall biorate (mS/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (q/I)
11 If covered, then enter 1

18 special input
19 pH (enter 0 for no pH adjustment)

Properties of DIMETHYL DISULFIDE at 34.1
B-77

11

deg.C ( 93.3 deg. F)



a

2

h]= 0.001714 atm-m3/mof
95.2 y/x

vp= 45.945 mmHg (0.88868 psia)

0.068011 g/L gas per q/L liquid
Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1:0. L/q-hLr dI:1.041e-05 cm2/s dv:0.088022 cm2/s
Compound flow rate from inlet water is 0.10249 g/s.
Compound flow rate from inlet vent is 0. q/s.
Compound flow rate from inl-et duct is 0. g/s.
Submerqed aerati-on rate from inl-et vent j-s 0. m3/s.
Total submerged aeration is 0. m3/s.
The residence time in the unlt is 28.926 hr.
_Biomass production

The biomass production rate is 0.mglhr. (0. mqll)
The fraction dissol-ved sol-ids converted is 0.
The estimated biomass exit concentration is O. mq/L.

Quiescent wind shear surface Springer
The fetch to depth ratio is 23'7.'766.
kI is estimated as 5.971e-06 m/s.
kg is estimated as 0.005598 m/s. Model
kg i-s estimated as 0.005598 m/s. Model
The Schmidt number is 1.10472.
The friction vefocitv is 37.398 m,zs

kg is estimated as 0.012921 m/s. Model: 3

Aqltated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR j-s 7.881e-04.
The rotation factor NFR is '79'7.02'7.
kg (agltated) is estimated as 0.11564 m,/s.
kI (agitated) is estimated as 0 . 0174 8 6 m,/s .

The specified and growth bj-omass is 0.3 g/L.
The effective KL (surface + diffused air) is 2.753e-04 m/s.
The effective stripping time (surface + diffused air) is 84.752 mi-nutes. (7.47254
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, O. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1735.541 min. (28.926 hx.)
The ratio of the pump mi-xing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s)
ai-r stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILTZED
TOTAL FRACTTON VOLAT]LIZED
FRACTION BIOLOG]CALLY REMOVED
FRACTION ABSORBED
TOTAL AIR EMISSIONS (g/s) 0.031268

(Mglyear) L17529
EMISSION FACTOR (g/cm2-s) 4.282e-tl
UNIT EXIT CONCENTRATION (ppmw) 0.001555

DETAILED CALCULATIONS at Unit 12 def.svstem exi-t st
Type: system exlt stream

Project C:\BoxDrive\Box\ALL4 Cl-ient Files\New-Indy Catawba\CONFIDENTfAL\Parker
Poe Privifeged and Confj-dential\New Stripper Permitting\Emissions\WWTP\PAE\O1d
Stripper Scenario\ASB O1d Stripper Vl 3/16/2023 7:51:43 PM 11:39:37

COMPOUND: DIMETHYL DISULFIDE

Trrnc af rrn i I i q qrrsf em cxi t sf rc:r1eJ v evrLr

T Ftesr-r'i nf i on of unit 12 rief . srrsi- em eXlt St

0.
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0.11781
0.017486
0.005609
0 . 0057 03
5.971e-06
5.883e-06
2 .'7 53e-04
84.'752
0.36364
0.
0.35364
0.6186
0.

TOTAL AIR EMISSIONS (S/s\
B-78



(Mglyear) 0.
EMISSION FACTOR (q/cm2-s) 4.282e-IL
UNIT EXIT CONCENTRATION (ppmw) 2.841e-06

DETAILED CALCULATIONS at Unit 13 default open hub d
Trrne. nncn hrrl-r dfain

Project C:\BoxDrlve\Box\ar,l4 Client Fll-es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Conf j-dential\New Stripper Permitting\Emissions\WWTP\PAE\OId
Stripper Scenario\AsB OId Stripper v] 3/L6/2023 1:51:43 PM 11:39:37

COMPOUNb: DIMETHYL DISULFlDE

:

,a

i!'

:J

:-

i:r l.

i:, '

: --.

,:1

't -)

ata

.t:

_:
''- :
iir-r
I i::

'l"rrno nf rrn i I i < 
^nan 

hrrh r{rli n

1 Description of unit 13
z unoerrrow 1 {u)
3 Total water added at the unit (1/s)
4 Area of openings at unit (cm2)
5 Padirrq nf drnn nina i/nm\

6 Drop length to conduit (cm)
7 Open surface=1
8 Subsurface entrance:1
9 subsurface exit :1
10 radius of underflow conduit (cm)
11 distance to next uni-t (cm)
12 slope of underfl-ow conduit
16 velocity air at drain opening (ftlmin)
17 municipal waste in conduit =1
18 Assume equilibrium in unit, =1
19 pH (enter 0 for no pH adjustment)

Zone 3

Tvne of rrnit is:.erated biotreatment
1 Description of unit

def arr I I oncn hrrh d
43.89
0

50
5

61
1

0

0

I2
500
0.015
84
0

0
aq

Equilibrium partitioning in drain drop hub is assumed.
Total drain flow is 1170 l/s.
Weight fractj-on down is 9.66E-08
Gas concentration in 0 mo1 fracti-on.
Gas f low 77'70 L/s
Weight fraction out at base of drop is
fraction transferred in the draln drop
fraction loss in wastel drop to hub
fraction loss ln waste2 drop to hub
fraction loss in waste3 drop to hub
fraction loss in coll-ecti-on hub droo
fraction loss i-n uni-t
fraction l-oss in line run
component upstream of unit, g/s
mnl fraal hoarl<nrno rrn<1-ra:m lrr\

headspace at conduit discharge, y
ha:icn:na anA nf nnndrri | /rr\

mol- fract. headspace vent base
headspace flow out vent (ccls)
headspace ffow down flne (ccls)
KG surface (m/s)
KL surf ace (m,/s )

fl-ow of waste down hub (1/s)
component fl-ow in waste j-nto unit (S/s)
f nf :l 

^^m^^nanl- 
i nt- n rrni l n /aYt e

TOTAL AIR EMISSIONS (g/s)
(Mglyear )

EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB
Tvnc: ^trrettr.l hi otreatment

Project C:\BoxDrive\Box\ALL4 Cl-ient Fifes\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confidentiaf\New Strj-pper Permitting\Emissions\WWTP\PAE\O1d
Stripper Scenario\AsB OId Stripper v'7 3/16/2023 1:51:43 PM 11:39:37

COMPOUND: DIMETHYL D]SULFIDE

B .1 594274355091E-08
from hub is .093228

0.
0.
0.
0.093228
0.
-'7.21e-08
0.
0.
0.
1.082e-19
2 .486e-06
-1.17e+06
1.17e+06
200'7 .233
6.787e-09
0.
0.11302
0.70249
0.010537
0.33229
q . 26ze- rr
0.087s94

B-79

1,'7 ASB Zone 3



30.01
316
188
0.91
135
6
'75

49.53
1200
0. 83
0. 83
0

I9
0

0.3
0

0

1 .42

2 Wastewater temperature (C)

3 length of aeration unit (m)

4 width of aeration uni-t (m)

5 depth of aeration unit (m)

6 Area of agitation (each aeratorrm2)
7 Total number of agitators in the unj-t
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm1

10 Impel-ler rotation (RPM)
11 A^it^l-^- monhanin:l officiencru

12 aerator effectiveness, alpha
T? if l-haro iq nlrrc flnr^r eni-or 1L Lvf' f

14 Overall biorate (mq/g bio-hr)
15 Aerati-on air f low (m3/s )

16 active biomass, aeration (q/I)
71 If covered, then enter 1

1B special input
T Q nll lanl-ar O fnr n^ nlJ :r{irrq]-manf I

Properties of DIMETHYL DISULFIDE at 30. deg.C (86. deg.F)
h]= 0.00141 atm-m3/mol vp= 37.814 mmHg (0.7314 psia)

18.352 y/x
0.056126 S/r gas per g/L liquid

Temperature adjustment factor : 1.046 ^(T-25) | deg. C

k1= 0. L/q-hr d]: 1.027e-05 cm2/s dv= 0.085991 cm2/s
Compound flow rate from 1n1et water is 6.639e-05 g/s.
Compound fl-ow rate from inlet vent is 0. g/s.
Compound flow rate from inl-et duct is 0. q/s.
Submerged aeration rate from inlet vent is O. m3/s.
Total submerged aeration is 0. m3/s.
The resi-dence time in the unit is !5.2'72 h'r.

Bj-omass production
The biomass production rate is O.mglhr. (0. mgll)
The fraction dissolved solids converted is O.
The estimated biomass exit concentration is O. mgll,.

Quiescent wind shear surface Springer
The fetr:h f o denth ratio is 329.675.
kI i-s estimated as 5.918e-06 m/s.
kg is estlmated as 0.005575 m/s. Model:
kg is estlmated as 0.005575 m/s. Model:
The Schmidt number is 1.'74436.
The friction vef ocity is 37.398 m,/s
kg is estimated as 0.012'742 m/s. Modef:

2

2

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06,
The power number NPR is 7.881e-04.
The rotation factor NFR is '79'7.02'7.

kg (agitated)is estimated as 0.1143 m/s.
tzr /:ni +- :f aA\ i a astimated as 0.0!5112 m/s.

The specified and growth blomass is 0.3 g/L.
The effective KL (surface + diffused air) is 5.9'72e-05 m/s.
The effective stripping time (surface + diffused air) is 253.944 minutes.
hrs.)
The pump mixing time is 5 x the pumping recirculaion time, O. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean resi-dence time is 916.326 min. (15.2'72 hr.l
The ratio of the pump mi-xing to the residence time is 0.

KG aerated (m/s) 0.11644
KL aerated (m/s) 0.075112
KL OVERALL AERATED (m,/s) 0.004711
KG quiescent (m/s) 0.005679
KL quiescent (m/s ) 5.918e-06
KL OVERALL QUIESCENT (m/s) 5.813e-06
KL OVERALL (m/s) 5 .9'72e-05
air stripping time constant (min) 253.944

B_80

(4.2324



FRACTION SURFACE VOLATILIZED 0.18107
FRACTION SUBMERGED VOLAT]LIZED O.
TOTAL FRACTION VOLAT]LIZED 0.18107
FRACTION BIOLOGICALLY REMOVED 0.76875
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (g/sl I.202e-05

(Mglyear) 3.791e-04
EMISSION FACTOR (g/cm2-s ) 1 .'7e-74
UNIT EXIT CONCENTRATION (ppmw) 2.841e-06

DETAILED CALCULATIONS at Unit 18 ASB Zone 2

Type: aerated biotreatment
Project C:\BoxDrive\Box\ALL4 Cl-ient Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\old
Stripper Scenario\AsB old Stripper v'7 3/16/2023 Iz5l-:43 PM 11:39:37

COMPOUND: DIMETHYL DISULFIDE

Type of unlt is aerated biotreatment
'l Dcqcri niion of unit
2 Wastewater temperature (C)
? lonnfh ^f ^6ril- inn rrnif /m\J fgrrY \rrr/

4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 ImpeIler diameter (cm)
10 ImpeIler rotation (RPM)

11 Agitator mechanical efficiency
12 aerator effectiveness, alpha
1? if fhara iq nlrra Flnr^r anfar'lLLv'|,

14 Overall biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (g/L)
I'l If covered, then enter 1

18 special input
19 nH f onj- or O fnr no nH ad'irrsj- mcnf \\vrrgvlIlvtsIrgVJuv

The biomass production rate is 0.mglhr. (0.
The fraction di-ssolved solids converted is
The estimated biomass exit concentration is

Quiescent wind shear surface Springer
The fetch to depth ratio is 302.703.
kl is estimated as 5.945e-06 m,/s.
kg is estimated as 0.005633 m/s. Model: 2

kg is estimated as 0.005633 m/s. Model: 2

The Schmidt number is 1.12311.
The frj-ction velocity is 37.398 m/s
kg is estimated as 0.012836 n/s. Model: 3

Agitated surface
Thc rnfefion sncq6l iS 125.654 fadj^ns ntrr ser-nnd.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is 19'7.021.

l8 ASB Zone 2

32.08
368
184
0 .91
135
15
15
49.53
7200
0.83
0.83
0

79
0
n?
0

0

1.24

,4..

_.'..

It5
l:.

- t--
_::
:::l
-ll

:r1

tl-,:
); i

-,1
'ati

Properties of DIMETHYL DISULFIDE at 32.1 deg.C (89.7 deg.F)
hl:0.001558 atm-m3,/mo] vp:41.785 mmHq (0.80821 psi-a)

86.579 y/x
0.062258 g/L gas per g/L liquid

Temperature adjustment factor = 1.046 ^ (T-25), deg. C

k1= 0. L/g-hr d]= 1.034e-05 em2/s dv:0.08'7022 cm2/s
Compound ffow rate from infet water is 0.00782 q/s.
Compound flow rate from inl-et vent is 0. q/s.
Compound flow rate from inlet duct is 0. q/s.
Submerged aeration rate from inlet vent is 0. m3/s.
Total submerged aeration 1s 0. m3/s.
The residence time in the unlt is 15.594 hr.

Ri nmess nrndrrgtion
mg/L)

0.
0. mg/L.

B-8'1



31i)
-12 rr

321
322
32,?

el,l

,?2 5

326
32,1

323
329
330
331
332
333
334
335
335
331
338
339
340
341
342
343
344

kg (agitated)is estimated as 0.11498 n/s.
kl (agitated)is estimated as 0.016622 m/s.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 1.598e-04 m/s.
The effective stripping time (surface + diffused air) is 101.198 minutes.
(1.68663 hrs.)
The pump mixing time is 5 x the
The ratio of the mixing to the
The mean residence tine is 935.
The ratio of the pump mixing to

KG aerated (n/s)
KL aerated (n/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (n/s)
KL OVERALL (n/s)
air stripping tine constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (S/sl

(Mglyear )

EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

pumping recirculaion tlme, 0. min.
striping (surface + dlffused alr) is 0.
622 mLn. (15.594 hr.)
the residence time is 0.

0.11714
Q.01_6622
0.005152
0.005?38
5.945e-06
5. 85e-06
1.598e-04
101.198
0.33't25
U.
u.55tz3
0 .62527
n

6.138e-04
0.019355
9.055e-13
5.674e-05

w2



Type of unit is
1 Tota] water added at the unit (I/s)
1 lrar ^€ ^^^hi-ryq af rrnil- lam2\a dLco vr vPglr!r19o qu urrrL \urrra /

3 Radius of drop pipe (cm)
4 Drop length to conduit (cm)
5 Humidity of inlet air (%)

6 Temperature of aj-r (C)
7 Drain air velocity (ftlmj-n)
8 manhole air velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 Wind speed (cmls at 10 m)

11 di-stance to next unit (cm)
12 slope of underffow conduit
13 friction factor liquid
14 friction factor gas
15 radius of underflow condult
16 Underffow T (C)
'l? nenill:l-inn arrnla 1-ima lmin\

18 design coffection vefocities
19 design branch line fraction

Type of unit is
Q tlT. nrrl-i l- i nn f 1 -^-1 rA-i"a+ €ar e^rhl- i ^nU r1! lJq!uIulvll lrdg-It dA) U-L M ovrPufvll
9 rrnif renrrnla ann\/ardonce nrrmkrer

10 oi1 molecular weight
11 oil density (g/cclt
12 NaUT 1:munlcipal 2=industrial 3:turb.
13 NaUT 1:mass tr. 2=equil
14 parts biomass per 1OO0 parts COD

15 oil water partition method O=owpc
16 use UNIFAC aqueous data base :1
17 specify mass transfer for unit, :1
18 Use biomass for unit option, :1
19 biogrowth Monod half concentrati-on ppm

DETAILED CALCULATIONS at Uni-t 11 ASB Zone 1

Type: aerated biotreatment
Project C:\BoxDri-ve\Box\ALL4 Cfient Fifes\New-Indy Catawba\CONFfDENTIAL\Parker
Poe Privileged and Confidential\New Stripper Permittinq\Emissions\wwtp\pAE\Ofd
Stripper Scenario\ASB Old Stripper v'7 3/16/2023 1:51:43 PM 19z24zIB

COMPOUND: DIMETHYL SULFIDE (DMS)

(cm)

(frls)
fulf

0

50
5

6I
40
z3
84
t28
oo
441
500
. 015
.u1b
.006
72
25
5

2
A

0

200
0
0

0

0

50

Tvne of rrnit is aerated biotreatment
1 Description of unit
2 Wastewater temperature (C)
? I anafh Af ear^l-i an rrni I /m\J fvrrY sL!qurvfr urfrL \rrr,/

4 wj-dth of aeration unit (m)
5 danf h 

^f 
:ar^1- i an rrn i f /m\

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
R Pnwcr nf :aif:finn laanh aar:1-nr tlP\v! gYf \vqvlr qv!gvvL 

f 'LL 
l

9 Impeller diameter (cm1

10 Impeller rotation (RPM)
'l 1 Adi f af Ar manh:ni n: l af f i ni annrr

12 aerator effectiveness, alpha
T? if fharo iq nlrra flnr^r anfor'l

14 Overal-l- biorate (mg / g bio-hr )

15 Aeration air flow (m3/s)
16 active biomass, aeration (g/L)
I1 If covered, then enter 1

18 speci-al input
T 9 nH lenf or O fnr n^ nIJ arlirrql-menf \

(DMS) at 34.1
B-83

ASB Zone 1

34.08
295
295
1A

135
31
'75

49.53
]-200
0.83
0.83
0
19
0

0.3
0

0
'7 .04

deg.C (93.3 deg.F)

11

'ir

Pronerf i es of DTMETHYL SULFIDE



h]= 0.002924 atm-m3/mo1 vp: 704.653 mrnHg (I3.629 psia)
162.463 y/x
0.11606 q/L gas per g/L liquid

Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1:0. L/q-hr dl:1.504e-05 cm2/s dv= 0.14165 cm2/s
Compound flow rate from inl-et water is 0.20146 g/s.
Compound flow rate from inl-et vent is 0. q/s.
Compound flow rate from infet duct is 0, g/s.
Submerged aeration rate from inl-et vent is O. m3ls.
Total submerged aeration is 0. m3,/s.
The residence time in the uni-t is 28.926 hr.

Biomass production
The biomass production rate is 0.mglhr. (0. mqll,)
The fraction dissolved solids converted is O.
The estlmated bi-omass exit concentrati-on is 0. mq,/L.

Qui-escent wind shear surface Springer
The fetch to depth ratio ts 231 .1 66.
kI is estimated as 7.634e-06 m/s.
kg is estlmated as 0 . 00'7 9I'7 m/ s . Model : 2

kg is estimated as 0.007917 m/s. Model: 2

The Schmidt number is 1.01591.
The friction velocity is 37.398 m/s
kg is estimated as 0.017873 m/s. Modef: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is 191.021.
kg (agitated) is estimated as 0 .149'7 8 m/ s .
kI (agitated) is esti-mated as 0 .021,024 m/ s .

The specified and growth bj-omass is 0.3 g/L.
The effective KL (surface + diffused air) is 4.'7'7e-04 m/s.
The effective stripping time (surface + diffused air) 1s 48.915 minutes. (0.81526
hrs. )

The pump mixing time is 5 x the pumping recirculaion ti-me, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is O.
The mean residence time is 1735.541 min. (28.926 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (M/S)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m,/s )

:ir cirinnina l- ima 
^^n<1-An]- 

tm'in\
\ rlrrrr /

FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATILTZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS lg/s)

(Mglyear )

EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 12 def.system exit st
Type: system exit stream

Project C:\BoxDrive\Box\ALL4 Cfient Fil-es\New-Indy Catawba\CoNFIDENTIAL\Parker
Poe Privil-eged and Confidentj-al-\New Stripper Permitting\Emissions\WWTP\PAE\Old
Stripper Scenario\AsB Old Stripper Vl 3/16/2023 1:51:43 PM l-9224:1,8

COMPOUND: DIMETHYL SULFIDE (DMS)

::j

1')
.1rr

,.' I
ia
a':

)a
t)
9r

:) :i

'..?

li

0.15258
0.021024
0 . 0097 69
0.008066
7.634e-06
1.514e-06
4 .'7'7 e-04
48.915
0.80063
0.
0.80063
0.17681
0.
0.1661
5.23815
1.909e-10
0.004001

Tvne of rrni t i s svstcm exi i sire :r1
T Dcscrinfinn nf unit

TOTAL AIR EMISSIONS (g/s)

12 def. svstem exit st

0.
B-84



(Mqlyear ) 0 .

EMISSION FACTOR (g/cm2-s ) 1.909e-10
UNIT EXIT CONCENTRATION (ppmw) 1.753e-05

DETAILED CALCULATIONS at Unit 13 default open hub d
Trrnc. onen hrrl-r .lt:ain
'fHv .

Proj ect C : \BoxDrive\eox\ell4 Client Fif es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Conf idential-\New Stripper Permitting\Emissions\WWTP\PAE\OId
Stripper Scenario\ASB Old Stripper V'7 3/76/2023 1:51:43 PM \9:24:18

COMPOUND: DIMETHYL SULFIDE (DMS)

tr

'T'rzna nf rrn i t- i c An6n lrrrl-r dr: i n

1 Descrinfion of unit 13
'.:z unoerrrow l tu)

3 Totaf water added at the unit (f/s)
A Araa nf nnonind- ^f ,,-if /^-t\v! vysrrrrr9D 4L UrllL l9ILtz,l
i P:iirrc nF rlrnn nina lnm\v! v!vF Hrtsv \vrrr/

6 f)ran Ionafh l-a nnndrriI i/nm\u \vrLr/

7 Open surface:1
8 Subsurface entrance:1
9 subsurface exit =1
10 radius of underfl-ow conduit (cm)
11 distance to next unlt (cm)
1 2 sl onc nf rrnderflow conduit
16 rzclaeij-ru air:t drain nncninc lff /min\
17 munici-pal- waste in condui-t :1
1Q Accrrma anrri lil'rrirrm in rrnif :1

rt! !!J gJr+ U,

19 pH (enter 0 for no pH adjustment)

Type of unit is aerated biotreatment
1 Description of unit

B_85

dcfarrli oncn hrrh 6l

43.89
0

50
5

67
1

0

0

I2
s00
0.015
84
0

0

8.9

F.arrilihri rrm narfili^-i-- i- r*^i- riron hrrh is assrrrqg6[.D9U!rf U! f Urrr Por Lr u!vrrf rr9 f rr urqlrr u!vlJ rruv

Total drain fl-ow is IIl 0 I/s.
Weight fraction down is 2,0548-0?
Gas concentration 1n O mo1 fraction.
Gas flow I71O L/s
Weight fraction out at base of drop is
fraction transferred in the drain drop
fractj-on loss in wastel drop to hub
fraction loss in waste2 drop to hub
fraction foss in waste3 drop to hub
fraction loss in coffection hub drop
fraction loss in unit
fracti-on loss in l-i-ne run
^6mnnnanf 

rrnel-raim af rrni t a/^uvrlrPvlrsrlL ulroLlcorrt v! ullf Lt 9/ J

mol fract. headspace upstream (y)
haarl<nano :l- nnndrri f di cnh:rnae q4vv-4gAye, y

haarlqnana and nf nnndrri i i/rr\

mol fract. headspace vent base
headspace ffow out vent (ccls)
headspace ffow down fine (ccls)
KG surface (m/s)
KL surf ace (m,/s )

flow of waste down hub (1/s)
component fl-ow in waste into unit (S/s)
t-nl- r'l 

^^mn^nant- 
infn rrni+- n/a

Yre

TOTAL AIR EM]SSIONS (s/s\
(Mglyear )

EMISSION FACTOR (g/em2-sl
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB Zone
Type: aerated biotreatment

Proj ect C : \BoxDrive\Box\ALL4 CIient Files\New-Indy Catawba\CONFI DENTIAL\Parker
Poe Privil-eged and Confidential\New Strlpper Permittinq\Emlssions\WWTP\PAE\Old
Stripper Scenario\AsB O1d Stripper v'7 3/16/2023 1:51:43 PM 19:24:78

COMPOUND: DIMETHYL SULFIDE (DMS)

r.113r8491 496611E-01
from hub is .736116

0.
0.
0.
0.13612
0.
0.
0.
0.
0.
4.299e-I9
1.175e-05
-1.17e+06
1.1/e+ub
2834.248
8.784e-09
0.
0.24032
0 .20't 46
0.032855
1.03613
1.909e-10
0.7'7'732

3

1,'7 ASB Zone 3



2 Wastewater temperature (C)
? lannfh Af :orAl-inn rrnif /m\

4 wi-dth of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
B Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
10 Impeller rotation (RPM)

11 Agitator mechanical efficiency
12 aerator effectiveness, alpha
T? if fhora iq nlrra flnr^r anl-ar 1

14 Overall- biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (g/I\
71 If covered, then enter 1

1B special input
19 pH (enter 0 for no pH adjustment)

Properties of DIMETHYL SULFIDE (DMS) at
hl: 0.002519 atm-m3/mof vp= 606.

r39 -94 5 v/x
0.10132 g/L q^" per q/L tiquid

Tomnor:t-rrra arlilsfmcnt f:ctor : 1.046
k1:0. L/g-|Lr dl-= 1.485e-05

Compound flow rate from inlet water is 2
Compound flow rate from inl-et vent is 0.
Compound flow rate from inlet duct is 0.
Submerged aeration rate from j-nfet vent
Total submerged aeration is 0. m3/s.
The residence time in the unit is 15.212

Biomass production

Model

^ (T-251 , deg. C

cm2/s dv: 0.14425 cm2/s
.2t1e-04 g/s.
g/s.
g/s.

is O. m3,/s.

hr.

30
985

30.01
316
188
0.91
135
6
'75
/ o q,?

r200
0.83
0.83
0

I9
0

0.3
0

0

1 .42

deg.C (86. deg.F)
mmHg (7I .14 psia )

)-) )

The biomass production rate is 0.mglhr. (0. mgll,)
The fraction dissolved solids converted is 0.
The estimated biomass exi-t concentration is 0. mq/L,

Quiescent wind shear surface_Springer_
The fetch to depth ratlo is 329.6'75.
kf is estimated as 7.566e-06 m/s.
kg is estj-mated as 0.007884 m/s. Model
kg is estimated as 0.007884 m/s
The Schmidt number is 1.03989.
The friction vef ocity is 37.398 m,/s
kg is estimated as 0.017611 m/s. Model: 3

Agitated surface
The rotation speed is l-25.654 radians per second.
The rotatlon factor NRW is 2.052e+06.
The power number NPR is 7.BB1e-04.
The rotation factor NFR is 191.021.
kg (agitated)is estimated as 0.14804 m/s.
kl ( agitated) is estimated as 0 . 018 962 m/ s .

The specified and growth bj-omass is 0.3 S/f .

The effective KL (surface + diffused air) is 1.053e-04 m/s.
The effective stripping time (surface + diffused air) is 144.073 minutes
(2 .40122 hrs. )

The pump mixing time is 5 x the pumping recircul-aion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 916.326 min. (15.212 lnr.\
The ratio of the pump mixing to the residence time is 0.

T{C:ar:1-od /m/q\

I{T.:oral-or'l /m/q\

KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/ s )

: i r et ri nni nn f i ma 
^^nqfanl- 

/mi n \
\ rr!f rr /
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2

2

0.15081
0.018962
0.00854
0.008032
7.566e-06
1 .49'7 e-06
1.053e-04
r44 .01 3



FRACTION SURFACE VOLATILIZED 0.5886
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACT]ON VOLATILIZED 0.5886
FRACTION BIOLOGICALLY REMOVED 0.31886
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (q/ sl 1 . 305e-04

(Mglyear) 0.004115
EMISSION FACTOR (g/cm2-s ) 1.846e-13
UNIT EXIT CONCENTRATION (ppmw) 1.753e-05

DETAILED CALCULATIONS at Unit 18 ASB Zone 2
Trrnp. ^er:fcd hiotreatment

Project C:\BoxDrive\Box\ALL4 Client Fil-es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Ofd
Srr.i nner Sr:enar.i ^\ ^cp ^r A cl- r.i npsa v'7 3/1,6/2023 1:51:43 PM 79:24:78

COMPOUND: DTMETHYL SULFTDE (DMS)

a-

l.-r-

)
:l

Trunc af rrni f i s aerated biotreatment
1 fte sr-r'i ni ion of unit
2 Wastewater temperature (C)
? lonafh 

^f 
earafinn rrni1- lm\\rr!/

a wj-ain of aeration unj-t (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
B Power of agitation (each aerator,HP)
9 lmpeller diameter (cm)
1O ImpeIler rotation (RPM)
11 Anif:1-ar monh:nical afficiancrr

12 aerator effectiveness, alpha
T? if 1-lrara iq nlrrn flnr^r anfar'l!fv'!,

14 Overall biorate (mg/g bio-hr)
15 Aerati-on air flow (m3/s)
16 active biomass, aeration (g/I)
71 If covered, then enter 1

18 special input
T Q nH /anf or O fnr nn nFl a.lilrqimonf \

ASb ZOne Z

32 .08
368
184
0 .91
135
15
15
49.53
1200
0.83
0.83
0

19
0

0.3
0

0

1 .24

(DMS) at 32.1 deg.C (89.7 deg.F)
vp= 655.201 mmHg (I2.6'73 psia)

mg/L)
0.
0. mq/L.

t8

.l -.' !:

..r) )

: ':) i-)

2't -t

:).:.

Properties of DIMETHYL SULFIDE
h1: 0.002'7 19 atm-m3/mo]

15L.U6Z V/X
0.10863 g/L qas per g/L liquid

Temperature adjustment factor = 1.046 ^ (T-25), deg. C

k1: 0. L/g-inr dl: 1.495e-05 cm2/s dv= 0.1-459'7 cm2/s
Compound flow rate from inlet water is 0.004681 g/s.
Compound flow rate from inl-et vent i-s 0. q/s.
Compound flow rate from inlet duct is 0. g/s.
Submerged aeration rate from inlet vent is O. m3/s.
Total- submerged aeration is 0. m3/s.
The residence time in the uni-t is 15.594 hr.

Biomass nrorirrction

- i,l
,i i
: i..-
ll t

;,-
.:

The biomass production rate j-s 0.mg/hr. (0.
The fraction dissolved solids converted is
The estimated biomass exit concentration is

f)rri aqnonl- r^r'i nd cha:r <rrrf :na Qnr*r rJ-nger
The fef ch to clent-h rati-o is 302.703.
k] is estimated as 7.6e-06 m/s.
kg ls estimated as 0.001966 m/s. Model:
kg is estimated as 0.001966 m/s, Model:
The Schmldt number is 1.02158.
The frlction velocity is 37.398 m/s
kg is estimated as 0.011144 m/s. Model:

Z
a

Agitated surface
The rotation speed is 125.654 radj-ans per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '79'7.02'7.

B-87



319
3 211

_321

at 22
323

?)'l

325
326
32 ,-

323
329
330
331
332
333
331
335
336
331
338
3,3 9

340
?/l 1

342
343
344
2rq

k9 (agitated)is estimated as 0.L4892 m/s.
kl (agitated)i-s estimated as 0.019984 m/s.

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) Ls 2.809e-04 m/s.
The effective stripping time (surface + diffused air) is 57.552 minutes. (0.9592
hrs. )

The pump mixing time is 5 x the pumping recirculaj-on time, 0. min.
The ratio of the mixj-ng to the striping (surface + diffused air) is 0.
The mean residence time is 935.622 min. (15.594 hr.)
The ratio of the pump nixing to the residence time is 0.

KG aerated (rnls )

KL aerated (n/s)
KL OVERALL AERATED (m/s)
KG quiescent (rnls )

KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s)
air stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATIL]ZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
ToTAL AIR EMISSIONS (g/sl

(Mglyear )

EMISSION FACTOR (g/cm2-sl
UNIT EXIT CONCENTRATION (ppmw)

0.15171
0.019984
0.009148
0.008115
7.5e-06
7.537e-06
2.809e-04
57.552
0.76981
0.
0.75981
0.L8284
n

0.003604
0.11365
5.322e-12
1.895e-04

e88



1l
:l j:

a')

Type of unit is
1 Total water added at the unit (1/s) 50
2 Area of openings at unj-t (cm2)
3 Radius of drop pipe (cm)
4 Drop length to conduit (cm)
5 Humidity of inlet air (%)

6 Temperature of air (C)
7 Drain air velocity (ftlmin)
B manhole air velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 Wind speed (cmls at 10 m)
11 distance to next unit (cm)
12 slope of underflow conduit
13 friction factor liquid
14 friction factor gas
15 radius of underflow conduit (cm)
16 Underflow T (C)
T? nsni l leiinn nrrnla f ima /min\
18 design col-l-ection velocities (f t/s )

19 design branch l-ine fraction fuI1

Type of unit is
R FIT, narf if inn fIaa=l arlirr<l- far <nrnf inn

t ggJ

9 rrni f racrrcl a a6n\rardanna nrrmhar

10 oi1 molecular wej-ght
11 oil density (q/ccll
12 NaUT 1:municipal 2=industrial 3=turb.
13 NaUT 1:mass tr. 2=equil
"l 4 narf s lri omass nar 'l OOO narts f-ODrsr ue vr

15 oil- water partition method O=owpc
16 use UNIFAC aqueous data base =1
'I 7 sner-i frz mass tr.ha€6r €nr rrni + =1
18 Use biomass for unit option, =1
19 biogrowth Monod haff concentration ppm

Type of unit is aerated biotreatment
1 Description of unit
2 Wastewater temperature (C)
? Icnoth of aoraf i on rrni f /m\\rrr/

4 width of aeration unit (m)

5 depth of aerati-on unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
1O Impeller rotation (RPM)
1 I Ani 1-atar monhani nrl affi ni onnrr

12 aerator effectiveness, alpha
T? 'if thora iq nlrra fInr^r ant.ar 1

!+vr!,

14 Overall biorate (mq/g bio-hr)
15 Aeratlon air flow (m3/s)
16 active biomass, aeration (S/I)
71 If covered, then enter 1
'lQ <nani:l innrrt-
19 nH f cnf cr O far no nH ad'irrqj-monf \svj sv errlvrr u /

Properties of METHANETHIOL (methyl mercaptan)
B-89

0

50
5

6I
40
25
84
128
66
441
500
. 015
.016
.006
72
25
5
)
.4

0

200
0

0

0

0

DETAILED CALCULATIONS at Unit 11 ASB Zone 1

Type: aerated blotreatment
Proj ect C : \BoxDrive\Box\ALL4 Client Files \New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Conf idential\New Strlpper Permitting\Eml-ssions\WWTP\PAE\OId
Stripper Scenario\AsB Old Stripper V'7 3/16/2023 I:51:43 PM 19:25:00

COMPOUND: METHANETHIOL (methvl mercaptan)

11 ASB Zone 1

34.08
295
295
7.4
135
31
'75

49.53
1200
0.83
0.83
0

19
0

0.3
0

0

1 .04

at 34.1 deg.C (93.3 deg.F)



hl: 0.004158 atm-m3/mol
230.99 y/x

vp: 2212.1-42 nmHg (43.948 psia)

0.76502 q/t gas per g/L liquid
Temperature adjustment factor : 1.046 ^(T-251 | deg. C

k1= 0. L/g-bLr df: 1.525e-05 cm2/s dv= 0.23'702 cm2/s
Compound flow rate from inlet water is 0.016622 g/s.
Compound ffow rate from inlet vent is 0. g/s.
Compound flow rate from inlet duct is O. g/s.
Submerged aeration rate from inlet vent is 0. m3ls.
Total submerged aeration is O. m3/s.
The residence ti-me in the unit is 28.926 hr.

Biomass production
The biomass production rate is 0.mg,/hr. (0 .

The fraction disso]ved solids converted is
The estimated biomass exit concentration i-s

mg/L)
0.
0. mglL.

:r
))
ql

f.)rli acaonl- r^ri nd qhaar <rrrfano Qnr-r irnger
The fetch to depth ratio ts 23'7 .'7 66 .
kl is estimated as 7.703e-06 m/s.
kg is estimated as 0.010871 m/s. Model: 2

kg is estj-mated as 0.010871 m/s. Model: 2

The Schmidt number is 0.63285.
The friction velocity is 37.398 m/s
kq is estimated as 0.024!13 m/s. Model: 3

Agitated surface
The rotation speed j-s 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.BB1e-04.
The rotation factor NFR is '79'7.02'7.

k9 (agitated)is estimated as 0.18977 m/s.
kl (agitated) is estimated as O .02L167 m/ s.

The specified and growth biomass is 0.3 S/f.
The effective KL (surface + diffused air) is 6.265e-04 m/s.
The effective stripping time (surface + diffused air) is 37.242 minutes. (0.6201I
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1735.541 min. (28.926 h'r.)
The ratio of the pump mixing to the residence time is O.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s )

:i r <l-rinnina fima .^n<l-anf lmin\
\ rrrf 11 /

FRACTION SURFACE VOLAT]L] ZED
FRACTION SUBMERGED VOLATILI ZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (s/s\

(Mglyear )

EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 12 def.svstem exlt st
Type: system exit stream

Proj ect C : \BoxDrive\Box\ALL  Cf ient Fif es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\OId
Stripper Scenario\AsB OId Stripper Vl 3/16/2023 1:51:43 PM 19:25: O0

COMPOUND: METHANETHIOL (methvl mercaptan)

m..-^ ^€ ..-: ! r ^ -rz<l- am avi I cl- rarrJlryPg u! uttaL ID )]oLgrrr EAfL ou!sol
1 Descrintion nf Unit

TOTAL AIR EMISSIONS (g/s)

t2

!, ,1

it'
:'-
J:

i,l

-,1 :)

''.'
t'':

"i

L ,-r .l

1-r ,
.l 

't 
,a

__t'

i rj

I1'';
LLL
ti

1-:
-]''
ii:
I l:'
t":

0.79332
0.027761
0 .01287 6

0.01107s
7.703e-06
1.612e-06
6.265e-04
3't .242
0.88738
0.
0.88738
0.093577
0.
0.01475
0 .4651_'7
1.695e-11
2.'705e-04

B-90
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(Mglyear ) 0 .

EMISSION FACTOR (q/cm2-s ) 1.695e-11
UNIT EXIT CONCENTRATION (ppmw) 9.387e-07

DETAILED CALCULATIONS at Unit 13 default open hub d
Trrnc. nncn hrrl-r drain-JF"'

Proj ect C : \BoxDrive\gox\all4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileqed and Confidentiaf\New Stripper Permitting\Emissions\WWTP\PAE\Old
Stripper Scenario\AsB Old Stripper v'7 3/16/2023 I:,51:43 PM 19:25:00

COMPOUND: METHANETHIOL (methyf mercaptan)

Trrna nf rrn i I i q ^nan hrrlr rlra i n
'I Descrinfinn nf unit
2 Underflow T (C)

3 Total water added at the unit (I/s)
4 Area of openings at unit (cm2)
5 Radius of drop pipe (cm)
6 nrnn I annt- h l-n nanArri | /nm\u \ vrlr/

7 Open surface:1
B Subsurface entrance:1
9 subsurface exit :1
10 radius of underflow conduit (cm)
11 di-stance to next uni-t (cm)
12 slope of underffow conduit
''l 6 rrelnciirr air at dr:in nnonino fff /minIvtsv"+r'Y

17 municipal waste 1n conduit =1
1B Assume equilibrium in unit, :l
19 pH (enter 0 for no pH adjustment)

Equilibrium partitloning in drain drop hub
Total drain flow is 1710 I/s.
Welght fraction down is 1,.'72E-08
Gas concentration in 0 mol fraction.
Gas flow 1710 L/s
Weight fraction out at base of drop is L420'7 I117698917E-08
fraction transferred in the drain drop from hub is .7'74002
fraction loss j-n wastel drop to hub 0.
fraction loss in waste2 drop to hub 0.
fraction loss ln waste3 drop to hub 0.
fraction foss in collection hub drop 0.I'74
fraction loss in unit 0.
fraction loss i-n line run 0.
component upstream of unit, q/s 0,
mo1 fract. headspace upstream (y) 0.
headspace at conduit discharge, y 0.
hcerfsn:ce end of conr'lrrif lrr) 4.497e-20
mol- fract. headspace vent base 1.618e-06
headspace ffow out vent (cc/sl -1.17e+06
headspace ffow down line (ccls) 1.17e+06
KG surface (m,/s) 3886.338
KL surface (m/s) 8.868e-09
flow of waste down hub (1/s) 0.
component flow in waste into unit (q/s) 0.020724
tota l ccrmnrlnenf i nfn rrni t - a/c 0.016622Yt"

TOTAL AIR EMISSIONS (g/ s) 0 . 003502
(Mglyear) 0.11043

EMISSION FACTOR (g/cm2-s ) 1.695e-11
UNIT EXIT CONCENTRATION (ppmw) 0.01420'7

DETAILED CALCULATIONS at Unit l-7 ASB Zone 3
Trrnc. acr:1- ed hi nlrgSlrngnl

Proj ect C : \BoxDrive\Box\ALL4 Cl1ent Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Ofd
Stripper Scenario\AsB Old Stripper V'l 3/76/2023 1:51:43 PM 19:25: O0

COMPOUND: METHANETHIOL (methyl mercaptan)

13 defarrlf oncn hrrh d
43.89
0

50
5

61
1

0

0

12
500
0.015
84
0

0

8.9

i-s assumed.
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Type of unit is aerated biotreatment
1 Description of unit

B-91
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2 Wastewater temperature (C)
? lanofh of eFretinn rrnit lmI
4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total- number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
1A Tmnal lar rnf^1-iOn (RPM)
1 1 Ani f:l-nr monh:ni n: l aff i ni annrr

12 aerator effectj-veness, alpha
1 ? i f ihero i q nl rrc fl nur anfor 1LLvl|,

14 Overall biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (g/I)
17 If covered, then enter 1

18 specj-al input
19 pH (enter 0 for no pH adjustment)

30.01
316
188
0.91
135
6

15
4 9. 53
1200
0.83
0.83
0

19
0

0.3
0

0

1 .42

Propertles of METHANETHIOL(methyl mercaptan) at 30. deg.C (86. deg.F)
h1: 0. 003687 atm-m3/mo1 vp: 2014 .774 rnrnHg (38 . 97 psi-a)

204.826 y/x
0.1-4829 q/L gas per g/L liquid

Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1= 0. L/q-hr d]: 1.505e-05 em2/s dv: 0.23155 cm2/s
Compound flow rate from infet water is 1.21e-05 g/s.
Compound flow rate from j-nfet vent is 0. g/s.
Compound flow rate from 1n1et duct is 0. g/s.
Submerged aeration rate from 1n1et vent is 0. m3/s.
Total submerged aeratj-on is 0. m3/s.
The residence time in the unit is 15.2'72 hr,

Bi-omass producti-on
The biomass production rate is 0.mg,/hr. (0. mgll,)
The fraction dissol-ved solids converted is 0.
The estimated biomass exit concentration j-s 0. mg/L.

Quiescent wind shear surface Springer
The fetch to depth rati-o ts 329.6'75.
kl- is estimated as 7.635e-06 m,/s.
kg is estlmated as 0.070826 m/s. Model:
kg is estirnated as 0.010826 m/s. Model:
The Schmidt number is 0.64119.
The friction velocity is 37.398 m/s
kg is estimated as 0.023814 m/s. Model:

2

2

Aqitated surface
The rotation speed j-s 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is 191.021.
kg (agitated)is estimated as 0.18756 m/s.
kt (agitated)is estlmated as 0.019092 m/s.

The specified and growth biomass is 0.3 S/L.
The effective KL (surface + diffused air) is 1.391e-04 m/s.
The effective stripping time (surface + dlffused air) is 109.038 minutes.
(1.81731 hrs.)
The pump mixing time is 5 x the pumping recirculaion time, O. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 916.326 min. (75.212 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s )

:ir sj-rinninc fimc cnnql-^nf /min\
\ frrf ff /

B-92

-.1

_-1
''1'

0.19108
0.019092
0.011483
0.011029
7.635e-06
7.6e-06
1.391e-04
109.038



FRACTION SURFACE VOLATILIZED O.'72669
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.12669
FRACT]ON BIOLOGTCALLY REMOVED 0.18684
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (S/s) 9.23e-06

(Mg,/year) 2.911e-04
EMISSION FACTOR (q/cm2-s) 1.306e-14
UNIT EXIT CONCENTRATION (ppmw) 9.387e-07

DETAILED CALCULATIONS at Unit 18 ASB Zone 2

Type: aerated biotreatment
Proj ect C : \BoxDrive\Box\ALL4 CIient Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privifeged and Confidentiaf \New Stripper Permitting\Emissions\WWTP\PAE\Ol-d
Stripper Scenario\AsB old Stripper v] 3/16/2023 1:51:43 PM 19:25:00

COMPOUND: METHANETHIOL (methyl mercaptan)

Trrnc af rrnif is aerated biOtreatment
1 l-lesr:ri nf i on of unlt
2 Wastewater temperature (C)
? I onaJ- h ^f aar^f i nn rrni | 1m\

4 width of aerati-on unit (m)
E dan'|- h 

^f 
AArA]- i nn rrn i I i/m \rf srrr L \rrr/

6 Area of agitation (each aeratorrm2)
7 Total number of agitators j-n the unj-t
8 Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
1-0 Impeller rotation (RPM)
T1 Aaii-afnr mochanical affiniannrr
12 aerator effectiveness, alpha
'I? if l-hara i< nlrra fInur anfar'lLLv|',

14 OveraIl biorate (mg/g bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (g/I)
11 If covered, then enter 1

18 special lnput
19 pH (enter 0 for no pH adjustment)

Thc hi nm: qq nrndrrqljgn rate is 0 .molhr - l 0 .\v.

The fraction dlssolved soli-ds converted is
The estimated biomass exi-t concentration is

Quiescent wind shear surface_Springer
The fe 1-r:h to denth ratio is 302.703.
kl is estimated as 7.67e-06 m/s.
kg is estimated as 0.010938 m/s. Model-:
kg is estlmated as 0.010938 m/s. Model:
The Schmidt number is 0.64013.
The frlction velocity j-s 37.398 m,/s
kg is estimated as 0.023996 m/s. Model:

2

2

Agitated surface
The rnfation sncc6l iS 125.654 radj,ans ner ser-ond.
The rotation factor NRW is 2.052e+06.
Thc nnwcr nrrmltcr NPR is 7 . 881e-04 .

The rotation factor NFR is 191.021.

1B ASB Zone
32 .08
368
184
0 .9'7
135
15
'75

49.53
1200
0.83
0.83
0

79
0

0.3
0

0
1.24,'!!

.,.4 
^

';,_

--i-a

Propertj-es of METHANETHIOL(methyf mercaptan) at 32.1 deg.C (89.7 deg.F)
h1: 0.003921 atm-m3/mof vp= 2142.771 mmHg (41.446 psia)

2I1 .838 y/x
0.15664 q/L gas per q/L liquid

Temperature adjustment factor : 1.046 ^ (T-25), deg. C

k1= 0. L/g-hr dl:1.515e-05 cm2/s dv:0.23433 cm2/s
Compound flow rate from inlet water is 3.165e-04 g/s.
Compound flow rate from inlet vent is 0. g/s.
Compound flow rate from lnlet duct j-s 0. g/s.
Submerged aeration rate from infet vent is 0. m3/s.
Total submerged aeration is 0. m3,/s.
The residence time in the unit is 15.594 hr.

Ri omass nrodrtction
mq/ L)

0.
u . mgl 1,.

B-93



3!9
32o
32i
322
323

kq (agitated)is estimated as 0.18858 m/s.
kl (agitated)is estimated as 0.020121 m/s.

The specified and growth biomass is 0.3 S/t.
The effective KL (surface + diffused air) is 3.715e-04 m/s.
The effective stripping time (surface + diffused air) is 43.518 minutes. (0.72529
hrs. )

The pump mixing time is 5 x the pumping recj-rculaion tirne, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 935.622 mj-n. (15.594 hr.)
The ratio of the pump mixi-ng to the residence time is 0.

KG aerated (n/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (n/S)
air stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATIL]ZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (g/s)

(Mglyear )

EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

?t 4

325
326
321
328
329
330
331
332
333
??,4

335
336
337
338
339
340
311
342
343
344
?Iq

0.79222
o.o20r2r
0 .0]-27'7 4

0.011143
'7.5'7e-Q6
7.637e-06
3.715e-04
43.518
0.862'tt
0.
0.862'71
0.097161
0.
2.'73!e-Q4
0.008611
4 .033e-13
1 . 08 6e-05
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No Stripper Scenario - Projected Actual Emissions

H2S, TRS Compounds, and VOC

New-lndy Catawba - Catawba, SC

Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings

(priorto H2O2l 747 15.00 17.00 16.00

Predicted % Reduction from H2O2

0.99

MMC converted
into DMDS 0.90 0.99

Foul Condensate (after HrOr) L.47 30.51 L.70 0.16

Avg. ASB lnlet (2021. and2022l 0.2s 0.09 0.20 0.0026

Flow Weichted Loadins: 0.31 L.48 0.27 9.82E-03

H2SSIM/WATER9 Results H2S,s,ls DMDS, s/s DMS, s/s MMC. s/s
ASB Zone L 0.08 0.57 0.22 8.40E-03

ASB Zone 2 0.03 9.43E-03 4.70E-03 1.55E-04

ASB Zone 3 0.02 1.85E-04 r.70E-o4 5.25E-06

Total ASB o.t2 0.58 0.22 8.56E-03

PAE Emissions Factors H2S,lb/ODTP DMDS,lb/ODTP
DMS,

Ib/ODTP

MMC,

Ib/ODTP

Total ASB 1.06E-02 5.04E-02 1.92E-02 7.42E-O4

Post-Project Foul Condensate Flow:

Post-Project Foul Condensate Flow:

Post-Project ASB Influent Flow:

Total ASB Flow:

Total ASB Flow:

Pulo Production

850 gpm

1.22 MGD

25.48 MGD

26.71 MGD

1170 Lls

22OO ODTP/day

MW
34

94

62
48

H2S

DMDS

DMS

MMC
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Type of unit 1s
1 Total water added at the unit (f/s) 50
2 Area of openings at unit (cm2)
3 Radi-us of drop plpe (cm)
4 Drop length to conduit (cm)
5 Humidity of inl-et air (%)

6 Temperature of air (C)
7 Drain air velocity (ftlmin)
8 manhole air velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 Wlnd speed (cm,/s at 10 m)

11 distance to next unit (cm)
12 slope of underflow conduit
13 frj-ction factor liquid
14 friction factor gas
15 radius of underflow conduit (cm)
16 Underfl-ow T (C)
17 nsci l laJ- ion nrucla i- imo fminl
18 design col-lectj-on vel-ocitj-es (ftls)
19 design branch line fraction full-

Type of unlt is
8 HL partition flag=l' adjust for sorption
9 unit recycle convergence number
10 oi1 mol-ecular weight
l-l- oiI density (g/cc\
12 NaUT 1:municipal- 2=industrial 3=turb.
13 NaUT 1:mass tr. 2=equil
14 parts biomass per 1000 parts COD

15 oil water partition method O:owpc
16 use UNIFAC aqueous data base :1
17 specify mass transfer for unj-t, :1
18 Use blomass for unit option, =1
19 biogrowth Monod half concentration ppm

DETAILED CALCULATIONS at Unit 11 ASB Zone 1

Trrnc. eere1- c.l hi otfeatment
Project C:\BoxDrive\Box\ALL4 Cl-ient FiIes\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confidential\New Stripper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/76/2023 Iz4'7:24 PM t9:20220

COMPOUND: DIMETHYL DISULFIDE

Tvna of rrni t i s aerated biotreatment

,')

.I

'a,
_ 

!-,

:r
t_
:3

.:
_!

l1

_l .,

I,

l-
i3
J1
l:-
-la
3.
l!
.:1 9

4a

0

50
5

61
40
25
84
128
66
44'7
500
. 015
. 016
.006
1,2

25
5

2
A

0

200
0

0

0

0

-rL

1:
.ll

-t4

I-.
.l :.

-t-
:i :l
,, .)

1 nascrin1-inn nf unit
2 Wastewater temperature (C)
3 length of aeration unit (m)
4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators 1n the unit
B Power of agltation (each aerator,HP)
Q Tmnol Iar di:maf---^..--er (cm)
10 Impeller rotation (RPM)

11 Agitator mechanical efficiency
12 aerator effectiveness, alpha
T? if l-hero iq nlrrc flnw enfor 1!+vrl ,

14 Overall- blorate (mS/g bio-hr)
15 Aerati-on air f 1ow (m3/s )

16 active biomass, aeration (S/L)
11 If covered, then enter 1

18 special input
19 pH (enter 0 for no pH adjustment)

11 ASB Zone 1

34.08
295
295
r.4
135
31
'75

49.53
r200
0. 83
0.83
0

19
0
n?
0

0

1.04

l
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Properties of DIMETHYL DTSULFIDE at 34.1 deg.C (93.3 deg.F)
h1:0.001714 atm-m3/mol vp:45.945 mmHq (0.88868 psia)

95.2 y/x
0.068011 q/L qas per g/L J-iquid

Temperature adjustment factor : 1.046 ^ (T-251, deg. C

k1= 0. L/g-hr d]= 1.041e-05 cm2/s dv:0.088022 cm2/s
Compound fl-ow rate from inlet water is 1.51733 g/s.
Compound flow rate from inlet vent is 0. g/s.
Compound flow rate from inl-et duct is 0. q/s.
Submerged aeration rate from inlet vent is 0. m3/s.
Totaf submerged aeration is O. m3/s.
The residence time in the unit is 28,926 hr.

Biomass production
The biomass production rate is 0.mg/hr. (0. mgll,)
The fracti-on dissolved sol-i-ds converted is 0.
The estimated biomass exi-t concentration is 0. mq/L.

Qui-escent wj-nd shear surface_Springer_
The fetch to depth ratio is 23'7 .7 66.
kI is estimated as 5.971e-06 m,/s.
kg is estlmated as 0.005598 m/s. Model: 2

kg is estimated as 0.005598 m/s. Model: 2

The Schmidt number is 1.'70472.
The frlction velocity is 37.398 m,/s
kg ls estimated as 0.07292'7 m/s. Model-: 3

Agj-tated surface
The rot:fion sneed is 125.654 radjens ner secnnd
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotatlon factor NFR is '79'7.02'7.
kg (agitated)is estimated as 0.11564 m/s.
k] (agitated)is estlmated as 0.017486 m/s.

The specified and growth biomass is 0.3 S/L.
The effective KL (surface + diffused air) is 2.753e-04 m/s.
The effective stripping time (surface + dj-ffused air) is 84.752 mlnutes. (1.41254
hrs.)
The pump mixing time is 5 x the pumping recircul-aion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence tlme is 1735.541 min. (28.926 hr.\
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL quiescent (m/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s )

air stripping time constant (min)
FRACTION SURFACE VOLATILI ZED
FRACTION SUBMERGED VOLATIL]ZED
TOTAL FRACTION VOLATILIZED
FRACT]ON BIOLOGICALLY REMOVED
FRACTION ABSORBED
TOTAL AIR EMISSIONS (S/sl

( Mgl year )

EMISSION FACTOR (g/cm2-s\
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Uni-t 12 def.svstem exit st
Tvne: svstem exit stream

Project C:\BoxDrive\gox\al,L4 Client Fil-es\New-Indy Catawba\CoNFIDENTIAL\Parker
Poe Privil-eged and Confidential\New Stripper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/16/2023 I:4'7 224 PM 19220:.20

COMPOUND: DIMETHYL D]SULFIDE

Trrne nf rrn'i t 'i s qrrsf cm exi t stre:11
'I Desr-r'i nt ion of unit

:ji

l')r-r
I'rl

-t-
,-l I
tl

1a
1':

0.11781
0.017486
0.005609
0.005703
5.971e-06
5.883e-06
2 .1 53e-04
84 .'7 52
0.36452
0.
0.36452
0.61768
0.
0 .512'7 B

18.063
6.582e-10
0.023901

B-97
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TOTAL AIR EMISSIONS (q/s) 0.
(vtglyear ) O .

EMISSION FACTOR (g/cm2-s ) 6.582e-10
UNIT EXIT CONCENTRATION (ppmw) 4.376e-05

DETAILED CALCULATIONS at Unit 13 default open hub d
Trzne: oncn hrrh drain

Project C:\BoxDrive\Box\ALL4 Cl-j-ent Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confidential\New Strrpper
Permitting\Emisslons\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/76/2023 I:4'7 224 PYi l-9:,20:20

COMPOUND: DIMETHYL DISULFIDE

. F--

iio

i 5lr
i a'l
!!1
i r.l
i':':

Trrna a€ "ni I i ^ ^n6n 
hrrh rlrai nayPE w! ullfL fD vPslr 11U! U!qrfr

1 Descri nl- i nn nf unit
z unqerrtow I (u)
3 Total water added at the unit (I/s)
4 Araa nf nnon i nn< af rrn i l- ( an) \e \ vrrrz /

5 Radirr< nf drnn nino r/nm\
\ vr!! /

6 F)rnn lannfh l-n nnnrlrrif /am\
L \ vlrr/

7 Open surface=1
8 Subsurface entrance:1
9 subsurface exit :1
10 radius of underflow conduit (cm)
11 distance to next uni-t (cm)
12 slope of underflow conduit
16 velocity air at drain opening (ftlmin)
17 municipal waste in conduit :1
lQ Aqqrrmo oarri lilr-i"- in rrnir -1sYurrf vr urlr u,
19 pH (enter 0 for no pH adjustment)

F.crri I il-rlirrm narJ- if iani^^ ;- A--i1 flrnn hrrh i qlYurrrlrrurlr Po! uf urvrrf rrY rrr urorrl u!vI/ ttu! f o
Total drain fl-ow is 1170 t/s.
Weight fraction down is 1.4811E-06
Gas concentration in 0 moI fraction.
Gas flow t]-'70 L/s
rrr^r -L! t*-^ti -rn out at base of drop is 1.34302033990538-06YrE!9rrL !rduLI!

fraction transferred in the drain drop from hub is .093228
fraction loss in wastel drop to hub 0.
fraction l-oss in waste2 drop to hub 0.
fraction l-oss in waste3 drop to hub 0.
fractj-on foss in collectj-on hub drop 0.093228
fraction loss in unit 0.
fraction loss in 1i-ne run 0.
component upstream of unit, q/s 0,
mo1 fract. headspace upstream (y) 0.
headspace at conduit discharge, y 0.
hc: jsner-e enrl ^f nnnrlrri | /rr\ 1.659e-18
mol fract. headspace vent base 3.811e-05
headspace fl-ow out vent (cc/sl -1.17e+06
headspace fl-ow down line (ccls) l-.17e+06
KG surface (m/s) 2001.233
KL surf ace (m/ s ) 6 .7 8'7 e-09
flow of waste down hub (l-ls) 0.
component flow in waste into unit (S/s) I.13289
l-nfrl ^^mh^n6nf inJ-n rrnif- n/q 1.57133Yt e

TOTAL AIR EMISSIONS (q/s ) 0.16155
(Mgl year ) 5 .09 4'7 4

EMISSION FACTOR (q/cm2-s) 6.582e-10
UNIT EXIT CONCENTRATION (ppmw) 7,34302

DETAILED CALCULATIONS at Unlt 17 ASB Zone 3

Type: aerated bi-otreatment
Project C:\BoxDrive\Box\ALL4 CIient Fil-es\New-Indy Catawba\CONFIDENTIAL\parker
Poc Prirri Ieocd and Cgnfidential\Ncw Sfrrnner\lr9'! vu!rFY9!

Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/16/2023 t:4'7:24 PM 19:20220

13 dcf :rr'l I nncn hrtb d
43.89
0

50
5

61
1

0

0

I2
500
0.015
84
0

0

8.9

assumed.

r!,

a1
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COMPOUND: DIMETHYL DISULF]DE

Type of unit is aerated biotreatment
1 Description of unj-t
2 Wastewater temperature (C)
3 l ennj-h ^f ^ar:i i nn rrni f fm)

4 wldth of aeration unit (m)
6 donJ- h 

^f ^aral- 
i nn rrni f /m\

6 Area of agj-tation (each aerator,m2)
7 Total nurber of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller dj-ameter (cm)
10 Impeller rotation (RPM)
'I 1 Aai l- :1- nr moahani nal af f i ni annrr

12 aerator effectj-veness, alpha
1? if l-hara iq nlrrn flnr^r onl-ar-l

14 Overall biorate (mg/S bio-hr)
15 Aeration air flow (m3/s)
16 active bj-omass, aeration (S/Ll
71 If covered, then enter 1

18 special input
T 9 nH ( cnf cr O f or no nH :r]'i rrstmeni- )

r'7 ASb ZOne J
30.01
316
188
0.91
135
6

15
49.53
7200
0. 83
0. 83
0

19
0

0.3
0

0
1 .42

')

l'L r
.1!

Dr^n6rr-iac nf nrr\4ETHyL DISULFIDE at 30. deg.C (96. deq.F)
h]:0.00141 atm-m3/mo1 vp= 37.814 mmHq (0.7314 psia)

Id.5JZ V/X
0.05612e g/L gas per q/L liquid

Temperature adjustment factor : 1.046 ^(T-25), deg. C

k1: 0. L/g-Lrr dI: 1.021e-05 cm2/s dv: 0.085991 cm2/s
Compound flow rate from inlet water 1s 0.00702 q/s.
Compound flow rate from inlet vent i-s 0. g/s.
Compound flow rate from inlet duct is 0. g/s.
Submerged aeration rate from inlet vent is 0. m3,/s.
Total- submerged aeration is 0. m3/s.
The residence time in the unit is 15.212 hr.
_Biomass production

The biomass production rate is 0.mglhr. (0. mqll,)
The fraction dissolved soli-ds converted is 0.
The estimated biomass exit concentrati-on is 0. mq/L.

Quiescent wind shear surface Springer
The fetch to depth ratio is 329.6'75.
kl- is estimated as 5.918e-06 m/s.
kg 1s estimated as 0.005575 m/s. Model: 2

kg is estj-mated as 0.005575 m/s. Model-: 2
The Schmidt number is 1.14436.
The friction velocity is 37.398 m,/s
kg is estlmated as 0.012142 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2,052e+06.
The nowcr nrrmLrcr NPR is 7.881e-04.
The rotation factor NFR i-s 191.021.
kq (agitated)is estimated as 0.1143 m/s.
kI (agitated) is estimated as 0 .0151'72 m/ s.

The specified and growth biomass is 0.3 q/L.
The effective KL (surface + diffused air) is 5.912e-05 m/s.
The effective stripping time (surface + diffused air) is 253
hrs.)
The pump mixing time is 5 x the pumping recirculaion time, 0

The ratio of the mixing to the striping (surface + diffused
The mean residence time is 916.326 min. (I5.2'72 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (m/s ) 0 .11,644
KL aerated (m/s) 0.075112
KL OVERALL AERATED (m/s) 0.004711
KG quiescent (m/s) 0.005679

.944 minrtes. (4.2324

. mln.
air) i-s 0.
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KL quiescent (m/s ) 5.918e-06
KL OVERALL QUIESCENT (m/s) 5.813e-06
KL OVERALL (m,/s) 5 .9'72e-05
air stripping time constant (min) 253.944
FRACTION SURFACE VOLATILIZED 0.18107
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATIL]ZED 0.18107
FRACTION BIOLOGICALLY REMOVED 0.76875
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (q/s) 1.848e-04

(Mglyear ) 0 .00582'7
EMISSION FACTOR (g/cm2-s) 2.614e-13
UNIT EXIT CONCENTRATION (ppmw) 4.376e-05

DETAILED CALCULATIONS at Unit 18 ASB Zone 2

Trrnc: :erei-pd hi otfeatment
Proj ect C : \BoxDrive\Box\ALL  Client Files\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privifeged and Confidential\New Strrpper
Darnif1-in^\Ehjssions\wwTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/L6/2023 I:4'l:24 PM 19t20z20

COMPOUND: DIMETHYL DISULF]DE

Type of unj-t is aerated blotreatment

--.
-' j

r-i-

':")
./:,

lf ,

T Ftcscri nf i on of unit
2 Wastewater temperature (C)
3 length of aeration unit (m)

4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator,HP)
9 Impeller dlameter (cm)
10 Impeller rotation (RPM)
T 1 Adi f:l-^r manh:ni na l affi ci oncrr

12 aerator effectiveness, alpha
1? if l-haro i< nlrrn flnr^r onfor TLLvt' t

14 OveraLl biorate (mg/S bio-hr)
15 Aeration air f l-ow (m3/s )

16 active biomass, aeration (g/Il
I1 If covered, then enter 1

18 special i-nput
T Q ntl lon1- or O far nn nll arlirrstmon1- \L r ylt \ vrr uv! lrv yrr svj se urrrvrr u /

1B AsIj ZOne Z

32 .08
368
184
o .9'7
135
15
'75

49.53
1200
0.83
0.83
0

I9
0

0.3
0

0
'7 .24

Properties of DIMETHYL DISULFIDE at 32.1 deg.C (89.7 deg.F)
h1: 0.001558 atm-m3/mo1 vp= 41.785 mmHg (0.80821 psia)

86.519 y/x
0.052258 g/L gas per q/L liquid

Temperature adiustment factor : 1.046

l:''
I rr-

:' lr

r'jl
l- t

k1: O. L/q-hr d1: 1.034e-05
Compound flow rate from inl-et water is 0
Compound f l-ow rate f rom inl-et vent is 0.
Compound f l-ow rate f rom inl-et duct is 0.
Submerged aeration rate from inlet vent
Total submerged aeratj-on is 0. m3/s.
The residence time in the unit is 15.594

Biomass productlon

^/'F-?q\ dan f
\L -Jt t geY. v

cm2/s dv: 0.08'7022 cm2/s
.02791L q/s.
g/ s.
g/s-

is 0. m3,/s.

hr.

The biomass production rate is O.mglhr. (0. mqll,)
The fraction dissol-ved solids converted 1s 0.
The estimated biomass exit concentration 1s 0. mg/L.

Quiescent wind shear surface Springer
The fetch to depth ratj-o is 302.703.
kl is estimated as 5.945e-06 m/s.
kg is estimated as 0.005633 m/s. Model-: 2

kg is estimated as 0.005633 m/s. Modef: 2

The Schmidt number is 1 .'7 231 I .

The friction vef ocity is 37.398 m,/s
kg is estimated as 0.012836 m/s. Model-: 3
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315
316
3i?
3i8
319
320
32r
322
323

324
325
326
321
328
329
330
331
332
333
334
335
336
337
338
339
340
? 11

342
'3 43
344

Agltated surface
The rotation speed is 125.554 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is ?.881e-04.
The rotation factor NFR is '1 9'1 .02'7.
kg (agitated)is estimated as 0.1-1498 m/s.
k1 (agitated)is estimated as Q.01,6622 m/s.

The specified and growth biomass is 0.3 g/t.
The effective KL (surface + diffused air) is 1.598e-04 m/s.
The effective stripping time (surface + diffused air) is 10L.198 minutes.
( 1 . 68553 hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) i-s 0.
The mean residence time is 935,622 min. (15.594 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (n/s)
KL aerated (m/s)
KL OVERALL AERATED (m/s)
KG quiescent (m/s)
KL qui-escent (m/s )

KL OVERALL OUIESCENT (m/s)
KL OVERALL (m/s)
air stripping time constant (nin)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (S/sl

(Mglyear )

EMISSION FACTOR (g/cm2-s\
UNIT EXIT CONCENTRATION (ppmw)

0.11714
0.0t6622
0.005152
0.005738
5.945e-06
5.85e-05
1 .598e-04
101.198
0.33'728
0.
0.33'728
v . ozozS
n

0.009434
0 .29'7 51_

1 .393e-11
8.'72Le-04
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Type of unit is
1 Total water added at the unit (1/s) 50
a l-^- ^€ ^--^^i-^^ ^+ ,,-lr /^-a\a ALVO V! VPYrrarr9D qL Urlf U \ 91rrz,l

3 Radius of drop pipe (cm)
1 flrnn Ionnl-h fn nnnrlrri| 1am\a vL vy f errY urr u \ errr/

5 Humidity of infet air (Z)
6 Temperature of air (C)
7 Drain air velocity (ftlmin)
8 manhole air velocity (ftlmln)
9 Conduit air velocity (ftlmin)
10 Wind speed (cmls at 10 m)

11 distance to next uni-t (cm)
12 slope of underflow conduit
13 friction factor liquid
14 friction factor gas
l-5 radius of underfl-ow conduit (cm)
16 Underflow T (C)
'l? neni l l:1- inn nrrclo 1- ima fmin\

\ rLr+ r. /

18 design collection velocities (ftls)
19 design branch li-ne fraction fu1I

Type of unit is
Q lJT. n:rl- i f i nn f I -^-1 rAirrof €ar q^rnf i ^n9 rI! PO! UIL.|I rIO9-r I OV) UDL !V! ovlPuf vlr

9 unit recycle convergence number
10 oiI molecular weight
11 oil density (q/ccl
12 NaUT 1:muni-cipal 2:industrlal 3:turb.
13 NaUT 1=mass tr. 2:equil
'1 4 nari- s hi nmass ner 1OO0 narts COD

15 oi1 water partj-tion method O:owpc
16 use UNIFAC aqueous data base :-
T 7 sncci f rr mass f r,ansfcr f or rrn it. :1

vrvg+!]g!v!!v!grr+9,

18 Use bj-omass for unit option, =1
19 biogrowth Monod half concentration ppm

DETAILED CALCULATIONS at Unit 11 ASB Zone 1

Tvpe: aerated biotreatment
Project C:\BoxDrive\Box\ALL4 Client Fj-les\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/16/2023 I:4'7:24 PM 79:27:06

COMPOUND: DIMETHYL SULFIDE (DMS)

0

50
5

61
40
25
84
128
66
441
500
. 015
.016
.006
1_2

25
5

2
A

0
200
0

0

0

0

ASB Zone l-

34.08
295
295
7.4
135
31
'75

49.53
1200
0.83
0.83
0

19
0
0.3
0

0
'7.04

i:l

Type of unit is aerated biotreatment
1 Description of unit
2 Wastewater temperature (C)
? lanafh 

^f 
aar^finn rrnif 1m\

4 width of aeration uni-t (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total- number of agitators in the unit
8 Power of agitatj-on (each aerator,HP)
9 Impeller diameter (cm1

10 Impeller rotation (RPM)
11 Ani f :l- nr manh:ni nr'l of f i ai onarr

12 aerator effectiveness, alpha
1? if fharo ic nlrrn flnr^r anl-ar'l

14 Overall biorate (mg/g blo-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (q/L)
I1 If covered, then enter 1

18 special input
19 pH (enter 0 for no pH adjustment)

11
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Properties of DIMETHYL SULFIDE (DMS) at 34.1 deg.C (93.3 deg.F)
hl: 0.002924 atm-m3/mol vp: 704.653 mmHg (13.629 psia)

roz .4 bJ v/ x
0.11606 g/L gas per q/L liquid

Temperature adjustment factor = 1.046 ^(T-25\, deg. C

k1: 0. L/q-hr dI= 1.504e-05 cm2/s dv= 0.I4165 cm2/s
Compound flow rate from inlet water is 0.21039 g/s.
Compound fl-ow rate from inl-et vent i-s 0. q/s.
Compound flow rate from infet duct is 0. q/s.
Submerged aeration rate from inlet vent is 0. m3,/s.
Total- submerged aeration is O. m3/s.
The residence time in the unit is 28.926 h.r.

Biomass production
The biomass production rate is 0.mglhr. (0. mg/L)
The fractlon dissofved solids converted is O.
The estj-mated biomass exit concentration is 0. mg/L.

Quiescent wind shear surface Springer
The fetch to depth ratio is 23'7.'766.
kl is esti-mated as 7.634e-06 m/s.
kg is estimated as 0.007917 m/s. Model: 2

kg is estimated as 0.007917 m/s. Model: 2

The Schmidt number is 1.01591.
The friction veloci-ty is 37.398 m/s
kg is estimated as 0.017873 m/s. Model: 3

Agitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is 191.02'7.
kg (agitated)is estimated as 0.14978 m/s.
k] (agitated)is estimated as 0.027024 m/s.

The specified and growth biomass j-s 0.3 q/L.
The effective KL (surface + diffused air) is 4.11e-04 m/s.
The effective stripping time (surface + diffused air) is 48.915 minutes. (0.81526
hrs. )

The pump mixing time is 5 x the pumping recircul-aion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is O.
The mean residence time is 1735.541 min. (28,926 h,r,l
The ratj-o of the pump mixing to the residence time is 0.

KG aerated (m,/s) 0.15258
KL aerated (m,/s) 0.021024
KL OVERALL AERATED (m/s) 0.009769
KG qulescent (m/s) 0.008066
KL quiescent (m/s) 7.634e-06
KL OVERALL QUIESCENT (m/s) 1.514e-06
KL OVERALL (m,/s ) 4 .'7'7 e-04
air stripping time constant (min) 48.915
FRACTION SURFACE VOLATTLIZED 0.80064
FRACT]ON SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.80064
FRACT]ON BIOLOGICALLY REMOVED 0.1768
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (q/sl 0.27648

(Mglyear) 6.82699
EMISSION FACTOR (g/cm2-s) 2.488e-10
UNIT EXIT CONCENTRATION (ppmw) 0.005215

DETAILED CALCULATIONS at Unit 12 def.svstem exit st
Type: system exit stream

Proj ect C : \BoxDrive\Box\ALL4 Client FiIes \New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential-\New Stripper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/16/2023 7:4'7 :24 PM t.9:'2I:06

COMPOUND: DIMETHYL SULF]DE (DMS)

Trrne of rrni I i s svstem exi I sf re:r1
1 Description of unit 12 def.system exit st
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TOTAL AIR EMISSIONS (S/sl 0.
(Mg,/year) 0.

EMISSION FACTOR (g/ cm2-s) 2. 488e-10
UNIT EXIT CONCENTRATION (ppmw) 2.285e-05

DETAILED CALCULATIONS at Unit 13 default open hub d
Trrnc: nncn hrrh rtr:ain

Project C:\BoxDrj-ve\Box\ALL4 Cfient Fifes\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confidentiaf\New Strrpper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenarj-o\ASB Hardpipe Scenario V7
3/1,6/2023 7:4'7:24 PNI 19:.2L206

COMPOUND: DIMETHYL SULFIDE (DMS)

Trrna nf rrn i '|- i q anan hrrh dr: i n

1 Description of unit 13
2 Underfl-ow T (C)

3 Tota1 water added at the unit (1/s)
4 Aro: nf nnoni naq a1- rrni f lam2\u \ vllLa /

( Padirr< nf rlrnn nina /nm\
\ vrrr /

6 Dron 'l anaf h l- n cnnrlrri l- f nm\u \vrrr/

7 Open surface=1
8 Subsurface entrance:1
9 subsurface exit :1
10 radius of underffow conduit (cm)
11 di-stance to next unit (cm)
12 slope of underflow conduit
16 velocity air at drain opening (ftlmin)
17 municipaf waste in conduit =1
1A Aq<rrma aarri lihrirrm in rrnit- :1

19 pH (enter O for no pH adjustment)

Zone 3

def:rrl f 
^ncn 

hrrh 6l

43.89
0

50
5

cr ,L

1

0

0

72
500
0.015
84
0

0

8.9

trnrrilil-rrirrm n:r1-ifioninc in jr:in clron hrrh is:ssr1696l
Total drain fl-ow is 7]-'70 I/s.
Weight fraction down is 2.6'7'7E-01
Gas concentrati-on in 0 mol fraction.
Gas ffow II'1 0 L/s
Weight fraction out at base of drop is
fraction transferred in the drain drop
fraction loss 1n wastel drop to hub
fraction loss in waste2 drop to hub
fraction loss i-n waste3 drop to hub
fraction loss i-n coffection hub drop
fraction loss in unit
fracti-on loss in fine run
component upstream of unit, g/s
mol fraal he:rlqn:na rrnqfraam lrr\
haarl<nana ef nnndrri I rli cnlr:raa I
headspace end of conduit (y)
mol fracf. headsnage vent baSe
headspace fl-ow out vent (cc/sl
headspace flow down line (cc/sl
KG surface (m/s)
KL surface (m/s)
flow of waste down hub (l/s)
component flow in waste into unit (S/s)
fnf:l 

^^mn^nonf 
infn rrnil- n/<rrluv qrrf s, Yt r

TOTAL AIR EMISSIONS (q/sl
( Mgl year )

EMISSION FACTOR (q/cm2-s)
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB
Tvpe: aerated biotreatment

Project C:\BoxDrive\Box\ALL4 CIient FiIes\New-Indy Catawba\CONFIDENTIAL\Parker
Dna Drirri l anarl .-.d Confj_dential\New Stripper
Permitting\smissj-ons\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/76/2023 I:4'7:24 Pr4 79:27:.06

2.31101058606837E-07
from hub is .136116

0.
0.
0.
0.73612
0.
0.
0.
0.
0.
5.603e-19
1.532e-05
-1.17e+06
1 . 17e+0 6

2834.248
8.784e-09
0.
0 . 31321
0.21039
0.04282r
1.3504
2.488e-10
0.2311
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COMPOUND: DIMETHYL SULFIDE (DMS)

Type of unit is aerated biotreatment
1 Ftcseri n1- ian nf unit
2 Wastewater temperature (C)
? loncl-h of aoration rrnij- /m\
4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aeratorrm2)
7 Total number of agitators in the unit
8 Power of agltation (each aerator,HP)
9 Impeller diameter (cm)
10 ImpeIler rotatlon (RPM)
1 1 Adi l-il-^r manhani nal offi ni annrr

12 aerator effectiveness, alpha
T ? i f ]-hora i < nlrrn f lnr^r anf ar TLLv|f,

14 OveraII biorate (nS/q bio-hr)
15 Aeration alr flow (m3/s)
16 active biomass, aeration (S/I)
71 If covered, then enter 1

1B special input
19 pH (enter 0 for no pH adjustment)

I1 ASB Zone 3

30.01
3'7 6

188
0.91
135
6

15
4 9. s3
1200
0.83
0.83
0
79
0

0.3
0

0
'7 .42

l

Propertj-es of DIMETHYL SULFIDE (DMS) at 30. deg.C (86. deg.F)
hl: 0.002519 atm-m3/mol vp= 606.985 mmHg (Il.'74 psia)

1-39.945 y/x
0.10132 g/L gas per g/L liquid

Temperature adjustment factor = 1.046 ^ (T-25), deg. C

KI: u. Llq-nr d]: 1.485e-05 cm2/s dv: 0 .L4425 cm2/s
Compound fl-ow rate from inlet water is 2.889e-04 g/s.
Compound fl-ow rate from inlet vent is 0. q/s.
Compound fl-ow rate from inlet duct is 0. g/s.
Submerged aeration rate from infet vent is 0. m3/s.
Total submerged aeration is 0. m3/s.
The residence time in the unit is 15.212 hrr.

Ri omass nrodrrction
The biomass production rate is 0.mg/hr. (0. mgll,)
The fraction dissol-ved solids converted is 0.
The estimated biomass exlt concentration is 0. mq/L.

Quiescent wind shear surface_Springer_
The fetch to depth ratj-o is 329.61 5.
kl- is estimated as 7.566e-06 m/s.
kg is estimated as 0.007884 m/s. Modef: 2
kg is estj-mated as 0.007884 m/s. Modef: 2
The Schmidt number is 1.03989.
The friction velocity is 37.398 m/s
kg is estimated as 0.017611 m/s. Model: 3

Agitated surface
The rotatlon speed is 125.654 radians per second.
The rotatlon factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotati-on factor NFR is 191.021.
kq (agitated)is estimated as 0.14804 m/s.
kI (aqitated)is estimated as 0.018962 m/s.

fhe specified and growth biornass is 0.3 S/L.
The effective KL (surface + diffused ai-r) is 1.053e-04 m/s.
The effective stripping time (surface + diffused air) is 144.073 minutes.
(2.40722 hrs. )

The pump mixing time is 5 x the pumping recircufalon time, O. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence ti-me is 916.326 min. (I5.21 2 hr.)
The ratj-o of the pump mixing to the residence time is 0.

KG aerated (m/s) 0.15081
KL aerated (m/s) 0.018962
KL OVERALL AERATED (m/s) 0.00854
KG quiescent (m/s ) 0.008032

B-105



KL quiescent (m/s) 7.566e-06
xr, ovsRALL QUIESCENT (m/s) 1 .491e-06
KL OVERALL (m/s) 1.053e-04
air stripping time constant (min) 144.013
FRACTION SURFACE VOLATILIZED 0.5886
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.5886
FRACTION B]OLOGICALLY REMOVED 0.31886
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (g/ s\ 1 .701e-04

(Mglyear) 0.005363
EMISSION FACTOR (g/cm2-s, 2.406e-13
UNIT EXIT CONCENTRATION (ppmw) 2.285e-05

DETAILED CALCULATIONS at Unit 18 ASB Zone 2
Tvnc: eereted hiotreatment

Project C:\BoxDrive\Box\ell4 Client Fil-es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privil-eged and Confidential\New Stripper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenarj-o\ASB Hardpipe Scenario V7
3/76/2023 7:41224 PM 19:.27:06

COMPOUND: DIMETHYL SULFIDE (DMS)
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Type of unit is aerated biotreatment
1 Description of unit
2 Wastewater temperature (C)
? I anaih nf aar:1- i nn rrni I lm\J fvrrY \rLr/

4 width of aeration unit (m)

5 depth of aeration unit (m)

6 Area of agitation (each aerator,m2)
7 Total number of agltators in the unit
8 Power of agltation (each aerator,HP)
9 Impeller diameter (cm)
10 lmpeIler rotation (RPM)
1 l Adi faf^r manh:ni nal effi ci encrr

12 aerator effectiveness, alpha
'l? if l-hora iq nlrrn flar^r onfor 1

14 Overal-I biorate (mg/g bio-hr)
15 Aeration air flow (m3,/s)
16 active biomass, aeration (g/I\
11 If covered, then enter 1

18 special input
19 pH (enter 0 for no pH adjustment)

Propertles of DIMETHYL SULFIDE
h]= 0 .00211-9 atm-m3/mol

rar.uoz v/x

A5tJ ZOne Z

32.08
368
184
o .9'7
135
1f,
15
49.53
1200
0.83
0.83
0

IY
0

0.3
0

0
1 .24

(DMS) aL 32.1 deg.C (89.7 deg.F)
vp= 655.201 mmHq (72.613 psia)

]-:
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:ai

29-l
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t!:,
2aa
2a-
2;q I
2a?

.ti
2')2
2)j
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.t t:;
_ 

a,a
1:j,-

,- :' 
-:

- ).)

0.10863 g/L gas per g/L liquid
Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1= 0. L/g-h'r dl= 1.495e-05 cm2/s dv= 0.14591 cm2/s
Compound flow rate from inlet water j-s 0.006101 q/s.
Compound flow rate from inlet vent j-s 0. q/s.
Compound fl-ow rate from inlet duct is 0. q/s.
Submerged aeration rate from inl-et vent j-s 0. m3,/s.
Total submerged aeration is 0. m3/s.
The residence time in the unit 1s 15.594 hr.

Biomass producti-on
The biomass production rate is 0.mglhr. (0. mqll)
The fraction dissolved solids converted is 0.
The estimated biomass exit concentration is 0. nglT,.

Quiescent wind shear surface Springer
The fetch to depth ratio j-s 302.703.
kI is estimated as 7.6e-06 m/s.
kg is estimated as 0.001966 m/s. Model: 2

kg i-s estimated as 0.007966 m/s. Model: 2

The Schmidt number is 1.02'758.
The friction vef ocity is 37.398 m,/s
lzn ie ael-ima1-arl aS 0.0L1144 m/5. MOdeI: 3
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3i5
316
31i
31S
3L9
324
32 i
322
323

324
325
326
32i
328
329
330
331
332
333
334
335
336
331
338
339
340
1A1

342
343
1A A

Aqitated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW 1s 2.052e+06,
The power number NPR is 7.881e-04.
The rotation factor NFR is '1 9'7.027.
kq (agltated)is estimated as 0.14892 m/s.
kl (agitated)is estimated as 0.019984 m/s.

The specified and growth biornass is 0.3 g/L.
The effective KL (surface + diffused air) is 2.809e-04 m/s.
The effective stripping time (surface + diffused air) is 57.552 minutes. (0.9592
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 935.622 min. (15.594 hr.)
The ratio of the pump mixing to the residence tj-me is 0.

KG aerated (m/s)
KL aerated (n/s)
KL OVERALL AERATED (m/s)
KG quiescent (n/s)
KL quiescent (n/s)
KL OVERALL QUIESCENT (m/s)
KL OVERALL (m/s)
air stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMISSIONS (g/s)

(Mglyear)
EMISSION FACTOR (g/cm2-sl
UNIT EXIT CONCENTRATION (ppmw)

0.15171
0.019984
0.009148
0.008115
7.6e-06
7.53?e-06
2.809e-04
5't .552
0.76981
0.
0.76981
0.78284
U.
0 . 004 69?
0.r48L2
6 .937 e-L2
2 .469e-04
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Trrna nf rrni I i c

1 Total water added at the unit (1/s) 50
? lrar ^F ^^^hi-ry< af rrnil- (an2\a dLCO Vr VPglllllgJ qu srr+u \errrz /

3 Radius of drop pipe (cm)
d F)rnn I ann1- h f n nnnrlrri l- /nm\

5 Humidity of inlet air (%)

6 Temperature of air (C)
7 Drain air velocity (ftlmin)
B manhole air velocity (ftlmin)
9 Conduit air velocity (ftlmin)
10 Wind speed (cmls at 10 m)

11 distance to next unlt (cm)
12 slope of underflow conduit
13 friction factor liquid
14 friction factor gas
15 radius of underffow conduit (cm)
16 Underflow T (C)
1? osci l laf inn crzclo time tmin\
18 design collection velocities (ftls)
19 design branch l-ine fractlon full

Trrna nf rrnil- ia

R llT. n:rl- i ]- i nn f I ^-_1 ^rr..-! s^- qnrnf i nnrro9-rr auJuDL !u! ovrvLrvrl
Q rrnil- ranr;nla 

^nh\rardanna 
nrrmhar

10 oil molecular weight
11 oil density (g/ccl
12 NaUT 1=municipal 2:i-ndustrial 3:turb.
13 NaUT 1=mass tr. 2:equi-1
14 n:rts hi nmass ncr '1 OOO n:rf s CQp

15 oi1 water partition method O=owpc
16 use UNIFAC aqueous data base :1
'I 7 sncr-ifv mass f ranqfer for rrni l- , =1
18 Use biomass for unit option, =1
19 biogrowth Monod half concentration ppm

Tvne of unit is aerated blOtreatment
1 Description of unit
2 Wastewater temperature (C)
3 length of aeration unit (m)
4 width of aeration unit (m)
5 danf h 

^f 
:ar.f i nn rrni f /n\

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
8 Power of agitation (each aerator/HP)
9 Impeller diameter (cm)
10 Impeller rotation (RPM)
1 1 Aai 1-:1-ar maahani na l affi ni annrr

12 aerator effectiveness, alpha
'l? if l-hora i< nlrrn flnr^r ant-ar 1

14 Overall biorate (mg/q bio-hr)
15 Aeratlon air f l-ow (m3/s )

16 active blomass, aeration (S/I)
I1 If covered, then enter 1

18 speci-a1 input
19 pH (enter 0 for no pH adjustment)

11

0

50
5

o-L

40
25
84
728
bt)

441
500
. 015
. 016
.006
L2
25
5

2

.4

0

200
0

0

0
0

ASB Zone 1

34.08
295
295
1- .4
135
31
15
49.53
1200
0.83
0.83
0

19
0

0.3
0

0

1 .04

DETAILED CALCULATIONS at Unit 11 ASB Zone 1

Type: aerated biotreatment
Project C:\BoxDrive\Box\ALL4 Clj-ent Fil-es\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/76/2023 tz4'7:24 PIl 19:.2I:47

COMPOUND: METHANETHIOL (methyl mercaptan)
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Properties of METHANETHIOL(methyl mercaptan) at 34.1 deg.C (93.3 deg.F)
hr= 0.004158 atm-m3/mol vp= 2212.142 mmHg (43.948 psia)

230.99 y/x
0.16502 q/L gas per q/L liquid

Temperature adjustment factor:1.046 ^(T-25), deg. C

K_L: U. !,/g-nr d]= 1.525e-05 cm2/s dv:0.23102 cm2/s
Compound flow rate from inl-et water is 0.00941I g/s.
Compound flow rate from inlet vent is 0. g/s.
Compound fl-ow rate from j-nlet duct is 0. q/s.
Submerged aeration rate from inlet vent is O. m3/s.
Totaf submerged aeration is 0. m3/s.
The residence time in the unit is 28.926 hr.

Rirrmass nrodrr.ction
The biomass production rate is 0.mglhr. (0. mqll,)
The fraction disso]ved solids converted is 0,
The estimated biomass exit concentratlon is 0. mq/L.

Quiescent wind shear surface Springer
The fetch to clenfh ratio is 23'7.'766.
kl- is estimated as 7.703e-06 m,/s.
kg i-s estimated as 0.010871 m/s. Model-: 2

kg i-s estimated as 0.010871 m/s. Model: 2

The Schmidt number is 0. 63285.
The friction vefoclty ls 37.398 m/s
kg is estimated as 0 . 0241'73 m/ s . Modef : 3

Agitated surface
The rotation snecd is 125.654 radjAns ntrr ser-ond.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotation factor NFR is '791.021.
kg (agitated)is estimated as 0.189'7'7 m/s.
kI (agitated) is estimated as 0 .021,76'7 m/ s .

The specified and growth biomass is 0.3 g/L.
The effective KL (surface + diffused air) is 6.265e-04 m/s.
The effective stripping time (surface + diffused air) is 37.242 minutes. (0.62017
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 1735.541 min. (28,926 hr.\
The ratio of the pump mixing to the resj-dence time is 0.

KG aerated (m/s) 0.79332
KL aerated (m/s) 0 .02116'7
KL OVERALL AERATED (m/s) 0.012816
KG quiescent (m/s) 0.011075
KL quiescent (m/s ) 7 .703e-06
KL OVERALL QUIESCENT (m/s) '7 .6'72e-06
KL OVERALL (m/s) 6.265e-04
air stripping time constant (min) 3'1.242
FRACTION SURFACE VOLATILIZED 0.88738
FRACTION SUBMERGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED 0.88738
FRACT]ON B]OLOGICALLY REMOVED 0.093578
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (S/s) 0.008404

(Mglyear) 0.26504
EMISSION FACTOR (g/cm2-s) 9.65'7e-L2
UNIT EXIT CONCENTRATION (ppmw) 1.541e-04

DETAILED CALCULATIONS at Unit 12 def.svstem exit st
Tvne: svsfem cxii strgam

Proj ect C : \BoxDrive\Box\ell4 Client Fifes\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privileged and Confidentiaf\New Strrpper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/16/2023 I:4'7:24 PM t9:.2tz4t

COMPOUND: METHANETHIOL (methyl mercaptan)

Tvne of rrni I i s sirqf 6m avi I cf ra:rrq
1 naeari nf i an ^€ Unit 12 def . srrsfpm pxi t sf

B-109
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TOTAL AIR EMTSSIONS (g/s) 0.
(Mqlyear ) 0 .

EMISSION FACTOR (q/cm2-s) 9.65'7e-1-2
UNIT EXIT CONCENTRATION (ppmw) 5.348e-07

DETAILED CALCULATIONS at Unit 13 default open hub d
Trrnc. nnen hrrl-r drain
'f H".

Project C:\BoxDrive\gox\ell4 Client Fil-es\New-Indy Catawba\CoNFIDENTIAL\Parker
Poe Privileged and Confidential\New Stripper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7

3/16/2023 7:4'7:24 PM 79:.2I:41
COMPOUND: METHANETHIOL(methyl mercaptan)

Trrno nf rrn i f i q 
^non hrrh rlr: i n

1 Descripti-on of unit 13
2 Underffow T (C)

3 Total water added at the unit (1/s)
/ r-^- ^€ ^^^^l -^- ^+ ,,ni + | ^^a\a n! gd 9r 9Pgrrrrr9 D d L urrr u \ urrrz ,/

5 Radius of drop pipe (cm)
6 Drop length to conduit (cm)
7 Open surface:1
8 Subsurface entrance:1
9 subsurface exit :1
1O radius of underflow conduit (cm)
11 distance to next unit (cm)
12 slope of underflow conduit
16 velocity air at draln opening (ftlmin)
17 municipal waste in conduit =1
l-8 Assume equilibrium in unit, :l
19 pH (enter 0 for no pH adjustment)

Zone 3

defarr'l | crntrn hrrh d
43 .89
0

50
5

61
1

0

0

I2
500
0.015
84
0
0

8.9

:,:

'4,

i:
.: .:

.!
..:

,1. ':

',r a

,.,f,

Equilibrium partitioning in drain drop hub is assumed.
Total draln flow is 7IT0 I/s.
Weight fraction down is 9.8E-09
Gas concentratlon in 0 mof fracti-on.
Gas flow ]-]-'70 L/s
Weight fraction out at base of drop is
fraction transferred in the drain drop
fraction loss in wastel drop to hub
fraction loss in waste2 drop to hub
fraction loss in waste3 drop to hub
fraction loss 1n colfection hub drop
fraction loss in unit
fraction loss in line run
component upstream of unlt, g/s
mnl fraal ho:rl<n:na rrh<1-raam 1r;\g!vglr! \J /

headspace at conduit discharge, y
headspace end of conduit (y)
mn'l f rar'1 . hearlsnace vent base
headspace fl-ow out vent (ccls)
headspace flow down line (ccls)
KG surf ace (m,/ s )

KL surface (m/s)
ffow of waste down hub (l/s)
component flow in waste into unit (q/s)
total component into unit, g/s
TOTAL AIR EMISSIONS (S/sl

(Mglyear )

EMISSION FACTOR (g/cm2-sl
UNIT EXIT CONCENTRATION (ppmw)

DETAILED CALCULATIONS at Unit 17 ASB
Type: aerated biotreatment

Proj ect C : \BoxDrive\BoX\ALL  Client FiIes\New-Indy Catawba\CONFIDENTIAL\Parker
Poe Privj-leged and Confidentiaf\New Stripper
Permitting\Emissions\wwtp\pAE\Hardpipe Scenario\ASB Hardpi-pe Scenario V7
3/16/2023 I:4"7 224 PM 19:.21-:47

8.09478308097639E-09
from hub is .I'74002

0.
0.
0.
0 .t'7 4

0.
0.
0.
0.
0.
2 .559e-20
9.2I'7e-0'7
-1.17e+06
1.17e+06
3886.338
B . B 68e-09
0.
0.011466
0.009471
0.00199s
0 .06291,8
9 .651e-1-2
0.008095

B-1 10



COMPOUND: METHANETHIOL (methyl mercaptan )

Type of unit is aerated biotreatment
1 Description of unit I1
2 Wastewater temperature (C)
? lanal-h 

^f ^araf 
inn rrnif /m\

4 wi-dth of aeration unit (m)

5 depth of aeration unit (m)

6 erla of agitation (each aerator,m2)
7 Total number of agi-tators in the unit
B Power of agitation (each aerator,HP)
9 Impeller diameter (cm)
1O Impeller rotation (RPM)
1 1 Adi f^]-^r manh:ni n: I affi ci annrr

12 aerator effectiveness, alpha
1? if fhara ie nl,r^ Fr^r., anrar 1rJ PaUy !lvwt EIILY! f

14 Overall biorate (mg/g bio-hr)
15 Aeration air f l-ow (m3/s )

16 active biomass, aeratj-on (g/Ll
71 If covered, then enter 1

18 special input
19 pH (enter 0 for no pH adjustment)

g/L liquid
factor : 1.046
dI= 1.505e-05

ASB Zone
30.01
316
188
0.91
135
b

15
/ o q?

1200
0.83
0.83
0

I9
0

0.3
0

0
1 .42

Properties of METHANETHIOL(methyl mercaptan) at 30. deg.C (86. deq.F)
h]= 0.003687 atm-m3/mof vp:2014.774 rnrnHg (38.97 psia)

204.826 y/x
0.14829 g/L gas per

Tcmncraf rr re adi r1 Stment
k1: 0. L/q-hr

Compound flow rate from inlet water 1s 7

Compound flow rate from lnlet vent 1s 0.
Compound flow rate from inlet duct is 0.
Submerged aeration rate from infet vent
Totaf submerged aeration ls 0. m3/s.
The residence time in the unit is 15.212

Biomass production
The biomass production rate is 0 .mg,/hr. (0. mgll,)
The fractlon dissolved solids converted is O.
The estimated biomass exit concentration is O

Orri a<nanl- r^ri nd <ha:r <rrrfaca qnrYs+evvvrlu -rrlnger

^ (T-25\ | deg. C

cm2/s dv= 0.23755 cm2/s
.231e-06 q/s.
q/ s.
q/ s.

is 0. m3ls.

hr.

'1ne

k1
kq
kg
'1ne

1- -^9

1s estimated as 0.010825 m/s.
is estimated as 0.010826 m/s.
Schmidt number is 0. 641'79.
friction vefocitv is 37.398

is estimated as O.OZ:gfa m/s.

fetch to depth ratio is 329.675.
is estimated as 7.635e-06 m/s.

Model
ModeI

m/s
ModeI: 3

Agitated surface
rotation speed is 125.654 radians per second.
rotation factor NRW is 2.052e+06.
power number NPR 1s 7.881e-04.
rotation factor NFR is '79'7 .021 .

(aaitatad) is estimated as
farritafed)is esf imated as
The specified and growth
ef f er-f i rre KT, { srrrf ace +
affaalirzo qfrinninn l- imo

R1??'1 hr< \

KG

KL
KL
KG

pump mi-xing time is 5 x the pumpinq recj-rcul-aion time, O. min.
ratio of the mixing to the striping (surface + diffused air) is 0

mean residence ti-me is 916.326 min. (15.2'72 hr.)
*^+j^ ^€ +L mixinc fn fhc reSidenCe time iS O.! a L.|! L1IE PUlLtIr rLrr^rlrY LV Urf s r (

aerated (m/s ) 0. 19108
aerated (m/s ) 0. 019092
OVERALL AERATED (m/s) 0.011483
crrieqcpnf fmls) 0.011029\rl!/ v /

B-1 11

2

ri

ka

Ia
0.18756 m/s.
0.019092 m/s.
l-rinm:ss is 0.i c/L.
diffused air) is 1.391e-04 m/s.

(surface + diffused air) is 109.038 minutes.
t1



KL quiescent (m/s) 7.635e-06
KL OVERALL QUIESCENT (m/s) 7.6e-06
KL OVERALL (m/s) 1.391e-04
air stripping time constant (min) 109.038
FRACTION SURFACE VOLATILIZED O.'72669
FRACTION SUBMERGED VOLAT]LIZED O.
TOTAL FRACTION VOLAT]LIZED 0.12669
FRACTION BIOLOGICALLY REMOVED 0.18684
FRACTION ABSORBED O.
TOTAL AIR EMISSIONS (S/sl 5.259e-06

(Mglyear) 1.658e-04
EMISSION FACTOR (q/cm2-s) 1.439e-15
UNIT EXIT CONCENTRATION (ppmw) 5.348e-07

DETAILED CALCULATIONS at Unit 18 ASB Zone 2
Type: aerated biotreatment

Proj ect C : \BoxDrive\Box\ALL4 Client Fif es \New-Indy Catawba\CONFI DENTIAL\Parker
Poe Privil-eged and Confidentiaf\New Strrpper
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7
3/76/2023 I:4'7:24 PYI L922724I

COMPOUND: METHANETHTOL (methyl mercaptan)

Type of unj-t is aerated biotreatment
1 Descriptj-on of unit
2 Wastewater temperature (C)
? I onnf h 

^f ^araf 
i nn rrn i f lm\

\rr!/

4 width of aeration uni-t (m)
5 danl- h 

^f ^araf 
i nn rrni f /m\

6 Area of agitation (each aerator,m2)
7 Total number of agitators in the unit
B Power of agitation (each aerator,HP)
9 Tmpeller diameter (cm1
''l O Tmnol I er rniaf i nn /RPMt
1 1 Aci j-afnr manh:n i n:l offi ni annrr

12 aerator effectiveness, alpha
'l? if fhara iq nlrra flnr^r anfar 1

14 OveraIl biorate (mg/q bio-hr)
15 Aeration air flow (m3/s)
16 active biomass, aeration (g/I)
I1 If covered, then enter 1

1B special input
1 9 nH lenter 0 f or no nFI edirrsf ment \

18 ASB Zone 2

32.08
368
184
0 .9'7
135
15
15
/o q.?

7200
0.83
0.83
0

19
0

0.3
0

0
'7.24

Properties of METHANETHIOL(methyl mercaptanll aL 32.1 deg.C (89.7 deg.F)
h1: 0.003927 atm-m3/mol vp= 2742.771 mmHg (4I.446 psia)

271 .838 y/x
0.15664 q/L qas per g/L liqui-d

Temperature adjustment factor = 1.046 ^(T-25), deg. C

k1= 0. L/g-]nr d]: 1.515e-05 cm2/s dv: 0.23433 cm2/s
Compound fl-ow rate from inlet water is 1.803e-04 q/s.
Compound flow rate from inlet vent is 0. g/s.
Compound fl-ow rate from inlet duct is 0. g/s.
Submerged aeration rate from inl-et vent j-s 0. m3,/s.
Total submerqed aeratj-on is 0. m3ls.
The resid..r"" ti*" in the unit is 15.594 hr.

Riomass nrodrtgtiOn
v! vve

The biomass production rate is O.mg,/hr. (0. mgl],)
The fraction di-ssol-ved sofids converted is 0.
The estimated biomass exit concentration is O. mq,/L.

Quj-escent wind shear surface_Sprlnger_
The fetch f o denr.h ratio i_s 302.703.
kl- is estimated as 7.67e-06 m,/s.
kg is estimated as 0.010938 m/s. Model: 2
kg is estimated as 0.010938 m/s. Mode1: 2

The Schmidt number is 0.64013.
The friction velocity 1s 37.398 m/s
kg is estimated as 0.023996 m/s. Model: 3

B-112



2t I

i L5
:1 16
317
318
319
320
327
322
_?23

ia A

325
326
32,-1

328
329
330
331
332
333
334
33s
336
337
338
339
340
341
342
2./1 Q

344
?/ (

Aqltated surface
The rotation speed is 125.654 radians per second.
The rotation factor NRW is 2.052e+06.
The power number NPR is 7.881e-04.
The rotati-on factor NFR is 797.027.
kg (agitated)i-s estimated as 0.18868 m/s.
kl (agitated)is estimated as 0.020121 m/s.

The speclfied and growth biomass is 0.3 g/L.
The effective KL (surface + dj-ffused air) is 3;715e-04 rnls.
The effective stripping time (surface + diffused air) is 43.518 minutes. (0.'72529
hrs. )

The pump mixing time is 5 x the pumping recirculaion time, 0. min.
The ratio of the mixing to the striping (surface + diffused air) is 0.
The mean residence time is 935.522 min. (15.594 hr.)
The ratio of the pump mixing to the residence time is 0.

KG aerated (n/s)
KL aerated (n/s)
KL OVERALL AERATED (m/s)
KG quiescent (n/s)
KL quiescent (n/s)
KL OVERALL QUIESCENT (n/s)
KL OVERALL (m/s)
air stripping time constant (min)
FRACTION SURFACE VOLATILIZED
FRACTION SUBMERGED VOLATILIZED
TOTAL FRACTION VOLATILIZED
FRACTION BIOLOGICALLY REMOVED
FRACTION ABSORBED
TOTAL AIR EMISSIONS (g/s)

(Mg/year )

EMISSION FACTOR (g/cm2-sl
UNIT EXIT CONCENTRATION (ppmw)

0.L9222
0.020]-2]-
0 .0t2r1 4

0.011143
7.67e-Q6
7.637e-06
3.715e-04
43.518
0.8627r
0.
0.862'7L
0.097161

1.556e-04
0 . 004 907
2.298e-t3
5.185e-06

B-1 13



PAE H2S Factor
Summary of H2SSIM Inputo and OutsuG

PAE - No Stripper Sccnerio
DO
Temp

PH
Lcngth
\n/idtl
Acrators

PAE - Backup Stripper
DO
Tcmp
pH

Lcngth
\/vidtl
Aorator3

PAE - Ncw Stippor
DO
Temp
pH
Length
Wrd0l
Aeraiors

Zonal Zona2 Zonc 3
1.57 4.63 4.66

93.34 69.74 E6.02
7.U 7.21 7.12
968 1208 1235
968 604 6'.t7

31156

Zo'nol Zona2 Zon€3
1.57 4.63 4.66

93.34 As.74 86.02
7.U 7.21 7.12
968 ',t208 1235
968 604 617
31 15 6

Main Inlct Hadpipc Unitg
Flow 25.46 1.22 MGO
Totaf Suffide 0.252 1.47 mgL
Sulhtc 390 390 mg/L

Main Inlct Hardpip€ Unit!
Ffow 25.48 1.22 MGD
Totaf sulfid. 0.252 2.93 mg/L
Sdfatc 390 390 mg/L

Main Inh Hardpipc Unite
Flow 25..08 0.00 MGO
Totaf SLdffdc 0.252 0.00 mg/L
Sultet 390 390 mg/L

Zonal Zone2 Zonc3 TotalASB
O.1X2 gls
22oo OOTPldey

Ib/ODTP

H2S g/s

H2S C!

H2S g/s

Totd ASB
0.126 C!
2200 ODTP/day

Ib/ODTP

Totd ASB
0.tt9
22OO ODfPHay

IYODTP

ZoJpl Zone2 Zone3
1.57 4.63 4.66

93.34 89.74 86.02
7.U 7.24 7.12
968 1208 1235
968 604 6'17

31156

'DO arr bascd on av€rage of all DO lrading! from 2021 and 2022 Subpart S performanoc tcstlng.

B-114



NCAS| WASTEWATER HYDROG EN SULFT DE EMTSSTONS StM UTATOR (H2SSt M) NewStripper Scenario

ComDany Nama New-lndv

Fadlity ilamc Cataurba SC

Basln ]{ame ASB

Drt! TvDe 5, Zonc Phvslcal lnd Chcmlcrl Condltlons

ZotpConildo't Zom I Zonc 2 Zme ! Zo'l€l Unlt3

Dbsolvcd Oxy3cn 1.57 4.63 4,616 r4lt
Tmperrtur! 93.34

',ft.74
85.02 F

PH 7.U 7.24 7.42 s.u

Rcdox Condltlon Aemblc ' Aeroblc' Aerobic Aerobic -

lrngs 958 1208 1235 feet

width 968 6(X 6L7 fGet

Depth 45 32 3 feet

Mlxht I M"d..t! I rvt d;'! I M"db;.E

Number of Aerators 31 15 6

Total Horsepower 2325 1125 450 HP

lmpellor Size L.625 t.625 1.625 fect

lmpellor RPM 1200 12(x) um RPM

Diffused Air Flow 0 0 0 crn3

Weir Height 0 0 0 feet

Model Controb

2. i/bdcl Zon€ Infomatlon



H2SSIM Results

Percent Inlet Sulfide Removed I st.tv.

New Stripper Scenario

Basin Emissions Units

Total Emissions (H2S) 0.119 gms/s

Total Emissions (H2S) 827L.8 lbs/yr

Total Emissions (H2S) 4.'t tons/yr

Total Emissions (H2S) 3.8 tonnes/yr

Emission Flux (H2S) 16.6 gms/m'yr

Current Parameters

kgen 0.25

ThetaGen 106

KDO 0.05

KSO4 10

kanox 0 006

ThetaOx 1.05

m L

n 0.2

MLVSS 272.2

O. Transfer Coeff. 2

alpha 1 083

alpha 2 05

Zone Emissions Zonel Zone2 Zone3 Zone 4 Units
Zone Emiss ons (H2S) 0.07 0.03 002 gms/s

Zone Emiss ons (H2S) 4987.3 1762.5 t522.0 lbs/yr

Emission F ux (H2S) 26.0 11.8 98 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 '|r.B/L

Liquid Sulfide Load (lbs/yr) 36.300 5.200 5.400 lbs/yr



NCAST WASTEWATER HYDROG EN SU LFt DE EM |SSIONS StM UTATOR (H2SS| M) Backup Stripper
Scenario

Cornpany Narnr New-|ndy

Fadlity ilamc Catawba SC

Basin Nilhc ASB

Drtr TY!€ 5, Zonc Phvrlcal and

bebflebo Zonc I lon2 Zmc 3 Zonc 4 Unlt3

DEsotvld Oryt n L.S7 463 4.65 nf/t
Tcmpcrrturc 93.34 89.74 86.02 F

PH 7.U 7.24 7.42 s.u.

Redox Condltlon Aeroblc ' Aerobic:l Aercblc - aerobic -l
L.nSSl 968 126 1235 feet

wHtl 968 604 6L7 faet

o.9tt 45 32 3 feet

Ittb.inS I M"d;tl | ^r.d;'! I ir"d;-E
Number ofA€rators 31 15 6

Total Horsepower 2325 1125 450 HP

lmpclbrSlre L.625 1.625 1.625 f.Gt

lmpcl|ofnPM um 1200 1200 RPM

Dlfttsed Alr Flow 0 0 0 cms

Wcl. Heldlt 0 0 0 fcet

Model Controb

c2. Modelzon Infurnedon



H2SSIM Results

Percent Inlet Sulfide Removed I tt.zn

Backup Stripper

Scenario

Basin Emissions Units

Total Emissions (H2S) 0.126 gms/s

Total Emissions (FI2S) 8765.3 lbs/yr

Total Emissions (H2S) 4.4 tons/yr

Total Emissions (H2S) 4.0 ton nes/yr

Emission Flux (H2S) 7t.6 gms/m2 yr

Current Parameters

kgen o.2s

ThetaGen 1.06

KDO 0.05

KSO4 10

kanox 0.006

ThetaOx 1.05

m 1

n o.2

MLVSS 2t2.2

O, Transfer Coeff. 2

alpha 1 0.83

alpha 2 0.6

Zone Emissions Zone I Znne2 Zone3 Tnne 4 Units
Zone Emissions (H2S) 008 0.03 0.02 gms/s

Zone Emissions (H2S) 5479.5 1763.8 1521.9 lbs/yr

Emission Flux (H2S) 28.6 118 9.8 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.004 0.001 0.000 me/L

Liquid Sulfide Load (lbs/yr) 45.000 6.s00 5.700 lbs/yr



NCAS| WASTEWATE R HYDROG EN SULF| DE EM TSSTONS SrM UTATOR ( H2SSI M ) No Stripper Scenario

ComDany Namr New-lndv

Fadllty Nemc Catawba SC

Basln Name ASS

D.ta TyDc 5, Zom Physlcal and Chcmlc.l Cordltlons

bmtudldn Zm. I lrllp2 Zon I Zone 4 Unlt3

Dlssofued Ory3en 1.57 463 4.65 ttdt
Temperrture 93.:t4 89.74 86.02 F

pH 7.U 7.24 7.42 su

Redor Condluon Aeroblc Aeroblc - Aerobic - Aeroblc -

tcngth 958 12(n 1235 fGet

wdth 968 6(x 6t7 fcet

Dlpth 45 32 3 fe.t

Mbdng I rr,t"d.tE luodemr;l I ir"d*"t.!

Number of Aerators 31 15 5

Total Ho6rpower 2325 1125 450 HP

lmpellor Slre 1.625 t.625 1.525 fect

lmpellor RPM um DN u00 RPM

Diffused Air Flow 0 0 0 dns

Weir Height 0 0 0 feet

Modcl Controb



H2SSIM Results

Percent Inlet Sulfide Removed I as.gN

No Stripper Scenario

Basin Emissions Units

Total Emissions (H2S) 0.t23 gms/s

Total Emissions (H2S) 8518.1 lbs/yr

Total Emissions (H2S) 4.3 tons/yr

Total Emissions (H2S) 39 ton nes/yr

Emission Flux (HzS) L7,L gms/m2 yr

Current Parameters

kgen 0.25

ThetaGen 1.06

KDO 0.05

KSO4 10

Kanox 0.006

ThetaOx 105

m 1

n 0.2

MLVSS 272.2

O" Transfer Coeff. 2

alpha 1 0.83

alpha 2 0.6

Zone Emissions Zone I Zone2 Zone3 Zone 4 Units
Zone Emissions (H2S) 0.08 0.03 002 gms/s

Zone Emissions (H2S) s232.9 1763.2 1527.9 lbs/yr

Emission Flux (H2S) 27.3 11.8 9.8 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 mclL

Liquid Sulfide Load (lbs/yr) 41.500 6.500 5 700 lbs/yr



Methanol PAE Emissions Factorc

Design MeOH: 1620

16

&121



APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED

Data Date:

lnstructlons:

PAE - New Stdpper Scenario

Ent6r data in green shaded sec{ions of this page of this spreadsheet only.

VG ASB lnlet, 2021 and 2022

AVG ASB Effluent, 2021 and 2022

- individual flow/conc data not available

*
#

HP

ft
ft
ft

968 1 ,208 1,235
968 604 617
4.5 3.2 3

Area per 75 HP aerator
Area per 100 HP aerator

rpm 1200 'l2OO 1200
fr2 't452 1452 ',t452

fr2 2206 2206 2206
in 19.5 19.5 19.5

Average Zone Concentration
Zone 1 Zone2 Zone 3

mg/L 60.0
F 95.7 92.3 88.3

Flow Flow MeOH
m3/sec MGD mg/L

lnfluent Concentration 25.5 60.0

Effluent Concentration 5.10

- Uethanof I To

biodegraded
air emissions

in unit effluent | 8.5

Expected zone concontration reductions simllar to 2022 clata.
No Hardplpe Stream



PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Data Date: PAE - New Stripper Scenario

Diff in Water Diff in Air Henry's Law
cm2ls atm-m3/mol

Equil. Ratio (Hc)
or (Keq) MW

m3 liq to m3 gas g/mol
ScG Antoine Eqtn

bc
Methanol
Acetaldehyde
MEK

1.64E-05
1.41E-05
9.80E-06

0.150
0.124
0.081

5.19E-06
8.77E-05
1.30E-04

2.12E-04
3.58E-03
5.31E-03

32.0
45.1

72.1

1.006
1.216
1.867

't474 229.13
1600 291.8
1305 229.27

General
TURBULENT
KL Params

Value Name Zone 1 Zone2 Zone 3
viscosity of air
viscosig of water
density of air
density of water
MW of air
MW of water
Diff of 02 in H2O
grav const.
R

Aerator Motor Eff
02 Trans Correct
Wind Speed
Diff of Ether
02 Trans

g/cm-s
g/cm-s
g/cm3
g/cm3
g/mol
g/mol
cm2ls

lb-fUs2/lb
atm-m3/mol K

fraction

m/s
m/s

tb o2lHP-h

0.000181
0.002

0.0012
1

29
18

2.40E-05
32.17

8.21E-05
0.85
0.83
1.69

8.50E-06
3

126.3
2.07E+06

35063
7.92E-04
8.06E+02

450't2
4181.6
0.048

1.37
937472

87208.33
243

126.3
2.07E+06

35063
7.92E-04
8.06E+02

21780
2023.4
0.030

0.98
729750

67885.00
301

126.3
2.07E+06

35063
7.92E-04
8.06E+02

8712
809.3
0.011

o.92
7623/.3

70916.98
328

va
vw
da
dw

Mwa
M\ /w
DO2w

s
R

AerEff
Beta

U

Dether
J

Re
PI

Power Number, p

Fr
TotalTurbArea (fi2)
Totaf TurbArea (m2l
Frac. Agitated
(by surface aerators)
QUIESCENT
Depth
SurfArea (fi2)
SurfArea (m2)
F/D Ratio

DIFFUSED
Air flow. cfm 0

0.000
00

0.000 0.000

These Parameters are used lScL - Methanol NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

when F/D < 14 AND U > 3.25lScL - Acetaldehyde
m/s lScL - MEK

U* (Friction
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Calculating Mass Transfer Coefficient KL for Various Zones

Data Date: PAE - New Stripper Scenario

Surface Aeration

Temp Adj
H

Turbulent Area Quiescient Area

KL overall
m/s

kG kL KL turb
m/s m/s m/s

I KL, mrs I

kG U10 > 3.25 kL KL quisc
m/s UlO < 3.25 FID<14 14<FlD<51 .2 FID>51 .2 m/s m/s

Zonel
Methanol
lone 2
Methanol
Zone 3
Vlethanol

8.77E-06

7.99E-06

7.16E-06

1.55E-01 2.27E-02 5.37E-05

1.55E-01 2.17E-02 4.92E-05

1.55E-01 206E-02 4.44E-05

3.82E-03 4.31E-06 NA 3.38E-06 1.16E-06 4.31E-06 1.01E-06

3.88E-03 4.31E-06 NA 4.06E-06 1.16E-06 4 31E-06 9.57E-07

3.87E-03 4.31E-06 NA 4.37E-06 1.16E-06 4 31E-06 8.82E-07

3.54E-06

2.40E-06

1.38E-06



FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - New Stripper Scenario

NAME OF THE FACILITY
COMPOUND for site specific biorate determination
Number of zones in the biological treatment unit
VOLUME of full-scale system (cubic meters)
Average DEPTH of the full-scale system (meters)
FLOW RATE of wastewater to the unit (m3/s)

FLOW RATE of condensate to the unit (m3is)
Total wastewater flowrate - (including condensates) (m3/s)
ESTIMATE OF KL (m/s)
Concentration in the wastewater treated in the unit (mg/L)

Concentration in the condensates (mg/L)
Concentration in wastewater (total - inc. cond) in (mg/L)
Concentration in the effluent (mg/L)

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A)
TOTAL RESIDENCE TIME (s) line 2 divided by line 10.

TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3

Methanol
1

2 250372.98
3 1.0878333
4 1.116
5 0.000

5-A 1.116
6 see table

7 60
8 0

8-A 60
I 5.0982378

10 1.116
11 224279
12 230157

AIR STRIPPING
KL A Ci (g/s)

2.2795
0.8765

0.309

2.60 days

Zone
Number

Lines 13 through 1 5 Not Used

Concentration for zone,
Ci (mg/L)

7.38608521
5.3931 64807
3.1 66816433

Estimate of KL
in the zone

(m/s)
3.54365E-06
2.39719E-06
1.37942E-06

Area of the
zone, A (m2)
87091 .1 501

67793.7816
70821.6825

1

2
3

4
5

6

0.308621
0.1 62s1 5
0.097693

ALS - sum for each zone. 15 22s706.614

by air stripping (g/s). Line 16.

in effluent (g/s). Line 9 times line 10.

otal loading (g/s). {(line S*line 8)+(line 4*line 7)} or {line S-A.line 8-A}.
by biodegradation (g/s) Line 19 minus (line 17 + line 18).

raction biodegraded: Divide line 20 by line 19.

air emissions: Divide line 17 by line 19.
raction in unit effluent. Divide line 18

17
18
'19

20
21

22
23

3.47

3.47
5.69
67.0
57.8

0.863
0.052
0.085
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APPENDIX C FORiIS - CACULATING FRACTION BIODEGRAOED

Data Date:

Instructlons:

PAE - OH Strlpper Scenario

Enter data in grcen shaded seclions of this page of this sprcadsheet only.

OVERALL PARATS - lndlvldual flows

- individual flow/conc data not available

#
HP
c
fi
fr
fr

rpm
fr2
tt2
In

000
2325 1125 450

Area per 75 HP aerator
Area per 100 HP aerator

968 604 6',t7
4.5 3.2 3
1200 1200 1200
1452 1452 1452
2206 2206 2206
19.5 19.5 19.5

Flow Flow MeOH
m3/sec MGD mg/L

lnfluent Concentration 26.7 152.8

Effluent Concentration 5.10

Average Zone Concentratlon

- ilethanof | %
Fraction biodegraded
Fraction air emissions

in unit eflluent | 3.3

Avg. 2021 12022 Zone Reductlons



PARAIT'ETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Data Date: PAE - Old Stripper Scenario

Diff in Water Diff in Air Henry's Law
cmZs cm2ls atm-m3/mol

Equil. Ratio (Hc)
or (Keq) MW

m3 liq to m3 qas q/mol
ScG Antoine Eqtn

bc
Methanol
Acetaldehyde
MEK

1.64E-05
1.41E-05
9.80E-06

5.19E-06
8.77E-Os
1.30E-04

2.12E-O4
3.58E-03
5.31E-03

0.150
o.124
0.081

32.O

45.1

72.1

1.006
't.216
1.867

1474 229.13
1600 291.8
1305 229.27

General
TURBULENT
KL Params

Units Name Zone 1 Zone2 Zone 3
viscosity of air
viscosity of water
density of air
density of water
MW of air
MW of water
Difi ot 02 in H2O
grav const.
R

Aerator Motor Eff
02 Trans Correcl
Wind Speed
Diff of Ether
02 Trans

g/cm-s
g/cm-s
g/cm3
g/cm3
g/mol
g/mol
cm2ls

lb-fUs2/lb
atm-m3/mol K

fraction

m/s
m/s

tb o2lHP-h

0.000181
0.002

0.0012
1

29
18

2.40E-05
32.17

8.21E-05
0.85
0.83
1.69

8.50E-06
3

't26.3
2.07E+06

35063
7.92E-O4
8.06E+02

45012
4181.6
0.048

1.37
937472

87208.33
243

126.3
2.07E+06

3s063
7.92E-O4
8.06E+02

2't780
2023.4
0.030

0.98
729750

67885.00
301

126.3
2.07E+06

35063
7.92E-04
8.06E+02

8712
809.3
0.011

0.92
762343

70916.98
328

va
vw
da

Re
PI

Power Number, p

Fr
TotalTurbArea (ft2)
TotalTurbArea (m2)
Frac. Agitated
(by surface aerators)
QUIESCENT
Depth
SurfArea (ft2)
SurfArea (m2)
F/D Ratio

dw
Mwa
MWw
D02w

s
R-

AerEff
Beta

U

Dether
J

DIFFUSED
Air flow. cfm 0

0.000
00

0.000 0 000

are used lScL - Methanol NA NA NA
when F/D < 14 AND U > 3.25lScL - Acetaldehyde NA NA NA

m/s lScL - MEK NA NA NA
U* (Friction NA NA NA
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Calculating ilass Transfer Goefficient KL for Various Zones

Data Date: PAE - Old Stripper Scenario

Surface Aerafon

Temp Adj
H

Tuabulent Area Quiescient Area

KL overall
m/s

KG

m/s
kL KL turb
m/s m/s

I kL, m/s I

kG U10 > 3.25 kL KL quisc
m/s U10 < 3.25 FID<14 14<FlO<5'l .2 FID>51 .2 m/s m/s

Zonel
Methanol
lone 2

Vlethanol
Zone 3
Methanol

877E-06

7.99E-06

7't6E-06

1.55E-01 2.27E-02 5.37E-05

1 55E-01 2.17E-02 4 92E-05

1.55E-01 2.06E-02 4 44E-05

3.82E-03 4.31E-06 NA 3.38E-06 1.16E-06 4.31E-06 1.01E-06

3.88E-03 4.31E-06 NA 4.06E-06 1.16E-06 4.31E-06 9.57E-07

3.87E-03 4.31E-06 NA 4.37E-06 1.16E-06 4.31E-06 8.82E-07

3.54E-06

2.40E-06

1.38E-06
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FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - Old Stripper Scenario

NAME OF THE FACILITY
COMPOUND for site specific biorate determination
Number of zones in the biological treatment unit
VOLUME of full-scale system (cubic meters)
Average DEPTH of the full-scale system (meters)
FLOW RATE of wastewater to the unit (m3/s)
FLOW RATE of condensate to the unit (m3/s)
Total wastewater flowrate - (including condensates) (m3/s)
ESTIMATE OF KL (m/s)
Concentration in the wastewater treated in the unit (mg/L)
Concentration in the condensates (mg/L)
Concentration in wastewater (total - inc. cond) in (mg/L)
Concentration in the effluent (mg/L)

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A)
TOTAL RESIDENCE TIME (s) line 2 divided by line 10.

TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3

Methanol
1

z 250372.98
? 1.0878333
4 1.116
E 0.054

5-A 1.170
6 see tabre

59.51 1413
I 2094.7948

8-F 152.79058
c 5.0982378

1C 1.17C
11 21400C
12 23015i

AIR STRIPPING
KL A Ci (g/s)

12.9462
3.9398
0.740

2.48 days

Zone
Number

Lines 13 through 1 5 Not Used

Concentration for zone.
Ci (mgil)

41.94854003
24.242506

7.579459633

Estimate of KL
in the zone

(m/s)
3.54365E-06
2.39719E-06
1.37942E-06

Area of the
zone, A (m2)
87091 .1 501

67793.7816
70821.6825

1

2
3
4
5
6

0.308621
0.162s15
0.097693

ALS - sum for each zone. 15 225706.614

by air strippinS (S/s). Line 16
in effluent (g/s). Line 9 times line 10.

otal loading (g/s). {(line S*line 8)+(line 4.line 7)} or {line S-A.line 8-A}.
by biodegradation (g/s) Line 19 minus (line 17 + line 18).

biodegraded: Divide line 20 by line 19.

air emissions: Divide line 17 by line 19.
inq in unit effluent. Divide line 18

17
18
19
20
21

22
23

17.63

't7.63
5.96

178.8
155.2
0.868
0.099
0.033

B-129



Data Date:

Instructions:

@9!!PPer
Enter data in green shaded sections of this page of this spreadsheet only

II. OVEMLL PARAMS -

Outlet 26.7
n exceDt condensate flow

NA - individual flow/conc data not available

of 100 HP Aerators
#
#

HP
c
ft
ft
ft

rpm
ftz
ft2
tn

968 1.208 1.235
968 604 617
4.5 3.2 3
't200 1200 1200
'1452 1452 1452
2206 2206 2206
19.5 19.5 19.5

Area per 75 HP aerator
Area per'100 HP aerator
Diameter

- total III. HAP DATA
Methanol Average Zone Concentration DetectFlow Flow MeOH

m3/sec MGD mg/L Units Inlet Zone 1 Zone 2 Zone 3 Limit
Concentration 26.7 231.3

5.09824

3.8

Conc. mg/L 231.3
Temp. F 95.7 92.3 88.3

Effluent Concentration

Wind

- Methanol o/o

I
9.9
2.2

raction biodegraded
raction air emissions
raction remaininq in unit effluent

Avg. 2021 12022 Zone Reductions



PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Data Date: PAE - No Stripper

Diff in Water Diff in Air Henry's Law
cm2ls atm-m3/mol

Equil. Ratio (Hc)
or (Keq) MW

m3 liq to m3 gas g/mol
ScG Antoine Eqtn

bc
Methanol
Acetaldehyde
MEK

1.64E-05
1.41E-05
9.80E-06

5.19E-06
8.77E-05
1.30E-04

2.12E-04
3.58E-03
s.31E-03

0.150
0.124
0.081

32.O

45.1

72.1

1.006
't.216
1.867

1474 229.13
1600 291.8
1305 229.27

General
TURBULENT
KL Params

Units Value Name Zone 1 Zone2 Zone 3
viscosity of air
viscosity of water
density of air
density of water
MW of air
MW of water
Diff of 02 in H2O
grav const.
R

Aerator Motor Eff
02 Trans Correct
Wind Speed
Diff of Ether
02 Trans

g/cm-s
g/cm-s
g/cm3
g/cm3
g/mol
g/mol
cm2ls

lb-fUs2/lb
atm-m3/mol K

fraction

m/s
m/s

tb o2lHP-h

0.000181
0.002

0.0012
1

29
18

2.40E-O5
32.17

8.21E-05
0.85
0.83
1.69

8.50E-06
3

126.3
2.07E+06

35063
7.92E-0/.
8.06E+02

450't2
4181.6
0.048

't.37
937472

87208.33
243

126.3
2.07E+06

35063
7.92E-O4
8.06E+02

2't780
2023.4
0.030

0.98
729750

67885.00
301

126.3
2.07E+06

35063
7.92E-04
8.06E+02

87't2
809.3
0.011

0.92
762343

70916.98
328

va
vw
da
dw

Mwa
M\A/W

DO2w

s
R

AerEff
Beta

U

Dether
J

w
Re
PI

Power Number, p
Fr
TotalTurbArea (ft2)
TotalTurbArea (m2)
Frac. Agitated
(by surface aerators)
QUIESCENT
Depth
SurfArea (ft2)
SurfArea (m2)
F/D Ratio

DIFFUSED
Air flow. cfm 0

0 000
0

0 000
0

0.000

These Parameters are used lScL - Methanol NA NA
NA NA
NA NA
NA NA

NA
NA
NA
NA

when F/D < 14 AND U > 3.25lScL - Acetaldehyde
m/s lScL - MEK

riction

Airflow. m3/s



Calculating ilass Transfer Coefficient KL for Various Zones

Data Date: PAE - No Stripper

Surface Aerafon

Temp Adj
H

Turbulent Area quiescaent Ar€a

KL overall
m/s

KG
m/s

kL KL turb
m/s m/s

I kL, mrs I

kG U10 > 3.25 kL KL quisc
m/s U10 < 3.25 FID<14 14<FlD<51 .2 FID>51 .2 m/s m/s

LOnel
Methanol
Zone2
Methanol
Zone 3
Methanol

8.77E-06

7.99E-06

7.16E-06

1 55E-01 2.27E-02 5.37E-05

1 55E-01 2.17E-02 4.92E-05

1 55E-01 2.06E-02 4.44E-05

3.82E-03 4.31E-06 NA 3.38E-06 1.16E-06 4 31E-06 1.01E-06

3 88E-03 4 31E-06 NA 4.06E-06 1.16E-06 4.31E-06 9.s7E-07

3.87E-03 4 31E-06 NA 4.37E-06 1.16E-06 4.31E-06 8.82E-07

3.54E-06

2.40E-06

1 38E-06
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FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - No Stripper

NAME OF THE FACILITY
COMPOUND for site specific biorate determination
Number of zones in the biological treatment unit
VOLUME of full-scale system (cubic meters)
Average DEPTH of the full-scale system (meters)
FLOW RATE of wastewater to the unit (m3/s)
FLOW RATE of condensate to the unit (m3/s)
Total wastewater flowrate - (including condensates) (m3/s)
ESTIMATE OF KL (m/s)
Concentration in the wastewater treated in the unit (mg/L)

Concentration in the condensates (mg/L)
Concentration in wastewater (total - inc. cond) in (mg/L)
Concentration in the effluent (mg/L)

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A)
TOTAL RESIDENCE TIME (s) line 2 divided by line 10.

TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3

Methanol
1

250372.9t
1.087833:

A 1.116
0.054

5-r 17C

€ see tabre

59.511413
t 3E0E.7177

8-r' 231.U14e
c 5.098237€

'tc 1.17(
11 21400C
1 230157

AIR STRIPPING
KL A Ci (Sis)

19.6019
5.9652

1.121

2.48 days

Zone
Number

Lines 13 through 1 5 Not Used

Concentration for zone,
Ci (mg/L)

63.5146271
36.70577636
't1.47612174

Estimate of KL
in the zone

(m/s)
3.54365E-06
2.39719E-06
1.37942E-06

Area of the
zone, A (m2)
87091 .1 501
67793.7816
70821.6825

1

2
3
4
5
6

0.308621
0.1 6251 5
0.097693

OTALS - sum for each zone. 15 225706.614

by air stripping (g/s). Line 16.
in effluent (g/s). Line 9 times line 10.

otal loading (g/s). {(line S'line 8)+(line 4.line 7)} or {line S-Aline 8-A}.
by biodegradation (g/s) Line 19 minus (line 17 + line 18).

raction biodegraded: Divide line 20 by line 19.
raction air emissions: Divide line 17 by line 19.
raction remaininq in unit effluent. Divide line 18

'17

18
19
20
21

22
23

26.69

26.69
5.96

270.7
238.0
0.879
0.099
0.022
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APPENDIX C .
AIR DISPERSION MODELING DOCUMENTATION



Appendix C - Supporting Modeling Information

New-Indy Catawba LLC (New-Indy Catawba) is submitting our updated ambient air dispersion modeling
analysis for the proposed modification to the current foul condensate treatment system at the Mill, in
support of the New Condensate Stripper Construction Permit Application (Application). The modification
will install a new foul condensate stripper (new steam stripper) and demote the existing steam stripper
(existing steam stripper) strictly to backup operation during periods of downtime experienced by the new
steam stripper. In support of the Application, New-Indy Catawba has conducted an ambient air dispersion
modeling analysis of hydrogen sulfide (HzS), methyl mercaptan (MMC), and total reduced sulfur (TRS)
and is providing additional information regarding the analysis below. The modeling files will be submitted
to the South Carolina Department of Health and Environmental Control (SCDHEC) electronically.

Backsround

On May 7,2021, SCDHEC issued an Order to Correct Undesirable Level of Contaminants (Order) to
New-Indy Catawba. Paragraph 5 of the Order required New-Indy to conduct a facility-wide air dispersion
modeling analysis for sulfur dioxide (SOz), HzS, and TRS. New-Indy submitted an analysis for these
pollutants in August 2021. ln response to comments from SCDHEC and the United States Environmental
Protection Agency (U.S. EPA), an updated analysis was submitted in October 2021. SCDHEC made an
additional request for the emissions of each TRS constituent for each emission point that had been
previously modeled as part of the Order. SCHDEC used this information, which was provided to
SCDHEC on June 30,2022, to conduct a modeling analysis for MMC to address community concerns and
to update FIzS and TRS modeling.

On September 26,2022, SCDHEC concluded its modeling analysis. During the course of updating the
modeling, SCDHEC identified a small number of anomalously high modeled concentrations at a few,
isolated receptors. SCDHEC and U.S. EPA reviewed the source of the anomalously high concentrations
and concluded they were a result of a bug in the AERMOD (American Meteorological Society/EPA
Regulatory Model) code triggered by rare combinations of meteorological and topographic conditions.
For the New-Indy Catawba modeling, SCDHEC concluded that only the l-hour averaging period results
from the DITCH2 modeled source were affected. SCDHEC implemented an alternate characterization
methodology for the DITCH2 source by reorganizing the order of vertices of the source in the modeling,
which eliminated the trigger for the model code bug. U.S. EPA Region 4 concurred that the alternate
characterization was appropriate for the analysis.

As mandated by ltem V of Appendix A of the November 16, 2022, Consent Decree Civil No. 0:21-cv-
02053-SAL, United States of America v. New Indy Catawba, LLC (EPA Consent Decree), New-Indy
Catawba must install, maintain, and operate a containment system to prevent any uncontrolled black liquor
overflows or releases from reaching the Mill's Aeration Stabilization Basin (ASB). To meet this
requirement, New-Indy Catawba submitted a construction permit application (Application) to add the
Black Liquor Storage Tank Secondary Containment (Equipment ID 2490) system to the Mill.

On February 13,2023, New-Indy Catawba received the following email from SCDHEC:

As was touched-upon in the recent pre-application meeting for the stripper project, we request
that a modeling analysis be submitted to account for facility-wide increases of hydrogen sulfide,
methyl mercaptan and total reduced sulfur QRS - modeled as H2S) as a result of the addition of
a secondary containment tankfor black liquor storage at the facility.

The modeled emissions and stack parameters should reflect those used in the 9/26/2022
modeling conducted by DHEC as part of the Order to Correct Undesirable Level of Air
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Contaminants (dated 5/7/2021). Both 24 hour and I hour averaging periods should be used,

consistent with the previous modeling.

On February 15,2023, SCDHEC provided the AERMOD files used in their September 26,2022 modeling
to ALL4 LLC (ALL4), who is conducting air dispersion modeling on behalf of New-Indy Catawba. As
directed by SCDHEC, ALL4 used the SCDHEC-provided modeling, including the reorganized DITCH2
characterization only for the l-hour analysis of H2S, as the basis for modeling the addition of a secondary
containment tank for black liquor storage.

Facility-wide modeling of H2S, MMC, and TRS was conducted using the emissions rates, source
parameters, meteorology, and receptor network provided by SCDHEC, with the exception of the additional
secondary containment tank (Source ID NEWSPLTK) and associated structure (Structure ID
NEWSPLTK). New-Indy Catawba has not reviewed the emissions rates provided in any of the SCDHEC
modeling files and makes no claims, promises, or guarantees about their accuracy, completeness, or
adequacy. Results of the air dispersion modeling analysis, which demonstrate that ambient concentrations
are below the relevant standards for H2S, MMC, and TRS for each averaging period, were provided to
SCDHEC on March 8.2023.

Air Dispersion Modelinq for the New Condensate Striooer

To comply with Part I of Appendix A of the EPA Consent Decree, New-Indy Catawba will install a new
steam stripper to treat all foul condensate. During periods when the new steam stripper is offline, foul
condensate will be routed to the existing steam stripper where TRS compounds will be stripped. Peroxide
addition to the stripped foul condensate in the Hardpipe will take place prior to discharging the treated
pulping condensates to the ASB.

Facility-wide modeling of HzS, MMC, and TRS was conducted using the source parameters, meteorology,
and receptor network provided by SCDHEC, with the exception of the additional secondary containment
tank (Source ID NEWSPLTK) and associated structure (Structure ID NEWSPLTK) that were included in
the March 8,2023 modeling submitted to SCDHEC. New-Indy Catawba used the maximum actual
emissions rates as submitted in the October 2021analysis (for HzS and TRS) and conesponding MMC
emissions rates, with the exception of the additional secondary containment tank and the ASB. Emissions
rates from the March 8,2023 analysis were used for the secondary containment tank and refined emissions
reflecting the new steam stripper operation and foul condensate flow for the ASB. Results of the air
dispersion modeling analysis demonstrate that ambient concentrations are below the relevant standards for
HzS, MMC, and TRS for each averaging period.
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2023 New Steam Stripper Application 

Averaging 
Modeled UTM UTM 

Pollutant Standard<•> Concentration Easting Northing Rank1• 1 
Perlodllt> 

{ua/m3) (m) (m) 

H2S MAAC 24-bour 14.83 511.348.28 3,856,64 1.25 1st High 
EPA Action Level 30-minute 67.00 511 ,298.99 3.856.643.04 I-hour I st High 

MMM MAAC 24-hour 9.40 510, 11 5.55 3,856.041 .3 1 1st High 
EPA Action Level JO-minute 47 .99 5 I 0,209.4 1 3.856,039.95 I-hour I st High 

MAAC 24-hour 70.67 511 ,249.70 .l,856.644.83 1st High 
TR 

EPA Action Level 30-minute 385.32 510, 143.86 3,855 999.18 I ;hour I st High 

(a) htt s://scdhec. ov/ ites/default/ liles/media/docurnent/BA_Q_ SC%20Modeling%20Guidelines_J 0.15.18 re ised%204. I 5. l9. df. p g p 
(b) 30-minute averaging period to be compared against maximum I-hour modeled concentration, per DHEC October 6, 2021 request. 
(c) TRS does not have a SC Standard- compare to H2S. 

Standarcr•)(c)(d) 

fua/m3
) 

140 
837 
10 

57_000 
140 
837 

(d) Methyl Mercaptan does not have an established AEGL-1 value due to insufficient data. Comparison of modeled concentrations are to the 30-minute 
AEGL-2 value for MMC only. 

C-3 
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Buckner, Katharine

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Friday, March 31, 2023 2:16 PM
To: Buckner, Katharine
Cc: Pete Cleveland; Golden, Rebecca; Hardee, Christopher; McCaslin, Steven
Subject: RE: Draft PSD Applicability Calculations - Foul Condensate Stripper Project
Attachments: Emissions References.pdf; Responses to DHEC (3-30-23).docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine 
Good afternoon.  Please find the attached responses to the questions below.  Have a good weekend. 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Wednesday, March 22, 2023 8:52 AM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: Pete Cleveland <pete.cleveland@new-indycb.com>; Golden, Rebecca <RebeccaG@thekraftgroup.com>; Hardee, 
Christopher <hardeecd@dhec.sc.gov>; McCaslin, Steven <mccaslsd@dhec.sc.gov> 
Subject: RE: Draft PSD Applicability Calculations - Foul Condensate Stripper Project 
 
Hello Bob, 
      I have quickly reviewed the draft PSD analysis and calculations.  I have some comments for you.  Since there was such 
a short amount time to review and submit comments on the abbreviated draft analysis, you can address these 
comments separately from the application that is due on March 23, 2023.  Some of these may already be addressed in 
the application so provide the specific location where the item is addressed in the application.  Also, please send the 
electronic version of the emission calculations. 
 

1. Please provide a narrative on the emission calculations that details the assumptions made, etc. 
2. In the projected actual emissions, what is the basis for the operating time percentage of the new stripper, the 

backup stripper, and the time both strippers are offline? 
3. Please provide complete reference citations for “Title V” and “Columbia” such as page number of the 

application, etc.  Also, provide the complete AP-42 citations to include Chapter, Table, and any pertinent 
information to pinpoint the emission factor used.  For information from stack tests used in the emission 
calculations, provide the date of the test and whether it is a Department approved test.  If the stack test was 
performed at another facility, please provide the complete stack test report so the results can be reviewed for 
use as an emission factor.  Where the H2SSIM/WATER9 programs were used, please provide the inputs and 
outputs for all. 

4. Will the new stripper have its own steam generating system or will steam be supplied by the boilers?  If steam 
will be provided by the boilers, please provide the steam balance for estimating the portion going to the new 
stripper and backup stripper. 

5. How will the methanol be added to the Recovery Furnaces?  Will a storage tank be needed for the methanol 
generated?  Were emissions accounted for it in the PSD analysis? Is the condensed methanol further purified? 

6. Please provide a detailed diagram of the foul condensate stripper system to at least show the liquid flows and 
the gaseous flows. 

7. Was the 10% annual capacity factor for fossil fuels taken into account in the projected actual emissions for the 
Recovery Furnaces? 

8. What happens to the scrubbing liquid from the LVHS caustic scrubber?  Is this this the existing scrubber or will a 
new one be installed? 
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9. During the baseline period, where you operating in compliance?  If not, how were any limits accounted for in the 
baseline calculations? 

10. Provide the vendor guarantee/certification for the emission factors supplied by the vendor. 
11. For Footnote E, why was data from the entire baseline period not used in the PSD analysis. 

 
Please provide responses by Friday, March 31, 2023. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>  
Sent: Friday, March 17, 2023 11:37 AM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov>; Hardee, Christopher <hardeecd@dhec.sc.gov>; McCaslin, Steven 
<mccaslsd@dhec.sc.gov> 
Cc: Pete Cleveland <pete.cleveland@new-indycb.com>; Golden, Rebecca <RebeccaG@thekraftgroup.com> 
Subject: Draft PSD Applicability Calculations - Foul Condensate Stripper Project 
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine 
Please find attached the draft calculations for the New Indy foul condensate stripper project. I have also placed a copy in 
a Fedex package.  A full application will be submitted by March 23, 2023.  Let me know if you have questions. 
 
 
 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 

 



Responses in Blue 

1. Please provide a narrative on the emission calculations that details the assumptions made, etc. 
A narrative was submitted with the permit application submitted March 23, 2023. Emissions 
calculations are discussed in Section 3.2.2.3.   

2. In the projected actual emissions, what is the basis for the operating time percentage of the 
new stripper, the backup stripper, and the time both strippers are offline?  
The PSD calculations were very conservative and assumed “worst case scenarios” based on best 
engineering judgement.  In practice, we expect the new low pressure stripper to be in operation 
greater than 90%. The worst case scenario of 90% new stripper operation is also consistent with 
§63.446(g). 

3. Please provide complete reference citations for “Title V” and “Columbia” such as page number 
of the application, etc.  Also, provide the complete AP-42 citations to include Chapter, Table, 
and any pertinent information to pinpoint the emission factor used.  For information from stack 
tests used in the emission calculations, provide the date of the test and whether it is a 
Department approved test.  If the stack test was performed at another facility, please provide 
the complete stack test report so the results can be reviewed for use as an emission 
factor. Where the H2SSIM/WATER9 programs were used, please provide the inputs and outputs 
for all.  
Stack tests performed at another facility were not used. H2SSIM and WATER9 inputs and 
outputs are located starting on page B-26 of Appendix B of the permit application submitted 
March 23, 2023. Please see attached tables for more detailed citations for other emissions 
factors.   

4. Will the new stripper have its own steam generating system or will steam be supplied by the 
boilers?  If steam will be provided by the boilers, please provide the steam balance for 
estimating the portion going to the new stripper and backup stripper.   
Steam will be provided by the boilers. Emissions from generating steam required for the new 
stripper and backup stripper are based on preliminary design information from the vendors. The 
final steam balance for the project has not been developed.  

5. How will the methanol be added to the Recovery Furnaces?  Will a storage tank be needed for 
the methanol generated?  Were emissions accounted for it in the PSD analysis? Is the 
condensed methanol further purified?   
The methanol will be added to the recovery furnace black liquor feed per BLRBAC 
standards. Emissions from SRL methanol combustion in the recovery furnace are addressed in 
Section 3.2.2.3. A process tank for the methanol is proposed in the application on page 1-1 and 
throughout the application.  The methanol tank will vent to the NCG system, which was 
accounted for in the analysis in Section 3.2.2.3 as the total NCG collection system.  The 
condensed methanol will not be further purified. 

6. Was the 10% annual capacity factor for fossil fuels taken into account in the projected actual 
emissions for the Recovery Furnaces?  
The annual capacity factor was evaluated, and there is no impact to the 10% annual capacity 
factor. The LVHC ignitor (1 MMBtu/hr) is approximately 0.1% of the total heat input capacity of 
the recovery furnace. Emissions from the LVHC ignitor are included in the emissions calculation 
tables in Appendix B.  

7. What happens to the scrubbing liquid from the LVHS caustic scrubber?  Is this this the existing 
scrubber or will a new one be installed?  
When the LVHC NCG’s are being burned in the recovery boiler the existing LVHC scrubber will 
not be utilized, as explained on page 3-18 of the submitted permit application.  The gases will be 
taken to the recovery boiler before the LVHC scrubber.  When the backup combustion source is 



Responses in Blue 

used (combination boiler no. 1 or 2), the gases will go through the existing LVHC scrubber.  The 
scrubbing liquid will be returned to the liquor cycle, consistent with current operation. 

8. During the baseline period, where you operating in compliance?  If not, how were any limits 
accounted for in the baseline calculations?  
Yes. Note our baseline emissions for SO2 are based on the October 2021 performance test.  

9. Provide the vendor guarantee/certification for the emission factors supplied by the vendor.  
The treatment efficiencies presented in Section 3.2.2.3 and Appendix B are based on preliminary 
design information. Documentation can be supplied once the vendor is selected.  

10. For Footnote E, why was data from the entire baseline period not used in the PSD analysis.  
Steam data for the existing steam stripper (Backup Stripper) was based on January 1 – 
December 16, 2022, which was readily available at the time the permit application was 
developed.  
 

 



SO2 EMISSIONS REFERENCES

SO2 Sulfur
Emissions Factor CaptureC SO2 Emissions

Stripper Operating Scenario Operating Configuration Controls UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA NA SOG to CB1/CB2 ADTP/day 1.06 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 63.1 252.5

LVHC Collection System NA  LVHC to CB1/CB2 ADTP/day 1.97 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 117.0 512.4

Backup Stripper SteamA Natural GasB,E NA mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.1

Backup Stripper SteamA No. 6 OilB,E NA mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 61.9 5.2
SO2 BASELINE ACTUAL EMISSIONS (BAE) 770.2

PROJECTED ACTUAL EMISSIONS
New Stripper Online SRL Online SRL Methanol to RF2/3G ADTP/day 0.56 Vendor / Preliminary Design Information 99% 0.6 2.4
New Stripper Online SRL Online SRL LVHC to RF3G ADTP/day 0.84 Vendor / Preliminary Design Information 99% 0.9 2.7
New Stripper Online SRL Online SRL LVHC to CB1/CB2G ADTP/day 0.84 Vendor / Preliminary Design Information 50% 47.2 44.2
New Stripper Online SRL Offline SOG to CB1/CB2 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 31.0
Backup Stripper Online NA SOG to CB1/CB2 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 55.1
No Stripper Online Foul Condensate to Hard Pipe Hydrogen Peroxide Addition NA NA NA NA NA NA

LVHC Collection System NA LVHC to RF3 ADTP/day 5.25
October 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control 

emissions based on LVHC scrubber efficiency (50%) and estimated bark ash sulfur capture 
(20%) from 2012 stack test.

99% 5.9 19.4

LVHC Collection System NA LVHC to CB1/CB2 ADTP/day 5.25
October 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control 

emissions based on LVHC scrubber efficiency (50%) and estimated bark ash sulfur capture 
(20%) from 2012 stack test.

50% 295.2 323.3

Recovery Furnace #3 LVHC Ignitor Natural GasI NA mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.00 0.0
New Stripper Steam - Natural Gas Natural GasD,F NA mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.06 0.2
New Stripper Steam - No. 6 Oil No. 6 OilD,F NA mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 202.9 147.2
Backup Stripper Steam - Natural Gas Natural GasD,F NA mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.004
Backup Stripper Steam - No. 6 Oil No. 6 OilD,F NA mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 53.1 3.4
SO2 PROJECTED ACTUAL EMISSIONS (PAE) 628.84

NET EMISSIONS CHANGE (PAE - BAE)
NET EMISSIONS CHANGE (PAE - BAE) -141.35

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.
C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor.
G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



H2SO4 EMISSIONS REFERENCES

H2SO4 Sulfur
Emissions Factor Capture H2SO4 Emissions

Stripper Operating Scenario Operating Configuration Controls lb/ADTP Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

LVHC Collection System NA  LVHC to CB1/CB2 4.93E-03
NCASI Technical Bulletin 858, 

Table 10
NA 0.3 1.3

H2SO4 BASELINE ACTUAL EMISSIONS (BAE) 1.3
PROJECTED ACTUAL EMISSIONS

LVHC Collection System NA LVHC to RF3 4.93E-03
NCASI Technical Bulletin 858, 

Table 10
NA 0.55 1.82

LVHC Collection System NA LVHC to CB1/CB2 4.93E-03
NCASI Technical Bulletin 858, 

Table 10
NA 0.55 0.61

H2SO4 PROJECTED ACTUAL EMISSIONS (PAE) 2.43
NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) 1.15

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.
C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor.
G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



NOX EMISSIONS REFERENCES

NOX Ammonia
Emissions Factor IncreaseC NOX Emissions

Stripper Operating Scenario Operating Configuration Controls UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA NA SOG to CB1/CB2 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 24.7 98.7

Backup Stripper SteamA Natural GasB,E NA mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 8.3 32.4

Backup Stripper SteamA No. 6 OilB,E NA mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 8.8 0.7
NOX BASELINE ACTUAL EMISSIONS 131.8

PROJECTED ACTUAL EMISSIONS
New Stripper Online SRL Online SRL Methanol to RF2/3G TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 1.0% 1.8 6.7

New Stripper Online SRL Online SRL LVHC to RF3G TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 1.0% 0.2 0.6

New Stripper Online SRL Online SRL LVHC to CB1/CB2G ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.7 4.4

New Stripper Online SRL Offline SOG to CB1/CB2 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.2

Backup Stripper Online NA SOG to CB1/CB2 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 16.4

No Stripper Online Foul Condensate to Hard Pipe Hydrogen Peroxide Addition NA NA NA NA NA NA
Recovery Furnace #3 LVHC Ignitor Natural GasI NA mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 0.3 0.1
New Stripper Steam - Natural Gas Natural GasD,F NA mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 27.1 87.2
New Stripper Steam - No. 6 Oil No. 6 OilD,F NA mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 28.9 20.9
Backup Stripper Steam - Natural Gas Natural GasD,F NA mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.1 2.0

Backup Stripper Steam - No. 6 Oil No. 6 OilD,F NA mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.5 0.5

NOX PROJECTED ACTUAL EMISSIONS 147.9

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 16.1

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >1% (methanol input limited to 1% of black liquor input by BLRBAC).

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



CO EMISSIONS REFERENCES

CO CO
Emissions Factor Control CO Emissions

Stripper Operating Scenario Operating Configuration Controls UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA NA SOG to CB1/CB2 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.3 17.3
Backup Stripper SteamA Natural GasB NA mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.5 9.7
Backup Stripper SteamA No. 6 OilB NA mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.9 0.1
CO BASELINE ACTUAL EMISSIONS 27.1

PROJECTED ACTUAL EMISSIONS
New Stripper Online SRL Online SRL Methanol to RF2/3 NA NA NA NA NA NA
New Stripper Online SRL Online SRL LVHC to RF3 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 23.0
New Stripper Online SRL Online SRL LVHC to CB1/CB2 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 7.7
New Stripper Online SRL Offline SOG to CB1/CB2 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.6
Backup Stripper Online NA SOG to CB1/CB2 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 2.9
No Stripper Online Foul Condensate to Hard Pipe Hydrogen Peroxide Addition NA NA NA NA NA NA
Recovery Furnace #3 LVHC Ignitor Natural GasI NA mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 0.1 0.0

New Stripper Steam - Natural Gas Natural GasD NA mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 8.1 26.2

New Stripper Steam - No. 6 Oil No. 6 OilD NA mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 3.1 2.2

Backup Stripper Steam - Natural Gas Natural GasD NA mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.1 0.6

Backup Stripper Steam - No. 6 Oil No. 6 OilD NA mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.1
CO PROJECTED ACTUAL EMISSIONS 64.2

NET EMISSIONS CHANGE (PAE - BAE)
PAE - BAE 37.1

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



VOC EMISSIONS REFERENCES

VOC
Emissions Factor RemovalC VOC Emissions

Stripper Operating Scenario Operating Configuration Controls UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA NA  LVHC to CB1/CB2 ADTP/day 4.37 Average daily methanol stripped based on daily Subpart S compliance. 98.0% 5.19 20.78
Aerated Stabilization Basin (ASB) Foul Condensate to Hard Pipe NA ADTP/day 8.73E-01 WATER9 Inputs and Outputs Provided. NA 51.88 227.21
LVHC Collection System NA  LVHC to CB1/CB2 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.18 0.81
Backup Stripper SteamA Natural GasB NA mmBtu/hr 5.39E-03 AP-42 Table 1.4-2. NA 0.2 0.6
Backup Stripper SteamA No. 6 OilB NA mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.1 0.0
VOC BASELINE ACTUAL EMISSIONS 249.43

PROJECTED ACTUAL EMISSIONS
New Stripper Online SRL Online SRL Methanol to RF2/3G ADTP/day 14.40 Vendor / Preliminary Design Information 99.9% 1.62 6.07
New Stripper Online SRL Online SRL LVHC to RF3G ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 10.11
New Stripper Online SRL Online SRL LVHC to CB1/CB2G ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 3.37
New Stripper Online SRL Offline SOG to CB1/CB2 ADTP/day 16.00 Vendor / Preliminary Design Information 98% 36.00 7.10
Backup Stripper Online NA SOG to CB1/CB2 ADTP/day 16.00 Vendor / Preliminary Design Information 98% 36.00 12.61
ASB - New Stripper Online No Foul Condensate to Hard Pipe NA ADTP/day 0.29 WATER9 Inputs and Outputs Provided. NA 32.40 127.72
ASB - Backup Stripper Online TRS Stripped From Foul Condensate NA ADTP/day 1.42 WATER9 Inputs and Outputs Provided. NA 159.98 56.06
ASB - No Stripper Online Foul Condensate to Hard Pipe NA ADTP/day 2.20 WATER9 Inputs and Outputs Provided. NA 247.05 21.64
LVHC Collection System NA LVHC to RF3 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 1.15
LVHC Collection System NA LVHC to CB1/CB2 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 0.38
Recovery Furnace #3 LVHC Ignitor Natural GasI NA mmBtu/hr 5.39E-03 AP-42 Table 1.4-2. NA 0.0 0.0

New Stripper Steam - Natural Gas Natural GasD NA mmBtu/hr 5.39E-03 AP-42 Table 1.4-2. NA 0.5 1.7

New Stripper Steam - No. 6 Oil No. 6 OilD NA mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.2 0.1

Backup Stripper Steam - Natural Gas Natural GasD NA mmBtu/hr 5.39E-03 AP-42 Table 1.4-2. NA 0.1 0.0

Backup Stripper Steam - No. 6 Oil No. 6 OilD NA mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0
VOC PROJECTED ACTUAL EMISSIONS 248.05

NET EMISSIONS CHANGE (PAE - BAE)
PAE - BAE -1.38

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - VOC destruction >98% in vapor phase, 99.9% in liquid phase.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



TRS EMISSIONS REFERENCES

TRS Sulfur
Emissions Factor CaptureC TRS Emissions

Stripper Operating Scenario Operating Configuration Controls UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA NA  LVHC to CB1/CB2 ADTP/day 2.88E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.17 0.68

Aerated Stabilization Basin (ASB) NA NA ADTP/day 4.08E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.42 10.61

LVHC Collection System NA  LVHC to CB1/CB2 ADTP/day 8.01E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.48 2.09

TRS BASELINE ACTUAL EMISSIONS 13.38
PROJECTED ACTUAL EMISSIONS

New Stripper Online SRL Online SRL Methanol to RF2/3G,H ADTP/day 0.33 Vendor / Preliminary Design Information 99.9% 0.04 0.14
New Stripper Online SRL Online SRL LVHC to RF3G,H ADTP/day 0.49 Vendor / Preliminary Design Information 99.9% 0.05 0.15
New Stripper Online SRL Online SRL LVHC to CB1/CB2G ADTP/day 0.49 Vendor / Preliminary Design Information 99% 0.55 0.51
New Stripper Online SRL Offline SOG to CB1/CB2 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.18
Backup Stripper Online NA SOG to CB1/CB2 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.32
ASB - New Stripper Online No Foul Condensate to Hard Pipe NA ADTP/day 2.42E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.72 10.74
ASB - Backup Stripper Online TRS Stripped From Foul Condensate NA ADTP/day 2.72E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 3.06 1.07
ASB - No Stripper Online Foul Condensate to Hard Pipe Hydrogen Peroxide Addition ADTP/day 7.28E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 8.19 0.72

LVHC Collection System NA LVHC to RF3 ADTP/day 1.75E+00
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.20 0.65

LVHC Collection System NA LVHC to CB1/CB2 ADTP/day 8.76E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.99 1.08

TRS PROJECTED ACTUAL EMISSIONS 15.56
NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 2.18

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.
H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.



H2S EMISSIONS REFERENCES

H2S Sulfur
Emissions Factor CaptureC H2S Emissions

Stripper Operating Scenario Operating Configuration Controls UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA NA  LVHC to CB1/CB2 ADTP/day 4.13E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.02 0.10

Aerated Stabilization Basin (ASB) Foul Condensate to Hard Pipe Hydrogen Peroxide Addition ADTP/day 1.36E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 0.81 3.54

LVHC Collection System NA  LVHC to CB1/CB2 ADTP/day 5.03E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.03 0.13

H2S BASELINE ACTUAL EMISSIONS 3.77
PROJECTED ACTUAL EMISSIONS

New Stripper Online SRL Online SRL Methanol to RF2/3G,H ADTP/day 0.24 Vendor / Preliminary Design Information 99.9% 0.03 0.10
New Stripper Online SRL Online SRL LVHC to RF3G,H ADTP/day 0.37 Vendor / Preliminary Design Information 99.9% 0.04 0.12
New Stripper Online SRL Online SRL LVHC to CB1/CB2G ADTP/day 0.37 Vendor / Preliminary Design Information 99% 0.41 0.39
New Stripper Online SRL Offline SOG to CB1/CB2 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.14
Backup Stripper Online NA SOG to CB1/CB2 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.24
ASB - New Stripper Online No Foul Condensate to Hard Pipe NA ADTP/day 9.27E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.04 4.11
ASB - Backup Stripper Online H2S Stripped From Foul Condensate NA ADTP/day 9.81E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.10 0.39
ASB - No Stripper Online Foul Condensate to Hard Pipe Hydrogen Peroxide Addition ADTP/day 9.54E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.07 0.09

LVHC Collection System NA LVHC to RF3 ADTP/day 1.17E-01
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.01 0.04

LVHC Collection System NA LVHC to CB1/CB2 ADTP/day 5.87E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.07 0.07

H2S PROJECTED ACTUAL EMISSIONS 5.69
NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.92

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.
H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.



PM EMISSIONS REFERENCES

PM PM
Emissions Factor Control PM Emissions

Stripper Operating Scenario Operating Configuration UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA Natural GasB mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.9

Backup Stripper SteamA No. 6 OilB mmBtu/hr 1.61E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 4.5 0.4

PM BASELINE ACTUAL EMISSIONS 1.3
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor Natural GasI mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas Natural GasD mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 1.61E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 14.8 10.8

Backup Stripper Steam - Natural Gas Natural GasD mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 1.61E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 3.9 0.3

PM PROJECTED ACTUAL EMISSIONS 13.4
NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 12.2

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - reserved.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



PM10 EMISSIONS REFERENCES

PM10 PM10
Emissions Factor Control PM10 Emissions

Stripper Operating Scenario Operating Configuration UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA Natural GasB mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.9

Backup Stripper SteamA No. 6 OilB mmBtu/hr 1.17E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 3.3 0.3

PM10 BASELINE ACTUAL EMISSIONS 1.2
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor Natural GasI mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas Natural GasD mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 1.17E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 10.8 7.8

Backup Stripper Steam - Natural Gas Natural GasD mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 1.17E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.8 0.2

PM10 PROJECTED ACTUAL EMISSIONS 10.4
NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 9.3

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - reserved.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



PM2.5 EMISSIONS REFERENCES

PM2.5 PM2.5
Emissions Factor Control PM2.5 Emissions

Stripper Operating Scenario Operating Configuration UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA Natural GasB mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.9

Backup Stripper SteamA No. 6 OilB mmBtu/hr 8.80E-02
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.5 0.2

PM2.5 BASELINE ACTUAL EMISSIONS 1.1
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor Natural GasI mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas Natural GasD mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 8.80E-02
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 8.1 5.9

Backup Stripper Steam - Natural Gas Natural GasD mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 8.80E-02
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.1 0.1

PM2.5 PROJECTED ACTUAL EMISSIONS 8.4
NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 7.4

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - reserved.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



LEAD EMISSIONS REFERENCES

Lead Lead
Emissions Factor Control Lead Emissions

Stripper Operating Scenario Operating Configuration UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA Natural GasB mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.48E-05 5.78E-05

Backup Stripper SteamA No. 6 OilB mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 7.87E-04 6.63E-05

LEAD BASELINE ACTUAL EMISSIONS 1.24E-04
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor Natural GasI mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 5.00E-07 2.46E-07
New Stripper Steam - Natural Gas Natural GasD mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 4.84E-05 1.56E-04

New Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 2.58E-03 1.87E-03

Backup Stripper Steam - Natural Gas Natural GasD mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.27E-05 3.62E-06

Backup Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.75E-04 4.35E-05

LEAD PROJECTED ACTUAL EMISSIONS 2.08E-03
NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.95E-03

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - reserved.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



CO2 EMISSIONS REFERENCES

CO2 CO2
Emissions Factor Control CO2 Emissions

Stripper Operating Scenario Operating Configuration UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA Natural GasB mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 3,448.9 13,512

Backup Stripper SteamA No. 6 OilB mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 4,655.3 392
CO2 BASELINE ACTUAL EMISSIONS 13,904

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor Natural GasI mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 116.9 58
New Stripper Steam - Natural Gas Natural GasD mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 11,313.5 36,392
New Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 15,270.9 11,076
Backup Stripper Steam - Natural Gas Natural GasD mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 2,958.3 846
Backup Stripper Steam - No. 6 Oil No. 6 OilD mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 3,993.0 257
CO2 PROJECTED ACTUAL EMISSIONS 48,629

NET EMISSIONS CHANGE (PAE - BAE)
PAE - BAE 34,725

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - reserved.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Actual steam usage January 1 - December 16, 2022.
F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.
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Buckner, Katharine

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Wednesday, April 5, 2023 3:43 PM
To: Buckner, Katharine
Cc: Hardee, Christopher
Subject: RE: confidential page in stripper app

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine 
Good afternoon.  There is nothing in the application that is confidential.  As you surmised, the “confidential” marking 
was just part of a file name.  The box marked “no” to indicate confidentiality is correct.  Have a good Easter. 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Tuesday, April 4, 2023 11:53 AM 
To: Tourville, Bob <Bob.Tourville@new-indycb.com> 
Cc: Hardee, Christopher <hardeecd@dhec.sc.gov> 
Subject: RE: confidential page in stripper app 
 

 
Hey Bob, 
   I checked the app for other possible confidential information.  The word “confidential” appears throughout the 
WATER9 results, beginning on page B-28.  It appears to be just a filename.  Please comment if the Water9 information 
should be treated as confidential along with page B-17.  If so, please send a public version of the application as soon as 
possible with a cover letter indicating the original app should be treated as confidential. 
 
Also, the box on the application form to indicate if confidential information is enclosed in the app was marked “no”, 
page 2 of 9. 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

 External Email  
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From: Buckner, Katharine  
Sent: Tuesday, April 4, 2023 11:43 AM 
To: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: Hardee, Christopher <hardeecd@dhec.sc.gov> 
Subject: confidential page in stripper app 
 
Hey Bob, 
      There is a page marked confidential in the stripper application.  It is B-17.   Is this supposed to be 
confidential?  Confidential information is supposed to be submitted under separate cover and clearly marked and 
separated from public versions of applications. 
 
Please let me know. 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
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Buckner, Katharine

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Tuesday, April 4, 2023 3:41 PM
To: Buckner, Katharine
Subject: RE: Xcel sheet for new stripper app
Attachments: FINAL Emissions Calculations (3-22-23).xlsx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine 
Here you go.  Working answers to your other questions. 
 
 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Tuesday, April 4, 2023 2:00 PM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Subject: Xcel sheet for new stripper app 
 

 
Hey Bob, 
     Can you please send the Xcel spreadsheets for the new stripper app so that I can verify the calculations and emission 
rates?   
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
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NEW-INDY CATAWBA MILL STRIPPER PROJECT

Operating Time Operating Time
% hrs % hrs

New Stripper Online 90% 7,884.0 RF3 Available for LVHC 75% 6,570.0
Backup Stripper Online 8% 700.8 LVHC to CB1/CB2 25% 2,190.0
No Stripper Online 2% 175.2

LVHC Control 
Operating ScenarioStripper Operating Scenario



Summary of PSD Applicability
(tons/year)

Pollutant(A) PM PM10 PM2.5 NOX SO2 CO H2SO4 TRS VOC Pb H2S Total CO2e

Baseline Actual Emissions 1.26 1.16 1.09 132 770 27.1 1.28 13.4 249 1.24E-04 3.77 13,904
Projected Actual Emissions 13.4 10.4 8.45 148 629 64.2 2.43 15.6 248 2.08E-03 5.69 48,629

Net Emissions Changes (PAE - BAE) 12.2 9.28 7.36 16.1 -141.35 37.1 1.15 2.18 -1.4 1.95E-03 1.92 34,725

PSD Significant Emissions Rates 25 15 10 40 40 100 7 10 40 0.6 10 75,000
PSD Significant? No No No No No No No No No No No No

A - HF is not emitted from new, modified, or affected emissions units. 



SO2 EMISSIONS CALCULATIONS

SO2 Sulfur
Production Rate Emissions Factor CaptureC SO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,426 ADTP/day 1.06 Stack Test NA 63.1 252.5
LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,426 ADTP/day 1.97 Stack Test NA 117.0 512.4

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100.0% 7,835.7 29.5 mmBtu/hr 6.00E-04 AP-42 NA 0.02 0.1

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100.0% 168.3 28.1 mmBtu/hr 2.20E+00 AP-42 NA 61.9 5.2
SO2 BASELINE ACTUAL EMISSIONS (BAE) 770.2

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL Methanol to RF2/3G 100.0% 7,489.8 2,700 ADTP/day 0.56 Vendor 99% 0.6 2.4

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to RF3G 75.0% 5,617.4 2,700 ADTP/day 0.84 Vendor 99% 0.9 2.7

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.84 Vendor 50% 47.2 44.2

New Stripper Online 90.0% 7,884.0 SRL Offline 5% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 1.40 Vendor 0% 157.4 31.0

Backup Stripper Online 8.0% 700.8 NA 100% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 1.40 Vendor 0% 157.4 55.1

No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 NA NA NA NA NA NA NA

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 5.25 Stack Test 99% 5.9 19.4

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.25 Stack Test 50% 295.2 323.3

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 6.00E-04 AP-42 NA 0.00 0.0
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 6.00E-04 AP-42 NA 0.06 0.2
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 2.20E+00 AP-42 NA 202.9 147.2

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD,F 81.6% 571.9 NA 100.0% 571.9 25.3 mmBtu/hr 6.00E-04 AP-42 NA 0.02 0.004

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD,F 18.4% 128.9 NA 100.0% 128.9 24.1 mmBtu/hr 2.20E+00 AP-42 NA 53.1 3.4

SO2 PROJECTED ACTUAL EMISSIONS (PAE) 628.84

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) -141.35

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Foul MethanolG LVHCG

UNCTRL UNCTRL UNCTRL
lb/ADTP lb/ADTP lb/ADTP

TRS as S MW AHL 0.70 0.28 0.42
sulfur S 32.065
sulfur dioxide SO2 64.064 1.40 0.56 0.84

Stripper Scenario 
Operating Time

Operating Configuration 
Time

Controls 
Operating Time



H2SO4 EMISSIONS CALCULATIONS

H2SO4 Sulfur
Production Rate Emissions Factor Capture H2SO4 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/ADTP Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,426 ADTP/day 4.93E-03 NCASI Technical Bulletin 
858, Table 10

NA 0.3 1.3

H2SO4 BASELINE ACTUAL EMISSIONS (BAE) 1.3
PROJECTED ACTUAL EMISSIONS

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 
858, Table 10

NA 0.55 1.82

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 
858, Table 10

NA 0.55 0.61

H2SO4 PROJECTED ACTUAL EMISSIONS (PAE) 2.43

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) 1.15

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



NOX EMISSIONS CALCULATIONS

NOX Ammonia
Production Rate Emissions Factor IncreaseC NOX Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100% 8,004.0 1,426 ADTP/day 0.415 Columbia NA 24.7 98.7

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100% 7,835.7 29.5 mmBtu/hr 2.80E-01 AP-42 NA 8.3 32.4

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100% 168.3 28.1 mmBtu/hr 3.13E-01 AP-42 NA 8.8 0.7
NOX BASELINE ACTUAL EMISSIONS 131.8

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,852 TBLS/day 1.500 Title V 1.0% 1.8 6.7

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 316.9 TBLS/day 1.500 Title V 1.0% 0.2 0.6

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 270.0 ADTP/day 0.415 Columbia NA 4.7 4.4

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 0.415 Columbia NA 46.7 9.2

Backup Stripper Online 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100% 700.8 2,700 ADTP/day 0.415 Columbia NA 46.7 16.4

No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100% 175.2 NA NA NA NA NA NA NA

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 2.80E-01 AP-42 NA 0.3 0.1
New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 2.80E-01 AP-42 NA 27.1 87.2
New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 3.13E-01 AP-42 NA 28.9 20.9

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD,F 81.6% 571.9 NA 100% 571.9 25.3 mmBtu/hr 2.80E-01 AP-42 NA 7.1 2.0

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD,F 18.4% 128.9 NA 100% 128.9 24.1 mmBtu/hr 3.13E-01 AP-42 NA 7.5 0.5

NOX PROJECTED ACTUAL EMISSIONS 147.9

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 16.1

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >1% (methanol input limited to 1% of black liquor input by BLRBAC).

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



CO EMISSIONS CALCULATIONS

CO CO
Production Rate Emissions Factor Control CO Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,426 ADTP/day 0.0728 Columbia NA 4.3 17.3

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 29.5 mmBtu/hr 8.40E-02 AP-42 NA 2.5 9.7

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 28.1 mmBtu/hr 3.33E-02 AP-42 NA 0.9 0.1
CO BASELINE ACTUAL EMISSIONS 27.1

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3 100.0% 7,489.8 NA NA NA NA NA NA NA

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3 75% 5,617.4 2,700 ADTP/day 0.0728 Columbia NA 8.2 23.0

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2 25% 1,872.5 2,700 ADTP/day 0.0728 Columbia NA 8.2 7.7

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.0728 Columbia NA 8.2 1.6

Backup Stripper Online 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.0728 Columbia NA 8.2 2.9

No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 NA NA NA NA NA NA NA

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 8.40E-02 AP-42 NA 0.1 0.0

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 8.40E-02 AP-42 NA 8.1 26.2

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 3.33E-02 AP-42 NA 3.1 2.2

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD 81.6% 571.9 NA 100.0% 571.9 25.3 mmBtu/hr 8.40E-02 AP-42 NA 2.1 0.6

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD 18.4% 128.9 NA 100.0% 128.9 24.1 mmBtu/hr 3.33E-02 AP-42 NA 0.8 0.1

CO PROJECTED ACTUAL EMISSIONS 64.2

NET EMISSIONS CHANGE (PAE - BAE)
PAE - BAE 37.1

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



VOC EMISSIONS CALCULATIONS

VOC
Production Rate Emissions Factor RemovalC VOC Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,426 ADTP/day 4.37 Stripped 98.0% 5.19 20.78
Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 NA 100.0% 8,760.0 1,426 ADTP/day 8.73E-01 WATER9 NA 51.88 227.21
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,426 ADTP/day 3.10E-03 Columbia NA 0.18 0.81

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 29.5 mmBtu/hr 5.39E-03 AP-42 NA 0.2 0.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 28.1 mmBtu/hr 1.87E-03 AP-42 NA 0.1 0.0
VOC BASELINE ACTUAL EMISSIONS 249.43

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,700 ADTP/day 14.40 Vendor 99.9% 1.62 6.07

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 2,700 ADTP/day 1.60 Vendor 98% 3.60 10.11

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 2,700 ADTP/day 1.60 Vendor 98% 3.60 3.37

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 16.00 Vendor 98% 36.00 7.10

Backup Stripper Online 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100% 700.8 2,700 ADTP/day 16.00 Vendor 98% 36.00 12.61

ASB - New Stripper Online 90% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100% 7,884.0 2,700 ADTP/day 0.29 WATER9 NA 32.40 127.72

ASB - Backup Stripper Online 8% 700.8 TRS Stripped From Foul Condensate 100.0% 700.8 NA 100% 700.8 2,700 ADTP/day 1.42 WATER9 NA 159.98 56.06

ASB - No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 NA 100% 175.2 2,700 ADTP/day 2.20 WATER9 NA 247.05 21.64

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75% 6,570.0 2,700 ADTP/day 3.10E-03 Columbia NA 0.35 1.15

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25% 2,190.0 2,700 ADTP/day 3.10E-03 Columbia NA 0.35 0.38

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 5.39E-03 AP-42 NA 0.0 0.0

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 5.39E-03 AP-42 NA 0.5 1.7

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 1.87E-03 AP-42 NA 0.2 0.1

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD 81.6% 571.9 NA 100% 571.9 25.3 mmBtu/hr 5.39E-03 AP-42 NA 0.1 0.0

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD 18.4% 128.9 NA 100% 128.9 24.1 mmBtu/hr 1.87E-03 AP-42 NA 0.0 0.0

VOC PROJECTED ACTUAL EMISSIONS 248.05

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE -1.38

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - VOC destruction >98% in vapor phase, 99.9% in liquid phase.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



TRS EMISSIONS CALCULATIONS

TRS Sulfur
Production Rate Emissions Factor CaptureC TRS Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,426 ADTP/day 2.88E-03 Stack test NA 0.17 0.68
Aerated Stabilization Basin (ASB) 100.0% 8,760.0 NA 100.0% 8,760.0 NA 100.0% 8,760.0 1,426 ADTP/day 4.08E-02 H2SSIM/WATER9 NA 2.42 10.61
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,426 ADTP/day 8.01E-03 Stack test NA 0.48 2.09
TRS BASELINE ACTUAL EMISSIONS 13.38

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.33 Vendor 99.9% 0.04 0.14

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.49 Vendor 99.9% 0.05 0.15

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.49 Vendor 99% 0.55 0.51

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.81 Vendor 99% 0.91 0.18

Backup Stripper Online 8.0% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.81 Vendor 99% 0.91 0.32

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 2.42E-02 H2SSIM/WATER9 NA 2.72 10.74

ASB - Backup Stripper Online 8.0% 700.8 TRS Stripped From Foul Condensate 100.0% 700.8 NA 100.0% 700.8 2,700 ADTP/day 2.72E-02 H2SSIM/WATER9 NA 3.06 1.07

ASB - No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 2,700 ADTP/day 7.28E-02 H2SSIM/WATER9 NA 8.19 0.72

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.75E+00 Stack test 99.9% 0.20 0.65

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 8.76E-03 Stack test NA 0.99 1.08

TRS PROJECTED ACTUAL EMISSIONS 15.56

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 2.18

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

Foul MethanolG LVHCG

UNCTRL UNCTRL UNCTRL

lb/ADTP lb/ADTP lb/ADTP
TRS as S MW AHL 0.70 0.28 0.42
sulfur S 32.065
hydrogen sulfide H2S 34.081 82.3% 0.61 0.24 0.37

methyl mercaptan CH4S 48.107 6.4% 0.07 0.03 0.04

dimethyl sulfide C2H6S 62.134 5.2% 0.07 0.03 0.04

dimethyl disulfide C2H6S2 94.199 6.1% 0.06 0.03 0.04
TRS as TRS TRS 0.81 0.33 0.49

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



H2S EMISSIONS CALCULATIONS

H2S Sulfur
Production Rate Emissions Factor CaptureC H2S Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,426 ADTP/day 4.13E-04 Stack test NA 0.02 0.10
Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 Hydrogen Peroxide Addition 100.0% 8,760.0 1,426 ADTP/day 1.36E-02 H2SSIM NA 0.81 3.54
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,426 ADTP/day 5.03E-04 Stack test NA 0.03 0.13
H2S BASELINE ACTUAL EMISSIONS 3.77

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.24 Vendor 99.9% 0.03 0.10

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.37 Vendor 99.9% 0.04 0.12

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.37 Vendor 99% 0.41 0.39

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.61 Vendor 99% 0.69 0.14

Backup Stripper Online 8.0% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.61 Vendor 99% 0.69 0.24

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 9.27E-03 H2SSIM NA 1.04 4.11

ASB - Backup Stripper Online 8.0% 700.8 H2S Stripped From Foul Condensate 100.0% 700.8 NA 100.0% 700.8 2,700 ADTP/day 9.81E-03 H2SSIM NA 1.10 0.39

ASB - No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 2,700 ADTP/day 9.54E-03 H2SSIM NA 1.07 0.09

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.17E-01 Stack test 99.9% 0.01 0.04

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87E-04 Stack test NA 0.07 0.07

H2S PROJECTED ACTUAL EMISSIONS 5.69

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.92

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

Foul MethanolG LVHCG

UNCTRL UNCTRL UNCTRL
lb/ADTP lb/ADTP lb/ADTP

TRS as S MW AHL 0.70 0.28 0.42
sulfur S 32.065
hydrogen sulfide H2S 34.081 82.3% 0.61 0.24 0.37

methyl mercaptan CH4S 48.107 6.4% 0.07 0.03 0.04

dimethyl sulfide C2H6S 62.134 5.2% 0.07 0.03 0.04

dimethyl disulfide C2H6S2 94.199 6.1% 0.06 0.03 0.04
TRS as TRS TRS 0.81 0.33 0.49

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



PM EMISSIONS CALCULATIONS

PM PM
Production Rate Emissions Factor Control PM Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 29.5 mmBtu/hr 7.60E-03 AP-42 NA 0.2 0.9

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 28.1 mmBtu/hr 1.61E-01 AP-42 NA 4.5 0.4
PM BASELINE ACTUAL EMISSIONS 1.3

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 NA 0.7 2.4
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.61E-01 AP-42 NA 14.8 10.8

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.61E-01 AP-42 NA 3.9 0.3

PM PROJECTED ACTUAL EMISSIONS 13.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 12.2

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.

G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



PM10 EMISSIONS CALCULATIONS

PM10 PM10
Production Rate Emissions Factor Control PM10 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 29.5 mmBtu/hr 7.60E-03 AP-42 NA 0.2 0.9

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 28.1 mmBtu/hr 1.17E-01 AP-42 NA 3.3 0.3
PM10 BASELINE ACTUAL EMISSIONS 1.2

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 NA 0.7 2.4
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.17E-01 AP-42 NA 10.8 7.8
Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.17E-01 AP-42 NA 2.8 0.2

PM10 PROJECTED ACTUAL EMISSIONS 10.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 9.3

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



PM2.5 EMISSIONS CALCULATIONS

PM2.5 PM2.5
Production Rate Emissions Factor Control PM2.5 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 29.5 mmBtu/hr 7.60E-03 AP-42 NA 0.2 0.9

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 28.1 mmBtu/hr 8.80E-02 AP-42 NA 2.5 0.2
PM2.5 BASELINE ACTUAL EMISSIONS 1.1

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 NA 0.7 2.4
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 8.80E-02 AP-42 NA 8.1 5.9

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 8.80E-02 AP-42 NA 2.1 0.1

PM2.5 PROJECTED ACTUAL EMISSIONS 8.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 7.4

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



LEAD EMISSIONS CALCULATIONS

Lead Lead
Production Rate Emissions Factor Control Lead Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 29.5 mmBtu/hr 5.00E-07 AP-42 NA 1.48E-05 5.78E-05

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 28.1 mmBtu/hr 2.80E-05 AP-42 NA 7.87E-04 6.63E-05
LEAD BASELINE ACTUAL EMISSIONS 1.24E-04

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 5.00E-07 AP-42 NA 5.00E-07 2.46E-07
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 5.00E-07 AP-42 NA 4.84E-05 1.56E-04
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 2.80E-05 AP-42 NA 2.58E-03 1.87E-03
Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 5.00E-07 AP-42 NA 1.27E-05 3.62E-06

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 2.80E-05 AP-42 NA 6.75E-04 4.35E-05

LEAD PROJECTED ACTUAL EMISSIONS 2.08E-03

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.95E-03

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



CO2 EMISSIONS CALCULATIONS

CO2 CO2
Production Rate Emissions Factor Control CO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 29.5 mmBtu/hr 1.17E+02 AP-42 NA 3,448.9 13,512

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 28.1 mmBtu/hr 1.66E+02 AP-42 NA 4,655.3 392
CO2 BASELINE ACTUAL EMISSIONS 13,904

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 1.17E+02 AP-42 NA 116.9 58
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 1.17E+02 AP-42 NA 11,313.5 36,392
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.66E+02 AP-42 NA 15,270.9 11,076
Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 1.17E+02 AP-42 NA 2,958.3 846

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.66E+02 AP-42 NA 3,993.0 257

CO2 PROJECTED ACTUAL EMISSIONS 48,629

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 34,725

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Actual steam usage January 1 - December 16, 2022.

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



SUMMARY OF ASB EMISSIONS FACTORS

ASB Emissions Factors (lb/ODTP)

H2S DMDS DMS MMC Methanol VOCA TRSB

Baseline Actual Emissions 0.0151 0.0114 0.0185 3.28E-04 0.92 0.97 0.0453
New Stripper Scenario 0.0103 0.0028 0.0136 1.88E-04 0.30 0.32 0.0269
Backup Stripper Scenario 0.0109 0.0033 0.0147 1.30E-03 1.53 1.58 0.0302
No Stripper Scenario 0.0106 0.0504 0.0192 7.42E-04 2.31 2.44 0.0809

A -  Includes VOC TRS compounds, methanol, acetaldehyde, methyl ethyl ketone, and propionaldehyde. 
B - TRS as compounds

Scenario



Date Sample Time
Hydrogen 

Sulfide
Methyl 

Mercaptan
Dimethyl 

Sulfide
Dimethyl 
Disulfide Total TRS

6/24/2021 15:10 130 14 16 13 173
6/24/2021 15:10 140 14 16 17 187
6/24/2021 17:00 140 17 18 14 189
6/24/2021 18:45 150 19 18 16 203
6/25/2021 10:35 130 12 12 11 165
6/25/2021 12:05 120 10 12 9.6 151.6
6/25/2021 13:45 190 22 22 23 257

Average of all data 142.9 15.4 16.3 14.8 189.4
Max of 6/24 or 6/25 146.7 16.0 17.0 15.0 194.7

 MW
H2S Hydrogen Sulfide 34.08 g/mol
Ch4S Methyl Mercaptan 48.11 g/mol
C2H6S Dimethyl Sulfide 62.13 g/mol
C2H6S2 Dimethyl Disulfide 94.20 g/mol
S Sulfur 32.07 g/mol

Convert compound to equivalent S (ppm)
Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide

138.0 10.7 8.8 10.2
82.3% 6.4% 5.2% 6.1%

 
S (ppm) 168 Maximum feed to stripper (AHL)
Lb S/gallon FC 1.40E-03
Lb S/hr @850 gpm 71.3
Lb S/ADTP (@2200 ODTP)a 0.70

Assumption
1.  Assume no losses in feed tank
2.  Assume 98% efficiency of S across stripper therefore 0.69 # S/ADTP in SOG

Concentration (ppm)

a Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/0.9 ODTP = 2444.4 ADTP) Emissions 
factor is representative of the lower end of the range of pulp production at the maximum steam stripper design of 
850 gpm.  Calculations are scaled to 2700 ADTP to represent worst case emissions.

Stripper Inlet Foul Condensate - Table 2-17  (Weston report dated October 2, 2021, Work Order No. 
15730.001.008)



CONFIDENTIAL TAB M - New-Indy Catawba Monthly Production

Month Kraft Mill Combination Combination Combination Combination
Boiler No. 1 Boiler No. 2 Total Boiler No. 1 Boiler No. 2 Total Total
Natural Gas Natural Gas Natural Gas No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil

ADTP mmBtu mmBtu mmBtu gallons gallons gallons mmBtu
Mar-21 42,474 61,175 99,507 160,683 0 2,057 2,057 309 1,370
Apr-21 43,075 41,363 75,012 116,376 0 0 0 0 1,436
May-21 46,962 38,834 63,467 102,301 0 0 0 0 1,515
Jun-21 42,867 1,909 59,909 61,818 0 1,199 1,199 180 1,429
Jul-21 49,371 67,565 55,824 123,389 3 97 100 15 1,593
Aug-21 44,614 33,863 32,461 66,325 0 0 0 0 1,439
Sep-21 40,177 40,779 41,811 82,590 86 0 86 13 1,339
Oct-21 47,234 69,732 75,498 145,230 0 0 0 0 1,524
Nov-21 39,185 60,664 80,397 141,061 0 0 0 0 1,306
Dec-21 38,734 62,931 60,176 123,107 0 0 0 0 1,249
Jan-22 43,690 84,088 82,251 166,339 69,200 66,720 135,920 20,388 1,409
Feb-22 37,736 57,764 75,924 133,688 27,042 370 27,412 4,112 1,348
Mar-22 43,944 62,423 82,083 144,506 335 0 335 50 1,418
Apr-22 40,046 44,634 62,835 107,469 0 0 0 0 1,335
May-22 38,896 39,982 73,918 113,900 0 0 0 0 1,255
Jun-22 23,184 43,071 89,239 132,310 2,238 0 2,238 336 773
Jul-22 39,890 64,532 86,134 150,666 0 0 0 0 1,287
Aug-22 53,396 48,067 73,591 121,658 0 0 0 0 1,722
Sep-22 45,044 60,782 65,899 126,681 24 0 24 4 1,501
Oct-22 47,517 70,539 89,760 160,299 0 0 0 0 1,533
Nov-22 40,133 82,534 114,164 196,698 0 0 0 0 1,338
Dec-22 33,859 101,466 95,023 196,490 170,076 0 170,076 25,511 1,092
Jan-23 35,464 95,982 92,733 188,715 102,558 0 102,558 15,384 1,144 1,041,075
Feb-23 39,276 78,431 96,813 175,244 21,626 53 21,679 3,252 1,403 520,537
Total 996,766 3,237,544 69,553

Annual Average 498,383
97.9% 2.1%



October 2021 SO2 Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
NCG+SOG NCG SOG NCG+SOG NCG

ODTP/hr 77.3 79.0 91.1 92.9
ADTP/hr 85.9 87.8 101.2 103.2
lb SO2/hr 342.8 230.7 380.9 309.9

lb SO2/ADTP 3.99 2.63 1.36 3.76 3.00

Controlled Emissions Sulfur Capture Uncontrolled Emissions
Average Maximum Bark AshC LVHC Scrubber Average

lb SO2/ADTP lb SO2/ADTP % % lb SO2/ADTP
SOG 1.06 1.36 20% NA 1.33
NCG 2.82 3.00

LVHCA,B 1.97 2.10 20% 50% 4.92
HVLCA,B 0.85 0.90 20% NA 1.06

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - Estimated sulfur capture based on 2012 stack test (NCASI data suggests ~32% capture).







June 2021 TRS_H2S Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
TRS as TRS NCG+SOG NCG SOG NCG+SOG NCG SOG H2S NCG+SOG NCG SOG NCG+SOG NCG SOG
ODTP/hr 55.9 76.0 88.3 85.2 ODTP/hr 55.9 76.0 88.3 85.2
ADTP/hr 62.1 84.4 98.1 94.7 ADTP/hr 62.1 84.4 98.1 94.7

lb TRS (as H2S)/hr 0.75 0.68 0.85 0.92 lb H2S/hr 0.07 0.05 0.07 0.04
lb TRS (as TRS)/hr 1.07 0.97 1.22 1.32

lb TRS (as TRS)/ADTP 1.73E-02 1.15E-02 5.75E-03 1.24E-02 1.39E-02 -1.51E-03 lb H2S/ADTP 1.13E-03 5.92E-04 5.35E-04 7.13E-04 4.23E-04 2.91E-04

Controlled Emissions Sulfur Conversion Uncontrolled Emissions Controlled Emissions Sulfur Conversion Uncontrolled Emissions
Average Maximum Combustion LVHC Scrubber Average Maximum Average Maximum Combustion LVHC Scrubber Average Maximum

TRS as TRS lb TRS/ADTP lb TRS/ADTP % % lb TRS/ADTP lb TRS/ADTP H2S lb H2S/ADTP lb H2S/ADTP % % lb H2S/ADTP lb H2S/ADTP
SOGD 2.88E-03 5.75E-03 99% NA 0.29 0.58 SOG 4.13E-04 5.35E-04 99% NA 4.13E-02 5.35E-02
NCG 1.27E-02 1.39E-02 NCG 5.07E-04 5.92E-04

LVHCA,B 8.01E-03 8.76E-03 99% 50% 1.60 1.75 LVHCA,C 5.03E-04 5.87E-04 99% 50% 1.01E-01 1.17E-01
HVLCA,B 4.69E-03 5.13E-03 99% NA 0.47 0.51 HVLCA,C 4.45E-06 5.19E-06 99% NA 4.45E-04 5.19E-04

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
D - Combination Boiler No. 2 SOG averaged as zero (0).

CB1 CB1 CB2 CB2
TRS as S MW NCG+SOG NCG NCG+SOG NCG
sulfur S 32.065 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 AVG PLC Cross Check back to TRS as H2S
hydrogen sulfide H2S 34.081 0.08 0.07 0.1 0.07 0.07 0.07 0.08 0.08 0.08 0.05 0.05 0.05 0.07 8.0% 0.085742 0.085742
methyl mercaptan CH4S 48.107 0.55 0.53 0.49 0.52 0.52 0.53 0.77 0.63 0.64 0.94 0.91 0.69 0.64 72.6% 0.778738 0.55169
dimethyl sulfide C2H6S 62.134 0.16 0.16 0.16 0.16 0.16 0.17 0.08 0.08 0.08 0.08 0.07 0.07 0.12 13.5% 0.144248 0.079121
dimethyl disulfide C2H6S2 94.199 0.07 0.07 0.07 0.07 0.07 0.07 0.04 0.04 0.04 0.03 0.03 0.03 0.05 5.9% 0.06355 0.045984

0.89 Total TRS 1.072278 0.762538
84.8%

10^6 ACFM Flowrate Basis to lb/min
H2S 0.007081766 0.006196545 0.008852208 0.006196545 0.006196545 0.006196545 0.007081766 0.007081766 0.007081766 0.004426104 0.004426104 0.004426104

CH4S 0.068724286 0.066225221 0.061227091 0.064975688 0.064975688 0.066225221 0.096214 0.078720545 0.079970078 0.117456052 0.113707455 0.08621774
C2H6S 0.025821922 0.025821922 0.025821922 0.025821922 0.025821922 0.027435792 0.012910961 0.012910961 0.012910961 0.012910961 0.011297091 0.011297091
C2H6S2 0.017127091 0.017127091 0.017127091 0.017127091 0.017127091 0.017127091 0.009786909 0.009786909 0.009786909 0.007340182 0.007340182 0.007340182

TRS as H2S 0.082325532 0.07966987 0.078784649 0.078784649 0.078784649 0.080555091 0.089407299 0.077014208 0.077899429 0.100029948 0.096489065 0.077014208
TRS as TRS 0.118755065 0.115370779 0.113028312 0.114121247 0.114121247 0.116984649 0.125993636 0.108500182 0.109749714 0.142133299 0.136770831 0.109281117

Ratio TRS as H2S/TRS as TRS0.693238074 0.690555015 0.697034647 0.690359171 0.690359171 0.688595396 0.709617575 0.709807177 0.70979163 0.703775603 0.705479846 0.704734816 0.69944568
1.43







1

Buckner, Katharine

From: Sheryl Watkins <swatkins@all4inc.com>
Sent: Monday, April 24, 2023 3:23 PM
To: Buckner, Katharine; Robert Tourville; Steven Moore
Cc: Hardee, Christopher
Subject: RE: WATER9 input files
Attachments: BAE TRS WATER9.zip; BAE VOC WATER9.zip; PAE Hardpipe Scenario WATER9.zip; PAE 

New Stripper Scenario WATER9.zip; PAE Old Stripper Scenario WATER9.zip

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Good a ernoon, Katharine.  A ached are the WATER9 files that are the underlying basis for the TRS and VOC emissions 
factors and emissions calcula ons for the new steam stripper construc on permit applica on submi ed to DHEC on 
March 23, 2023.  We have organized them into 5 separate zip files corresponding to the baseline emissions and the 
projected actual emissions opera ng scenarios (old stripper, new stripper, and Hardpipe). Let us know if you have any 
ques ons or any problems with the files.  Thanks! 
 

 

Sheryl Watkins, PE / Sr. Technical Manager / ATL Office 
swatkins@all4inc.com  / Direct: 678.293.9428  / Cell: 386.503.0266 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Thursday, April 20, 2023 12:35 PM 
To: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins 
<swatkins@all4inc.com> 
Cc: Hardee, Christopher <hardeecd@dhec.sc.gov> 
Subject: RE: WATER9 input files 
 
Hello Bob, 
      I was checking on the status of the WATER9 files for Christopher.  Will these be coming soon? 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  
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From: Buckner, Katharine  
Sent: Wednesday, April 12, 2023 11:21 AM 
To: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM>; Steve Moore (smoore@all4inc.com) 
<smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com> 
Cc: Hardee, Christopher <hardeecd@dhec.sc.gov> 
Subject: WATER9 input files 
 
Hey All, 
     Christopher would like the WATER9 input files.  He said he was able to run the example as seen on EPAs website and 
felt he would be able to handle the WATER9 input files themselves. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  
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Buckner, Katharine

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Monday, May 22, 2023 10:00 AM
To: Buckner, Katharine
Cc: Pete Cleveland; Hardee, Christopher
Subject: Stripper Application Comments
Attachments: 2440-0005.RE-comments on stripper app 3 (5-17-23) (003).docx; Attachment A 

(5-22-23).pdf; 2440-0005.RE-comments on stripper app 1 (5-18-23) (003).docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine 
Please find the response to the ques ons on the stripper applica on.  Let me know if you have any addi onal ques ons. 
 
 
Bob 
 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 

 



SCDHEC BAQ comments/ques ons for New-Indy (2440-0005) 
on the new Stripper construc on applica on, sent April 20, 2023 

Emission Calcula ons 
Steam balance 

- When the final steam balance for using the new stripper has been derived, please submit for 
review, along with revised calcula ons. 
The revised steam balance is under development and  currently does not include the steam 
savings projects which are currently being evaluated.  The steam savings projects will reduce 
the incremental steam required for the Project (i.e. opera on of the new or exis ng steam 
stripper as back up) and thus will reduce the projected actual emissions.  The Mill will provide 
the final steam balance with the updated emissions calcula ons when available. The 
conclusions of the emissions calcula ons are not expected to change.  

- Please provide the steam balance for the exis ng opera ons where the exis ng stripper is 
being used. 
A revised steam balance for baseline is provided with this submi al (A achment A).  The 
revised analysis includes steam used by the exis ng stripper for the baseline period (i.e., May 
3, 2021 to February 28, 2023). 

- Please jus fy why approximately one year of steam data is representa ve of the 24 
consecu ve months data that should be used for the baseline actual emissions.  Why is a 24 
consecu ve month average not used?  How would the emission calcula ons be affected if a 
24 consecu ve month average were used? 
The Mill will update the baseline actual emissions for opera on of the exis ng stripper during 
the baseline period (i.e., May 3, 2021 restart of the stripper, to February 28, 2023) with the 
updated emissions calcula ons. The conclusions of the emissions calcula ons are not 
expected to change. 

Current stripper 
- Please provide a jus fica on why the current stripper should be considered as an exis ng 

source rather than a new source.    
The current stripper was installed in 2000 and is included in the current Title V Opera ng 
Permit (No. TV-2440-0005).  The current stripper treated foul condensates consistent with 
bleached papermaking opera ons un l bleached opera ons ceased on September 5, 2020.  
The current stripper has been trea ng foul condensates generated from the post-project 
Columbia equipment/opera ons since May 3, 2021, as required by the Consent Order to 
Correct Undesirable Levels of Air Contaminants.   There are no physical modifica ons planned 
for the current stripper with the proposed New Condensate Stripper Project (“Project”), 
although the current stripper will be demoted to operate strictly as a backup to the new 
condensate stripper and will be operated to process all of the foul condensate, with an 
expected removal of the total reduced sulfur (TRS) and methanol compounds of  98% and 
45%, respec vely.  Note: Further methanol treatment through biological destruc on will be 
accomplished by rou ng the stripped condensates to the exis ng Hardpipe system that 
discharges the foul condensates below the liquid surface of the exis ng ASB.  Since the 
exis ng steam stripper has been in opera on since 2000 and was not shutdown for more than 
2 years [U.S. Environmental Protec on Agency (EPA) presump ve guidance1] it is considered 

 
1 October 9, 1979 Le er from William A. Spratlin, Jr. U.S. EPA Region VII Chief, Air Support Branch Air and Hazardous 
Materials Division.  Note: This guidance has also been upheld in more recent policy le ers, with addi onal 
guidance on what factors to address if a unit has been shutdown for greater than 2 years but the shutdown was not 
intended to be permanent.  



an “exis ng source” for the purposes of evalua ng preven on of significant deteriora on 
(PSD). 

Current stripper (Cont.) 
And include any informa on on the ac vi es that occurred prior to the stripper being 
returned to service on May 3, 2021. 
When ordered by SC DHEC to restart the exis ng stripper in April 2021, the Mill performed 
general cleaning and maintenance ac vi es as well as general startup ac vi es (e.g., 
connec ons to steam and foul condensate lines) prior to the startup on May 3, 2021.  There 
were no other ac vi es performed between cessa on of bleached opera ons and May 3, 
2021.  

 
Vendor specifica ons 

- FYI, in the permit it will be required that prior to start of construc on the vendor 
guarantee/cer fica on shall be provided for the design specifica ons of the new stripper 
along with the caveats or assump ons on which the guarantees are based.     
The Mill will provide the informa on requested/documented in the air construc on permit 
issued for the Project prior to startup of the new condensate stripper.  

NOx Fresh Start TAB 
- Rows 14 and 15, please explain the reason behind spli ng the ton BLS rate between the 

condensed methanol and that vented to the LVHC.   
The new condensate stripper will be designed to concentrate 90% of the stripped methanol 
into a liquid called stripper rec fied liquid (SRL).  The remaining methanol (10%) will pass 
through the condenser and be vented into the low volume, high concentra on (LVHC) System. 
Ammonia, which is the precursor to NOX emissions is assumed to follow methanol. The new 
stripper will operate in SRL mode 95% of the me and when in this mode, the SRL liquid will 
be combusted 100% of the me in the Nos. 2 and 3 Recovery Furnaces (row 14 - emissions 
factor is 1.5 lbs NOx/TBLS and using 90% (0.9) of the total TBLS rate).  During the SRL 
opera ng mode, the LVHC gases from the SRL condenser system, stripper feed tank, and SRL 
methanol tank will be combusted in the No. 3 Recovery Furnace 75% of the me (row 15 - 
emissions factor is 1.5 lbs NOx/TBLS and using 10% (0.10) of the total TBLS rate).  The 
remaining 25% of the me, the SRL LVHC will be combusted in the Nos. 1 or 2 Combina on 
Boilers (row 16 - emissions factor is 0.415 lb NOx/air dried tons of pulp (ADTP) and using 10% 
(0.1) of the total ADTP).   
Does footnote G explain the reduced produc on rate used?   
See response above. 
The footnote G statement is different from that under the SO2 Fresh Start TAB, where 40% of 
methanol is condensed and 60% to LVHC.  Please explain the difference. 
The emissions calcula on for the genera on of NOx from combus on of the SRL and SRL LVHC 
is explained above (i.e. based on the assump on that the ammonia in the SRL and SRL LVHC 
will increase NOx emissions no more than 1%).   The emissions calcula on for the genera on 
of SO2 from combus on of the SRL and SRL LVHC is based on the mass of TRS compounds in 
the foul condensate and how those compounds are distributed into the SRL (40%) and SRL 
LVHC (60%) when stripped from the condensate and then condensed.   Please note that it is 
expected that 90% of the methanol in the foul condensates will be concentrated in the SRL, 
with 10% going to the SRL LVHC. The SRL feed to each recovery furnace is limited to a 
maximum of 1% of the black liquor feed rate for safety reasons by the Black Liquor Recovery 
Boiler Advisory Commi ee (BLRBAC).  NCASI examined the impact of burning stripper off 
gases (SOG) in recovery furnaces (Special Report SR-03, October 2003, Sec on 7.1) and 



concluded introducing SOG below the liquor guns results in no change to NOX emissions. As a 
conserva ve assump on, the NOX emissions from the recovery furnaces were assumed to 
increase by 1% from blending the SRL with the black liquor and introduc on the LVHC gases 
(both of which include ammonia from the SOG) below the liquor guns.   
 

VOC Fresh Start TAB 
- In the baseline calcula ons, Row 8, the reference for the emission factor says “Stripped”. 

Please provide the data used, calcula ons, etc. to arrive at this factor. 
The emissions factor is the average amount removed by the steam stripper using all the 
available data at the me the calcula ons were ini ally performed (June 23, 2021 through 
January 28, 2023). The emissions factor will be updated using all available data through 
February 28, 2023 when revised calcula ons are provided, but the conclusions are not 
expected to change. 

- The natural gas emission factors were derived from the AP-42 factor.  But to arrive at the 
factor in the TAB, the AP-42 factor was divided by 1,020 Btu/scf, which is not consistent with 
the other tabs – SO2, NOx, etc.  Those divided the AP-42 factor by 1,000 Btu/scf heat content 
for natural gas. 
Although AP-42 provides instruc on to convert emissions factors reported in lb/MMscf to 
lb/mmBtu by dividing by 1,020 mmBtu/mmscf [per footnote a to Tables 1.4-1 and 1.4-2], the 
Mill has historically converted the AP-42 lb/mmscf factors using 1,000 mmBtu/mmscf since 
calendar year 2000 or earlier, which is a more conserva ve approach.  The Mill will revise the 
AP-42 VOC emissions factor to use the 1,000 mmBtu/mmscf conversion.  Revised calcula ons 
will be provided once all DHEC comments have been received and addressed. The conclusions 
of the emissions calcula ons are not expected to change. 

- The VOC factor for No. 6 fuel oil is for sources between 10-100 mmBtu/hr.  The VOC emission 
factor for sources >100 million Btu/hr should be used to calculate the VOC emission factor 
used in the TAB.  This is consistent with how it was done in the other TABs. 
The AP-42 VOC emissions factor from Table 1.3-3 for Industrial boilers does not list the size; 
however, review of the SCC codes listed shows that the 0.28 lb VOC/1000 gal factor applies to 
industrial boilers <100 mmBtu/hr.  There are no VOC emissions factors presented for industrial 
boilers >100 mmBtu/hr in Table 1.3-3. 

Lead Fresh Start TAB 
- How did you arrive at the emission factor of 2.8E-05 mmBtu/hr?  Using Table 1.3-11 in AP-42, 

the lead factor is 1.51E-03 lb/1000 gal.  Conver ng this using 150,000 Btu/scf (which is 
consistent with other areas in the calcula ons), I get 1.01E-05 lb/mmBtu. 
The lead emissions factor is from the U.S. EPA document "Es ma ng Air Toxic Emissions from 
Coal and Oil Combus on Sources" [EPA-450/2-89-001] for Uncontrolled Residual Oil-fired 
U lity Boilers (Table 4-1). This emissions factor has been used in air emissions inventories and 
air permit applica ons since calendar year 2000 or earlier.   

CO2 Fresh Start 
- The AP-42 factor for CO2 for natural gas was divided by a heat input of 1,020 Btu/scf.  Most of 

the other combus on calcula ons divided by 1,000 for the heat content of natural gas.  Please 
fix to be consistent with the other combus on calcs and that of the TV. 
Similar to the AP-42 VOC factor, the Mill will revise the AP-42 CO2 emissions factor to use the 
1,000 mmBtu/mmscf conversion, consistent with the historical conserva ve approach.  
Revised calcula ons will be provided once all DHEC comments have been received and 
addressed. The conclusions of the emissions calcula ons are not expected to change. 



- The CO2 rates calculated (and presented in the PSD analysis table) are for CO2 and not CO2e 
emissions.  The CO2 emissions along with methane and nitrous oxide and including the global 
warming poten al for each will need to be calculated and then totaled in order for these to be 
CO2e rates. 
As the project does not trigger PSD for any new source review (NSR) pollutant, quan fica on 
of GHG emissions is not required.  We have provided the CO2 emissions calcula ons for 
completeness and do not believe adding methane and nitrous oxide emissions will not change 
the magnitude of the CO2e emissions. We will update the PSD summary table to indicate that 
only CO2 (and not CO2e) emissions have been provided. 

TRS_H2S Stack Test Factors TAB 
- The controlled factor derived for SOG, controlled, average (cell B16) was derived by averaging 

D10 and G10.  G10 is a nega ve value and was treated in the “average” as 0.  Why was the 
D10 value “averaged” (divided by 2) and so half the value used as the factor?  Isn’t the result 
in G10 suspect?  Why would you not use the en re D10 value?  Please explain the reasoning 
behind this.  However, using the “averaged” value is more conserva ve. 
The emissions from burning SOG were determined by subtrac ng the emissions burning NCG 
only from the emissions burning NCG + SOG. The emissions from NCG were higher than NCG + 
SOG from Combina on Boiler No. 2. The SOG emissions are not expected to be nega ve, so a 
value of zero (no impact from SOG from Combina on Boiler No. 2) was subs tuted for the 
nega ve result.  

Applica on 
PSD Analysis 

- Provide a discussion on the baseline actual emissions whether any excess emissions and/or 
any out of compliance emissions occurred.  Baseline emission rates are to be adjusted 
downward for any emissions out of compliance.  Please elaborate with the applicable 
emission limita ons, etc. 
The baseline actual emissions do not include excess emissions and/or any emissions that were 
out of compliance.  Site-specific test data that were used to develop BAE were from approved 
test data that demonstrated compliance with any applicable air emissions limits. For example, 
the applicable emissions limit of SO2 emissions from NCG combus on is 10.1 lb/ADTP. The 
October 2021 test results used for BAE showed actual emissions of less than 4 lb/ADTP. Also, 
the TRS, H2S, and MMC data used for BAE was used by DHEC to demonstrate compliance with 
the MAAC. There are no air emissions limita ons on the WWTP.  

NSPS Subpart BB and BBa 
- Under c/p-DF, it was determined that the Digester System, the No. 1 Evaporator System, and 

the exis ng Condensate Stripper System were being modified.  A modifica on under NSPS 
regula ons is any physical or opera onal change to an exis ng facility which results in an 
increase in the emission rate…  TRS emissions are regulated by Subpart BB and BBa, changes 
in the method of opera on were occurring with increases in emissions.  These sources are 
now subject to NSPS Subpart BBa, not Subpart BB as discussed on pages 3-1 and 3-2 of the 
applica on.  The limits between the two Subparts are generally the same.  Subpart BBa has 
slightly more rigorous monitoring, recordkeeping, and repor ng. 
The June 2019 Project Columbia construc on permit applica on correctly iden fied the 
sources listed above as becoming subject to 40 CFR Part 60, Subpart BBa following the 
comple on of Project Columbia, as specified in c/p-DF. 

SC Std No. 4 



- FYI, there is no “cut off” date in Std No. 4.  Sources which commenced construc on prior to 
Sept 24, 1976 are subject to the TRS requirements in Sec on XI of SC Std No. 4 regardless if 
they were modified or reconstructed or become subject to NSPS BB or BBa.  Therefore, 
requirements from this regula on will be included in the construc on permit for any of the 
sources covered under SC Std No. 4.  SC Std No. 4 is very similar to NSPS BB and BBa.  
In addi on to the sources listed in the applica on, we understand that the Nos. 1-2 
Evaporators Sets with Concentrators will be subject to Standard No. 4, Sec on XI 
requirements for TRS because these sources commenced construc on prior to September 24, 
1976.  

Page 3-16, 2nd paragraph 
- Why were biomass emissions not es mated in the BAE and PAE scenarios? 

New-Indy Catawba operates the two recovery furnaces as base-loaded steam generators with 
the combina on boilers handling most swings in steam load. New-Indy Catawba burns all the 
biomass available in the combina on boilers because biomass is the most cost-effec ve fuel 
on an MMBtu basis. Addi onal steam is generated from burning natural gas and No. 6 fuel oil 
as needed and it was assumed that any steam used in the current/exis ng stripper and any 
steam needed to operate the new stripper would be generated from fossil-fuel firing. 

 



SCDHEC BAQ comments/ques ons for New-Indy (2440-0005) 
on the new Stripper construc on applica on, sent May 8, 2023, responses due May 22, 2023 

Applica on 
1. The current Title V opera ng permit lists the current, exis ng stripper at 800 gpm.  Also, the 

applica on for the conversion (c/p-DF revision) lists the exis ng stripper at 800 gpm and the 
hardpipe at 1,200 gpm.  The applica on for the new stripper lists the exis ng stripper at 850 gpm 
and the hardpipe at 850 gpm.  Please explain these differences.  What is the maximum gpm of foul 
condensate generated from the processes? 
The new condensate stripper is designed to process 100% of the foul condensate generated at a 
maximum pulp produc on of 2,400 to 2,700 ADTP (equivalent to a maximum foul condensate flow 
of 850 gpm). 

2. The latest MACT S reports on condensate collec on and treatment show that the current stripper 
handles 350 gpm of foul condensate with the rest of the foul condensate going to the ASB.  When 
this stripper operates as the backup stripper, what will happen to the rest of the foul condensate 
(not the stripped condensate from the stripper)?  Why are the projected actual emissions when the 
backup stripper operates using 850 gpm (page B-76)? 
The backup stripper was originally designed for stripping methanol from 800 gpm of foul 
condensate. Issues with fouling have hampered the ability to con nuously operate at the design 
rate.  As a backup opera ng unit, the exis ng stripper will operate in “TRS only mode”.  The stripper 
will operate at lower effec ve steam ra os which will allow all the condensate to run through the 
column.  Methanol stripping will be minimal in this mode.  Therefore, the stripped condensate will 
then be pumped to the wastewater treatment cell for further treatment.     

3. On page B-130, the “Frac on biodegraded” is blurred or marked out.  What is the number supposed 
to be here? 
Fbio = 87.9 on pg B-130 

4. On pages B-122, B-126, and B-130, a wind speed of 3.8 mph is shown.  This value is different than 
that used in the H2SSIM model input/output sheets and that used in the WATER9 models.  Should 
the wind speeds be consistent within each scenario, from model to model? 
 

Wind speed of 3.8 mph was used for the Form XII calcula ons as a representa ve value from the July 
2021 IPT. Wind speed of 3.55 mph was used for the H2SSIM model based on August 2022 onsite wind 
speed data to be representa ve of the May and July 2022 tests. The ambient temperature of 79 F has 
been the Mill’s default value for H2SSIM runs and is based on Na onal Oceanic and Atmospheric 
Administra on (NOAA) data from Greenville-Spartanburg, SC.  The difference in wind speed is minor 
and is not believed to have an impact on the conclusions of the calcula ons.  

 
The ambient temperature and wind speed in WATER9 are the default values for the model. Per page 
187 of the document for air emission models for hazardous waste treatment, storage, and disposal 
facili es (TSDF) that documents the basis for the WATER9 emissions calcula ons (“AIR EMISSIONS 
MODELS FOR WASTE AND WASTEWATER EPA-453/R-94-080A, U.S. EPA Contract No. 68D10118, 
November 1994”): 
 

Two meteorological parameters required in the models are temperature and windspeed. The 
emission es mates are based on a standard temperature of 25 ˚C and a windspeed of 4.47 m/s 
(10 mi/h). These standard values were evaluated by es ma ng emissions for 
windspeed/temperature combina ons at actual sites based on their frequency of occurrence. 
Over a 1-yr period, the results from site-specific data on windspeed and temperature were not 
significantly different from the results using the standard values. Consequently, the standard 



values were judged adequate to es mate annual emissions. For short-term emissions, the 
actual temperature and windspeed over the short-term interval should be used to avoid 
underes ma ng emissions during high-windspeed /high-temperature condi ons. 

5. On Page B-55, Baseline Methanol Emission Factor – the factor developed, 0.92 lb/ODTP, is from 
averaging the two averages.  Baseline emissions should be based on the 24 month average.  I believe 
the en re column of lb/ODTP should be averaged to arrive at the factor to be used in the 
calcula ons for the baseline. 
We believe that the July and October 2021 performance test results and associated air emissions 
from the aerated stabiliza on basin (ASB) are representa ve of the opera ons and emissions from 
March 2021 through mid-February 2022 [air emissions presented on page B-55 range from 1.22 to 
1.9 lb methanol per oven dried tons of pulp (lb/ODTP)] and the four performance test results in 
2022 and associated air emissions from the ASB are representa ve of opera ons and emissions 
from mid-February 2022 through February 2023 emissions (air emissions range from 0.02 to 0.19 
lb methanol/ODTP, except for the February 2022 test which ranged from 1.03 to 1.36 lb/ODTP).  
Therefore, averaging the average of these two periods is representa ve of the 24-month baseline 
period for March 2021 through February 2023.  

6. Pg B-55, Baseline Methanol Emissions Factor – I understand there were some issues during the 
August 2022 tes ng and a re-test was conducted in September 2022.  Should the data from the 
August 2022 tes ng be included in the calcula ons for the methanol emission factor? 
Yes, both the August and September 2022 tes ng at the ASB was representa ve of normal 
opera ons. The required treatment of 6.6 lb hazardous air pollutants (HAP)/ODTP was not met due 
to low collec on and lower than typical methanol removal in the exis ng condensate stripper. 

7. On the Foul Cond Sulfur spreadsheet, duplicate sample results (6/24/2021, 15:10) are reported and 
used in the calcula on.  Is it appropriate to include the duplicate? 
Yes, unless the samples are invalidated, protocol is to average and report the original and duplicate 
sample results. 

8. Please provide the data that was used to arrive at the “stripped” VOC emission factor for the 
baseline scenario.  Please point to where it is in the applica on if I have overlooked it. 
See response to ques on on VOC Fresh Start tab under comments on stripper applica on 1.  

WATER9 and H2SSIM inputs 
9. There is a source called “Open Hub Drain” in the WATER9 results.  What is this and why are the 

emissions from it not counted in with the emission rates from the 3 zones of the ASB? 
The open hub drain is an open drain that discharges into a closed conduit.  In this case, the open 
hub drain is an element of WATER9 used to connect the ASB Inlet stream into the ASB Zone 1.  

10. The Backup Stripper Scenario projected actual emissions (pg B-76) lists the stripped condensate 
flow at 850 gpm.  According to the MACT S periodic condensate collec on and treatment reports, 
the backup stripper seems to only handle up to 350 gpm.  Please explain why the Backup Stripper 
Scenario projected actual emissions appears to use 850 gpm.  Plus, this is not the same design 
capacity listed in the TV OP for this stripper. 
See response to Ques on 2 in this document.  

11. Please comment on the changing residence me in the various zones of the ASB for the different 
projected actual emissions scenarios and the baseline actual emissions scenario.  Different 
residence mes were calculated in Form XIII for the exis ng and no stripper scenarios than those 
calculated in the WATER9 models. 
The residence mes that appear in Form XIII documents are es mated based on the inputs that 
were determined to be representa ve, but do not affect the calcula ons. The Mill believes that the 
different es mated residence mes between WATER9 and Form XIII are of no consequence.  



12. The temperatures of the wastewater for the different zones of the ASB are different than those used 
in the Appendix C Forms – calcula ng frac on biodegraded, pages B-122, B-126, and B-130. 
Temperatures used in the H2SSIM and WATER9 models were based on data from the May and July 
2022 TRS tes ng to coincide with the concentra on data/flows used. The temperatures used in the 
Form XIII calcula ons were from the August 2022 Subpart S performance test to representa ve 
worst-case temperatures.  

13. Page B-114 – PAE H2S Factor, Summary of H2SSIM inputs and outputs, the Backup Stripper scenario 
shows that 850 gpm (1.22 MGD) goes to the hardpipe.  If some of the foul condensate flow is 
stripped would this amount be reduced that goes to the hardpipe?  The MACT S periodic foul 
condensate treatment reports show the average foul condensate stripped at 350 gpm. 
In the Backup Stripper Scenario, the Mill es mated the stripped condensate flow was equal to the 
foul condensate flow to the stripper since the TRS concentra ons in the stripped condensate were 
based on the 98% reduc on in the foul condensate concentra ons. The same flow basis was needed 
to es mate the reduc on in concentra ons as a result of stripping TRS in the Backup Stripper. The 
stripped condensate flow could be different due to steam condensing or mass transfer, but the 
concentra ons would also be affected by the change in flow.  

14. July 2021 Ini al Performance Test (IPT) results and the Baseline Methanol Emissions Factor, pg B-55 
– The air stripping g/s on pg B-55 listed for July 2021 does not seem to match up to those in the 
Form XIII in the IPT results from July 2021. 
The results of the July 2021 IPT were considered to be the calcula ons that were updated at DHEC’s 
request as part of the Mill’s October 5, 2021 response to comments.  

15. Please provide the suppor ng data for calcula ng the VOC emissions from acetaldehyde, methyl 
ethyl ketone, and propionaldehyde. 
See suppor ng informa on below. BAE emissions of non-methanol VOC were based on the 
hardpipe concentra ons during 2021 and 2022 Subpart S performance tests that were fairly 
constant. The non-methanol VOC emissions factor cons tutes a very small frac on of the total BAE 
VOC emissions factor of 0.97 lb/ODTP. For PAE scenarios, non-methanol VOC were scaled by the 
rela onship of the PAE methanol emissions factor each scenario as compared to the BAE methanol 
emissions factor.  

 

Date of Subpart S 
Performance Testing 

Acetaldehyde, 
ppm 

MEK, 
ppm 

Propionaldehyde, 
ppm 

7/9/2021 24.3 7.7 1.1 
7/10/2021 25.3 5.7 4.0 
7/11/2021 25.0 6.5 7.0 

10/26/2021 25.0 12.3 0.8 
10/27/2021 27.5 13.3 1.0 
10/28/2021 10.6 6.6 1.2 
10/29/2021 15.0 8.6 0.9 

2/14/2022 16.7 7.5 0.7 
2/15/2022 17.0 9.5 0.6 
2/16/2022 15.7 8.6 1.0 

5/4/2022 20.7 7.1 1.0 



5/5/2022 16.3 7.3 1.0 
5/6/2022 15.0 6.8 1.0 
8/9/2022 15.3 5.9 0.7 

8/10/2022 25.0 7.2 1.1 
8/11/2022 20.3 6.0 1.0 
9/27/2022 14.3 5.3 0.7 
9/28/2022 15.0 5.2 0.7 
9/29/2022 18.0 5.6 0.9 

10/18/2022 25.0 5.6 1.0 
10/19/2022 23.7 5.5 1.1 
10/20/2022 23.0 6.6 0.9 

AVG ppm: 19.72 7.28 1.34 
Lbs into ASB 55.48 20.49 3.78 

Fair estimated from 
WATER9 properties 0.55 0.38 0.43 

Lbs emitted 30.73 7.73 1.61 
Average Pulp Production 
during Subpart S testing 1716 

lb/ODTP 0.018 0.005 0.001 
 

 

 



At
ta
ch
m
en

tA

Cu
rr
en

tS
tr
ip
pe

rR
ev

is
ed

Ba
se
lin

e
M
ay

22
Re

sp
on

se
Av

er
ag

e
Ac

tu
al
(5
/3
/2
1
2/
28

/2
3)

M
Lb
/h
r

M
m
bt
u/
hr

St
ea

m
In

50
.0

42
.8

(L
at
en

th
ea

to
fs
te
am

at
m
ea

su
re
d
pr
es
su
re
)

St
ea

m
O
ut

24
.0

21
.8

(L
at
en

th
ea

to
fs
te
am

at
m
ea

su
re
d
pr
es
su
re
)

St
ea

m

G
ag

e
Pr
es
su
re

La
te
nt

H
ea

t
(B
tu
/l
b)

57
.8

90
6.
4

60
90

4.
9

15
0

85
7.
6

15
0.
5

85
7.
6

So
ur
ce
:
TL
V.
co
m
/g
lo
ba

l/
U
S/
ca
lu
la
to
r

21
.1

St
ea

m
U
se
d
by

Ex
is
tin

g
St
rip

pe
ri
n
ba

se
lin

e
pe

rio
d,

M
M
Bt
u/
hr



1

Buckner, Katharine

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Monday, May 8, 2023 7:55 AM
To: Buckner, Katharine
Subject: RE: Additional comments on new Stripper app
Attachments: Responses to DHEC (5-5-23) DRAFT.docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine 
Happy Monday.  Please find the a ached comments to your ques ons. 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Wednesday, April 26, 2023 4:13 PM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Subject: Additional comments on new Stripper app 
 

 
Hello Bob, 
     A ached please find addi onal comments on the calcula ons and some discussions in the applica on.  Please provide 
responses to these comments by May 10, 2023.  If you should need addi onal me, please let me know prior to this 
date and provide a date when the informa on will be provided. 
 
     Feel free to call or email if you need clarifica on on anything. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 

 External Email  



SCDHEC BAQ comments/ques ons for New-Indy (2440-0005) 
on the new Stripper construc on applica on, sent April 26, 2023 

Applica on 
1.  NSPS, Sec on 60.14:  According to NSPS 60.14, a modifica on is “…any physical or opera onal 

change to an exis ng facility which results in an increase in the emission rate…” of any pollutant to 
which a standard applies.  Please discuss whether the following changes would qualify as a 
modifica on or not under NSPS.  If so, please detail the applicable regulatory changes that will 
result. 

a. Combus ng the methanol condensate in Nos. 2 and 3 Recovery Furnaces 
b. Combus ng the condenser LVHC in No. 3 Recovery Furnace 
c. Addi on of the 1.0 million Btu/hr natural gas ignitor in the No. 3 Recovery Furnace 
d. Any other changes that are occurring that are “physical or opera onal” that increases 

emissions, please discuss those too. 
 
The modifica ons or changes in the method of opera on noted in items a through c above are not 
considered modifica ons for the purposes of evalua ng new source performance standards (NSPS) 
applicability per §60.14(e)(5).  The purpose for combus on of the rec fied methanol (liquid) in the 
Nos. 2 and 3 Recovery furnaces, combus on of the low volume high concentra on (LVHC) system 
gases in the No. 3 Recovery Furnace, and installa on of the natural gas ignitor in the No. 3 Recovery 
Furnace is explicitly for the destruc on of total reduced sulfur (TRS) and hazardous air pollutant (HAP) 
emissions for the new condensate stripper system and exis ng LVHC system gases as required under 
40 CFR 60, Subpart BBa and 40 CFR 63, Subpart S. 
 

§60.14(e) The following shall not, by themselves, be considered modifica ons under this part:  
(5) The addi on or use of any system or device whose primary func on is the reduc on of air 
pollutants, except when an emission control system is removed or is replaced by a system 
which the Administrator determines to be less environmentally beneficial.  

 
The Consent Oder to Correct Undesirable Levels of Air Contaminants effec ve November 23, 2022, 
requires New-Indy Catawba to control methanol and sulfur compounds from the stripped condensate 
in the recovery furnaces. 
 

“New-Indy must install, operate, and maintain a primary stripper that is adequately sized to 
collect and treat all foul condensate streams in accordance with applicable state and federal air 
quality regula ons. The primary stripper shall use low pressure steam and must be designed for 
both methanol and sulfur compound removal with the off gases being treated in the recovery 
boilers to absorb the sulfur compounds in the stripper off gas.” 

 
Regarding item d, there are no other physical or opera onal changes proposed as part of the project 
that could increase the short-term emissions rates of regulated pollutants under 40 CFR 60, Subpart 
BBa [i.e.,  TRS or par culate ma er (PM)]. 
 



WATER9 and H2SSIM inputs 
ASB 
2. The dimensions of the ASB are different than that used in the July 2021 model runs.  Why? 

a. Then ASB 225 x 225 meters 
b. Now 295 x 295 

 
The ASB zone dimensions were updated in 1Q2022 based on updated aerial imaging to represent 
progress of ongoing removal of solids. The updated zone dimensions were determined to be 
representa ve of the ASB during the majority of the baseline period and are also consistent with the 
Mill’s quarterly Subpart S performance test calcula ons da ng back to 1Q2022.  Although future solids 
removal is expected, the Mill would need to perform addi onal sampling a er the solids are removed 
to determine the emissions impact of a larger surface area and less solids.  We believe that use of the 
1Q2022 surface area is the most conserva ve approach for projected emissions with the new stripper 
(i.e. yields the highest air emissions).  Please note that the actual performance test results were 
u lized for es ma ng the baseline methanol emissions. 
 
3. The ambient temperature and wind speed used for the model runs of the H2SSIM model for the 

July 2022 data seems conserva ve and were also used in the May 2022 model runs.   A 
temperature of 79 F was used and 3.55 mph.  Also, the values used in the WATER9 model differ 
from those used in the H2SSIM model.  WATER9 used Temperature of Air (C) of 25 (or 77F) and 
Wind speed (cm/s at 10 m) of 447 (or 9.91 mph).  Please discuss whether these should be the 
same between the two models, why or why not.  In the October 2021 Correc ve Ac on Plan 
report, a wind speed of 3.79 mph was used in the H2SSIM model. 

 
Wind speed of 3.55 mph was used for the H2SSIM model based on August 2022 onsite wind speed 
data to be representa ve of the May and July 2022 tests. The ambient temperature of 79 F has been 
the Mill’s default value for H2SSIM runs and is based on Na onal Oceanic and Atmospheric 
Administra on (NOAA) data from Greenville-Spartanburg, SC.   
 
The ambient temperature and wind speed in WATER9 are the default values for the model and have 
not been changed. Per page 187 of the document for air emission models for hazardous waste 
treatment, storage, and disposal facili es (TSDF) that documents the basis for the WATER9 emissions 
calcula ons (“AIR EMISSIONS MODELS FOR WASTE AND WASTEWATER EPA-453/R-94-080A, U.S. EPA 
Contract No. 68D10118, November 1994”): 
 

Two meteorological parameters required in the models are temperature and windspeed. The 
emission es mates are based on a standard temperature of 25 ˚C and a windspeed of 4.47 m/s 
(10 mi/h). These standard values were evaluated by es ma ng emissions for 
windspeed/temperature combina ons at actual sites based on their frequency of occurrence. 
Over a 1-yr period, the results from site-specific data on windspeed and temperature were not 
significantly different from the results using the standard values. Consequently, the standard 
values were judged adequate to es mate annual emissions. For short-term emissions, the actual 
temperature and windspeed over the short-term interval should be used to avoid underes ma ng 
emissions during high-windspeed /high-temperature condi ons. 

 
 



4. Pg B-27 appears to say a produc on rate of 2200 ODTP/day was used to figure the baseline 
emission factors.  But it appears that the average of the 4 test runs (May 2021, and the 3 in July 
2021) were used.  Why men on the use of 2200 ODTP/day here? 

 
You are correct. 2200 ODTP/day was not used to determine the baseline emissions factors on page B-
27. It should not men on 2200 ODTP/day there.  
 
5. Why are emissions from only the ASB being calculated and not the other sources in the 

Wastewater Treatment Plant?  If emissions and such are changing at the ASB, wouldn’t it be 
expected that emissions from the units that follow the ASB to be having changes too that should 
be accounted for? 

 
The project-related emissions increase analysis includes only the new, modified and affected 
emissions units. There are no new or modified emissions units in the wastewater treatment plant 
(WWTP) area proposed as part of the project.  In addi on, the only por ons of the WWTP that are 
affected by the project pertain to those por ons whose emissions are impacted by the foul pulping 
condensates that are introduced into zone 1 of the aerated stabiliza on basin (ASB) through the 
Hardpipe.  The affected por ons of the WWTP whose emissions are impacted by the Hardpipe are 
zones 1-3 of the ASB where treatment and vola liza on occurs.   
 
The por ons of the WWTP that pertain to the primary wastewater treatment (i.e., mix box, bar 
screen, primary clarifier, and ditches) and primary sludge treatment (i.e. se ling pond), are not 
impacted by the Hardpipe, since the Hardpipe is introduced downstream of the primary treatment 
opera ons.  The por ons of the WWTP that are post-secondary treatment (i.e., the Holding Pond and 
the Post-aera on Basin) are not impacted by the Hardpipe since the effluent concentra on of the ASB 
is negligible.  The Holding Basin emits small amounts of hydrogen sulfide believed to be generated 
from anaerobic ac vity.  The post-aera on basin is equipped with carbon adsorp on control and also 
emits small amounts of hydrogen sulfide.  Sludge Pond No. 4 emits small amounts of hydrogen sulfide 
that is generated from anaerobic ac vity from ASB sludge deposited and stored and is not impacted 
by the Hardpipe stream. 

Emission Calcula ons spreadsheet 
WWTP Factors TAB and TRS TAB 
6. The TRS emission factors on the WWTP Factors tab are given in terms of lb/ODTP.  On the TRS Tab, 

this value is converted to lb/ADTP by mul plying by 0.9.  Shouldn’t it be converted by dividing by 
0.9 to get lb/ADTP?  ADTP is slightly heavier than ODTP.  The value in the TRS tab for lb/ADTP is 
smaller (aka. lighter) than the lb/ODTP.  Please check all your other spreadsheets for this too. 
 

Due to the pulp produc on number being located in the denominator of the emissions factor, 
mul plying by 0.9 is correct to convert from lb/ODTP to lb/ADTP. See below.  

 
On a weight basis, 1 ADTP weighs the same as 1 ODTP, but contains less pulp due to the moisture. 
Therefore, on a pulp basis, 1 ADTP is equivalent to only 0.9 ODTP.   

 
𝑙𝑏

𝑂𝐷𝑇
𝑥

0.9 𝑂𝐷𝑇

1 𝐴𝐷𝑇
=

𝑙𝑏

𝐴𝐷𝑇
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Buckner, Katharine

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Friday, May 26, 2023 3:16 PM
To: Buckner, Katharine
Subject: Fw: emission spreadsheet
Attachments: REVISED Emissions Calculations (5-26-23).xlsx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Here you go.  Have a good weekend.  
 

From: Caleb Fetner <cfetner@all4inc.com> 
Sent: Friday, May 26, 2023 2:27 PM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: Steven Moore <smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com> 
Subject: RE: emission spreadsheet  
  

 
Bob, see revised calculations as of today that you can pass along to Katherine.  
  
We think it’s important to note that as of 5/26/23, we have revised baseline actual emissions calculations in the 
following ways (1) baseline pulp production was revised and (2) baseline net steam used by existing steam stripper 
which resulted in decreases in BAE for all pollutants. At this time, the projected actual emissions estimates for the steam 
required for the new steam stripper have not been revised, but are expected to decrease due to the original application 
not accounting for any steam offsets that the Mill is including in the project. Once the final scope of these projects are 
finalized, the decrease in net steam required by the new steam stripper will result in decreases in PAE emissions.  
  
The 5/26/23 also included revisions to the VOC emissions factors for natural gas (1000 Btu/scf) to be consistent with 
other tabs. 
  
Caleb 

 

Caleb Fetner / Consulting Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

  
  

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>  
Sent: Friday, May 26, 2023 9:19 AM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: Caleb Fetner <cfetner@all4inc.com> 
Subject: RE: emission spreadsheet 
  
Katharine 
I have included Caleb Fetner on this email. 
  

 External Email  
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Caleb 
Do we have the updated emission spreadsheet ready to send to Katharine?  
  

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Friday, May 26, 2023 7:45 AM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Subject: emission spreadsheet 
  

  
Hey Bob, 
    Could you send the updated emissions spreadsheet?  I would like to look at it over the weekend to see if 
there are any more questions. 
  
Thank you.  I am off today. 
  
Have a nice holiday weekend, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 

  

 External Email  



NEW-INDY CATAWBA MILL STRIPPER PROJECT

Operating Time Operating Time
% hrs % hrs

New Stripper Online 90% 7,884.0 RF3 Available for LVHC 75% 6,570.0
Backup Stripper Online 8% 700.8 LVHC to CB1/CB2 25% 2,190.0
No Stripper Online 2% 175.2

Baseline
Existing Stripper Steam Demand 21.1 MMBtu/hr was previously 23.9 MMBtu/hr
(Attachment A to May 22 Response to DHEC Comments on App 1)

LVHC Control 
Operating ScenarioStripper Operating Scenario



Summary of PSD Applicability
(tons/year)

Pollutant(A) PM PM10 PM2.5 NOX SO2 CO H2SO4 TRS VOC Pb H2S CO2

Baseline Actual Emissions 1.11 1.02 0.959 124 737 25.2 1.23 12.8 239 1.10E-04 3.61 12,275
Projected Actual Emissions 13.4 10.4 8.45 148 629 64.2 2.43 15.6 248 2.08E-03 5.69 48,629

Net Emissions Changes (PAE - BAE) 12.3 9.41 7.49 24.2 -108.18 39.0 1.20 2.75 9.4 1.97E-03 2.09 36,354

PSD Significant Emissions Rates 25 15 10 40 40 100 7 10 40 0.6 10 75,000
PSD Significant? No No No No No No No No No No No No

A - HF is not emitted from new, modified, or affected emissions units. 



SO2 EMISSIONS REFERENCES

SO2 Sulfur
Production Rate Emissions Factor CaptureC SO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 1.06 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

NA 60.4 241.8

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 1.97 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

NA 112.0 490.6

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.1

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 4.6
SO2 BASELINE ACTUAL EMISSIONS (BAE) 737.0

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL Methanol to RF2/3G 100.0% 7,489.8 2,700 ADTP/day 0.56 Vendor / Preliminary Design Information 99% 0.6 2.4

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to RF3G 75.0% 5,617.4 2,700 ADTP/day 0.84 Vendor / Preliminary Design Information 99% 0.9 2.7

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.84 Vendor / Preliminary Design Information 50% 47.2 44.2

New Stripper Online 90.0% 7,884.0 SRL Offline 5% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 31.0

Backup Stripper Online 8.0% 700.8 NA 100% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 55.1

No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 NA NA NA NA NA NA NA

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 5.25
October 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control 

emissions based on LVHC scrubber efficiency (50%) and estimated bark ash sulfur capture 
(20%) from 2012 stack test.

99% 5.9 19.4

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.25
October 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control 

emissions based on LVHC scrubber efficiency (50%) and estimated bark ash sulfur capture 
(20%) from 2012 stack test.

50% 295.2 323.3

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.00 0.0
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.06 0.2
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 202.9 147.2
Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD,F 81.6% 571.9 NA 100.0% 571.9 25.3 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.004

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD,F 18.4% 128.9 NA 100.0% 128.9 24.1 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 53.1 3.4

SO2 PROJECTED ACTUAL EMISSIONS (PAE) 628.84

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) -108.18

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating Configuration 
Time

Controls 
Operating Time



H2SO4 EMISSIONS REFERENCES

H2SO4 Sulfur
Production Rate Emissions Factor Capture H2SO4 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/ADTP Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.3 1.2

H2SO4 BASELINE ACTUAL EMISSIONS (BAE) 1.2
PROJECTED ACTUAL EMISSIONS

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.55 1.82

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.55 0.61

H2SO4 PROJECTED ACTUAL EMISSIONS (PAE) 2.43

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) 1.20

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



NOX EMISSIONS REFERENCES

NOX Ammonia
Production Rate Emissions Factor IncreaseC NOX Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100% 8,004.0 1,365 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 23.6 94.5

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100% 7,835.7 26.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.3 28.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100% 168.3 24.8 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.8 0.7
NOX BASELINE ACTUAL EMISSIONS 123.7

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,852 TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 1.0% 1.8 6.7

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 316.9 TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 1.0% 0.2 0.6

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 270.0 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.7 4.4

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.2

Backup Stripper Online 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100% 700.8 2,700 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 16.4

No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100% 175.2 NA NA NA NA NA NA NA

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 0.3 0.1
New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 27.1 87.2
New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 28.9 20.9

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD,F 81.6% 571.9 NA 100% 571.9 25.3 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.1 2.0

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD,F 18.4% 128.9 NA 100% 128.9 24.1 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.5 0.5

NOX PROJECTED ACTUAL EMISSIONS 147.9

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 24.2

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >1% (methanol input limited to 1% of black liquor input by BLRBAC).

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



CO EMISSIONS REFERENCES

CO CO
Production Rate Emissions Factor Control CO Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.1 16.6

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.2 8.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.1
CO BASELINE ACTUAL EMISSIONS 25.2

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3 100.0% 7,489.8 NA NA NA NA NA NA NA

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3 75% 5,617.4 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 23.0

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2 25% 1,872.5 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 7.7

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.6

Backup Stripper Online 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 2.9

No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 NA NA NA NA NA NA NA
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 0.1 0.0

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 8.1 26.2

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 3.1 2.2

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD 81.6% 571.9 NA 100.0% 571.9 25.3 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.1 0.6

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD 18.4% 128.9 NA 100.0% 128.9 24.1 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.1

CO PROJECTED ACTUAL EMISSIONS 64.2

NET EMISSIONS CHANGE (PAE - BAE)
PAE - BAE 39.0

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



VOC EMISSIONS REFERENCES

VOC
Production Rate Emissions Factor RemovalC VOC Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.35 Average daily methanol stripped based on daily Subpart S compliance through 
2/28/2023.

98.0% 4.95 19.81

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 NA 100.0% 8,760.0 1,365 ADTP/day 8.73E-01 WATER9 Inputs and Outputs Provided. NA 49.67 217.54
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.18 0.77

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.1 0.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0
VOC BASELINE ACTUAL EMISSIONS 238.69

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,700 ADTP/day 14.40 Vendor / Preliminary Design Information 99.9% 1.62 6.07

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 2,700 ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 10.11

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 2,700 ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 3.37

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 16.00 Vendor / Preliminary Design Information 98% 36.00 7.10

Backup Stripper Online 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100% 700.8 2,700 ADTP/day 16.00 Vendor / Preliminary Design Information 98% 36.00 12.61

ASB - New Stripper Online 90% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100% 7,884.0 2,700 ADTP/day 0.29 WATER9 Inputs and Outputs Provided. NA 32.40 127.72

ASB - Backup Stripper Online 8% 700.8 TRS Stripped From Foul Condensate 100.0% 700.8 NA 100% 700.8 2,700 ADTP/day 1.42 WATER9 Inputs and Outputs Provided. NA 159.98 56.06

ASB - No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 NA 100% 175.2 2,700 ADTP/day 2.20 WATER9 Inputs and Outputs Provided. NA 247.05 21.64

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75% 6,570.0 2,700 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 1.15

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25% 2,190.0 2,700 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 0.38
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.0 0.0

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.5 1.7

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.2 0.1

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD 81.6% 571.9 NA 100% 571.9 25.3 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.1 0.0

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD 18.4% 128.9 NA 100% 128.9 24.1 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0

VOC PROJECTED ACTUAL EMISSIONS 248.09

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 9.40

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - VOC destruction >98% in vapor phase, 99.9% in liquid phase.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
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Operating 
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Controls 
Operating Time



TRS EMISSIONS REFERENCES

TRS Sulfur
Production Rate Emissions Factor CaptureC TRS Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 2.88E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.16 0.65

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 NA 100.0% 8,760.0 NA 100.0% 8,760.0 1,365 ADTP/day 4.08E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.32 10.16

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 8.01E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.46 2.00

TRS BASELINE ACTUAL EMISSIONS 12.81
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.33 Vendor / Preliminary Design Information 99.9% 0.04 0.14

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.49 Vendor / Preliminary Design Information 99.9% 0.05 0.15

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.49 Vendor / Preliminary Design Information 99% 0.55 0.51

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.18

Backup Stripper Online 8.0% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.32

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 2.42E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.72 10.74

ASB - Backup Stripper Online 8.0% 700.8 TRS Stripped From Foul Condensate 100.0% 700.8 NA 100.0% 700.8 2,700 ADTP/day 2.72E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 3.06 1.07

ASB - No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 2,700 ADTP/day 7.28E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 8.19 0.72

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.75E+00
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.20 0.65

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 8.76E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.99 1.08

TRS PROJECTED ACTUAL EMISSIONS 15.56

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 2.75

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



H2S EMISSIONS REFERENCES

H2S Sulfur
Production Rate Emissions Factor CaptureC H2S Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.13E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.02 0.09

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 Hydrogen Peroxide Addition 100.0% 8,760.0 1,365 ADTP/day 1.36E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 0.77 3.39

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 5.03E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.03 0.13

H2S BASELINE ACTUAL EMISSIONS 3.61
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.24 Vendor / Preliminary Design Information 99.9% 0.03 0.10

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.37 Vendor / Preliminary Design Information 99.9% 0.04 0.12

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.37 Vendor / Preliminary Design Information 99% 0.41 0.39

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.14

Backup Stripper Online 8.0% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.24

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 9.27E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.04 4.11

ASB - Backup Stripper Online 8.0% 700.8 H2S Stripped From Foul Condensate 100.0% 700.8 NA 100.0% 700.8 2,700 ADTP/day 9.81E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.10 0.39

ASB - No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 2,700 ADTP/day 9.54E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.07 0.09

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.17E-01
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.01 0.04

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.07 0.07

H2S PROJECTED ACTUAL EMISSIONS 5.69

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 2.09

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

Stripper Scenario 
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PM EMISSIONS REFERENCES

PM PM
Production Rate Emissions Factor Control PM Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 4.0 0.3

PM BASELINE ACTUAL EMISSIONS 1.1
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 14.8 10.8

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 3.9 0.3

PM PROJECTED ACTUAL EMISSIONS 13.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 12.3

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.
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PM10 EMISSIONS REFERENCES

PM10 PM10
Production Rate Emissions Factor Control PM10 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.9 0.2

PM10 BASELINE ACTUAL EMISSIONS 1.0
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 10.8 7.8

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.17E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.8 0.2

PM10 PROJECTED ACTUAL EMISSIONS 10.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 9.4

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



PM2.5 EMISSIONS REFERENCES

PM2.5 PM2.5
Production Rate Emissions Factor Control PM2.5 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.2 0.2

PM2.5 BASELINE ACTUAL EMISSIONS 1.0
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 8.1 5.9

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 8.80E-02
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.1 0.1

PM2.5 PROJECTED ACTUAL EMISSIONS 8.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 7.5

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



LEAD EMISSIONS REFERENCES

Lead Lead
Production Rate Emissions Factor Control Lead Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.30E-05 5.10E-05

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.95E-04 5.85E-05

LEAD BASELINE ACTUAL EMISSIONS 1.10E-04
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 5.00E-07 2.46E-07
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 4.84E-05 1.56E-04

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 2.58E-03 1.87E-03

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.27E-05 3.62E-06

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.75E-04 4.35E-05

LEAD PROJECTED ACTUAL EMISSIONS 2.08E-03

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.97E-03

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



CO2 EMISSIONS REFERENCES

CO2 CO2
Production Rate Emissions Factor Control CO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 3,044.8 11,929

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 4,109.9 346
CO2 BASELINE ACTUAL EMISSIONS 12,275

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 116.9 58
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 11,313.5 36,392
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 15,270.9 11,076

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 2,958.3 846

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 3,993.0 257

CO2 PROJECTED ACTUAL EMISSIONS 48,629

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 36,354

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



SUMMARY OF ASB EMISSIONS FACTORS

ASB Emissions Factors (lb/ODTP)

H2S DMDS DMS MMC Methanol VOCA TRSB

Baseline Actual Emissions 0.0151 0.0114 0.0185 3.28E-04 0.92 0.97 0.0453
New Stripper Scenario 0.0103 0.0028 0.0136 1.88E-04 0.30 0.32 0.0269
Backup Stripper Scenario 0.0109 0.0033 0.0147 1.30E-03 1.53 1.58 0.0302
No Stripper Scenario 0.0106 0.0504 0.0192 7.42E-04 2.31 2.44 0.0809

A -  Includes VOC TRS compounds, methanol, acetaldehyde, methyl ethyl ketone, and propionaldehyde. 
B - TRS as compounds

Scenario



Date Sample Time
Hydrogen 

Sulfide
Methyl 

Mercaptan
Dimethyl 

Sulfide
Dimethyl 
Disulfide Total TRS

6/24/2021 15:10 130 14 16 13 173
6/24/2021 15:10 140 14 16 17 187
6/24/2021 17:00 140 17 18 14 189
6/24/2021 18:45 150 19 18 16 203
6/25/2021 10:35 130 12 12 11 165
6/25/2021 12:05 120 10 12 9.6 151.6
6/25/2021 13:45 190 22 22 23 257

Average of all data 142.9 15.4 16.3 14.8 189.4
Max of 6/24 or 6/25 146.7 16.0 17.0 15.0 194.7

 MW
H2S Hydrogen Sulfide 34.08 g/mol
Ch4S Methyl Mercaptan 48.11 g/mol
C2H6S Dimethyl Sulfide 62.13 g/mol
C2H6S2 Dimethyl Disulfide 94.20 g/mol
S Sulfur 32.07 g/mol

Convert compound to equivalent S (ppm)
Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide

138.0 10.7 8.8 10.2
82.3% 6.4% 5.2% 6.1%

 
S (ppm) 168 Maximum feed to stripper (AHL)
Lb S/gallon FC 1.40E-03
Lb S/hr @850 gpm 71.3
Lb S/ADTP (@2200 ODTP)a 0.70

Assumption
1.  Assume no losses in feed tank
2.  Assume 98% efficiency of S across stripper therefore 0.69 # S/ADTP in SOG

Concentration (ppm)

a Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/0.9 ODTP = 2444.4 ADTP) Emissions 
factor is representative of the lower end of the range of pulp production at the maximum steam stripper design of 
850 gpm.  Calculations are scaled to 2700 ADTP to represent worst case emissions.

Stripper Inlet Foul Condensate - Table 2-17  (Weston report dated October 2, 2021, Work Order No. 
15730.001.008)



CONFIDENTIAL TAB M - New-Indy Catawba Monthly Production

Month Kraft Mill Combination Combination Combination Combination
Boiler No. 1 Boiler No. 2 Total Boiler No. 1 Boiler No. 2 Total Total
Natural Gas Natural Gas Natural Gas No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil

ADTP mmBtu mmBtu mmBtu gallons gallons gallons mmBtu
Mar-21 42,474 61,175 99,507 160,683 0 2,057 2,057 309 1,370
Apr-21 43,075 41,363 75,012 116,376 0 0 0 0 1,436
May-21 46,962 38,834 63,467 102,301 0 0 0 0 1,515
Jun-21 42,867 1,909 59,909 61,818 0 1,199 1,199 180 1,429
Jul-21 49,371 67,565 55,824 123,389 3 97 100 15 1,593
Aug-21 44,614 33,863 32,461 66,325 0 0 0 0 1,439
Sep-21 40,177 40,779 41,811 82,590 86 0 86 13 1,339
Oct-21 47,234 69,732 75,498 145,230 0 0 0 0 1,524
Nov-21 39,185 60,664 80,397 141,061 0 0 0 0 1,306
Dec-21 38,734 62,931 60,176 123,107 0 0 0 0 1,249
Jan-22 43,690 84,088 82,251 166,339 69,200 66,720 135,920 20,388 1,409
Feb-22 37,736 57,764 75,924 133,688 27,042 370 27,412 4,112 1,348
Mar-22 43,944 62,423 82,083 144,506 335 0 335 50 1,418
Apr-22 40,046 44,634 62,835 107,469 0 0 0 0 1,335
May-22 38,896 39,982 73,918 113,900 0 0 0 0 1,255
Jun-22 23,184 43,071 89,239 132,310 2,238 0 2,238 336 773
Jul-22 39,890 64,532 86,134 150,666 0 0 0 0 1,287
Aug-22 53,396 48,067 73,591 121,658 0 0 0 0 1,722
Sep-22 45,044 60,782 65,899 126,681 24 0 24 4 1,501
Oct-22 47,517 70,539 89,760 160,299 0 0 0 0 1,533
Nov-22 40,133 82,534 114,164 196,698 0 0 0 0 1,338
Dec-22 33,859 101,466 95,023 196,490 170,076 0 170,076 25,511 1,092
Jan-23 35,464 95,982 92,733 188,715 102,558 0 102,558 15,384 1,144 996,766
Feb-23 39,276 78,431 96,813 175,244 21,626 53 21,679 3,252 1,403 498,383
Total 996,766 3,237,544 69,553

Annual Average 498,383
97.9% 2.1%



October 2021 SO2 Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
NCG+SOG NCG SOG NCG+SOG NCG SOG

ODTP/hr 77.3 79.0 91.1 92.9
ADTP/hr 85.9 87.8 101.2 103.2
lb SO2/hr 342.8 230.7 380.9 309.9

lb SO2/ADTP 3.99 2.63 1.36 3.76 3.00 0.76

Controlled Emissions Sulfur Capture Uncontrolled Emissions
Average Maximum Bark AshC LVHC Scrubber Average Maximum

lb SO2/ADTP lb SO2/ADTP % % lb SO2/ADTP lb SO2/ADTP
SOG 1.06 1.36 20% NA 1.33 1.70
NCG 2.82 3.00

LVHCA,B 1.97 2.10 20% 50% 4.92 5.25
HVLCA,B 0.85 0.90 20% NA 1.06 1.13

A - NCG gases include LVHC gases and HVLC gases. 

C - Estimated sulfur capture based on 2012 stack test (NCASI data suggests ~32% capture).

B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb 
SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).







June 2021 TRS_H2S Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
TRS as TRS NCG+SOG NCG SOG NCG+SOG NCG SOG H2S NCG+SOG NCG SOG NCG+SOG NCG SOG
ODTP/hr 55.9 76.0 88.3 85.2 ODTP/hr 55.9 76.0 88.3 85.2
ADTP/hr 62.1 84.4 98.1 94.7 ADTP/hr 62.1 84.4 98.1 94.7

lb TRS (as H2S)/hr 0.75 0.68 0.85 0.92 lb H2S/hr 0.07 0.05 0.07 0.04
lb TRS (as TRS)/hr 1.07 0.97 1.22 1.32

lb TRS (as TRS)/ADTP 1.73E-02 1.15E-02 5.75E-03 1.24E-02 1.39E-02 -1.51E-03 lb H2S/ADTP 1.13E-03 5.92E-04 5.35E-04 7.13E-04 4.23E-04 2.91E-04

Controlled Emissions Sulfur Conversion Uncontrolled Emissions Controlled Emissions Sulfur Conversion Uncontrolled Emissions
Average Maximum Combustion LVHC Scrubber Average Maximum Average Maximum Combustion LVHC Scrubber Average Maximum

TRS as TRS lb TRS/ADTP lb TRS/ADTP % % lb TRS/ADTP lb TRS/ADTP H2S lb H2S/ADTP lb H2S/ADTP % % lb H2S/ADTP lb H2S/ADTP
SOGD 2.88E-03 5.75E-03 99% NA 0.29 0.58 SOG 4.13E-04 5.35E-04 99% NA 4.13E-02 5.35E-02
NCG 1.27E-02 1.39E-02 NCG 5.07E-04 5.92E-04

LVHCA,B 8.01E-03 8.76E-03 99% 50% 1.60 1.75 LVHCA,C 5.03E-04 5.87E-04 99% 50% 1.01E-01 1.17E-01
HVLCA,B 4.69E-03 5.13E-03 99% NA 0.47 0.51 HVLCA,C 4.45E-06 5.19E-06 99% NA 4.45E-04 5.19E-04

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
D - Combination Boiler No. 2 SOG averaged as zero (0).

CB1 CB1 CB2 CB2
TRS as S MW NCG+SOG NCG NCG+SOG NCG
sulfur S 32.065 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 AVG PLC Cross Check back to TRS as H2S
hydrogen sulfide H2S 34.081 0.08 0.07 0.1 0.07 0.07 0.07 0.08 0.08 0.08 0.05 0.05 0.05 0.07 8.0% 0.085742 0.085742
methyl mercaptan CH4S 48.107 0.55 0.53 0.49 0.52 0.52 0.53 0.77 0.63 0.64 0.94 0.91 0.69 0.64 72.6% 0.778738 0.55169
dimethyl sulfide C2H6S 62.134 0.16 0.16 0.16 0.16 0.16 0.17 0.08 0.08 0.08 0.08 0.07 0.07 0.12 13.5% 0.144248 0.079121
dimethyl disulfide C2H6S2 94.199 0.07 0.07 0.07 0.07 0.07 0.07 0.04 0.04 0.04 0.03 0.03 0.03 0.05 5.9% 0.06355 0.045984

0.89 Total TRS 1.072278 0.762538
84.8%

10^6 ACFM Flowrate Basis to lb/min
H2S 0.007081766 0.006196545 0.008852208 0.006196545 0.006196545 0.006196545 0.007081766 0.007081766 0.007081766 0.004426104 0.004426104 0.004426104

CH4S 0.068724286 0.066225221 0.061227091 0.064975688 0.064975688 0.066225221 0.096214 0.078720545 0.079970078 0.117456052 0.113707455 0.08621774
C2H6S 0.025821922 0.025821922 0.025821922 0.025821922 0.025821922 0.027435792 0.012910961 0.012910961 0.012910961 0.012910961 0.011297091 0.011297091
C2H6S2 0.017127091 0.017127091 0.017127091 0.017127091 0.017127091 0.017127091 0.009786909 0.009786909 0.009786909 0.007340182 0.007340182 0.007340182

TRS as H2S 0.082325532 0.07966987 0.078784649 0.078784649 0.078784649 0.080555091 0.089407299 0.077014208 0.077899429 0.100029948 0.096489065 0.077014208
TRS as TRS 0.118755065 0.115370779 0.113028312 0.114121247 0.114121247 0.116984649 0.125993636 0.108500182 0.109749714 0.142133299 0.136770831 0.109281117

Ratio TRS as H2S/TRS as TRS0.693238074 0.690555015 0.697034647 0.690359171 0.690359171 0.688595396 0.709617575 0.709807177 0.70979163 0.703775603 0.705479846 0.704734816 0.69944568
1.43
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Friday, June 16, 2023 12:36 PM
To: Buckner, Katharine
Cc: Tourville, Bob; Steven Moore; Sheryl Watkins
Subject: RE: existing Foul Condensate Collection Tank (equip ID 9800) and other questions
Attachments: Attachment A - Existing Stripper Methanol in SOG.xlsx; REVISED Emissions Calculations 

(6-13-23)_corrected_backup_stripper_VOC.xlsx; 2440-0005.RE-comments on stripper 
app 5 (6-16-23).docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katherine,  
 
On behalf of the mill, please see a ached responses to your ques ons sent June 12, 2023. I have also a ached the latest 
version of the PSD emissions calcula ons spreadsheet, along with A achment A (spreadsheet suppor ng development 
of VOC emissions factor for SOG).  
 
Please let us know if you have any ques ons, and have a good weekend.  
 
Caleb 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Monday, June 12, 2023 2:33 PM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Subject: existing Foul Condensate Collection Tank (equip ID 9800) and other questions 
 

 
Hey Bob, 
    When we last spoke on June 2, there was some discrepancy on the size of the exis ng foul condensate collec on tank, 
equipment ID 9800.  The current TV has the size listed as 180,000 gallons.  I think this was the tank there was a 
discrepancy about.  Did you look into this to verify the size of this tank?  If this was not the tank in ques on, what tank 
was it and was the size verified? 
 
Addi onal comments: 

1. Please provide the data, calcula ons, and assump ons used to derive the VOC emission factors for the new 
stripper.  

 
2. Why do the design parameters/emission factors for the backup stripper match those for when the new stripper 

is opera ng with the SRL offline?  If the backup stripper is opera ng to remove TRS and the new stripper is 

 External Email  
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opera ng to remove MeOH, how can the design values/emission factors be the same?  This is for SO2, TRS, H2S, 
and VOC. 

 
Please provide this informa on by Friday, June 16, 2023. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 

 



Mill Day
FC 

MeOH, 
ppm

FC to 
Stripper, 
Avg GPM

Pulp 
Production

, ODT

15-day 
total ODT

MeOH to 
Steam 

Stripper, 
lbs/day

15-day 
total MeOH 
to Steam 
Stripper 
lb/day

15-day 
avg. MeOH 
to Steam 
Stripper 
lb/ODT

ESFR
Use Default 

Removal 
%?

Stripped 
Condensate 
MeOH, ppm

Steam 
Feed Rate 

lb/hr

Steam 
Stripper 
Removal 

Efficiency (%)

Methanol 
Leaving 
Stripper 
lbs/ODT

Methanol 
Treated in 
Stripper 
lb/ODT 

6/23/2021 1700 487.4 1539.4 9,951 18.0 NO 69135.4
6/24/2021 2400 487.6 2102.5 14,055 16.7 NO 64778.2
6/25/2021 2600 480.7 2040.2 15,008 18.0 NO 66965.4
6/26/2021 2400 476.9 1883.8 13,746 14.5 NO 54505.6
6/27/2021 2500 426.6 1807.8 12,807 16.0 NO 46965.4
6/28/2021 2500 475.7 1697.1 14,281 17.8 NO 63961.9
6/29/2021 2400 411.5 1804.4 11,862 10.5 NO 36333.2
6/30/2021 2050 359.0 1873.6 8,838 15.2 NO 38197.7
7/1/2021 1900 475.2 1359.5 10,843 18.3 YES 66113.8 2,488.0 6.1
7/2/2021 1600 491.4 1165.8 9,442 16.9 NO 64901.2
7/3/2021 2000 501.9 1749.2 12,055 18.3 YES 70422.8 2,766.0 5.3
7/4/2021 2200 450.8 1663.3 11,912 17.6 NO 59075.9
7/6/2021 1600 451.5 1806.0 8,676 16.6 NO 54325.0
7/7/2021 2200 499.9 1947.1 13,207 18.0 NO 67944.5
7/8/2021 2300 499.9 1449.4 25889.3 13,809 180,491 6.97 18.3 YES 68947.4
7/9/2021 2383 496.1 1694.2 26044.0 14,200 184,741 7.09 18.3 YES 68069.2

7/10/2021 2267 491.5 1609.2 25550.7 13,381 184,067 7.20 18.2 YES 67717.2
7/11/2021 2000 489.9 1355.9 24866.4 11,768 180,826 7.27 17.9 NO 67454.9
7/12/2021 1700 475.5 1783.7 24766.3 9,707 176,788 7.14 17.4 NO 340 62953.1 75% 1.81 5.3
7/13/2021 1900 479.9 1476.9 24435.4 10,952 174,932 7.16 18.2 YES -- 65779.4 1.64 5.5
7/14/2021 1600 480.1 746.1 23484.4 9,224 169,875 7.23 18.2 YES -- 66859.8 1.66 5.6
7/15/2021 1400 312.9 1430.2 23110.2 5,261 163,274 7.07 18.2 YES -- 31714.6 1.62 5.4
7/16/2021 1600 275.3 1470.3 22706.9 5,289 159,726 7.03 17.4 NO 270 33140.2 79% 1.47 5.6
7/17/2021 2000 427.7 1604.5 22951.9 10,273 159,155 6.93 18.6 YES -- 55244.6 1.59 5.3
7/18/2021 2100 490.0 1926.0 23712.1 12,357 162,071 6.83 18.2 YES -- 67812.6 1.57 5.3
7/19/2021 2400 490.0 1826.6 23789.5 14,123 164,139 6.90 18.2 YES -- 68582.1 1.58 5.3
7/20/2021 2000 480.7 1949.4 24075.5 11,545 163,772 6.80 18.2 YES -- 67966.5 1.56 5.2
7/21/2021 2200 494.8 1771.3 24040.9 13,074 168,171 7.00 17.9 NO 480 69152.4 72% 1.95 5.0
7/22/2021 2000 487.4 1797.3 23891.1 11,706 166,669 6.98 18.9 YES -- 69986.4 1.60 5.4
7/23/2021 2100 480.0 1700.1 24141.8 12,106 164,966 6.83 19.0 YES -- 68185.9 1.57 5.3
7/24/2021 2000 480.0 1593.5 24041.2 11,529 162,295 6.75 19.0 YES -- 69160.5 1.55 5.2
7/25/2021 1800 480.0 1555.1 23987.1 10,376 159,290 6.64 19.0 YES -- 69398.3 1.52 5.1
7/26/2021 1700 474.9 1626.5 24257.7 9,697 157,219 6.48 19.0 YES -- 68701.2 1.49 5.0
7/27/2021 1800 424.8 1722.9 24196.9 9,182 156,694 6.48 19.0 YES -- 60261.5 1.49 5.0
7/28/2021 1700 425.0 1060.2 23780.2 8,676 154,419 6.49 19.0 YES -- 60715.4 1.49 5.0
7/29/2021 1700 430.9 1780.8 24814.9 8,797 153,992 6.21 19.0 YES -- 61849.2 1.42 4.8
7/30/2021 1900 439.3 1743.1 25127.7 10,025 158,756 6.32 19.0 YES -- 63105.7 1.45 4.9
7/31/2021 2000 440.0 1779.6 25437.0 10,569 164,035 6.45 19.0 YES -- 63554.3 1.48 5.0
8/1/2021 1900 302.4 1632.4 25464.8 6,901 160,663 6.31 25.2 YES -- 41136.3 1.45 4.9
8/2/2021 1900 449.0 1331.5 24870.4 10,246 158,552 6.38 19.0 YES -- 63631.7 1.46 4.9
8/3/2021 950 443.1 206.7 23250.5 5,055 149,484 6.43 18.8 YES -- 58828.2 1.48 5.0
8/4/2021 1100 289.1 295.0 21596.1 3,819 141,758 6.56 28.9 YES -- 45853.7 1.51 5.1
8/5/2021 1200 203.5 448.7 20273.5 2,932 131,616 6.49 25.6 YES -- 21488.8 1.49 5.0
8/6/2021 1300 381.7 1420.4 19896.6 5,959 125,869 6.33 20.5 YES -- 52829.5 1.45 4.9
8/7/2021 1400 451.9 1253.1 19449.6 7,598 121,361 6.24 17.7 NO Enter Tested Value 60043.5 75% 1.54 4.7
8/8/2021 2000 455.0 1615.8 19471.9 10,929 120,761 6.20 19.5 YES -- 60490.1 1.42 4.8
8/9/2021 970 454.9 1593.5 19510.4 5,299 115,684 5.93 18.8 YES -- 58945.9 1.36 4.6

8/10/2021 1100 459.4 1873.8 19757.6 6,069 112,056 5.67 19.1 YES -- 61359.2 1.30 4.4
8/11/2021 2400 458.0 1899.8 19934.5 13,201 116,076 5.82 19.2 YES 58816.7 1.34 4.5
8/12/2021 2700 433.9 1885.6 20760.0 14,071 121,470 5.85 20.0 YES -- 56771.9 1.34 4.5



8/13/2021 2600 427.2 1645.9 20625.1 13,340 126,012 6.11 19.5 YES -- 53581.1 1.40 4.7
8/14/2021 2400 446.4 1592.0 20473.9 12,867 128,855 6.29 19.5 YES -- 55154.6 1.44 4.8
8/15/2021 2000 459.5 1697.7 20392.0 11,038 129,324 6.34 18.9 YES -- 64288.1 1.46 4.9
8/16/2021 1300 417.1 1866.8 20626.4 6,511 128,935 6.25 19.5 YES -- 54449.0 1.43 4.8
8/17/2021 1100 424.8 1871.1 21166.0 5,611 124,300 5.87 21.3 YES -- 55070.9 1.35 4.5
8/18/2021 1200 376.0 1830.2 22789.5 5,419 124,664 5.47 20.2 YES -- 44794.7 1.26 4.2
8/19/2021 1300 344.8 1899.9 24394.4 5,382 126,227 5.17 25.4 YES -- 45807.8 1.19 4.0
8/20/2021 1200 380.8 1559.3 25505.0 5,488 128,783 5.05 19.3 YES -- 47699.0 1.16 3.9
8/21/2021 1200 455.0 1743.8 25828.3 6,557 129,380 5.01 19.2 YES -- 60338.9 1.15 3.9
8/22/2021 1200 447.5 1538.5 26113.8 6,449 128,231 4.91 19.5 YES -- 58959.4 1.13 3.8
8/23/2021 860 454.9 956.3 25454.3 4,698 122,001 4.79 19.6 NO 480 60925.5 29% 3.39 1.4
8/24/2021 680 390.3 1124.7 24985.4 3,187 119,889 4.80 19.2 NO 370 47305.6 32% 3.24 1.6
8/25/2021 880 459.9 1400.0 24511.6 4,861 118,680 4.84 19.0 NO 510 60878.4 27% 3.55 1.3
8/26/2021 1300 460.0 1376.6 23988.4 7,181 112,660 4.70 19.0 YES -- 60887.7 1.08 3.6
8/27/2021 1200 464.2 1698.1 23800.9 6,690 105,279 4.42 19.0 YES -- 61256.4 1.01 3.4
8/28/2021 1400 470.1 1557.3 23712.3 7,903 99,842 4.21 19.0 YES -- 62294.2 0.97 3.2
8/29/2021 1100 470.0 1588.0 23708.3 6,209 93,184 3.93 19.0 YES -- 62635.7 0.90 3.0
8/30/2021 2100 470.0 1444.2 23454.9 11,853 94,000 4.01 19.0 YES 62513.7 0.92 3.1
8/31/2021 1900 450.0 1236.1 22824.2 10,268 97,756 4.28 19.6 YES 60398.7 0.98 3.3
9/1/2021 1800 426.6 1415.2 22368.3 9,223 101,368 4.53 20.3 NO 520 58300.3 63% 1.67 2.9
9/2/2021 1800 388.1 1650.6 22188.7 8,389 104,338 4.70 21.0 NO 1400 53125.9 1% 4.66 0.0
9/3/2021 2100 385.0 1793.4 22082.2 9,709 108,665 4.92 20.3 NO 1400 51591.1 15% 4.16 0.8
9/4/2021 1900 417.5 1711.7 22234.5 9,527 112,704 5.07 20.0 NO 1300 56253.6 13% 4.40 0.7
9/5/2021 2100 282.3 1674.5 22165.3 7,119 113,266 5.11 27.6 NO 620 38245.0 62% 1.92 3.2
9/6/2021 1800 384.4 1482.5 22109.2 8,310 115,127 5.21 26.2 NO 640 52209.5 55% 2.35 2.9
9/7/2021 1400 293.4 1198.7 22351.6 4,934 115,363 5.16 20.6 NO 250 31205.6 78% 1.12 4.0
9/8/2021 1400 335.9 1273.5 22500.5 5,647 117,823 5.24 20.2 NO 390 36886.3 66% 1.78 3.5
9/9/2021 2400 463.7 1397.4 22497.9 13,364 126,326 5.61 18.9 YES 61740.5 1.29 4.3

9/10/2021 2500 446.7 1290.2 22411.6 13,411 132,556 5.91 18.7 YES 58439.3 1.36 4.6
9/11/2021 2300 440.0 1200.0 21913.5 12,155 138,021 6.30 19.0 YES 57808.1 1.45 4.9
9/12/2021 2300 426.8 1200.0 21556.1 11,789 141,907 6.58 19.8 YES 55897.7 1.51 5.1
9/13/2021 2700 440.0 1178.3 21146.3 14,267 149,965 7.09 19.0 YES 57857.0 1.63 5.5
9/14/2021 2400 449.7 1142.3 20844.4 12,962 151,074 7.25 19.0 YES 59477.3 1.66 5.6
9/15/2021 2000 439.5 638.6 20246.9 10,557 151,363 7.48 19.9 YES 57460.6 1.72 5.8
9/16/2021 2550 450.0 1200.1 20031.8 13,782 155,922 7.78 19.0 YES 59486.4 1.79 6.0
9/17/2021 2850 450.0 1200.1 19581.2 15,401 162,934 8.32 19.0 YES 58466.3 1.91 6.4
9/18/2021 2900 439.1 1199.9 18987.7 15,292 168,516 8.87 18.6 YES 57381.4 2.04 6.8
9/19/2021 2700 445.8 1441.7 18717.8 14,455 173,444 9.27 18.8 YES 57191.9 2.13 7.1
9/20/2021 2100 456.3 1721.7 18765.0 11,508 177,833 9.48 19.1 YES 59819.7 2.17 7.3
9/21/2021 2300 372.0 1260.5 18543.1 10,275 179,798 9.70 27.1 YES 48998.2 2.22 7.5
9/22/2021 1400 1068.8 18413.1 0 174,864 9.50 35931.4 9.50 0.0
9/23/2021 65 607.3 17746.9 0 169,217 9.53 11148.9 9.53 0.0
9/24/2021 1800 1102.2 17451.7 0 155,853 8.93 11120.1 8.93 0.0
9/25/2021 1900 1437.3 17598.9 0 142,442 8.09 10411.7 8.09 0.0
9/26/2021 2000 1600.2 17999.1 0 130,287 7.24 23394.8 7.24 0.0
9/27/2021 2200 502.3 1636.7 18435.8 13,272 131,769 7.15 20.0 YES 67410.0 1.64 5.5
9/28/2021 2500 499.5 1726.8 18984.3 14,996 132,498 6.98 20.0 YES 67066.5 1.60 5.4
9/29/2021 2100 505.1 1741.5 19583.5 12,738 132,274 6.75 20.0 YES 67763.5 1.55 5.2
9/30/2021 2300 478.5 1390.8 20335.8 13,217 134,934 6.64 19.9 YES 63595.4 1.52 5.1
10/1/2021 2100 422.2 1144.0 20279.6 10,648 131,801 6.50 21.1 YES 55259.3 1.49 5.0
10/2/2021 2300 441.7 1501.9 20581.4 12,200 128,599 6.25 18.8 YES 56397.4 1.43 4.8
10/3/2021 2500 445.8 1784.5 21166.0 13,385 126,692 5.99 20.0 YES 60420.6 1.37 4.6
10/4/2021 2300 443.8 938.6 20662.9 12,258 124,496 6.03 19.8 NO 85 60334.0 95.3% 0.28 5.7
10/5/2021 1400 395.7 1461.4 20402.6 6,653 119,641 5.86 20.0 NO 51 52598.3 95.4% 0.27 5.6
10/6/2021 2000 510.4 1755.1 20897.1 12,260 121,627 5.82 20.0 NO 81 69978.4 94.8% 0.30 5.5
10/7/2021 2300 446.6 1283.3 21111.6 12,335 133,962 6.35 19.2 YES 52357.0 1.46 4.9



10/8/2021 1400 193.8 703.4 21207.7 3,259 137,220 6.47 19.1 YES 31330.3 1.48 5.0
10/9/2021 410 94.8 181.9 20287.4 467 137,687 6.79 16667.9 6.79 0.0

10/10/2021 2000 504.0 1638.2 20488.2 12,107 149,794 7.31 19.6 YES 69874.5 1.68 5.6
10/11/2021 2300 511.0 1799.8 20687.8 14,114 163,908 7.92 20.0 YES 71628.9 1.82 6.1
10/12/2021 2600 511.0 1799.6 20850.8 15,956 166,592 7.99 20.0 YES 72008.9 1.83 6.2
10/13/2021 2900 505.7 1752.9 20876.9 17,613 169,209 8.11 19.8 YES 70273.5 1.86 6.2
10/14/2021 2800 505.0 1800.1 20935.5 16,982 173,453 8.29 20.0 YES 71071.2 1.90 6.4
10/15/2021 3100 464.2 1340.1 20884.7 17,281 177,517 8.50 22.4 YES 64895.2 1.95 6.5
10/16/2021 1700 499.1 1323.1 21063.8 10,189 177,058 8.41 19.5 YES 70597.8 1.93 6.5
10/17/2021 3100 493.1 1798.1 21360.1 18,357 183,215 8.58 20.7 YES 70315.8 1.97 6.6
10/18/2021 2300 505.0 1730.6 21306.2 13,949 183,779 8.63 20.0 YES 72108.6 1.98 6.6
10/19/2021 2000 505.0 1649.9 22017.5 12,130 183,651 8.34 20.0 YES 72378.6 1.91 6.4
10/20/2021 2000 493.4 1848.3 22404.4 11,852 188,850 8.43 19.9 YES 70551.1 1.93 6.5
10/21/2021 2200 482.5 1850.3 22499.6 12,749 189,339 8.42 20.1 YES 68297.8 1.93 6.5
10/22/2021 2000 500.0 1787.4 23003.7 12,009 189,013 8.22 20.0 YES 71948.8 1.89 6.3
10/23/2021 2200 500.0 1743.7 24043.9 13,210 198,965 8.28 20.0 YES 71905.4 1.90 6.4
10/24/2021 2000 399.5 1586.3 25448.3 9,596 208,094 8.18 29.1 YES 57275.9 1.88 6.3
10/25/2021 2200 485.1 1498.2 25308.3 12,817 208,805 8.25 19.8 YES 70692.9 1.89 6.4
10/26/2021 2367 498.0 1523.2 25031.7 14,154 208,845 8.34 19.9 YES 67518.8 0.50 7.8
10/27/2021 1983 458.0 1463.4 24695.5 10,909 203,798 8.25 19.0 YES 0.58 7.7
10/28/2021 1533 466.1 1674.7 24617.3 8,583 194,769 7.91 19.8 YES 0.63 7.3
10/29/2021 2467 500.0 1749.2 24566.4 14,811 192,598 7.84 20.0 YES 0.63 7.2
10/30/2021 1000 500.0 1799.9 25026.2 6,005 181,322 7.25 20.0 YES 1.66 5.6
10/31/2021 2400 488.3 1799.9 25503.1 14,074 185,206 7.26 20.0 YES 1.67 5.6
11/1/2021 2800 483.1 1558.8 25263.7 16,244 183,094 7.25 19.5 YES 1.66 5.6
11/2/2021 1900 452.5 1491.5 25024.6 10,324 179,469 7.17 19.4 YES 1.65 5.5
11/4/2021 1600 205.8 797.4 22323.8 3,955 159,442 7.14 36.3 YES 1.64 5.5
11/5/2021 1500 266.8 946.3 21419.8 4,807 151,500 7.07 25.6 YES 1.62 5.4
11/6/2021 1400 335.1 1630.8 21263.2 5,635 145,125 6.83 21.0 YES 1.57 5.3
11/7/2021 1900 328.9 1550.7 21070.3 7,504 139,419 6.62 22.1 YES 1.52 5.1
11/8/2021 1900 152.0 1376.1 20860.1 3,467 133,290 6.39 26.5 YES 1.47 4.9
11/9/2021 1100 320.0 1202.7 20564.5 4,227 124,699 6.06 21.4 YES 1.39 4.7

11/10/2021 1900 100.4 1214.5 20255.9 2,291 112,836 5.57 48.2 YES 1.28 4.3
11/11/2021 2150 86.7 1283.2 20075.6 2,239 104,167 5.19 31.7 YES 1.19 4.0
11/12/2021 2400 104.2 1776.7 20177.7 3,004 98,587 4.89 56.7 YES 1.12 3.8
11/13/2021 2400 404.1 1370.0 19798.5 11,647 95,422 4.82 20.9 YES 1.11 3.7
11/14/2021 2500 410.0 1282.2 19280.8 12,311 101,728 5.28 21.0 YES 1.21 4.1
11/15/2021 2600 296.6 1082.0 18562.9 9,262 96,917 5.22 28.3 YES 1.20 4.0
11/16/2021 1900 321.0 1294.2 18298.3 7,324 87,997 4.81 18.5 YES 1.10 3.7
11/17/2021 2100 350.1 961.5 17768.3 8,828 86,501 4.87 18.8 YES 1.12 3.8
11/18/2021 2200 339.2 1292.4 19060.7 8,961 95,462 5.01 11.3 NO 71 29388.3 96.2% 0.19 4.8
11/19/2021 1400 334.4 1578.4 19841.7 5,622 97,129 4.90 19.0 YES 1.12 3.8
11/20/2021 1700 335.0 1657.5 20552.9 6,839 99,162 4.82 19.0 YES 1.11 3.7
11/21/2021 2400 335.0 1600.0 20522.1 9,656 103,183 5.03 19.4 YES 1.15 3.9
11/22/2021 2100 335.0 1626.8 20598.2 8,449 104,127 5.06 19.5 YES 1.16 3.9
11/23/2021 44 333.4 1654.5 20876.7 176 100,836 4.83 18.5 YES 1.11 3.7
11/24/2021 2100 335.0 1714.0 21388.0 8,449 105,058 4.91 19.5 YES 1.13 3.8
11/25/2021 2100 335.0 1531.0 21704.5 8,449 111,216 5.12 19.5 YES 1.18 3.9
11/26/2021 1800 335.0 1425.9 21847.3 7,242 116,219 5.32 19.5 YES 1.22 4.1
11/27/2021 2000 335.0 1458.6 21529.2 8,047 121,262 5.63 19.5 YES 1.29 4.3
11/28/2021 2100 330.9 1091.7 21250.9 8,346 117,961 5.55 19.8 YES 1.27 4.3
11/29/2021 1900 306.9 1051.6 21020.2 7,002 112,653 5.36 19.9 YES 1.23 4.1
11/30/2021 2200 326.0 1079.6 21017.8 8,613 112,003 5.33 19.9 YES 1.22 4.1
12/1/2021 2200 334.9 693.5 20417.1 8,848 113,527 5.56 19.2 YES 1.28 4.3
12/2/2021 690 309.5 583.5 20039.2 2,565 107,263 5.35 21.7 YES 1.23 4.1
12/3/2021 1700 329.8 774.0 19520.7 6,734 105,036 5.38 18.8 YES 1.23 4.1



12/4/2021 1900 355.0 1380.7 19323.0 8,100 107,514 5.56 19.3 YES 1.28 4.3
12/5/2021 2100 355.0 1599.9 19265.4 8,953 109,628 5.69 19.3 YES 1.31 4.4
12/6/2021 1800 355.1 1614.0 19279.3 7,675 107,648 5.58 19.1 YES 1.28 4.3
12/7/2021 1700 401.8 1699.8 19352.4 8,203 107,402 5.55 19.3 YES 1.27 4.3
12/8/2021 1600 393.2 1095.7 18793.5 7,556 114,782 6.11 19.2 YES 1.40 4.7
12/9/2021 1700 385.8 1380.2 18459.7 7,877 114,210 6.19 19.0 YES 1.42 4.8

12/10/2021 1800 375.0 1275.4 18204.1 8,106 113,867 6.26 16.8 NO 420 44239.7 71.2% 1.80 4.5
12/11/2021 1700 375.0 1105.7 17883.9 7,656 114,281 6.39 18.2 YES 1.47 4.9
12/12/2021 2100 373.3 1514.2 17939.5 9,414 115,649 6.45 18.9 YES 1.48 5.0
12/13/2021 1500 375.0 1380.5 18228.3 6,755 114,058 6.26 19.0 YES 1.44 4.8
12/14/2021 1300 375.0 914.4 18091.1 5,854 112,910 6.24 19.0 YES 1.43 4.8
12/15/2021 1800 375.0 397.4 17408.9 8,107 112,404 6.46 19.0 YES 1.48 5.0
12/16/2021 580 375.0 986.7 17702.2 2,612 106,168 6.00 19.0 YES 1.38 4.6
12/17/2021 2000 374.7 1386.4 18505.1 8,999 112,602 6.08 20.0 YES 1.40 4.7
12/18/2021 2100 366.3 1398.7 19129.8 9,238 115,107 6.02 19.8 YES 1.38 4.6
12/19/2021 2000 375.0 1535.6 19284.7 9,008 116,014 6.02 20.5 YES 1.38 4.6
12/20/2021 2000 374.8 535.9 18220.6 9,003 116,064 6.37 20.5 YES 1.46 4.9
12/21/2021 1100 355.1 649.4 17256.1 4,692 113,080 6.55 19.8 YES 1.50 5.0
12/22/2021 1800 365.1 1409.7 16965.9 7,892 112,769 6.65 20.0 YES 0.48 6.2
12/23/2021 1900 374.9 1461.0 17331.3 8,556 113,769 6.56 20.5 YES 0.47 6.1
12/24/2021 2400 352.0 1687.8 17638.9 10,145 116,037 6.58 21.2 YES 0.47 6.1
12/25/2021 2000 375.0 1745.6 18109.1 9,007 116,938 6.46 20.2 YES 0.47 6.0
12/26/2021 2400 366.5 1750.1 18753.5 10,564 119,846 6.39 20.2 YES 0.46 5.9
12/27/2021 2400 375.0 1740.7 18980.0 10,808 121,240 6.39 19.6 YES 1.47 4.9
12/28/2021 2300 344.9 1363.8 18963.3 9,526 124,011 6.54 21.4 YES 0.47 6.1
12/29/2021 2100 327.4 1360.5 19409.4 8,256 126,413 6.51 20.2 YES 0.47 6.0
12/30/2021 1900 345.1 1325.6 20337.5 7,873 126,179 6.20 21.0 YES 0.45 5.8
12/31/2021 2300 345.0 1378.3 20729.2 9,530 133,097 6.42 21.0 YES 0.46 6.0

1/1/2022 1900 345.0 1487.3 20830.0 7,872 131,970 6.34 21.0 YES 0.46 5.9
1/2/2022 2200 345.7 1657.6 21089.0 9,135 131,867 6.25 20.8 YES 0.45 5.8
1/3/2022 2500 347.4 1700.1 21253.5 10,429 133,289 6.27 21.0 YES 0.45 5.8
1/4/2022 2200 344.6 1700.1 22417.7 9,104 133,390 5.95 21.0 YES 0.43 5.5
1/5/2022 2200 345.0 1699.7 23468.0 9,114 137,812 5.87 20.3 YES 0.42 5.4
1/6/2022 1400 345.0 1670.6 23728.9 5,801 135,721 5.72 20.1 YES 0.41 5.3
1/7/2022 2300 345.0 1684.7 23952.6 9,529 136,694 5.71 19.7 YES 0.41 5.3
1/8/2022 2300 339.7 1699.8 23964.6 9,384 135,934 5.67 17.4 NO 200 47087.1 88.9% 0.63 5.0
1/9/2022 2500 366.2 1641.6 23860.7 10,995 137,922 5.78 19.7 YES 37523.8 0.42 5.4

1/10/2022 1900 341.8 1546.9 23657.5 7,800 135,157 5.71 19.8 YES 36789.5 0.41 5.3
1/11/2022 360 0.0 1684.3 23601.1 0 124,349 5.27 48.8 YES 21952.2 0.38
1/12/2022 1900 0.0 1666.9 23904.2 0 114,823 4.80 28.7 YES 15827.2 0.35
1/13/2022 1400 0.0 1737.4 24281.1 0 106,567 4.39 26.0 YES 16081.2 0.32
1/14/2022 865 265.2 1663.6 24619.1 2,755 101,449 4.12 20.6 YES 34575.0 0.30 3.8
1/15/2022 1500 399.9 1649.9 24890.6 7,204 99,124 3.98 20.7 YES 63500.0 0.29 3.7
1/16/2022 1800 400.0 1215.6 24619.0 8,647 99,899 4.06 20.7 YES 64454.5 0.29 3.8
1/17/2022 1500 400.0 1580.1 24541.5 7,206 97,969 3.99 21.5 YES 66211.5 0.29 3.7
1/18/2022 1600 320.6 1324.9 24166.2 6,161 93,701 3.88 27.4 YES 52897.3 0.28 3.6
1/19/2022 1400 393.7 1387.0 23853.2 6,620 91,216 3.82 20.1 YES 57445.0 0.28 3.5
1/20/2022 1600 400.0 1341.6 23495.0 7,686 89,788 3.82 21.0 YES 57882.5 0.28 3.5
1/21/2022 1500 373.2 1526.1 23350.5 6,723 90,710 3.88 19.8 YES 45481.4 0.28 3.6
1/22/2022 1400 397.4 1674.4 23340.2 6,682 87,863 3.76 20.2 YES 52302.7 0.27 3.5
1/23/2022 1500 400.0 1656.8 23297.1 7,206 85,685 3.68 20.9 YES 59216.2 0.27 3.4
1/24/2022 1800 395.7 1268.9 22924.4 8,554 83,243 3.63 20.9 YES 57916.9 0.26 3.4
1/25/2022 745 526.3 504.4 21882.0 4,709 80,153 3.66 18.3 NO 74.5 72879.6 87.2% 0.47 3.2
1/28/2022 380 449.5 1005.2 21202.8 2,052 82,204 3.88 21.4 NO 4.8 69142.7 98.3% 0.06 3.8
1/29/2022 1000 449.9 1011.7 20547.7 5,403 87,607 4.26 21.7 YES 69190.4 0.31 4.0
1/30/2022 1800 450.0 1539.0 20349.2 9,727 97,334 4.78 21.4 YES 68556.1 0.35 4.4



1/31/2022 2100 450.0 1282.6 19968.2 11,349 105,928 5.30 21.9 YES 69289.6 0.38 4.9
2/1/2022 1200 450.0 1000.2 19318.5 6,485 105,208 5.45 22.7 YES 68621.7 0.39 5.1
2/2/2022 1300 450.0 1001.7 19104.6 7,026 103,587 5.42 20.1 YES 62667.6 0.39 5.0
2/3/2022 1200 450.0 1000.4 18524.9 6,486 102,867 5.55 15.7 NO 410 54084.3 57.6% 2.35 3.2
2/4/2022 1800 435.5 1320.4 18520.4 9,414 106,120 5.73 18.3 NO 19 59307.8 98.7% 0.08 5.7
2/5/2022 1700 450.0 1458.1 18591.5 9,187 108,687 5.85 20.0 YES 67379.3 0.42 5.4
2/6/2022 1700 438.9 1584.7 18834.6 8,960 109,961 5.84 19.9 YES 65712.0 0.42 5.4
2/7/2022 1500 415.2 1625.2 18933.7 7,479 110,717 5.85 20.4 YES 62155.5 0.42 5.4
2/8/2022 1500 424.9 1714.8 18974.2 7,655 111,690 5.89 20.3 YES 63595.4 0.42 5.5
2/9/2022 1700 425.0 1591.4 18908.7 8,677 113,162 5.98 20.6 YES 63560.3 0.43 5.6

2/10/2022 1600 425.0 1173.1 18812.8 8,166 112,774 5.99 20.5 YES 63525.5 0.43 5.6
2/11/2022 1700 442.4 922.4 19230.8 9,032 117,097 6.09 19.9 YES 66233.8 0.44 5.6
2/12/2022 1400 450.0 1522.1 19747.8 7,566 122,612 6.21 20.6 YES 68061.0 0.45 5.8
2/13/2022 1600 450.7 1272.9 20009.0 8,660 125,868 6.29 20.4 YES 68439.6 0.45 5.8
2/14/2022 2033 475.0 1612.2 20082.2 11,599 127,740 6.36 19.0 NO 69046.9 6.36 0.0
2/15/2022 1767 475.0 1441.2 20240.8 10,078 126,469 6.25 18.9 NO 69072.5 6.25 0.0
2/16/2022 2133 475.0 1423.8 20664.4 12,169 132,153 6.40 19.0 NO 68584.1 6.40 0.0
2/17/2022 2200 475.0 1002.6 20665.4 12,550 137,677 6.66 19.5 NO 140 70114.2 91.8% 0.55 6.1
2/18/2022 1600 475.0 1249.1 20914.0 9,127 140,319 6.71 19.5 NO 100 70280.4 91.9% 0.54 6.2
2/19/2022 2200 438.7 1576.8 21170.4 11,590 142,495 6.73 19.8 NO 150 65445.6 91.1% 0.60 6.1
2/20/2022 2200 420.0 1746.5 21458.7 11,096 144,404 6.73 20.3 NO 41 62966.1 97.6% 0.16 6.6
2/21/2022 2000 422.2 975.5 20849.6 10,140 145,584 6.98 20.0 NO 38 63230.1 97.5% 0.17 6.8
2/22/2022 2000 410.0 1230.4 20454.8 9,847 147,953 7.23 20.6 NO 31 61108.0 98.0% 0.15 7.1
2/23/2022 2000 410.5 1667.6 20407.6 9,860 150,157 7.36 20.5 NO 35 59241.7 97.7% 0.17 7.2
2/24/2022 2250 406.3 1584.0 20400.3 10,979 152,460 7.47 20.7 NO 24 60521.1 98.6% 0.10 7.4
2/25/2022 2300 382.9 1238.4 20465.6 10,575 154,869 7.57 20.3 NO 40 57324.8 97.7% 0.17 7.4
2/26/2022 2600 380.0 1503.2 21046.3 11,865 157,701 7.49 20.3 NO 180 56939.3 91.0% 0.67 6.8
2/27/2022 2900 374.6 1477.2 21001.5 13,045 163,180 7.77 20.3 NO 250 56059.9 88.8% 0.87 6.9
2/28/2022 2600 370.0 1201.1 20929.6 11,553 166,074 7.93 21.2 NO 230 57395.3 88.4% 0.92 7.0
3/1/2022 2600 370.0 1249.8 20567.3 11,552 166,027 8.07 21.7 NO 210 58653.5 89.4% 0.86 7.2
3/2/2022 2400 370.0 1082.9 20209.0 10,664 166,613 8.24 22.3 NO 130 59713.3 92.8% 0.59 7.7
3/3/2022 2300 370.0 1551.6 20336.9 10,220 164,664 8.10 21.2 NO 170 56886.8 90.3% 0.78 7.3
3/4/2022 2500 370.0 1800.1 21134.4 11,109 163,223 7.72 20.8 NO 200 56134.4 89.6% 0.81 6.9
3/5/2022 2600 297.4 912.5 20797.8 9,286 163,382 7.86 18.0 NO 220 35329.0 89.5% 0.82 7.0
3/6/2022 2100 362.7 1519.3 20740.3 9,147 160,938 7.76 20.5 NO 33 54703.2 98.0% 0.16 7.6
3/7/2022 3000 360.9 1434.6 20428.4 13,002 162,845 7.97 19.2 NO 240 51841.4 89.7% 0.82 7.2
3/8/2022 2400 370.0 1588.7 21041.5 10,665 163,370 7.76 20.5 NO 190 54953.0 89.7% 0.80 7.0
3/9/2022 2500 387.2 1057.2 20868.3 11,624 165,147 7.91 20.8 NO 66 57940.7 96.6% 0.27 7.6

3/10/2022 2000 399.6 1176.5 20377.2 9,598 164,885 8.09 20.8 NO 49 59792.5 96.8% 0.26 7.8
3/11/2022 1500 411.1 1448.0 20241.2 7,406 161,312 7.97 20.9 NO 34 60772.6 97.1% 0.23 7.7
3/12/2022 1600 395.9 1714.5 20717.3 7,607 158,344 7.64 21.9 NO 46 58235.5 96.3% 0.28 7.4
3/13/2022 2300 412.0 1835.8 21049.9 11,381 157,861 7.50 19.9 NO 47 54861.9 97.4% 0.19 7.3
3/14/2022 2000 400.0 1581.1 21153.8 9,608 154,423 7.30 21.0 NO 50 58612.7 96.8% 0.24 7.1
3/15/2022 1700 400.0 1800.3 21753.0 8,166 151,037 6.94 21.0 NO 34 58626.2 97.4% 0.18 6.8
3/16/2022 1700 400.0 1558.6 22061.8 8,167 147,652 6.69 21.0 NO 50 58802.0 96.2% 0.25 6.4
3/17/2022 1800 400.0 1417.4 22396.2 8,646 145,634 6.50 20.9 NO 50 58985.6 96.4% 0.23 6.3
3/18/2022 1400 400.0 1125.8 21970.3 6,725 142,139 6.47 20.9 NO 44 58880.0 95.9% 0.26 6.2
3/19/2022 1300 392.3 1036.8 21207.0 6,125 137,154 6.47 20.6 NO 40 58015.0 96.0% 0.26 6.2
3/21/2022 2200 354.6 1341.7 21636.3 9,370 137,239 6.34 20.6 NO 55 51089.7 96.8% 0.20 6.1
3/22/2022 1600 339.9 1623.2 21740.2 6,532 134,624 6.19 21.0 NO 79 48624.8 93.7% 0.39 5.8
3/23/2022 1700 386.0 1037.1 21342.7 7,881 129,502 6.07 20.8 NO 120 56280.7 90.9% 0.55 5.5
3/24/2022 1700 381.5 1839.3 21593.3 7,788 126,625 5.86 21.0 NO 57 55844.4 95.7% 0.25 5.6
3/25/2022 2000 365.6 1445.5 21981.6 8,781 123,783 5.63 21.0 NO 55 53200.9 96.5% 0.20 5.4
3/26/2022 1900 372.3 1690.0 22495.1 8,496 122,681 5.45 21.0 NO 77 54674.0 94.8% 0.29 5.2
3/27/2022 2100 353.8 1464.0 22511.1 8,922 124,197 5.52 20.8 NO 72 51326.1 95.6% 0.24 5.3
3/28/2022 2100 356.0 1540.0 22336.6 8,979 125,569 5.62 20.3 NO 71 49867.1 95.7% 0.24 5.4



3/29/2022 1500 340.7 1406.3 21907.1 6,137 120,325 5.49 20.1 NO 85 48820.7 92.7% 0.40 5.1
3/30/2022 2300 370.6 1371.0 21697.0 10,238 120,956 5.57 21.0 NO 64 54671.7 96.4% 0.20 5.4
3/31/2022 1600 363.8 1657.9 21554.6 6,990 119,779 5.56 21.1 NO 65 52118.9 94.8% 0.29 5.3
4/1/2022 1000 355.0 1800.5 21796.4 4,263 115,875 5.32 21.0 NO 58 50486.3 92.6% 0.40 4.9
4/2/2022 2000 382.3 1596.2 21975.2 9,182 116,412 5.30 19.7 NO 77 54868.9 95.0% 0.26 5.0
4/3/2022 1900 378.0 1600.1 22449.6 8,624 118,311 5.27 20.2 NO 51 54923.9 96.5% 0.18 5.1
4/4/2022 1600 359.4 1496.9 22909.8 6,905 119,092 5.20 20.8 NO 76 52193.2 93.9% 0.32 4.9
4/5/2022 1800 351.0 1755.6 23323.6 7,587 117,308 5.03 21.0 NO 59 51555.7 95.8% 0.21 4.8
4/6/2022 1500 365.0 1348.0 23048.4 6,575 117,351 5.09 19.2 NO 89.3 50949.4 92.4% 0.39 4.7
4/7/2022 1200 350.6 1406.0 23417.3 5,052 114,522 4.89 20.6 NO 77 51157.0 91.7% 0.41 4.5
4/8/2022 1600 350.0 1699.2 23277.2 6,726 113,460 4.87 21.0 NO 60 51935.8 95.1% 0.24 4.6
4/9/2022 1800 338.4 1850.1 23681.8 7,316 111,994 4.73 21.0 NO 64 50186.2 95.4% 0.22 4.5

4/10/2022 1800 335.0 1759.8 23751.5 7,241 110,739 4.66 21.0 NO 80 48021.7 94.3% 0.27 4.4
4/11/2022 1200 335.0 1833.0 24120.6 4,828 106,644 4.42 21.0 NO 53 47855.4 94.3% 0.25 4.2
4/12/2022 1100 335.0 1640.4 24221.0 4,426 102,090 4.21 21.0 NO 47 47925.6 94.5% 0.23 4.0
4/13/2022 1100 335.0 1543.2 24357.9 4,426 100,379 4.12 21.0 NO 57 48073.9 93.3% 0.27 3.8
4/14/2022 1100 329.0 1516.4 24503.2 4,347 94,487 3.86 21.0 NO 56 47202.4 93.4% 0.25 3.6
4/15/2022 1500 320.0 1603.9 24449.2 5,765 93,262 3.81 21.0 NO 66 47370.4 94.3% 0.22 3.6
4/16/2022 1500 320.0 1800.0 24448.7 5,764 94,763 3.88 21.0 NO 87 46076.2 92.5% 0.29 3.6
4/17/2022 1100 320.0 1698.1 24550.6 4,227 89,808 3.66 20.9 NO 60 45986.4 93.0% 0.26 3.4
4/18/2022 1400 320.0 1609.7 24560.2 5,380 86,563 3.52 21.0 NO 81 46462.9 92.5% 0.26 3.3
4/19/2022 1900 306.3 1651.7 24714.9 6,989 86,647 3.51 13.5 NO 98 31645.7 93.8% 0.22 3.3
4/20/2022 1700 302.3 1273.1 24232.5 6,171 85,232 3.52 17.5 NO 120 36197.9 91.3% 0.31 3.2
4/21/2022 1500 339.3 1401.4 24285.9 6,112 84,770 3.49 20.5 NO 100 50382.4 91.4% 0.30 3.2
4/22/2022 1300 345.1 239.5 23119.4 5,389 85,106 3.68 18.3 NO 31 48518.8 96.9% 0.11 3.6
4/23/2022 380 315.3 609.9 22030.0 1,439 79,819 3.62 21.3 NO 4.7 45120.4 98.4% 0.06 3.6
4/24/2022 1500 327.8 1205.5 21385.5 5,904 78,408 3.67 20.2 NO 37 48987.7 96.8% 0.12 3.5
4/25/2022 1700 325.0 1199.7 20825.4 6,636 77,803 3.74 20.0 NO 44 48603.9 96.6% 0.13 3.6
4/26/2022 1900 325.0 1101.3 20093.7 7,416 80,391 4.00 20.8 NO 53 49282.4 96.4% 0.15 3.9
4/27/2022 630 325.0 1061.3 19514.6 2,459 78,425 4.02 20.9 NO 27 49075.2 94.4% 0.22 3.8
4/28/2022 2300 325.0 1149.8 19121.1 8,976 82,974 4.34 20.9 NO 67 48964.2 96.2% 0.16 4.2
4/29/2022 2800 324.9 1102.2 18707.0 10,927 89,554 4.79 20.5 NO 60 49429.5 97.2% 0.13 4.7
4/30/2022 1900 325.0 1248.7 18351.8 7,416 91,206 4.97 20.7 NO 59 49457.7 96.0% 0.20 4.8
5/1/2022 1700 325.0 1602.5 18154.3 6,636 92,078 5.07 20.9 NO 55 49273.1 95.8% 0.21 4.9
5/2/2022 2000 330.1 1886.0 18342.2 7,929 95,780 5.22 20.2 NO 62 48853.9 96.0% 0.21 5.0
5/3/2022 2200 321.3 2106.6 18839.1 8,490 98,889 5.25 20.1 NO 94 47240.3 94.5% 0.29 5.0
5/4/2022 2267 332.1 2089.9 19277.3 9,041 100,941 5.24 19.6 NO 50 47798.7 97.2% 0.15 5.1
5/5/2022 1983 330.0 1954.4 19958.6 7,860 102,630 5.14 19.7 NO 50 47550.6 96.8% 0.17 5.0
5/6/2022 2133 322.6 2121.1 20678.3 8,266 104,783 5.07 19.8 NO 50 45588.1 97.0% 0.15 4.9
5/7/2022 2000 336.2 2065.2 22504.0 8,076 107,470 4.78 18.7 NO 61 47553.0 96.1% 0.19 4.6
5/8/2022 2400 314.0 2093.3 23987.4 9,051 115,083 4.80 20.1 NO 130 47646.5 92.9% 0.34 4.5
5/9/2022 2200 303.3 2099.4 24881.3 8,013 117,191 4.71 20.1 NO 180 43395.1 89.5% 0.50 4.2

5/10/2022 1900 324.3 2100.2 25781.9 7,401 117,956 4.58 19.5 NO 180 48482.7 87.7% 0.56 4.0
5/11/2022 1900 322.3 1873.7 26554.3 7,355 117,896 4.44 20.1 NO 260 46577.2 82.4% 0.78 3.7
5/12/2022 2000 307.3 2099.0 27592.0 7,380 122,817 4.45 17.3 NO 190 40124.8 88.0% 0.53 3.9
5/13/2022 2000 292.4 1897.8 28340.0 7,024 120,865 4.26 20.3 NO 240 41437.7 84.6% 0.66 3.6
5/14/2022 2000 315.0 1674.2 28912.1 7,567 117,505 4.06 20.7 NO 570 46727.3 63.1% 1.50 2.6
5/15/2022 1800 300.3 1656.9 29320.3 6,493 116,581 3.98 20.3 NO 51 43157.8 96.4% 0.15 3.8
5/16/2022 2100 303.7 1743.8 29461.6 7,659 117,604 3.99 21.0 NO 65 45337.8 96.0% 0.16 3.8
5/17/2022 2100 301.9 1722.8 29298.5 7,614 117,289 4.00 20.9 NO 62 44622.6 96.2% 0.15 3.9
5/18/2022 1900 300.0 354.4 27546.3 6,845 115,645 4.20 21.0 NO 56 44005.5 96.2% 0.16 4.0
5/24/2022 280 300.0 151.3 25607.7 1,009 107,612 4.20 18.0 NO 1.3 45593.9 99.4% 0.03 4.2
5/25/2022 530 300.0 1438.5 25091.9 1,909 101,661 4.05 21.7 NO 2.8 48596.6 99.3% 0.03 4.0
5/26/2022 1400 300.2 1964.6 24935.3 5,047 98,443 3.95 21.9 NO 78 48450.3 92.6% 0.29 3.7
5/27/2022 1600 300.0 1871.0 24741.1 5,764 96,131 3.89 21.0 NO 47 48033.8 96.1% 0.15 3.7
5/28/2022 1600 292.1 362.3 23010.1 5,613 92,693 4.03 18.3 NO 110 45125.9 91.0% 0.36 3.7



6/15/2022 1300 235.0 1010.7 21921.4 3,668 88,348 4.03 29.0 NO 110 27679.4 89.5% 0.42 3.6
6/16/2022 1200 1332.0 21153.1 0 80,947 3.83 34.6 NO 20805.4 94.1% 0.23 3.6
6/17/2022 1200 754.7 20034.1 0 73,592 3.67 68.8 NO 6249.0 94.1% 0.22 3.5
6/18/2022 1300 540.1 18475.2 0 66,212 3.58 80.4 NO 7499.0 94.1% 0.21 3.4
6/19/2022 1400 1469.0 18046.4 0 59,188 3.28 100.0 NO 8123.2 94.1% 0.19 3.1
6/20/2022 1400 1310.8 17683.0 0 51,621 2.92 57.9 NO 11710.0 94.1% 0.17 2.7
6/21/2022 1400 1424.8 17450.9 0 45,129 2.59 84.3 NO 9494.5 94.1% 0.15 2.4
6/22/2022 1400 1253.8 16961.0 0 37,470 2.21 77.6 NO 6337.6 94.1% 0.13 2.1
6/23/2022 1800 1786.8 17024.9 0 29,856 1.75 37.6 NO 11561.6 94.1% 0.10 1.7
6/24/2022 1800 1999.9 18670.4 0 23,011 1.23 53.5 NO 10876.4 94.1% 0.07 1.2
6/25/2022 1800 1999.8 20518.9 0 22,002 1.07 54.1 NO 8573.3 94.1% 0.06 1.0
6/26/2022 1800 2014.3 21094.7 0 20,093 0.95 15.5 NO 30065.2 94.1% 0.06 0.9
6/27/2022 1900 395.0 1771.1 20901.2 9,014 24,060 1.15 20.4 NO 40 59087.3 97.3% 0.03 1.1
6/28/2022 1800 391.6 1723.5 20753.8 8,465 26,761 1.29 19.1 NO 96 56362.4 93.1% 0.09 1.2
6/29/2022 1900 370.0 1438.0 21829.6 8,442 29,589 1.36 21.1 NO 42 56218.7 97.1% 0.04 1.3
6/30/2022 850 353.1 73.5 20892.4 3,605 29,526 1.41 21.9 NO 28 53678.9 95.7% 0.06 1.4
7/1/2022 510 337.7 1067.0 20627.3 2,068 31,594 1.53 22.2 NO 21 51368.7 94.6% 0.08 1.4
7/2/2022 1800 345.0 999.9 20872.6 7,458 39,052 1.87 22.0 NO 50 53857.3 96.4% 0.07 1.8
7/3/2022 1600 328.0 966.5 21299.0 6,303 45,355 2.13 21.3 NO 46 50475.2 96.2% 0.08 2.0
7/4/2022 1900 330.0 886.0 20716.0 7,530 52,885 2.55 22.0 NO 4.6 51503.4 99.7% 0.01 2.5
7/5/2022 1700 345.7 857.3 20262.4 7,058 59,943 2.96 20.4 NO 49 51290.1 96.3% 0.11 2.8
7/6/2022 1600 340.7 144.2 18981.8 6,546 66,489 3.50 19.4 NO 48 48405.7 96.1% 0.13 3.4
7/7/2022 950 339.6 1069.2 18797.2 3,875 70,364 3.74 19.9 NO 66 49164.1 91.0% 0.34 3.4
7/8/2022 1900 342.5 1038.4 18048.8 7,815 78,180 4.33 20.1 NO 24 49955.6 98.4% 0.07 4.3
7/9/2022 1800 350.0 1203.6 17252.5 7,566 85,746 4.97 20.1 NO 59 50755.5 95.8% 0.21 4.8

7/10/2022 1600 350.0 1212.5 16465.2 6,725 92,471 5.62 20.1 NO 140 49126.4 88.8% 0.63 5.0
7/11/2022 1000 267.2 1112.7 15563.7 3,209 95,680 6.15 22.9 NO 62 32394.8 92.3% 0.47 5.7
7/12/2022 2000 236.1 1010.7 14803.3 5,670 92,336 6.24 28.3 YES 30157.3 94.0% 0.37 5.9
7/13/2022 640 293.9 1296.7 14376.4 2,259 86,129 5.99 22.5 NO 39 38964.5 92.3% 0.46 5.5
7/14/2022 1900 270.3 1681.6 14620.0 6,167 83,855 5.74 20.8 YES 34559.3 94.0% 0.34 5.4
7/15/2022 2000 300.0 1700.2 16246.6 7,206 87,456 5.38 20.0 NO 120 41759.0 92.3% 0.41 5.0
7/16/2022 2000 300.0 1851.2 17030.9 7,206 92,593 5.44 20.0 NO 110 41880.6 93.0% 0.38 5.1
7/17/2022 2100 297.8 1514.9 17545.8 7,511 92,646 5.28 20.4 NO 130 41681.7 92.1% 0.42 4.9
7/18/2022 2000 302.3 1906.3 18485.7 7,261 93,604 5.06 19.0 NO 90 41392.7 94.3% 0.29 4.8
7/19/2022 2100 270.8 1900.1 19499.8 6,830 92,905 4.76 24.4 NO 69 39493.2 95.8% 0.20 4.6
7/20/2022 2000 310.0 1900.2 20542.6 7,446 93,293 4.54 20.0 NO 100 44169.3 93.6% 0.29 4.2
7/21/2022 2000 310.0 939.8 21338.3 7,446 94,192 4.41 20.0 NO 93 43889.4 94.0% 0.26 4.2
7/22/2022 1100 309.9 529.2 20798.2 4,094 94,411 4.54 19.6 NO 53 44240.7 93.8% 0.28 4.3
7/23/2022 1300 305.3 1955.8 21715.6 4,767 91,363 4.21 19.3 NO 83 42740.0 91.8% 0.34 3.9
7/24/2022 2300 300.0 2035.2 22547.1 8,287 92,084 4.08 18.5 NO 170 40990.2 90.6% 0.38 3.7
7/25/2022 2300 300.0 802.9 22137.5 8,287 93,645 4.23 19.0 NO 300 42033.0 83.3% 0.71 3.5
7/26/2022 750 300.0 995.2 22020.0 2,702 93,138 4.23 20.5 NO 65 44111.5 88.8% 0.47 3.8
7/27/2022 2100 300.0 1546.3 22555.5 7,566 95,034 4.21 20.5 NO 66 43392.4 95.9% 0.17 4.0
7/28/2022 1250 300.0 1709.5 22968.3 4,504 97,279 4.24 19.9 NO 71 42722.7 92.7% 0.31 3.9
7/29/2022 2200 300.0 1046.6 22333.3 7,926 99,038 4.43 20.5 NO 67 44069.5 96.1% 0.17 4.3
7/30/2022 2000 300.0 1684.9 22318.0 7,206 99,038 4.44 20.5 NO 70 43766.9 95.5% 0.20 4.2
7/31/2022 1800 300.0 1728.0 22194.8 6,486 98,318 4.43 20.5 NO 72 43661.7 94.8% 0.23 4.2
8/1/2022 2100 300.0 1736.4 22416.3 7,566 98,373 4.39 20.5 NO 110 43555.0 93.2% 0.30 4.1
8/2/2022 1900 300.0 1133.7 21643.7 6,845 97,957 4.53 20.5 NO 85 42500.7 94.3% 0.26 4.3
8/3/2022 1600 300.0 1139.0 20882.6 5,765 96,892 4.64 20.4 NO 62 42633.8 95.0% 0.23 4.4
8/4/2022 1800 287.5 1592.2 20574.7 6,215 95,661 4.65 21.1 NO 100 40510.8 92.9% 0.33 4.3
8/5/2022 1900 300.0 1672.6 21307.5 6,845 95,060 4.46 20.5 NO 130 43970.9 91.2% 0.39 4.1
8/6/2022 2200 300.0 2039.0 22817.3 7,926 98,892 4.33 20.5 NO 240 44099.8 85.9% 0.61 3.7
8/7/2022 2300 300.0 2112.5 22974.1 8,287 102,412 4.46 20.5 NO 260 43960.7 85.4% 0.65 3.8
8/8/2022 2400 300.0 2095.0 23033.8 8,647 102,772 4.46 20.5 NO 220 44045.8 88.1% 0.53 3.9
8/9/2022 2133 300.0 2103.9 24334.8 7,686 102,172 4.20 20.5 NO 200 44473.2 87.8% 0.51 3.7



8/10/2022 2033 300.0 1987.0 25326.7 7,326 106,796 4.22 20.5 NO 195 45071.1 87.5% 0.53 3.7
8/11/2022 2000 300.0 1631.0 25411.4 7,206 106,435 4.19 20.5 NO 190 44864.0 87.7% 0.52 3.7
8/12/2022 1900 300.0 1734.3 25436.2 6,846 108,777 4.28 20.5 NO 180 45074.0 87.7% 0.53 3.7
8/13/2022 2000 300.0 1835.5 26225.2 7,206 108,057 4.12 20.5 NO 200 45312.1 87.0% 0.54 3.6
8/14/2022 2000 300.0 1880.9 26421.2 7,206 108,057 4.09 20.5 NO 230 45504.5 85.0% 0.61 3.5
8/15/2022 2100 300.0 1748.6 26441.7 7,566 109,138 4.13 20.4 NO 220 45364.0 86.4% 0.56 3.6
8/16/2022 2000 300.0 1551.4 26256.7 7,206 108,778 4.14 20.5 NO 190 45527.5 87.6% 0.51 3.6
8/17/2022 2000 300.0 1568.6 26691.6 7,206 109,138 4.09 20.5 NO 180 45785.0 88.3% 0.48 3.6
8/18/2022 2100 300.0 1413.3 26965.9 7,566 110,939 4.11 20.5 NO 190 45599.1 88.2% 0.49 3.6
8/19/2022 1900 207.1 1958.8 27332.4 4,725 109,450 4.00 20.6 NO 190 28007.9 87.3% 0.51 3.5
8/20/2022 2100 150.0 2139.8 27799.6 3,783 106,388 3.83 21.4 NO 960 21565.2 41.2% 2.25 1.6
8/21/2022 2000 150.0 1991.7 27752.3 3,603 102,064 3.68 21.5 NO 1150 21871.2 25.7% 2.73 0.9
8/22/2022 2200 150.0 1632.9 27272.7 3,963 97,741 3.58 21.5 NO 1150 22059.6 32.4% 2.42 1.2
8/23/2022 2100 150.0 1341.6 26519.3 3,783 92,877 3.50 21.5 NO 230 23021.7 85.7% 0.50 3.0
8/24/2022 1600 150.0 1195.9 25611.3 2,882 88,073 3.44 21.5 NO 200 23085.9 83.7% 0.56 2.9
8/25/2022 1600 210.6 1219.1 24843.4 4,046 84,793 3.41 19.8 NO 230 30791.5 81.4% 0.63 2.8
8/26/2022 1600 284.2 1919.6 25131.9 5,461 83,048 3.30 20.2 NO 37 42218.5 97.0% 0.10 3.2
8/27/2022 2100 293.8 2088.3 25485.9 7,409 83,612 3.28 20.0 NO 86 43799.8 94.7% 0.17 3.1
8/28/2022 2100 333.9 1310.0 24960.3 8,420 84,826 3.40 20.2 NO 310 52230.2 80.6% 0.66 2.7
8/29/2022 2200 335.0 2099.5 25178.9 8,851 86,471 3.43 20.3 NO 59 50120.7 96.5% 0.12 3.3
8/30/2022 2300 327.6 2042.4 25472.7 9,048 87,953 3.45 20.8 NO 59 49002.4 96.7% 0.12 3.3
8/31/2022 2100 335.0 2079.8 26001.0 8,448 89,196 3.43 20.1 NO 42 49651.8 97.4% 0.09 3.3
9/1/2022 2300 335.0 2100.3 26532.7 9,253 91,243 3.44 20.3 NO 47 50234.3 97.3% 0.09 3.3
9/2/2022 2200 335.0 1799.3 26918.7 8,851 92,528 3.44 20.3 NO 64 50330.7 96.2% 0.13 3.3
9/3/2022 1800 335.0 2100.2 27060.1 7,242 95,045 3.51 20.3 NO 44 50477.8 96.8% 0.11 3.4
9/4/2022 2100 335.0 2099.7 27020.0 8,449 99,711 3.69 20.2 NO 66 50383.6 95.9% 0.15 3.5
9/5/2022 2100 335.0 1427.3 26455.5 8,449 104,556 3.95 20.2 NO 62 50626.1 96.2% 0.15 3.8
9/6/2022 1200 309.8 1527.7 26350.3 4,465 105,057 3.99 22.8 NO 47 45328.3 94.9% 0.20 3.8
9/7/2022 1800 335.0 1207.7 26216.4 7,242 108,516 4.14 20.3 NO 37 51986.0 97.3% 0.11 4.0
9/8/2022 2100 335.0 1078.6 26099.2 8,449 114,083 4.37 20.3 NO 44 51200.9 97.3% 0.12 4.3
9/9/2022 2100 335.0 1013.7 25893.8 8,449 118,485 4.58 20.3 NO 46 50619.8 97.1% 0.13 4.4

9/10/2022 1600 335.0 1348.7 25322.8 6,437 119,461 4.72 20.3 NO 38 50110.7 96.9% 0.15 4.6
9/11/2022 1800 335.0 1478.5 24713.1 7,242 119,294 4.83 20.3 NO 40 49762.3 97.1% 0.14 4.7
9/12/2022 1800 335.0 1972.2 25375.3 7,242 118,116 4.65 20.3 NO 37 49540.3 97.3% 0.12 4.5
9/13/2022 2200 335.0 1707.0 24982.8 8,851 118,115 4.73 20.3 NO 49 49893.0 97.1% 0.14 4.6
9/14/2022 1800 335.0 1226.4 24166.9 7,242 116,309 4.81 20.3 NO 37 50403.3 97.3% 0.13 4.7
9/15/2022 1600 305.2 1608.5 23695.7 5,865 113,726 4.80 24.3 NO 37 46407.0 97.0% 0.14 4.7
9/16/2022 2000 308.1 1871.4 23466.8 7,400 111,872 4.77 19.0 NO 450 42745.0 71.3% 1.37 3.4
9/17/2022 2000 287.8 1595.7 23263.2 6,913 109,934 4.73 20.6 NO 58 39842.6 96.3% 0.17 4.6
9/18/2022 1700 312.4 1251.8 22414.8 6,378 109,071 4.87 20.3 NO 52 46360.1 96.0% 0.19 4.7
9/19/2022 1800 315.0 1000.1 21315.2 6,810 107,432 5.04 20.3 NO 35 47783.7 97.5% 0.13 4.9
9/20/2022 1800 315.0 854.1 20742.0 6,809 105,792 5.10 20.3 NO 43 47944.9 96.9% 0.16 4.9
9/21/2022 1300 315.0 64.4 19278.7 4,918 106,246 5.51 20.4 NO 13 45235.4 98.7% 0.07 5.4
9/22/2022 1500 318.3 1250.3 19321.3 5,734 104,738 5.42 20.0 NO 40 47284.2 96.5% 0.19 5.2
9/23/2022 1600 320.0 1403.5 19646.2 6,149 102,438 5.21 20.4 NO 63 47558.9 94.9% 0.27 4.9
9/24/2022 1500 320.0 1410.9 20043.5 5,765 99,754 4.98 20.4 NO 45 47464.0 96.1% 0.19 4.8
9/25/2022 1600 320.0 1837.7 20532.6 6,149 99,466 4.84 20.4 NO 46 47370.3 96.3% 0.18 4.7
9/26/2022 1800 313.5 1900.0 20954.1 6,777 99,002 4.72 21.4 NO 59 46100.9 95.8% 0.20 4.5
9/27/2022 1867 335.0 1601.7 20583.6 7,510 99,269 4.82 19.5 NO 41 48567.7 97.2% 0.14 4.7
9/28/2022 1800 335.0 1816.3 20692.9 7,242 97,660 4.72 20.3 NO 39.5 50358.1 97.1% 0.13 4.6
9/29/2022 1950 335.0 1944.2 21410.7 7,845 98,264 4.59 20.4 NO 69 50243.8 95.4% 0.21 4.4
9/30/2022 2100 335.0 2000.8 21802.9 8,449 100,848 4.63 20.4 NO 97 50239.1 94.0% 0.28 4.3
10/1/2022 2000 335.0 2000.8 21932.4 8,046 101,494 4.63 20.4 NO 76 50278.9 95.1% 0.23 4.4
10/2/2022 2000 335.0 1648.7 21985.4 8,047 102,627 4.67 20.4 NO 47 50583.4 96.9% 0.14 4.5
10/3/2022 1800 335.0 1532.6 22266.2 7,242 103,491 4.65 20.4 NO 63 50877.9 95.4% 0.21 4.4
10/4/2022 1800 331.9 1943.8 23209.9 7,175 103,856 4.47 20.1 NO 37 50029.0 97.3% 0.12 4.4



10/5/2022 2000 330.0 1998.8 24354.6 7,926 104,973 4.31 20.0 NO 38 49444.4 97.5% 0.11 4.2
10/6/2022 2000 330.0 1767.2 26057.4 7,927 107,982 4.14 20.0 NO 40 49422.9 97.4% 0.11 4.0
10/7/2022 1900 330.0 2092.3 26899.5 7,530 109,778 4.08 20.0 NO 47 49397.9 96.8% 0.13 3.9
10/8/2022 1900 330.0 1813.6 27309.6 7,529 111,159 4.07 20.0 NO 52 49853.3 96.4% 0.15 3.9
10/9/2022 1900 330.0 1716.7 27615.3 7,530 112,924 4.09 20.0 NO 21 52398.9 98.5% 0.06 4.0

10/10/2022 1900 330.0 1783.2 27560.8 7,530 114,305 4.15 19.3 NO 23 51104.3 98.4% 0.07 4.1
10/11/2022 1400 305.1 1809.3 27470.1 5,129 112,657 4.10 21.8 NO 29 46338.6 97.3% 0.11 4.0
10/12/2022 1800 236.3 931.9 26800.3 5,109 110,256 4.11 15.6 NO 17 24724.5 98.9% 0.05 4.1
10/13/2022 1800 75.2 1848.0 26832.0 1,626 104,641 3.90 18.5 NO 14065.5 77.0% 0.90 3.0
10/14/2022 1800 315.5 1721.4 26609.1 6,819 103,615 3.89 15.9 NO 180 39037.4 87.5% 0.49 3.4
10/15/2022 1800 315.6 759.0 25367.4 6,823 101,989 4.02 20.5 NO 67 47974.4 95.1% 0.20 3.8
10/16/2022 1500 320.5 1672.2 25038.8 5,773 99,716 3.98 20.5 NO 67 48492.5 94.2% 0.23 3.8
10/17/2022 1900 322.0 1898.8 25288.9 7,347 99,017 3.92 20.5 NO 150 48812.1 89.7% 0.40 3.5
10/18/2022 1767 322.0 1608.7 25365.0 6,833 98,609 3.89 20.5 NO 94.7 48921.9 93.0% 0.27 3.6
10/19/2022 1633 322.0 1609.7 25030.9 6,315 97,749 3.91 20.5 NO 121.5 49069.4 90.3% 0.38 3.5
10/20/2022 1667 303.5 1738.3 24770.4 6,075 95,898 3.87 23.4 NO 116.7 46678.7 90.8% 0.35 3.5
10/21/2022 940 0.0 1196.2 24199.4 0 87,971 3.64 100.0 NO 76 11151.3 3.64 0.0
10/22/2022 720 327.9 1165.2 23272.3 2,835 83,277 3.58 20.2 NO 43 47121.6 92.3% 0.28 3.3
10/23/2022 600 305.0 1416.8 22875.5 2,198 77,945 3.41 22.9 NO 29553.6 100.0% 0.00 3.4
10/24/2022 1600 48.3 1730.3 22889.1 928 71,343 3.12 98.8 83582.9 3.12
10/25/2022 1700 29.2 1152.2 22258.0 597 64,409 2.89 100.0 102669.9 2.89
10/26/2022 1500 6.7 1308.7 21757.4 120 59,401 2.73 100.0 102671.9 2.73
10/27/2022 1200 35.0 493.2 21318.7 505 54,796 2.57 68.8 24009.5 2.57
10/28/2022 1700 303.8 1578.2 21048.9 6,203 59,373 2.82 16.3 NO 46 38936.2 96.6% 0.10 2.7
10/29/2022 1600 350.0 1601.3 20928.9 6,725 59,278 2.83 20.5 NO 44 55741.3 96.4% 0.10 2.7
10/30/2022 1700 321.1 1176.8 21346.6 6,556 59,011 2.76 20.3 NO 37 47560.6 97.2% 0.08 2.7
10/31/2022 1700 350.3 1413.4 21087.8 7,152 60,389 2.86 20.3 NO 28 58364.9 97.8% 0.06 2.8
11/1/2022 1600 350.1 1384.2 20573.2 6,727 59,768 2.91 20.4 NO 390 57229.2 67.7% 0.94 2.0
11/2/2022 1800 350.0 624.8 19589.4 7,566 60,501 3.09 20.5 NO 140 54157.2 89.8% 0.31 2.8
11/3/2022 1400 340.1 855.1 18834.8 5,718 59,904 3.18 20.5 NO 32 53930.5 97.0% 0.10 3.1
11/4/2022 1800 328.7 1358.6 18455.2 7,105 60,934 3.30 18.7 NO 31 48486.6 97.8% 0.07 3.2
11/5/2022 1700 350.0 1707.6 18966.6 7,145 68,079 3.59 20.5 NO 43 56197.9 96.7% 0.12 3.5
11/6/2022 1900 350.0 1981.5 19782.8 7,986 73,231 3.70 20.5 NO 37 56282.6 97.4% 0.10 3.6
11/7/2022 2100 342.2 1095.0 19461.1 8,630 79,663 4.09 19.5 NO 38 54950.2 97.6% 0.10 4.0
11/8/2022 1600 342.1 1466.9 19197.7 6,574 85,309 4.44 19.1 NO 35 54104.1 97.1% 0.13 4.3
11/9/2022 1700 350.0 1247.9 19293.3 7,146 91,859 4.76 20.8 NO 40 56096.4 96.9% 0.15 4.6

11/10/2022 1700 350.0 421.6 18406.3 7,146 98,884 5.37 20.5 NO 80 55946.2 93.8% 0.33 5.0
11/11/2022 1700 350.0 1261.8 19174.8 7,145 105,525 5.50 20.5 NO 72 56103.7 94.4% 0.31 5.2
11/12/2022 1800 350.0 1214.5 18811.1 7,567 106,888 5.68 20.5 NO 99 55245.5 92.8% 0.41 5.3
11/13/2022 1900 350.0 1895.9 19105.7 7,986 108,149 5.66 20.5 NO 120 54005.0 91.7% 0.47 5.2
11/14/2022 2100 350.0 1720.3 19649 8,827 110,421 5.6 20.4 NO 140 53922.1 91.3% 0.5 5.1
11/15/2022 1700 350.0 1753.5 19989 7,145 110,414 5.5 20.0 NO 130 53431.4 90.0% 0.6 5.0
11/16/2022 2000 286.1 1985.9 20591 6,872 110,559 5.4 28.2 NO 120 41530.3 92.3% 0.4 5.0
11/17/2022 2100 290.6 1847.4 21814 7,328 110,321 5.1 26.0 NO 120 43182.4 92.6% 0.4 4.7
11/18/2022 2000 350.1 1332.7 22291 8,409 113,011 5.1 20.5 NO 110 54442.8 92.8% 0.4 4.7
11/19/2022 1400 350.0 1365.8 22298 5,885 111,791 5.0 20.5 NO 88 54269.3 91.8% 0.4 4.6
11/20/2022 1200 350.0 341.3 20932 5,044 109,689 5.2 20.5 NO 89 53906.7 90.3% 0.5 4.7
11/21/2022 940 350.0 590.1 19541 3,951 105,654 5.4 20.5 NO 66 51866.8 90.9% 0.5 4.9
11/22/2022 1700 347.5 1343.8 19789 7,094 104,118 5.3 19.3 NO 66 50344.1 95.0% 0.3 5.0
11/23/2022 1700 350.0 1815.4 20138 7,146 104,690 5.2 20.5 NO 140 54299.9 89.2% 0.6 4.6
11/24/2022 2200 350.0 1910.6 20801 9,248 106,791 5.1 20.5 NO 190 54610.2 88.7% 0.6 4.6
11/25/2022 2100 350.0 1900.0 22279 8,827 108,472 4.9 19.8 NO 150 53860.0 90.7% 0.5 4.4
11/26/2022 2100 350.0 1815.3 22832 8,827 110,153 4.8 19.3 NO 170 53322.9 89.4% 0.5 4.3
11/27/2022 1900 350.0 1083.4 22701 7,986 110,573 4.9 20.5 NO 160 54036.7 89.0% 0.5 4.3
11/28/2022 1000 350.0 1000.0 21805 4,203 106,790 4.9 20.2 NO 92 51972.1 88.1% 0.6 4.3
11/29/2022 1600 348.6 1190.5 21276 6,698 104,661 4.9 18.2 NO 110 48152.7 91.2% 0.4 4.5



11/30/2022 1800 350.0 1575.2 21097 7,565 105,081 5.0 20.5 NO 140 54604.5 89.8% 0.5 4.5
12/1/2022 1500 350.0 1250.3 20362 6,306 104,515 5.1 20.2 NO 140 54446.7 87.8% 0.6 4.5
12/2/2022 1700 350.0 964.7 19479 7,145 104,333 5.4 20.5 NO 140 54746.5 89.2% 0.6 4.8
12/3/2022 1500 350.0 1572.5 19719 6,305 102,229 5.2 20.0 NO 120 53957.3 89.5% 0.5 4.6
12/4/2022 1900 350.0 1996.1 20349 7,987 104,331 5.1 19.9 NO 180 53258.3 87.6% 0.6 4.5
12/5/2022 2000 350.0 1999.8 22008 8,407 107,694 4.9 19.8 NO 180 52924.8 88.3% 0.6 4.3
12/6/2022 1900 345.7 1389.4 22807 7,889 111,631 4.9 20.0 NO 170 52773.6 88.3% 0.6 4.3
12/7/2022 1800 325.0 1033.5 22497 7,026 111,564 5.0 20.5 NO 99 49777.6 92.8% 0.4 4.6
12/8/2022 1500 325.0 1000.3 21681 5,855 110,272 5.1 20.5 NO 87 49844.2 92.4% 0.4 4.7
12/9/2022 1500 324.8 1000.4 20771 5,852 106,877 5.1 20.5 NO 96 49836.4 91.6% 0.4 4.7

12/10/2022 1500 331.0 1511.0 20382 5,963 104,013 5.1 20.5 NO 89 50787.9 92.2% 0.4 4.7
12/11/2022 1600 325.0 1808.0 20375 6,245 101,431 5.0 20.5 NO 99 49992.5 91.9% 0.4 4.6
12/12/2022 1800 325.0 1662.6 20954 7,026 100,471 4.8 20.5 NO 220 49993.6 84.0% 0.8 4.0
12/13/2022 1700 325.0 1122.3 21077 6,635 102,902 4.9 20.5 NO 120 49535.0 90.8% 0.4 4.4
12/14/2022 1700 325.0 1052.1 20938 6,636 102,840 4.9 20.5 NO 120 49242.8 90.8% 0.5 4.5
12/15/2022 1800 325.0 1036.5 20399 7,025 102,300 5.0 20.5 NO 130 49548.8 90.6% 0.5 4.5
12/16/2022 1400 325.0 1395.5 20545 5,465 101,460 4.9 20.5 NO 120 49567.6 88.8% 0.6 4.4
12/17/2022 1700 325.0 1372.7 20953 6,635 100,949 4.8 20.5 NO 110 50376.5 91.5% 0.4 4.4
12/18/2022 1600 325.0 1553.4 20934 6,245 100,889 4.8 20.5 NO 120 50311.7 90.2% 0.5 4.3
12/19/2022 2100 320.3 1508.6 20446 8,079 100,981 4.9 13.9 NO 110 37830.0 93.5% 0.3 4.6
12/20/2022 1700 325.0 1438.6 19885 6,635 99,210 5.0 20.5 NO 270 50243.0 79.2% 1.0 4.0
12/21/2022 1700 325.0 1414.5 19910 6,636 97,957 4.9 20.4 NO 130 50407.6 90.0% 0.5 4.4
12/22/2022 1900 325.0 1605.7 20482 7,416 98,347 4.8 20.5 NO 130 50439.6 91.0% 0.4 4.4
12/23/2022 1800 231.0 1278.5 20760 4,994 97,486 4.7 29.06 NO 140 44225.1 89.2% 0.5 4.2
12/29/2022 1200 349.4 619.5 20379 5,036 96,670 4.7 15.98 NO 170 42434.2 82.4% 0.8 3.9
12/30/2022 1200 313.4 872.9 19741 4,516 95,223 4.8 20.90 NO 470 41279.9 50.5% 2.4 2.4
12/31/2022 1200 341.0 567.2 18501 4,914 93,892 5.1 18.71 NO 470 45453.2 50.4% 2.5 2.6

1/1/2023 1300 350.0 688.2 17526 5,464 92,330 5.3 20.49 NO 340 49980.0 66.4% 1.8 3.5
1/2/2023 1200 350.0 1022.1 17426 5,045 90,740 5.2 20.50 NO 330 50060.9 64.6% 1.8 3.4
1/3/2023 1700 350.0 877.0 17251 7,146 91,250 5.3 20.49 NO 440 50685.8 66.6% 1.8 3.5
1/4/2023 1400 350.0 1185.2 17400 5,885 90,110 5.2 20.50 NO 380 51200.7 64.9% 1.8 3.4
1/5/2023 1800 350.0 1199.5 17204 7,565 92,211 5.4 20.5 NO 490 51055.0 64.8% 1.9 3.5
1/6/2023 1400 350.0 1121.4 16952 5,885 91,460 5.4 20.5 NO 380 50805.0 65.0% 1.9 3.5
1/7/2023 1400 350.0 1315.2 16714 5,885 91,100 5.5 20.5 NO 380 50241.3 65.1% 1.9 3.5
1/8/2023 1500 350.0 1287.9 16493 6,305 89,327 5.4 20.5 NO 400 51877.6 65.4% 1.9 3.5
1/9/2023 1600 328.1 1652.1 16707 6,304 88,996 5.3 20.2 NO 450 51886.3 63.0% 2.0 3.4

1/10/2023 2000 315.1 1776.5 17068.7 7,569 89,929 5.3 20.0 NO 600 50418.5 60.4% 2.1 3.2
1/11/2023 1900 319.7 1253.2 16716 7,295 89,809 5.4 20.5 NO 590 52439.7 58.8% 2.2 3.2
1/12/2023 1900 320.0 1676.5 17114 7,302 92,117 5.4 20.5 NO 560 52783.1 60.8% 2.1 3.3
1/13/2023 1800 319.5 1831.1 18326 6,907 93,988 5.1 20.6 NO 550 52750.2 59.4% 2.1 3.0
1/14/2023 1800 349.6 1290.3 18743 7,558 97,030 5.2 20.1 NO 610 58320.1 54.8% 2.3 2.8
1/15/2023 1700 350.0 1774.7 19951 7,145 99,261 5.0 20.5 NO 510 58439.9 60.0% 2.0 3.0
1/16/2023 2000 350.0 1927.3 21190 8,406 102,204 4.8 20.5 NO 600 58113.6 60.0% 1.9 2.9
1/17/2023 2000 350.0 1788.3 21956 8,408 105,567 4.8 20.5 NO 570 58165.5 62.0% 1.8 3.0
1/18/2023 1400 350.0 1636.2 22715 5,884 104,305 4.6 20.5 NO 520 58258.7 50.5% 2.3 2.3
1/19/2023 1700 350.0 1456.7 22987 7,146 105,566 4.6 20.5 NO 570 59062.4 55.2% 2.1 2.5
1/20/2023 1700 350.1 1010.2 22797 7,147 105,147 4.6 19.7 NO 560 58449.5 56.1% 2.0 2.6
1/21/2023 1200 350.0 799.7 22476 5,044 104,306 4.6 19.9 NO 390 59417.0 56.5% 2.0 2.6
1/22/2023 1600 350.0 846.5 22007 6,725 105,146 4.8 20.5 NO 490 61489.6 58.6% 2.0 2.8
1/23/2023 96 350.0 131.9 20851 403 99,244 4.8 20.5 NO 29 56704.8 60.0% 1.9 2.9
1/26/2023 130 349.9 871.5 20071 546 93,486 4.7 20.5 NO 36 57741.8 63.2% 1.7 2.9
1/27/2023 965 354.9 1303.1 19597 4,113 90,030 4.6 20.3 NO 305 59639.1 57.8% 1.9 2.7
1/28/2023 1500 328.3 976.8 19321 5,914 88,648 4.6 19.7 NO 470 53108.1 58.5% 1.9 2.7
1/29/2023 1400 747.2 18391 0 81,346 4.4 13.7 NO 26537.0
1/30/2023 1100 921.5 17482 0 74,439 4.3 98.8 NO 67557.6
1/31/2023 1300 1521.2 17713 0 66,881 3.8 100.0 NO 102656.8



2/1/2023 1600 1539.4 17478 0 59,736 3.4 83.1 NO 46258.6
2/2/2023 1500 1408.9 16959 0 51,329 3.0 27.1 NO 18442.5
2/3/2023 1400 350.1 1577.0 16748 5,887 48,809 2.9 19.5 NO 23 55715.7 97.8% 0.1 2.9
2/4/2023 1600 350.0 1612.2 16724 6,725 49,650 3.0 19.5 NO 27 55802.6 97.8% 0.1 2.9
2/5/2023 1600 350.0 1652.8 16920 6,725 49,229 2.9 19.5 NO 28 55324.8 97.7% 0.1 2.8
2/6/2023 1800 309.3 1415.8 17326 6,686 48,769 2.8 19.5 NO 36 48587.1 97.4% 0.1 2.7
2/7/2023 1800 332.3 900.4 17426 7,184 50,909 2.9 19.8 NO 52 53585.5 96.2% 0.1 2.8
2/8/2023 880 350.0 999.2 17579 3,699 47,883 2.7 20.0 NO 15 56476.7 97.7% 0.1 2.7
2/9/2023 900 338.4 613.4 18061 3,657 51,137 2.8 19.5 NO 15 53873.5 97.8% 0.1 2.8

2/10/2023 930 350.0 1214.0 18403 3,910 54,500 3.0 20.0 NO 15 56799.2 97.9% 0.1 2.9
2/11/2023 1500 350.0 1776.2 18876 6,305 56,692 3.0 20.0 NO 26 56641.8 97.7% 0.1 2.9
2/12/2023 1700 350.0 1599.1 19498 7,146 57,923 3.0 20.0 NO 35 57081.5 97.3% 0.1 2.9
2/13/2023 1667 350.0 1618.3 20370 7,005 64,928 3.2 20.0 NO 32.67 57071.3 97.4% 0.1 3.1
2/14/2023 1650 350.0 1735.9 21184 6,936 71,864 3.4 19.8 NO 33.5 56289.4 97.3% 0.1 3.3
2/15/2023 1800 350.0 1499.9 21163 7,566 79,430 3.8 20.0 NO 36 56703.2 97.4% 0.1 3.7
2/16/2023 1800 350.0 1644.9 21268 7,567 86,997 4.1 19.0 NO 28 54266.4 98.0% 0.1 4.0
2/17/2023 2000 343.9 865.8 20725 8,260 95,257 4.6 16.5 NO 43 49527.4 97.2% 0.1 4.5
2/18/2023 1200 350.0 1778.4 20926 5,044 94,414 4.5 20.0 NO 39 57074.3 95.7% 0.2 4.3
2/19/2023 2000 350.0 1651.4 20966 8,407 96,095 4.6 20.0 NO 44 57410.6 97.1% 0.1 4.4
2/20/2023 1900 346.3 835.9 20149 7,903 97,273 4.8 20.1 NO 35 58357.2 97.5% 0.1 4.7
2/21/2023 1800 350.0 1234.1 19967 7,566 98,153 4.9 20.0 NO 21 57221.1 98.5% 0.1 4.8
2/22/2023 1800 350.0 1807.9 20874 7,566 98,535 4.7 20.0 NO 28 56703.4 97.9% 0.1 4.6
2/23/2023 1700 350.0 862.8 20738 7,146 101,982 4.9 19.9 NO 31 57150.3 97.6% 0.1 4.8
2/24/2023 1400 350.0 1845.4 21970 5,885 104,209 4.7 20.0 NO 28 56947.1 97.3% 0.1 4.6
2/25/2023 1900 350.0 1545.5 22302 7,986 108,286 4.9 20.0 NO 43 56720.7 97.0% 0.1 4.7
2/26/2023 1800 350.0 1900.2 22426 7,566 109,547 4.9 20.0 NO 40 56600.5 97.1% 0.1 4.7
2/27/2023 1800 350.0 1260.6 22087 7,567 109,968 5.0 20.0 NO 38 57078.5 97.2% 0.1 4.8
2/28/2023 1300 350.0 1277.0 21746 5,464 108,427 5.0 20.0 NO 22 56291.5 97.8% 0.1 4.9



NEW-INDY CATAWBA MILL STRIPPER PROJECT

Operating Time Operating Time
% hrs % hrs

New Stripper Online 90% 7,884.0 RF3 Available for LVHC 75% 6,570.0
Backup Stripper Online 8% 700.8 LVHC to CB1/CB2 25% 2,190.0
No Stripper Online 2% 175.2

Baseline
Existing Stripper Steam Demand 21.1 MMBtu/hr was previously 23.9 MMBtu/hr
(Attachment A to May 22 Response to DHEC Comments on App 1)

LVHC Control 
Operating ScenarioStripper Operating Scenario



Summary of PSD Applicability
(tons/year)

Pollutant(A) PM PM10 PM2.5 NOX SO2 CO H2SO4 TRS VOC Pb H2S CO2

Baseline Actual Emissions 1.11 1.02 0.959 124 737 25.2 1.23 12.8 233 1.10E-04 3.61 12,275
Projected Actual Emissions 13.4 10.4 8.45 148 629 64.2 2.43 15.6 243 2.08E-03 5.69 48,629

Net Emissions Changes (PAE - BAE) 12.3 9.41 7.49 24.2 -108.18 39.0 1.20 2.75 10.2 1.97E-03 2.09 36,354

PSD Significant Emissions Rates 25 15 10 40 40 100 7 10 40 0.6 10 75,000
PSD Significant? No No No No No No No No No No No No

A - HF is not emitted from new, modified, or affected emissions units. 



SO2 EMISSIONS REFERENCES

SO2 Sulfur
Production Rate Emissions Factor CaptureC SO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 1.06 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

NA 60.4 241.8

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 1.97 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

NA 112.0 490.6

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.1

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 4.6
SO2 BASELINE ACTUAL EMISSIONS (BAE) 737.0

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL Methanol to RF2/3G 100.0% 7,489.8 2,700 ADTP/day 0.56 Vendor / Preliminary Design Information 99% 0.6 2.4

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to RF3G 75.0% 5,617.4 2,700 ADTP/day 0.84 Vendor / Preliminary Design Information 99% 0.9 2.7

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.84 Vendor / Preliminary Design Information 50% 47.2 44.2

New Stripper Online 90.0% 7,884.0 SRL Offline 5% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 31.0

Backup Stripper Online 8.0% 700.8 NA 100% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 55.1

No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 NA NA NA NA NA NA NA

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 5.25
October 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control 

emissions based on LVHC scrubber efficiency (50%) and estimated bark ash sulfur capture 
(20%) from 2012 stack test.

99% 5.9 19.4

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.25
October 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control 

emissions based on LVHC scrubber efficiency (50%) and estimated bark ash sulfur capture 
(20%) from 2012 stack test.

50% 295.2 323.3

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.00 0.0
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.06 0.2
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 202.9 147.2
Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD,F 81.6% 571.9 NA 100.0% 571.9 25.3 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.004

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD,F 18.4% 128.9 NA 100.0% 128.9 24.1 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 53.1 3.4

SO2 PROJECTED ACTUAL EMISSIONS (PAE) 628.84

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) -108.18

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating Configuration 
Time

Controls 
Operating Time



H2SO4 EMISSIONS REFERENCES

H2SO4 Sulfur
Production Rate Emissions Factor Capture H2SO4 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/ADTP Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.3 1.2

H2SO4 BASELINE ACTUAL EMISSIONS (BAE) 1.2
PROJECTED ACTUAL EMISSIONS

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.55 1.82

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.55 0.61

H2SO4 PROJECTED ACTUAL EMISSIONS (PAE) 2.43

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) 1.20

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



NOX EMISSIONS REFERENCES

NOX Ammonia
Production Rate Emissions Factor IncreaseC NOX Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100% 8,004.0 1,365 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 23.6 94.5

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100% 7,835.7 26.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.3 28.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100% 168.3 24.8 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.8 0.7
NOX BASELINE ACTUAL EMISSIONS 123.7

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,852 TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 1.0% 1.8 6.7

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 316.9 TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 1.0% 0.2 0.6

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 270.0 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.7 4.4

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.2

Backup Stripper Online 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100% 700.8 2,700 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 16.4

No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100% 175.2 NA NA NA NA NA NA NA

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 0.3 0.1
New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 27.1 87.2
New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 28.9 20.9

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD,F 81.6% 571.9 NA 100% 571.9 25.3 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.1 2.0

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD,F 18.4% 128.9 NA 100% 128.9 24.1 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.5 0.5

NOX PROJECTED ACTUAL EMISSIONS 147.9

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 24.2

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >1% (methanol input limited to 1% of black liquor input by BLRBAC).

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



CO EMISSIONS REFERENCES

CO CO
Production Rate Emissions Factor Control CO Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.1 16.6

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.2 8.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.1
CO BASELINE ACTUAL EMISSIONS 25.2

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3 100.0% 7,489.8 NA NA NA NA NA NA NA

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3 75% 5,617.4 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 23.0

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2 25% 1,872.5 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 7.7

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.6

Backup Stripper Online 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 2.9

No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 NA NA NA NA NA NA NA
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 0.1 0.0

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 8.1 26.2

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 3.1 2.2

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD 81.6% 571.9 NA 100.0% 571.9 25.3 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.1 0.6

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD 18.4% 128.9 NA 100.0% 128.9 24.1 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.1

CO PROJECTED ACTUAL EMISSIONS 64.2

NET EMISSIONS CHANGE (PAE - BAE)
PAE - BAE 39.0

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



VOC EMISSIONS REFERENCES

VOC
Production Rate Emissions Factor RemovalC VOC Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.35 Average daily methanol stripped based on daily Subpart S compliance through 
2/28/2023.

98.0% 4.95 19.81

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 NA 100.0% 8,760.0 1,365 ADTP/day 8.51E-01 WATER9 Inputs and Outputs Provided. NA 48.39 211.96
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.18 0.77

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.1 0.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0
VOC BASELINE ACTUAL EMISSIONS 233.11

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,700 ADTP/day 14.40 Vendor / Preliminary Design Information 99.9% 1.62 6.07

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 2,700 ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 10.11

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 2,700 ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 3.37

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 16.00 Vendor / Preliminary Design Information 98% 36.00 7.10

Backup Stripper OnlineH 8% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100% 700.8 2,700 ADTP/day 7.20 Vendor / Preliminary Design Information 98% 16.20 5.68

ASB - New Stripper Online 90% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100% 7,884.0 2,700 ADTP/day 0.29 WATER9 Inputs and Outputs Provided. NA 32.85 129.50

ASB - Backup Stripper Online 8% 700.8 TRS Stripped From Foul Condensate 100.0% 700.8 NA 100% 700.8 2,700 ADTP/day 1.43 WATER9 Inputs and Outputs Provided. NA 160.92 56.39

ASB - No Stripper Online 2% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 NA 100% 175.2 2,700 ADTP/day 2.20 WATER9 Inputs and Outputs Provided. NA 247.14 21.65

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75% 6,570.0 2,700 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 1.15

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25% 2,190.0 2,700 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 0.38
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.0 0.0

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.5 1.7

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.2 0.1

Backup Stripper Steam - Natural Gas 8% 700.8 Natural GasD 81.6% 571.9 NA 100% 571.9 25.3 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.1 0.0

Backup Stripper Steam - No. 6 Oil 8% 700.8 No. 6 OilD 18.4% 128.9 NA 100% 128.9 24.1 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0

VOC PROJECTED ACTUAL EMISSIONS 243.27

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 10.16

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - VOC destruction >98% in vapor phase, 99.9% in liquid phase.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - Backup Stripper in TRS Mode removes 45% of the methanol from the foul condensate. The stripped condensate is discharged to the hardpipe for additional methanol treatment in the ASB.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



TRS EMISSIONS REFERENCES

TRS Sulfur
Production Rate Emissions Factor CaptureC TRS Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 2.88E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.16 0.65

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 NA 100.0% 8,760.0 NA 100.0% 8,760.0 1,365 ADTP/day 4.08E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.32 10.16

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 8.01E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.46 2.00

TRS BASELINE ACTUAL EMISSIONS 12.81
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.33 Vendor / Preliminary Design Information 99.9% 0.04 0.14

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.49 Vendor / Preliminary Design Information 99.9% 0.05 0.15

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.49 Vendor / Preliminary Design Information 99% 0.55 0.51

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.18

Backup Stripper Online 8.0% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.32

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 2.42E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.72 10.74

ASB - Backup Stripper Online 8.0% 700.8 TRS Stripped From Foul Condensate 100.0% 700.8 NA 100.0% 700.8 2,700 ADTP/day 2.72E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 3.06 1.07

ASB - No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 2,700 ADTP/day 7.28E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 8.19 0.72

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.75E+00
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.20 0.65

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 8.76E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.99 1.08

TRS PROJECTED ACTUAL EMISSIONS 15.56

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 2.75

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



H2S EMISSIONS REFERENCES

H2S Sulfur
Production Rate Emissions Factor CaptureC H2S Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.13E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.02 0.09

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 Hydrogen Peroxide Addition 100.0% 8,760.0 1,365 ADTP/day 1.36E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 0.77 3.39

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 5.03E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.03 0.13

H2S BASELINE ACTUAL EMISSIONS 3.61
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.24 Vendor / Preliminary Design Information 99.9% 0.03 0.10

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.37 Vendor / Preliminary Design Information 99.9% 0.04 0.12

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.37 Vendor / Preliminary Design Information 99% 0.41 0.39

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.14

Backup Stripper Online 8.0% 700.8 NA 100.0% 700.8 SOG to CB1/CB2 100.0% 700.8 2,700 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.24

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 9.27E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.04 4.11

ASB - Backup Stripper Online 8.0% 700.8 H2S Stripped From Foul Condensate 100.0% 700.8 NA 100.0% 700.8 2,700 ADTP/day 9.81E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.10 0.39

ASB - No Stripper Online 2.0% 175.2 Foul Condensate to Hard Pipe 100.0% 175.2 Hydrogen Peroxide Addition 100.0% 175.2 2,700 ADTP/day 9.54E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.07 0.09

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.17E-01
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.01 0.04

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.07 0.07

H2S PROJECTED ACTUAL EMISSIONS 5.69

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 2.09

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.
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PM EMISSIONS REFERENCES

PM PM
Production Rate Emissions Factor Control PM Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 4.0 0.3

PM BASELINE ACTUAL EMISSIONS 1.1
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 14.8 10.8

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 3.9 0.3

PM PROJECTED ACTUAL EMISSIONS 13.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 12.3

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.
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PM10 EMISSIONS REFERENCES

PM10 PM10
Production Rate Emissions Factor Control PM10 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.9 0.2

PM10 BASELINE ACTUAL EMISSIONS 1.0
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 10.8 7.8

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.17E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.8 0.2

PM10 PROJECTED ACTUAL EMISSIONS 10.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 9.4

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.
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PM2.5 EMISSIONS REFERENCES

PM2.5 PM2.5
Production Rate Emissions Factor Control PM2.5 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.2 0.2

PM2.5 BASELINE ACTUAL EMISSIONS 1.0
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 8.1 5.9

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.1

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 8.80E-02
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.1 0.1

PM2.5 PROJECTED ACTUAL EMISSIONS 8.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 7.5

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.
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LEAD EMISSIONS REFERENCES

Lead Lead
Production Rate Emissions Factor Control Lead Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.30E-05 5.10E-05

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.95E-04 5.85E-05

LEAD BASELINE ACTUAL EMISSIONS 1.10E-04
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 5.00E-07 2.46E-07
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 4.84E-05 1.56E-04

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 2.58E-03 1.87E-03

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.27E-05 3.62E-06

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.75E-04 4.35E-05

LEAD PROJECTED ACTUAL EMISSIONS 2.08E-03

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.97E-03

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time



CO2 EMISSIONS REFERENCES

CO2 CO2
Production Rate Emissions Factor Control CO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 3,044.8 11,929

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 4,109.9 346
CO2 BASELINE ACTUAL EMISSIONS 12,275

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 116.9 58
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 11,313.5 36,392
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 15,270.9 11,076

Backup Stripper Steam - Natural Gas 8.0% 700.8 Natural GasD 81.6% 571.9 100.0% 571.9 25.3 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 2,958.3 846

Backup Stripper Steam - No. 6 Oil 8.0% 700.8 No. 6 OilD 18.4% 128.9 100.0% 128.9 24.1 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 3,993.0 257

CO2 PROJECTED ACTUAL EMISSIONS 48,629

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 36,354

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time



SUMMARY OF ASB EMISSIONS FACTORS

ASB Emissions Factors (lb/ODTP)

H2S DMDS DMS MMC Methanol VOCA TRSB

Baseline Actual Emissions 0.0151 0.0114 0.0185 3.28E-04 0.89 0.95 0.0453
New Stripper Scenario 0.0103 0.0028 0.0136 1.88E-04 0.30 0.32 0.0269
Backup Stripper Scenario 0.0109 0.0033 0.0147 1.30E-03 1.53 1.59 0.0302
No Stripper Scenario 0.0106 0.0504 0.0192 7.42E-04 2.31 2.44 0.0809

A -  Includes VOC TRS compounds, methanol, acetaldehyde, methyl ethyl ketone, and propionaldehyde. 
B - TRS as compounds

Scenario



Date Sample Time
Hydrogen 

Sulfide
Methyl 

Mercaptan
Dimethyl 

Sulfide
Dimethyl 
Disulfide Total TRS

6/24/2021 15:10 130 14 16 13 173
6/24/2021 15:10 140 14 16 17 187
6/24/2021 17:00 140 17 18 14 189
6/24/2021 18:45 150 19 18 16 203
6/25/2021 10:35 130 12 12 11 165
6/25/2021 12:05 120 10 12 9.6 151.6
6/25/2021 13:45 190 22 22 23 257

Average of all data 142.9 15.4 16.3 14.8 189.4
Max of 6/24 or 6/25 146.7 16.0 17.0 15.0 194.7

 MW
H2S Hydrogen Sulfide 34.08 g/mol
Ch4S Methyl Mercaptan 48.11 g/mol
C2H6S Dimethyl Sulfide 62.13 g/mol
C2H6S2 Dimethyl Disulfide 94.20 g/mol
S Sulfur 32.07 g/mol

Convert compound to equivalent S (ppm)
Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide

138.0 10.7 8.8 10.2
82.3% 6.4% 5.2% 6.1%

 
S (ppm) 168 Maximum feed to stripper (AHL)
Lb S/gallon FC 1.40E-03
Lb S/hr @850 gpm 71.3
Lb S/ADTP (@2200 ODTP)a 0.7001

Assumption
1.  Assume no losses in feed tank
2.  Assume 98% efficiency of S across stripper therefore 0.69 # S/ADTP in SOG

Concentration (ppm)

a Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/0.9 ODTP = 2444.4 ADTP) Emissions 
factor is representative of the lower end of the range of pulp production at the maximum steam stripper design of 
850 gpm.  Calculations are scaled to 2700 ADTP to represent worst case emissions.

Stripper Inlet Foul Condensate - Table 2-17  (Weston report dated October 2, 2021, Work Order No. 
15730.001.008)



CONFIDENTIAL TAB M - New-Indy Catawba Monthly Production

Month Kraft Mill Combination Combination Combination Combination
Boiler No. 1 Boiler No. 2 Total Boiler No. 1 Boiler No. 2 Total Total
Natural Gas Natural Gas Natural Gas No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil

ADTP mmBtu mmBtu mmBtu gallons gallons gallons mmBtu
Mar-21 42,474 61,175 99,507 160,683 0 2,057 2,057 309 1,370
Apr-21 43,075 41,363 75,012 116,376 0 0 0 0 1,436
May-21 46,962 38,834 63,467 102,301 0 0 0 0 1,515
Jun-21 42,867 1,909 59,909 61,818 0 1,199 1,199 180 1,429
Jul-21 49,371 67,565 55,824 123,389 3 97 100 15 1,593
Aug-21 44,614 33,863 32,461 66,325 0 0 0 0 1,439
Sep-21 40,177 40,779 41,811 82,590 86 0 86 13 1,339
Oct-21 47,234 69,732 75,498 145,230 0 0 0 0 1,524
Nov-21 39,185 60,664 80,397 141,061 0 0 0 0 1,306
Dec-21 38,734 62,931 60,176 123,107 0 0 0 0 1,249
Jan-22 43,690 84,088 82,251 166,339 69,200 66,720 135,920 20,388 1,409
Feb-22 37,736 57,764 75,924 133,688 27,042 370 27,412 4,112 1,348
Mar-22 43,944 62,423 82,083 144,506 335 0 335 50 1,418
Apr-22 40,046 44,634 62,835 107,469 0 0 0 0 1,335
May-22 38,896 39,982 73,918 113,900 0 0 0 0 1,255
Jun-22 23,184 43,071 89,239 132,310 2,238 0 2,238 336 773
Jul-22 39,890 64,532 86,134 150,666 0 0 0 0 1,287
Aug-22 53,396 48,067 73,591 121,658 0 0 0 0 1,722
Sep-22 45,044 60,782 65,899 126,681 24 0 24 4 1,501
Oct-22 47,517 70,539 89,760 160,299 0 0 0 0 1,533
Nov-22 40,133 82,534 114,164 196,698 0 0 0 0 1,338
Dec-22 33,859 101,466 95,023 196,490 170,076 0 170,076 25,511 1,092
Jan-23 35,464 95,982 92,733 188,715 102,558 0 102,558 15,384 1,144 996,766
Feb-23 39,276 78,431 96,813 175,244 21,626 53 21,679 3,252 1,403 498,383
Total 996,766 3,237,544 69,553

Annual Average 498,383
97.9% 2.1%



New Indy Catawba ASB BAE Methanol Emissions Factor REVISED June 7 Response

ADTP ODTP lb/ODTP
Mar-21 42,474 38,226 1.50
Apr-21 43,075 38,767 1.50
May-21 46,962 42,266 1.50
Jun-21 42,867 38,581 1.50
Jul-21 49,371 44,434 1.50

Aug-21 44,614 40,152 1.50
Sep-21 40,177 36,159 1.50
Oct-21 47,234 42,510 1.50
Nov-21 39,185 35,266 1.50
Dec-21 38,734 34,860 1.50
Jan-22 43,690 39,321 1.50
Feb-22 37,736 33,962 0.33
Mar-22 43,944 39,549 0.33
Apr-22 40,046 36,041 0.33
May-22 38,896 35,006 0.33
Jun-22 23,184 20,866 0.33
Jul-22 39,890 35,901 0.33

Aug-22 53,396 48,057 0.33
Sep-22 45,044 40,539 0.33
Oct-22 47,517 42,765 0.33
Nov-22 40,133 36,120 0.33
Dec-22 33,859 30,474 0.33
Jan-23 35,464 31,918 0.33
Feb-23 39,276 35,348 0.33

0.89 lb/ODTPBaseline Methanol Emissions Factor (Pulp Weighted Average)

Average of 2021 Subpart 
S Performance Tests. 

Representative of ASB 
operation from March 

2021 to February 2022. 

Average of 2022 Subpart 
S Performance Tests. 

Representative of ASB 
operation from February 
2022 to February 2023.

Methanol Emissions 
Factor

Pulp ProductionPulp Production
Month

Emissions Factor 
Reference



Additional information added to spreadsheet on 6/16/2023.

Date of Subpart S 
Performance Testing

Acetadehyde, 
ppm

MEK, ppm Prop., ppm
New Stripper

Backup 
Stripper No Stripper

7/9/2021 24.3 7.7 1.1 Methanol 0.89 0.30 1.53 2.31
7/10/2021 25.3 5.7 4.0 Acetadehyde 0.018 0.006 0.031 0.046
7/11/2021 25.0 6.5 7.0 MEK 0.005 0.002 0.008 0.012

10/26/2021 25.0 12.3 0.8 Propionaldehyde 0.001 0.000 0.002 0.002
10/27/2021 27.5 13.3 1.0
10/28/2021 10.6 6.6 1.2 DMDS 0.0114 0.0028 0.0033 0.0504
10/29/2021 15.0 8.6 0.9 DMS 0.0185 0.0136 0.0147 0.0192

2/14/2022 16.7 7.5 0.7 MMC 3.28E-04 1.88E-04 1.30E-03 7.42E-04
2/15/2022 17.0 9.5 0.6
2/16/2022 15.7 8.6 1.0 VOC: 0.95 0.32 1.59 2.44

5/4/2022 20.7 7.1 1.0
5/5/2022 16.3 7.3 1.0
5/6/2022 15.0 6.8 1.0
8/9/2022 15.3 5.9 0.7

8/10/2022 25.0 7.2 1.1
8/11/2022 20.3 6.0 1.0
9/27/2022 14.3 5.3 0.7
9/28/2022 15.0 5.2 0.7
9/29/2022 18.0 5.6 0.9

10/18/2022 25.0 5.6 1.0
10/19/2022 23.7 5.5 1.1
10/20/2022 23.0 6.6 0.9

AVG ppm: 19.72 7.28 1.34
Lbs into ASB 55.48 20.49 3.78

Fair estimated from WATER9 
properties 0.55 0.38 0.43

Lbs emitted 30.73 7.73 1.61
Average Pulp Production 
during Subpart S testing

lb/ODTP 0.018 0.005 0.001

BAE Other VOC Emissions Factors

1716

PAE Other VOC Emissions Factors

BAE 
lb/ODTP

PAE
lb/ODTP



October 2021 SO2 Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
NCG+SOG NCG SOG NCG+SOG NCG SOG

ODTP/hr 77.3 79.0 91.1 92.9
ADTP/hr 85.9 87.8 101.2 103.2
lb SO2/hr 342.8 230.7 380.9 309.9

lb SO2/ADTP 3.99 2.63 1.36 3.76 3.00 0.76

Controlled Emissions Sulfur Capture Uncontrolled Emissions
Average Maximum Bark AshC LVHC Scrubber Average Maximum

lb SO2/ADTP lb SO2/ADTP % % lb SO2/ADTP lb SO2/ADTP
SOG 1.06 1.36 20% NA 1.33 1.70
NCG 2.82 3.00

LVHCA,B 1.97 2.10 20% 50% 4.92 5.25
HVLCA,B 0.85 0.90 20% NA 1.06 1.13

A - NCG gases include LVHC gases and HVLC gases. 

C - Estimated sulfur capture based on 2012 stack test (NCASI data suggests ~32% capture).

B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb 
SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).







June 2021 TRS_H2S Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
TRS as TRS NCG+SOG NCG SOG NCG+SOG NCG SOG H2S NCG+SOG NCG SOG NCG+SOG NCG SOG
ODTP/hr 55.9 76.0 88.3 85.2 ODTP/hr 55.9 76.0 88.3 85.2
ADTP/hr 62.1 84.4 98.1 94.7 ADTP/hr 62.1 84.4 98.1 94.7

lb TRS (as H2S)/hr 0.75 0.68 0.85 0.92 lb H2S/hr 0.07 0.05 0.07 0.04
lb TRS (as TRS)/hr 1.07 0.97 1.22 1.32

lb TRS (as TRS)/ADTP 1.73E-02 1.15E-02 5.75E-03 1.24E-02 1.39E-02 -1.51E-03 lb H2S/ADTP 1.13E-03 5.92E-04 5.35E-04 7.13E-04 4.23E-04 2.91E-04

Controlled Emissions Sulfur Conversion Uncontrolled Emissions Controlled Emissions Sulfur Conversion Uncontrolled Emissions
Average Maximum Combustion LVHC Scrubber Average Maximum Average Maximum Combustion LVHC Scrubber Average Maximum

TRS as TRS lb TRS/ADTP lb TRS/ADTP % % lb TRS/ADTP lb TRS/ADTP H2S lb H2S/ADTP lb H2S/ADTP % % lb H2S/ADTP lb H2S/ADTP
SOGD 2.88E-03 5.75E-03 99% NA 0.29 0.58 SOG 4.13E-04 5.35E-04 99% NA 4.13E-02 5.35E-02
NCG 1.27E-02 1.39E-02 NCG 5.07E-04 5.92E-04

LVHCA,B 8.01E-03 8.76E-03 99% 50% 1.60 1.75 LVHCA,C 5.03E-04 5.87E-04 99% 50% 1.01E-01 1.17E-01
HVLCA,B 4.69E-03 5.13E-03 99% NA 0.47 0.51 HVLCA,C 4.45E-06 5.19E-06 99% NA 4.45E-04 5.19E-04

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
D - Combination Boiler No. 2 SOG averaged as zero (0).

CB1 CB1 CB2 CB2
TRS as S MW NCG+SOG NCG NCG+SOG NCG
sulfur S 32.065 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 AVG PLC Cross Check back to TRS as H2S
hydrogen sulfide H2S 34.081 0.08 0.07 0.1 0.07 0.07 0.07 0.08 0.08 0.08 0.05 0.05 0.05 0.07 8.0% 0.085742 0.085742
methyl mercaptan CH4S 48.107 0.55 0.53 0.49 0.52 0.52 0.53 0.77 0.63 0.64 0.94 0.91 0.69 0.64 72.6% 0.778738 0.55169
dimethyl sulfide C2H6S 62.134 0.16 0.16 0.16 0.16 0.16 0.17 0.08 0.08 0.08 0.08 0.07 0.07 0.12 13.5% 0.144248 0.079121
dimethyl disulfide C2H6S2 94.199 0.07 0.07 0.07 0.07 0.07 0.07 0.04 0.04 0.04 0.03 0.03 0.03 0.05 5.9% 0.06355 0.045984

0.89 Total TRS 1.072278 0.762538
84.8%

10^6 ACFM Flowrate Basis to lb/min
H2S 0.007081766 0.006196545 0.008852208 0.006196545 0.006196545 0.006196545 0.007081766 0.007081766 0.007081766 0.004426104 0.004426104 0.004426104

CH4S 0.068724286 0.066225221 0.061227091 0.064975688 0.064975688 0.066225221 0.096214 0.078720545 0.079970078 0.117456052 0.113707455 0.08621774
C2H6S 0.025821922 0.025821922 0.025821922 0.025821922 0.025821922 0.027435792 0.012910961 0.012910961 0.012910961 0.012910961 0.011297091 0.011297091
C2H6S2 0.017127091 0.017127091 0.017127091 0.017127091 0.017127091 0.017127091 0.009786909 0.009786909 0.009786909 0.007340182 0.007340182 0.007340182

TRS as H2S 0.082325532 0.07966987 0.078784649 0.078784649 0.078784649 0.080555091 0.089407299 0.077014208 0.077899429 0.100029948 0.096489065 0.077014208
TRS as TRS 0.118755065 0.115370779 0.113028312 0.114121247 0.114121247 0.116984649 0.125993636 0.108500182 0.109749714 0.142133299 0.136770831 0.109281117

Ratio TRS as H2S/TRS as TRS0.693238074 0.690555015 0.697034647 0.690359171 0.690359171 0.688595396 0.709617575 0.709807177 0.70979163 0.703775603 0.705479846 0.704734816 0.69944568
1.43







 

 

SCDHEC BAQ comments/ques ons for New-Indy (2440-0005) 
on the new Stripper construc on applica on, sent Jun 12, 2023, responses due June 16, 2023 

1. Please provide the data, calcula ons, and any assump ons used to develop the emission factor 
for the baseline VOC for “Backup Stripper SOG”. 
The VOC emissions factor of 4.35 lb/ADTP for the “Backup Stripper SOG” is based on the average 
daily methanol (MeOH) stripped from daily Subpart S compliance through 2/28/2023, 4.35 
lb/ODTP, and this value was conserva vely assumed to be 4.35 lb VOC/ADTP to account for small 
amounts of the other VOC’s in the foul condensate [4.35 lb MeOH/ODTP x (0.9 ODTP/ADTP) x (1.0 
lb VOC/ 0.9 lb MeOH)].  A achment A provides the data, calcula ons, and assump ons for 
development of the 4.35 lb methanol/ODTP factor and we have also included the accompanying 
emissions spreadsheet.  
 

2. On the third set of comments, sent May 8, 2023, informa on on MEK, acetaldehyde, and 
propionaldehyde was submi ed as part of item 15.  Can you provide the spreadsheet for the 
calcula ons?  Can you explain the calcula ons at the end and any assump ons?  It appears that 
the “lbs into ASB” should be mul plied by the “Fair es mate...” factor to get the “lbs emi ed”.  
Maybe there is some rounding but I don’t arrive at the same “lbs emi ed” values.  I get:  MEK 
7.786, Acetaldehyde 30.514, and Propionaldehyde 1.625.   
A revised PSD spreadsheet is included with this submi al that provides the data, calcula ons, and 
assump ons for development of the baseline emissions factors for MEK, acetaldehyde, and 
propionaldehyde. See the new ACE,MEK,PROP tab.  
 

3. What is the basis for MEK, acetaldehyde, and propionaldehyde used in the projected actual 
emissions for each scenario – New stripper, backup stripper, no stripper?  Please provide the 
calcula ons, assump ons, etc. so these rates can be verified. 
A revised PSD spreadsheet is included with this submi al that provides the data, calcula ons, and 
assump ons for development of the projected emissions factors for MEK, acetaldehyde, and 
propionaldehyde. See the new ACE,MEK,PROP tab. 
 

4. In the Foul Cond Sulfur tab, there is a calcula on that is missing a value, cell G29.  It says “<Ref>”, 
so a link to a factor is missing.  What is this number?  What does it represent? 
The calcula on in cell G29 was extraneous informa on that was not meant to be carried through 
to the final submi al.  This cell is not linked to any emissions calcula ons or underlying data used 
in the emissions calcula ons and we will remove it from the spreadsheet. 
 

5. Please provide the data, calcula ons, and assump ons used to derive the VOC emission factors for 
the new stripper. 
The VOC emissions factor used to es mate the new stripper emissions is based on industry values 
supplied by the vendor designing the new stripper.   The vendor supplied emissions of MeOH are 
16 lb MeOH/ODTP [16 lb MeOH/ODTP × (0.9 ODTP/ADTP) = 14.4 lb MeOH/ADTP]. This was 
conserva vely assumed to be 16 lb VOC/ADTP to account for small amounts of the other VOC’s in 
the foul condensate.  
 
The methanol condenser was conserva vely es mated to condense 90% of the methanol from the 
stripper-off-gases for burning the liquid methanol (aka stripper rec fied liquid or SRL) in the 



 

 

 

recovery furnaces [16.0 lb VOC/ADTP × (90 ÷ 100) = 14.4 lb VOC/ADTP]. The remaining methanol 
(10% or 16.0 lb VOC/ADTP × (10 ÷ 100) = 1.60 lb VOC/ADTP]) is incinerated in the No. 3 recovery 
furnace when the condenser is opera ng, or in the combina on boilers when the condenser is 
down.  

6. Why do the design parameters/emission factors for the backup stripper match those for when the 
new stripper is opera ng with the SRL offline?  If the backup stripper is opera ng to remove TRS 
and the new stripper is opera ng to remove MeOH, how can the design values/emission factors 
be the same?  This is for SO2, TRS, H2S, and VOC. 
The new stripper and the backup stripper will both remove the same amounts of TRS and H2S 
from the foul condensate, genera ng the same amounts of SO2 when controlled. The backup 
stripper will remove 45% of the methanol from the foul condensate when operated as a TRS 
stripper. The VOC emissions factor for the backup stripper has been adjusted with this response to 
reflect 45% of the methanol being stripped from the condensate [16.0 lb VOC/ADTP × (45 ÷ 100) = 
7.20 lb VOC/ADTP].  A revised PSD spreadsheet is included with this submi al.    
 
Please note that the stripped condensate from the backup stripper will be sent to the ASB through 
the hardpipe to biologically treat the remaining 55% of the methanol.  Although New-Indy 
Catawba plans to u lize the hardpipe to route the stripped condensates to the ASB; the Mill 
currently has no plans to u lize the Hardpipe and ASB for compliance with treatment of the 
pulping condensates under 40 CFR Part 63, Subpart S.  
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Thursday, July 6, 2023 6:23 PM
To: Buckner, Katharine; Tourville, Bob
Cc: McAvoy, Bryan P.; Steven Moore; Ryan Cleary
Subject: RE: SC DHEC Modeling Section comments on New Indy's stripper project application
Attachments: Response to Comments - Modeling Tables - July 6 2023.xlsx; July 6 Response to BAQ 

Modeling Section's Comments.docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine,  
 
Please see attached documents with responses to your questions below. Please reach out if anything is unclear.  
 
Thanks, 
Caleb 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Friday, June 30, 2023 3:56 PM 
To: Caleb Fetner <cfetner@all4inc.com>; Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Steven Moore <smoore@all4inc.com>; Ryan Cleary 
<rcleary@all4inc.com> 
Subject: RE: SC DHEC Modeling Section comments on New Indy's stripper project application 
 
Hey Caleb, 
   Thank you for the information on the splits.  I will review and let you know if I have any questions. 
 
I have been reviewing and verifying rates used in the modeling and have a couple questions/comments for you. 

1. For all 3 Ditches, please provide the information used and the calculations for the rates used in the model. 
2. On the Clarifier, an incorrect diameter may have been used.  In Response to Comments – Modeling Tables sheet, 

the Vol Area tab, the diameter is listed as 42 m.  Previously a diameter of 84 m has been used.  Please review 
and either provide a revised table or explain why 42 m is correct. 

 
Please submit this information by Thursday, July 6, 2023. 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
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S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

From: Caleb Fetner <cfetner@all4inc.com>  
Sent: Friday, June 30, 2023 12:48 PM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov>; Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Steven Moore <smoore@all4inc.com>; Ryan Cleary 
<rcleary@all4inc.com> 
Subject: RE: SC DHEC Modeling Section comments on New Indy's stripper project application 
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine, 
 
Apportioning the total ASB emissions between the three zones for the purposes of modeling was estimated based on 
the WATER9 results for the TRS compounds in the worst-case scenario (No Stripper Scenario) for TRS compounds. Based 
on the WATER9 results for each zone,  ~98% of the total ASB emissions were apportioned to zone 1.  
 

 
 
This is a similar calculation to what you outlined in your question for H2S, but with the sum of the TRS compounds from 
the No Stripper Scenario (worst-case for TRS). The % splits were first developed for TRS as H2S, but was conservatively 
also applied to the H2S emissions rates as well due to the expected maximum receptor being closer to zone 1.  
 
Please let me know if you have any further questions.  
 
Caleb 
 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Friday, June 30, 2023 8:23 AM 
To: Caleb Fetner <cfetner@all4inc.com>; Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
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Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 
Subject: RE: SC DHEC Modeling Section comments on New Indy's stripper project application 
 
Thank you.  I was just making sure you saw the request. 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

From: Caleb Fetner <cfetner@all4inc.com>  
Sent: Friday, June 30, 2023 8:22 AM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>; Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 
Subject: RE: SC DHEC Modeling Section comments on New Indy's stripper project application 
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi all – pulled together the information to answer Katherine’s question and will be sending later today.  
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>  
Sent: Friday, June 30, 2023 8:17 AM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Caleb Fetner <cfetner@all4inc.com> 
Subject: Re: SC DHEC Modeling Section comments on New Indy's stripper project application 
 
I did.  
 
Caleb 
Please let me know where we stand with information to Katharine? 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Sent: Friday, June 30, 2023 8:12 AM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
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Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 
Subject: RE: SC DHEC Modeling Section comments on New Indy's stripper project application  
  
Hey Bob, 
     Resending this to make sure you saw this earlier this week. 
  
Thanks, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  

From: Buckner, Katharine  
Sent: Wednesday, June 28, 2023 3:50 PM 
To: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: McAvoy, Bryan P. <MCAVOYBP@dhec.sc.gov> 
Subject: FW: SC DHEC Modeling Section comments on New Indy's stripper project application 
  
Hey Bob, 
    Thak you for all this information and responses.  I have been working on verifying rates and stuff.  I have one 
question.  In the “Revised Emission Calculations (6-26-23)…”, in the “WWTP Factors” tab, how were the Zone splits 
calculated?  What data was used to determine this?  Please explain the rationale on these.  I tried to come up with these 
but did not follow how they were done, etc. 
  
For instance, Backup Stripper is the worst for H2S.  Using page B-76 from the app, if you total the H2S for all 3 zones, 
then divide zone 1 by the total, I get 62%. 
  
Thanks, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  



5

 
  

From: Steven Moore <smoore@all4inc.com>  
Sent: Tuesday, June 27, 2023 1:23 PM 
To: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Buckner, Katharine <bucknekk@dhec.sc.gov>; Bob Tourville 
<BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: Sheryl Watkins <swatkins@all4inc.com>; Ryan Cleary <rcleary@all4inc.com>; Caleb Fetner <cfetner@all4inc.com> 
Subject: FW: SC DHEC Modeling Section comments on New Indy's stripper project application 
  
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
On behalf of and at the request of New-Indy Catawba, please find the attached responses to the comments received on 
June 20, 2023.  
If you have any additional questions please contact Bob Tourville at New-Indy Catawba. 
  

 

Steven Moore / Senior Managing Consultant 
D: 919.234.5981 / C: 864.616.4711 / Profile  

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

  
  

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>  
Sent: Tuesday, June 20, 2023 11:09 AM 
To: Steven Moore <smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com> 
Subject: FW: SC DHEC Modeling Section comments on New Indy's stripper project application 
  
Just in.  Can you follow up and respond by next Tuesday, June 27. 
  

From: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>  
Sent: Tuesday, June 20, 2023 11:04 AM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Subject: SC DHEC Modeling Section comments on New Indy's stripper project application 
  

  
Hello, 
  
I'm in the modeling section of the SCDHEC's Bureau of Air Quality. We've reviewed the facility's application for 
the installation of a new condensate stripper. Attached are some comments related to that review. 
  
The first two questions are simply a request for a more complete of the Standard 2 and Standard 8 emission 
rates data related to the project. 
  
The third question points out an emission factor error. Correcting the error would result in lower methyl 
mercaptan emission rates from one source. 

 External Email  
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The final two questions relate to the Std. 8 air toxics emissions calculations from the ASB's and 
ditches.  Katharine will be able to help with questions related to emission factors, and I can help with 
questions about the air compliance averaging period referenced in question 5. 
  
I work from home a few days a week, so please try my cell if you cannot reach me in the office. 
  
We request a reply to these questions by Tuesday, June 27th. 
  

Bryan McAvoy 

Meteorologist 

S.C. Dept. of Health & Environmental Control 

Office: (803) 898-1275 

Cell: (864) 350-0930 

Email: mcavoybp@dhec.sc.gov 

Connect: 
https://url.avanan.click/v2/___www.scdhec.gov___.YXAzOm5ld2luZHk6YTpvOjNiZjJjN2M2MmU4MmFhZWV
mNWFjNDM2NzM2NTE2OTlmOjY6YjUyYjo1YjE3ZGZiODk2ODZlNmNhMWEwZmVhNTcxMjYxNDc3MjllMzllYzdh
MjllN2E3ODZkODA1N2RkNDA2ZTY0YmI3OnQ6VA 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 

  



UTM Easting UTM Northing
Stack 
Height

Temperature
Exit 

Velocity
Stack 

Diameter
H2S Emissions MMC Emissions TRS Emissions

(m) (m) (m) (K) (m/s) (m) (g/s) (g/s) (g/s)
FUTRF2 510,095.85 3,855,743.58 59.44 457.98 30.21 2.13 VERTICAL No 2.02E-02 8.89E-03 2.96E-02
FUTRF3 510,032.37 3,855,802.28 68.58 445.43 18.81 3.20 VERTICAL No 3.64E-02 1.61E-02 5.35E-02
FUTST2 510,030.37 3,855,771.28 66.45 350.04 10.49 1.83 VERTICAL No 4.72E-02 1.16E-02 5.73E-02
FUTST3 510,030.37 3,855,771.28 66.45 350.04 10.49 1.83 VERTICAL No 8.53E-02 2.09E-02 1.04E-01
FUTLK2 510,206.31 3,855,812.91 56.08 470.37 9.78 1.83 VERTICAL No 1.22E-01 5.86E-05 1.22E-01

FUTNCG1 510,039.32 3,855,689.18 69.49 457.48 14.39 3.05 VERTICAL No 1.60E-02 1.58E-01 1.71E-01
FUTPD 509,894.71 3,855,778.28 23.74 343.15 13.11 1.52 VERTICAL No 4.34E-03 5.49E-02 4.99E-02

FUTPM2_1 509,915.49 3,855,960.57 26.37 350.93 19.20 1.42 VERTICAL No 5.38E-03 6.97E-03 1.67E-02
FUTPM2_2 509,894.11 3,855,948.21 26.37 358.15 17.07 1.42 VERTICAL No 8.89E-03 9.42E-03 2.66E-02
FUTPM2_3 509,874.69 3,855,936.64 26.37 357.59 21.95 1.42 VERTICAL No 3.84E-03 6.76E-03 1.87E-02
FUTPM3_1 509,799.90 3,855,820.64 25.73 350.93 19.20 1.27 VERTICAL No 7.40E-03 8.66E-03 2.22E-02
FUTPM3_2 509,791.38 3,855,814.96 25.45 354.82 23.77 1.42 VERTICAL No 1.51E-02 2.05E-02 4.75E-02
FUTPM3_3 509,782.85 3,855,810.05 25.45 358.15 24.99 1.42 VERTICAL No 2.02E-02 2.14E-02 5.85E-02
FUTPM3_4 509,778.46 3,855,806.69 25.45 363.15 17.07 1.42 VERTICAL No 7.44E-03 8.23E-03 2.23E-02
FUTPM3_6 509,768.38 3,855,802.04 25.73 361.48 23.77 1.32 VERTICAL No 9.55E-03 9.75E-03 3.06E-02
FUTPM3_7 509,762.18 3,855,798.17 26.87 360.37 22.86 1.68 VERTICAL No 8.18E-03 1.33E-02 3.68E-02
FUTPM3_8 509,752.11 3,855,792.74 26.87 357.59 21.95 1.68 VERTICAL No 7.88E-03 1.50E-02 4.14E-02
POSTAERB 510,295.58 3,854,460.36 3.05 0.00 8.52 0.46 HORIZONTAL No 1.40E-04 5.12E-04 2.45E-03

New-Indy Catawba
2023 New Stripper Permitting

Response to Comment 2 - Point Sources

Modeled 
Source ID

Stack Orientation
Stack 

Capped?



UTM Easting UTM Northing
Release 
Height

Length of 
Side

Initial 
Horizontal 
Dimension

Initial Vertical 
Dimension

H2S Emissions
MMC 

Emissions 
TRS 

Emissions

(m) (m) (m) (m) (m) (m) (g/s) (g/s) (g/s)
CAUST 510,240.52 3,855,749.76 13.70 18.00 4.19 6.40 0.00E+00 1.23E-02 3.45E-02

NEWSPLTK(a) 510,015.82 3,855,803.47 18.29 18.29 4.25 8.51 1.20E-03 5.67E-04 1.11E-02

(a) The NEWSPLTK source was added as part of the new stripper project modeling demonstration.

UTM Easting UTM Northing
Release 
Height

Length of 
Side (x)

Length of Side 
(y)

Rotation 
Angle

H2S Emissions
MMC 

Emissions 
TRS 

Emissions
(m) (m) (m) (m) (m) (°) (g/s/m2) (g/s/m2) (g/s/m2)

PULPSTOR 509,928.73 3,855,822.71 15.24 93.28 98.17 -27.40 0.00E+00 6.34E-06 1.01E-04
BLAKSTOR 510,021.22 3,855,756.55 12.19 85.00 85.00 -27.40 4.22E-06 4.19E-06 2.02E-05
MIXTANK 510,044.49 3,855,765.65 6.10 23.35 19.88 0.00 0.00E+00 2.58E-06 3.81E-06
WLIQSTOR 510,153.86 3,855,704.12 16.80 20.00 20.00 -30.00 5.67E-06 3.65E-04 3.75E-04

UTM Easting UTM Northing
Release 
Height

Modeled 
Area

Initial Vertical 
Dimension

H2S Emissions
MMC 

Emissions 
TRS 

Emissions

(m) (m) (m) (m2) (m) (g/s/m2) (g/s/m2) (g/s/m2)
EQLBASIN 510,439.13 3,855,563.34 0.00 7,610.8 0.00 9.37E-07 0.00E+00 9.37E-07

DITCH1 510,812.79 3,856,255.42 0.00 2,219.3 0.00 1.50E-07 3.21E-07 2.58E-05

ASB1(b) 510,803.40 3,856,319.69 6.10 50,889.4 0.00 2.69E-06 3.20E-07 1.43E-05

ASB2(b) 510,964.42 3,856,054.20 6.10 68,158.5 0.00 4.81E-08 5.74E-09 2.55E-07

ASB3(b) 511,052.13 3,855,887.21 6.10 72,789.5 0.00 1.21E-09 1.45E-10 6.47E-09

DITCH2(c) 510,992.97 3,855,727.21 0.00 1,844.2 0.00 1.34E-06 3.17E-07 2.63E-06
SLDGLAGN 510,924.33 3,855,544.61 0.00 45,225.3 0.00 9.37E-07 0.00E+00 9.37E-07
HOLDPOND 510,391.65 3,855,142.65 0.00 390,739.1 0.00 1.61E-07 6.20E-11 1.61E-07

DITCH0 510,377.59 3,855,634.91 0.00 240.9 0.00 1.11E-07 5.05E-07 3.75E-05
(b)Worst-case emissions rates for ASB1, ASB2, and ASB3 calculated for the new stripper project.
(c) DHEC modified the DITCH2 UTM coordinates order to correct an elevation issue - only for the 1-hr H2S demonstration.  For 1-hour H2S - DITCH2 starting coordinates were (510,904.77, 3,855,661.77).

UTM Easting UTM Northing
Release 
Height

Radius
Initial Vertical 

Dimension
H2S Emissions

MMC 
Emissions 

TRS 
Emissions

(m) (m) (m) (m) (m) (g/s/m2) (g/s/m2) (g/s/m2)
CLARIFY 510,342.42 3,855,604.87 0.00 42.00 0.00 3.70352E-06 3.96E-08 6.94E-06

Area Sources

New-Indy Catawba
2023 New Stripper Permitting

Response to Comment 2 - Volume and Area Sources

Volume Sources

Modeled 
Source ID

Modeled 
Source ID

AREAPOLY Sources

Modeled 
Source ID

AREACIRC Sources

Modeled 
Source ID



SCDHEC’s Modeling Sec on Email Ques ons, dated June 30, 2023, to New Indy Concerning the March 
23, 2023 Construc on Permit Applica on for the Installa on of a New Condensate Stripper.  

 

1) For all 3 Ditches, please provide the informa on used and the calcula ons for the rates used in the 
model.  

New-Indy Catawba Response: Please refer to the informa on and calcula ons submi ed by New-Indy 
Catawba on October 27, 2021, and December 2, 2021, regarding the maximum emissions rates used in 
the air dispersion modeling analyses for Ditch 0, Ditch 1 and Ditch 2.      

2) On the Clarifier, an incorrect diameter may have been used.  In Response to Comments – Modeling 
Tables sheet, the Vol Area tab, the diameter is listed as 42 m.  Previously a diameter of 84 m has been 
used.  Please review and either provide a revised table or explain why 42 m is correct. 

New-Indy Catawba Response:  The units for the modeled emissions rates for the Clarifier provided in the 
workbook, “Response to Comments – Modeling Tables – June 27 2023.xlsx” were incorrectly labeled as 
diameter.   Both the historical modeling and the submi ed modeling for the New Condensate Stripper 
uses a modeled radius of 42.0 m (diameter of 84.0 m).  The corrected units have been incorporated in 
the “Response to Comments – Modeling Tables – July 6 2023.xlsx” workbook. 
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Wednesday, June 21, 2023 8:59 AM
To: Buckner, Katharine
Cc: Bob Tourville; Sheryl Watkins; Steven Moore
Subject: RE: follow up on responses from 6-16-2023

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hey Katherine – I’m following up on your ques on to Bob on Monday that he forwarded to me.  
 
August 9-11, 2022 was quarterly Subpart S performance test where the methanol treated in the steam stripper is 
calculated on a daily basis for each day of the performance test rather than the 15-day average of methanol sent to the 
steam stripper. The amount treated in the stripper for those days in A achment A were the results if the ongoing 
compliance method was used which is why there is a difference with the performance test results.  
 
That said, the results of the performance test (seen below) are the correct values to use for those three days, but as you 
pointed out, it does not have a tangible impact on the baseline SOG VOC emissions factor if those three days are 
corrected.  
 

Day 

HAP 
Treated 

in 
Stripper 

(lb/ODTP) 
9-Aug 3.2 

10-Aug 3.2 
11-Aug 3.9 

 
Hope that helps.  
 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Monday, June 19, 2023 4:18 PM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Subject: follow up on responses from 6-16-2023 
 

 
Hey Bob, 
     I have been reviewing the responses sent on 6-16-2023 to my ques ons/comments earlier that week.  I have a follow 
up ques on for you. 
 

 External Email  
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1. In the A achment A – Exis ng Stripper Methanol in SOG, when comparing the methanol treated in the stripper 
column data to that submi ed in reports to the BAQ, I have found a discrepancy in a values.  The values 
reported for Aug 9-11, 2022 are different between those reported to BAQ and those in the a achment.  There 
were two submi als to the BAQ that included the Aug 9-11, 2022, dated September 21, 2022 and October 17, 
2022.  Why are the values reported to BAQ in the two reports referenced different than that in the A achment 
A document?  I plugged in the numbers from the BAQ reports and it did not affect the overall emission factor for 
VOC for the baseline actual emissions from the exis ng stripper.  Please provide an explana on for the 
differences. 

 
Thank you for this last round of responses.  These have been very helpful. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Tuesday, July 11, 2023 4:44 PM
To: Buckner, Katharine
Cc: Tourville, Bob; Steven Moore; Sheryl Watkins
Subject: RE: 40 CFR 64, CAM for stripper project
Attachments: July 11 CAM response.docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine – see attached in response to your questions on CAM. Appreciate your patience with the holiday week last 
week.  
 
Thanks, 
Caleb 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>  
Sent: Friday, June 30, 2023 8:22 AM 
To: Sheryl Watkins <swatkins@all4inc.com>; Steven Moore <smoore@all4inc.com>; Caleb Fetner 
<cfetner@all4inc.com> 
Subject: Fw: 40 CFR 64, CAM for stripper project 
 
 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Sent: Thursday, June 29, 2023 4:52 PM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Subject: RE: 40 CFR 64, CAM for stripper project  
  

 
Hey I sent that too quickly. 
  
Please also address CAM for the Boilers, the Recovery Furnaces, and the caustic scrubber. 
  
I don’t think anything else part of this project would need to be looked at for CAM.   
  
Thank you, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 

 External Email  
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Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  

From: Buckner, Katharine  
Sent: Thursday, June 29, 2023 4:33 PM 
To: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM> 
Subject: 40 CFR 64, CAM for stripper project 
  
Hey Bob, 
     According to the Title V renewal SOB, the existing stripper is subject to CAM.  CAM was not addressed in the 
construction application for the new stripper.  Can you please address CAM for the new stripper.  Please try to provide 
this as soon as you can. 
  
Thank you, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 

 



As requested by electronic mail on June 29, 2023, New-Indy Catawba LLC (New-Indy Catawba) has 
addressed the Compliance Assurance Monitoring (CAM) Rule at 40 CFR Part 64 for the new and modified 
emissions units included in the construction air permit application for the new condensate steam 
stripper submitted on March 23, 2023.  Although CAM is an operating permit requirement and New-Indy 
Catawba has not yet been issued a construction permit or applied for a revised operating permit, New-
Indy Catawba is responding to your request with a table that outlines the CAM requirements that apply 
to the combination boilers, recovery furnaces, and the caustic scrubber on the LVHC system and that 
will apply for the backup and new steam strippers. New-Indy Catawba is not proposing any changes to 
the previously approved CAM approaches for these units. 
 

Table 1. CAM Approaches for Stripper Project New and Modified Emissions Units 
Unit 
ID 

Equip. 
No. 

Control 
Device 

No. 

Pollutant Applicable 
Requirement 

 

Ranges 
 

Range Basis 

07 2505 2505C PM SC  Reg. 61-62.5, Std. 4 CAM Indicator Range: No. 2 Recovery 
Furnace  ESP {MACT MM Presumptive for 
CAM} 
Excursion range corrective action required 
if outside following range(s) under 
conditions defined by CAM condition: 

  Based on 
MACT MM 
requirements 

     
 Opacity [average of ten (10) consecutive 

six-minute (6-min.) averages] 

≤  20  

07 5105 5105C PM SC  Reg. 61-62.5, Std. 4 
40 CFR 60, Subpart BB 
SC  Reg. 61-62.5, Std. 7 

CAM Indicator Range: No. 3 Recovery 
Furnace  ESP {MACT MM Presumptive for 
CAM} 
Excursion range corrective action required 
if outside following range(s) under 
conditions defined by CAM condition: 

  Based on 
MACT MM 
requirements 

     
 Opacity [average of ten (10) consecutive 

six-minute (6-min.) averages] 

≤  20  

08 2605 2610C1 PM SC  Reg. 61-62.5, Std. 4 CAM Indicator Ranges: No. 1 Combination 
Boiler  ESP {MACT DDDDD Presumptive 
for CAM} 
Excursion range corrective action required 
if outside following range(s) under 
conditions defined by CAM condition: 

  Based on 
MACT 
DDDDD 
compliance 
demonstration 

     

 Opacity, daily block average 

 Steam load, 30-day average 

 Boiler O2 concentration, 30-day average 

Test value  

08 2605 2605 TRS SC  Reg. 61-62.5, Std. 4 
40 CFR 60, Subpart BB 

CAM Indicator Range: No. 1 Combination 
Boiler 
Excursion range corrective action required 
if outside following range(s) under 
conditions defined by CAM condition: 

  Flame Failure 
System and 
Bypass Vents 

     
 Venting:   > 5 minutes  



Table 1. CAM Approaches for Stripper Project New and Modified Emissions Units 
Unit 
ID 

Equip. 
No. 

Control 
Device 

No. 

Pollutant Applicable 
Requirement 

 

Ranges 
 

Range Basis 

08 3705 3705C PM SC  Reg. 61-62.5, Std. 4 CAM Indicator Ranges: No. 2 Combination 
Boiler  ESP {MACT DDDDD Presumptive 
for CAM} 
Excursion range corrective action required 
if outside following range(s) under 
conditions defined by CAM condition: 

  Based on 
MACT 
DDDDD 
compliance 
demonstration 

     

 Opacity, daily block average 

 Steam load, 30-day average 

 Boiler O2 concentration, 30-day average 

Tested 
value 

 

08 3705 3705 TRS SC  Reg. 61-62.5, Std. 4 
40 CFR 60, Subpart BB 

CAM Indicator Range: No. 2 Combination 
Boiler) 
Excursion range corrective action required 
if outside following range(s) under 
conditions defined by CAM condition: 

  Flame Failure 
System and 
Bypass Vents 

     
 Venting:   > 5 minutes  

08 9801 9820 
TRS 

 
40 CFR 60, Subpart BB 
 

CAM Indicator Range: Backup Steam 
Stripper  
Excursion range (corrective action required 
if outside following range(s) under 
conditions defined by CAM condition): 

 
 
 
 
 
 

>Tested 
value 

 Test Data for  
TRS removal 

Steam feed rate (kpph), condensate flow 
(gpm), and condensate feed temperature (°F) 
are continuously monitored in order to 
calculate an effective steam to feed ratio 
(ESFR). The CAM indicator is minimum 15-
day average ESFR. 

08 9803 
9820, 
2605, 
3705 

TRS 
 

40 CFR 60, Subpart BB 
 

CAM Indicator Range: New Steam 
Stripper  
Excursion range (corrective action required 
if outside following range(s) under 
conditions defined by CAM condition): 

 
 
 
 
 
 
 
 
 

>Tested 
value 

 Test Data for  
TRS removal 

Steam feed rate (kpph), condensate flow 
(gpm), and condensate feed temperature (°F) 
will be continuously monitored in order to 
calculate an effective steam to feed ratio 
(ESFR). The CAM indicator is minimum 15-
day average ESFR. 

02 5260 5260C TRS 40 CFR 60, Subpart BB 

CAM Indicator Ranges: LVHC Scrubber  
Excursion range (corrective action required 
if outside following range(s) under 
conditions defined by CAM condition): 

  Test data 

 Scrubber liquid flow (at least once daily) 

 Scrubbing liquid pH (at least once daily) 

>30 gpm 
>10 
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Friday, July 14, 2023 8:02 AM
To: McAvoy, Bryan P.; Buckner, Katharine
Cc: Tourville, Bob; Steven Moore; Sheryl Watkins; Ryan Cleary
Subject: RE: TRS rates in model

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Good morning Bryan, happy Friday.  
 
We are trying to look into Katharine’s question below on the emissions rates from the ditches, but I believe Katharine is 
out yesterday/today. Can you please send the “outputs from H2SSIM model and Water 9 that were dated June 27, 
2022” that she is referencing below, so we can verify the rates she is requesting?  
 
Thanks in advance, 
Caleb 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>  
Sent: Wednesday, July 12, 2023 3:43 PM 
To: Caleb Fetner <cfetner@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com> 
Subject: Fw: TRS rates in model 
 
Sheryl can you address? 
 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Sent: Wednesday, July 12, 2023 3:39 PM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 
Subject: TRS rates in model  
  

 
Hey Bob, 
    I left a voice mail earlier.  I am following up with this email. 
  
We are trying to verify the rates for H2S, TRS as H2S, and methyl mercaptan (MM) used in the modeling.  Specifically, we 
are interested in the rates for the three ditches – Ditch 0 + splitter, Ditch 1, and Ditch 2.  The last time modeling was 
done, rates from July 2022 were used.  These rates are different from those used in Oct and Dec 2021 and they are 
different than those submitted as part of the new stripper project. 

 External Email  
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As I mentioned in the voice mail, I had outputs from H2SSIM model and Water 9 that were dated June 27, 2022.  These 
rates were used in the last modeling. 
  
Can you verify if the rates from June 27, 2022 are accurate and should be used in the model?  Or are these not accurate 
and why? 
  
Thanks, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
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Buckner, Katharine

From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Wednesday, August 16, 2023 11:12 AM
To: Buckner, Katharine; Sheryl Watkins; Caleb Fetner
Cc: McAvoy, Bryan P.
Subject: RE: Modeling for new stripper project

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
I think a call is best.  I am available most of day on Thursday and all day Friday.  Please send me your availabili es and I 
will schedule a call. 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Tuesday, August 15, 2023 10:22 AM 
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>; Sheryl Watkins <swatkins@all4inc.com>; Caleb Fetner 
<cfetner@all4inc.com> 
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 
Subject: Modeling for new stripper project 
 

 
Hey All, 
      Bryan and I have been trying to understand the differences mainly in the rates used for the ditches this me in the 
modeling for the new stripper and the July 2022 modeling that was done for compliance demonstra on.  It appears the 
rates for the ditches in the new stripper app are those from using the RSK analysis method for the July 2021 IPT 
tes ng.  The 2022 modeling demonstra on used the average rates from the ALS analysis method.  An email from Dan 
Malle  on June 17, 2022, relays the request by DHEC (Michael Shroup) to do the modeling demonstra on using the avg 
ALS results. 
 
So should this modeling for the new stripper also use rates from the ALS method too?  Who makes the call on what rates 
should be used in the modeling now and going forward? 
 
Sheryl explained about ini ally the RSK-175 method was used because EPA required it.  The July 2021 IPT results were 
reported in a summary le er in May 2022.  Then in June 2022, the summary was updated and reported results in from 
the ALS method. 
 
We can have a call to discuss if necessary.  Let us discuss with our management too. 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 

 External Email  
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Connect: www.scdhec.gov  Facebook  Twitter  

 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Monday, October 2, 2023 4:49 PM
To: Buckner, Katharine
Cc: McAvoy, Bryan P.; Ryan Cleary; Rachel Davis; Robert Tourville; Sheryl Watkins; Steven 

Moore
Subject: RE: ALS vs RSK method of analysis for liquid samples
Attachments: Revised Modeling WWTP Rates for ALS (9-28-23).xlsx; New Stripper Modeling Results - 

05 - 20230915.xlsx; New Stripper - ALS Modeling Transmittal Document (10-2-23).docx; 
Referenced Files.zip

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine,  
 
At the request of the mill, I am providing the updated air dispersion modeling emissions rates for the WWTP sources 
using the ALS GC method. The following files are a ached.  
 

1. Revised Modeling WWTP Rates for ALS (9-28-23) 
a. Provides the updated ALS-based emissions rates in both g/s and g/s/m2, as well as a comparison to both 

the previous DHEC modeling demonstra on and the original new stripper applica on modeling rates.  
b. References are given for each emissions rate – poin ng to a specific document in the a ached 

Referenced Files zipped folder. 
2. New Stripper Modeling Results - 05 – 20230915 
3. New Stripper - ALS Modeling Transmi al Document (10-2-23) 

a. Provides background informa on and explana on of this update.  
 
We will send the updated modeling files to you and Bryan in a separate email, but wanted to get you the emissions rates 
and results for your review.  
 
Please let me know if you have any ques ons or have any difficul es opening any files.  
 
Caleb 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Friday, August 25, 2023 7:30 AM 
To: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM>; Sheryl Watkins <swatkins@all4inc.com>; Caleb Fetner 
<cfetner@all4inc.com> 
Cc: Hardee, Christopher <hardeecd@dhec.sc.gov>; Shroup, Michael <shroupmd@dhec.sc.gov>; McCaslin, Steven 
<mccaslsd@dhec.sc.gov>; McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Verzwyvelt, Michael <verzwymg@dhec.sc.gov> 
Subject: ALS vs RSK method of analysis for liquid samples 
 
Hello All, 
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      We have discussed it internally and the method to use to analyze liquid samples is the ALS GC method.  Michael 
Shroup also discussed it with EPA and they too said the method to use is the ALS GC. 
 
     Let me know if you would like to discuss further. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 



October 2, 2023 
New-Indy Catawba – Update to Air Dispersion Modeling Analysis for New Stripper Permi ng 

Background: 

New-Indy Catawba submi ed an updated ambient air dispersion modeling analysis in support of the New 
Condensate Stripper Construc on Permit Applica on (applica on). Facility-wide modeling of hydrogen 
sulfide (H2S), methyl mercaptan (MMC), and total reduced sulfur (TRS) compounds was conducted using 
the source parameters, meteorology, and receptor network provided by SCDHEC, with the excep on of 
the addi onal secondary containment tank (Source ID NEWSPLTK) and associated structure (Structure ID 
NEWSPLTK) that were included in the March 8, 2023 modeling submi ed to SCDHEC.   

For WWTP sources, New-Indy Catawba used the maximum actual emissions rates as submi ed in the 
October 2021 analysis (for H2S, and TRS) and corresponding MMC emissions rates, with the excep on of 
the ASB. Based on EPA’s direc on, the October 2021 modeling analysis was performed using WWTP 
emissions rates derived from the RSK-175 method results, rather than the ALS GC method results.  

Refined emissions rates reflec ng the new steam stripper opera on and foul condensate flow for the ASB 
were developed in support of the applica on based on ALS GC method results. Due to the ASB being the 
only WWTP source impacted by the new condensate steam stripper, New-Indy Catawba submi ed the 
ambient air dispersion modeling analysis in Appendix C of the applica on with the updated ASB emissions 
rates (ALS GC method), but did not change the emissions rates of the other WWTP sources from the 
October 2021 modeling analysis (RSK-175 method).  

The emissions rates used in the applica on modeling analysis were most recently provided to SCDHEC in 
New-Indy Catawba’s July 6, 2023 response.  

In discussions and communica ons a er submi al of the applica on, SCDHEC has directed New-Indy 
Catawba to update the air dispersion modeling analysis with emissions rates for all of the WWTP sources 
based on the ALS GC method results, specifically in the August 25, 2023 email from Katharine Buckner 
(SCDHEC).  

 
Discussion of Updated WWTP Emissions Rates: 

The ALS-based emissions rates are being provided to SCDHEC in the “Revised Modeling WWTP Rates for 
ALS (9-28-23) spreadsheet. The references of the emissions rates are included in the spreadsheet. Other 
referenced spreadsheets and PDFs with any suppor ng calcula ons are also provided with this transmi al.   

In general, the average ALS GC results from the July 2021 sampling were used to es mate actual emissions 
rates, which was then scaled up to a maximum emissions rate using the ra o of the July 2021 actual pulp 
produc on to a max of 2700 ADTP/day. The modeling analysis is based on these maximum emissions rates. 
There are no changes to the Post Aera on Basin, Holding Pond (H2S only), and Sludge Pond emissions 
rates, as they were not dependent upon July 2021 liquid sulfur sampling results.  

Air Dispersion Modeling Results: 

The air dispersion modeling analysis was conducted using the updated ALS emissions rates for WWTP 
sources as discussed above, with the same source parameters and emissions rates for non-WWTP sources 
and the Post-Aera on Basin as the original modeling analysis for the applica on. Results of the air 
dispersion modeling analysis demonstrate that ambient concentra ons are below the relevant standards 
for H2S, MM, and TRS for each averaging period.  



Comparison to July 6 2023 Response to DHEC Provided Rates:

UTM Easting UTM Northing
Release 
Height

Modeled 
Area

Initial Vertical 
Dimension

H2S Emissions MMC Emissions TRS Emissions H2S Emissions
MMC 

Emissions 
TRS 

Emissions
H2S Emissions

MMC 
Emissions 

TRS 
Emissions

(m) (m) (m) (m2) (m) (g/s) (g/s) (g/s) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2)
EQLBASIN 510,439.13 3,855,563.34 0.00 7,610.8 0.00 7.14E-03 -- 7.14E-03 9.38E-07 9.38E-07 9.37E-07 9.37E-07

DITCH1 510,812.79 3,856,255.42 0.00 2,219.3 0.00 4.10E-03 2.33E-03 1.28E-01 1.85E-06 1.05E-06 5.78E-05 1.50E-07 3.21E-07 2.58E-05

ASB1(b) 510,803.40 3,856,319.69 6.10 50,889.4 0.00 1.37E-01 1.63E-02 7.28E-01 2.68E-06 3.20E-07 1.43E-05 2.69E-06 3.20E-07 1.43E-05

ASB2(b) 510,964.42 3,856,054.20 6.10 68,158.5 0.00 2.45E-03 2.92E-04 1.30E-02 3.59E-08 4.28E-09 1.91E-07 4.81E-08 5.74E-09 2.55E-07

ASB3(b) 511,052.13 3,855,887.21 6.10 72,789.5 0.00 6.17E-05 7.35E-06 3.29E-04 8.47E-10 1.01E-10 4.52E-09 1.21E-09 1.45E-10 6.47E-09

DITCH2(c) 510,992.97 3,855,727.21 0.00 1,844.2 0.00 9.28E-02 4.20E-03 1.01E-01 5.03E-05 2.28E-06 5.49E-05 1.34E-06 3.17E-07 2.63E-06

SLDGLAGN 510,924.33 3,855,544.61 0.00 45,225.3 0.00 4.14E-02 -- 4.14E-02 9.16E-07 9.16E-07 9.37E-07 9.37E-07
HOLDPOND 510,391.65 3,855,142.65 0.00 390,739.1 0.00 6.26E-02 1.75E-04 6.28E-02 1.60E-07 4.48E-10 1.61E-07 1.61E-07 6.20E-11 1.61E-07

DITCH0 510,377.59 3,855,634.91 0.00 240.9 0.00 3.03E-04 3.72E-04 1.86E-02 1.26E-06 1.54E-06 7.72E-05 1.11E-07 5.05E-07 3.75E-05

UTM Easting UTM Northing
Release 
Height

Radius Modeled Area H2S Emissions MMC Emissions TRS Emissions H2S Emissions
MMC 

Emissions 
TRS 

Emissions
H2S Emissions

MMC 
Emissions 

TRS 
Emissions

(m) (m) (m) (m) (m2) (g/s) (g/s) (g/s) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2)
CLARIFY 510,342.42 3,855,604.87 0.00 42.00 5541.77 2.59E-04 7.26E-04 3.98E-02 4.67E-08 1.31E-07 7.18E-06 3.70352E-06 3.96E-08 6.94E-06

Emissions Rate Basis

Source Pollutant Actual Reference File Provided Maximum

g/s g/s 2700 ADTP, max
Equalization Basin H2S 4.56E-03 EQ Basin and Sludge Lagoon Calcs.xlsx 7.14E-03 1726 ADTP, actual July 2021 pulp production.

TRS 4.56E-03 TRS = H2S 7.14E-03

156%
Ditch 0 H2S 1.94E-04 ALS AVG Ditch #0 Calcs.xlsx 3.03E-04

MMC 2.38E-04 3.72E-04

TRS 1.19E-02 Sum of reduced sulfur compounds, as H2S 1.86E-02

Ditch 1 H2S 2.62E-03 ALS AVG Ditch #1 Calcs.xlsx 4.10E-03

MMC 1.49E-03 2.33E-03

TRS 8.19E-02 Sum of reduced sulfur compounds, as H2S 1.28E-01

Ditch 2 H2S 5.93E-02 ALS AVG Ditch #2 Calcs.xlsx 9.28E-02

MMC 2.68E-03 Holding Pond_Ditch 2_ ALS AVG_WATER9 4.20E-03

TRS 6.47E-02 Sum of reduced sulfur compounds, as H2S 1.01E-01

Sludge Lagoon H2S 2.65E-02 EQ Basin and Sludge Lagoon Calcs.xlsx 4.14E-02

MMC

TRS 2.65E-02 TRS = H2S 4.14E-02

Holding Pond H2S 4.00E-02 No change. 6.26E-02

MMC 1.12E-04 Holding Pond_Ditch 2_ ALS AVG_WATER9 1.75E-04

TRS 4.01E-02 Sum of reduced sulfur compounds, as H2S 6.28E-02

Primary Clarifier H2S 1.65E-04 PC ALS AVG H2SSIM.pdf 2.59E-04

MMC 4.64E-04 PC and Ditch 0-1_ALS AVG_WATER9 7.26E-04

TRS 2.54E-02 Sum of reduced sulfur compounds, as H2S 3.98E-02

ASB REVISED Emissions Calculations (6-26-23)_Modeling Emissions Rates

H2S MMC TRS as H2S June 27, 2023 Response to DHEC on New Stripper Application

Total ASB lb/ODTP 0.0109 1.30E-03 5.81E-02
Total ASB lb/hr 1.10 0.13 5.88

Total ASB g/s 0.139 0.017 0.741
Zone 1 g/s 1.37E-01 1.63E-02 7.28E-01
Zone 2 g/s 2.45E-03 2.92E-04 1.30E-02
Zone 3 g/s 6.17E-05 7.35E-06 3.29E-04

Modeled Source 
ID

Worst-case Emissions for Modeling

Modeled Source 
ID

Original application emissions rates

PC and Ditch 0-1_ALS AVG_WATER9.pdf
Sum of Unit 3 Open Trench, Open Sum, and Closed Trench WATER9

PC and Ditch 0-1_ALS AVG_WATER9.pdf



Comparison to July 6 2023 Response to DHEC Provided Rates:

H2S MMC TRS H2S MMC TRS H2S MMC TRS

(g/s/m2) (g/s/m2) (g/s/m2)
0.1% 0.1% EQLBASIN 5.99E-07 -- 5.99E-07 56.5% 56.5% EQLBASIN

1134% 226% 124% DITCH1 1.18E-06 6.70E-07 3.69E-05 56.5% 56.5% 56.5% DITCH1

-0.3% -0.1% 0.0% ASB1(b) 1.05E-06 1.53E-06 4.69E-06 ASB1(b)

-25% -25% -25% ASB2(b) 5.92E-07 3.26E-08 6.73E-07 ASB2(b)

-30% -30% -30% ASB3(b) 3.29E-07 8.40E-10 3.32E-07 ASB3(b)

3653% 619% 1989% DITCH2(c) 3.22E-05 1.46E-06 3.51E-05 56.4% 56.5% 56.4% DITCH2(c)

-2% -2% SLDGLAGN 5.85E-07 -- 5.85E-07 56.5% 56.5% SLDGLAGN
-1% 622% 0% HOLDPOND 1.02E-07 2.86E-10 1.03E-07 56.7% 56.5% 56.5% HOLDPOND

1037% 206% 106% DITCH0 8.05E-07 9.87E-07 4.93E-05 56.1% 56.5% 56.4% DITCH0

H2S MMC TRS H2S MMC TRS H2S MMC TRS

(g/s/m2) (g/s/m2) (g/s/m2)
-98.7% 231% 3.5% CLARIFY 3.00E-08 8.38E-08 4.59E-06 55.6% 56.5% 56.5% CLARIFY

Percent Change vs. DHEC

Percent Change due to ALS

Comparison to DHEC Rates:

Percent Change vs. July 6 Response

Percent Change due to ALS

 Emissions rates used by DHEC in modeling demonstration



Modeled 
Concentration

UTM 
Easting

UTM 
Northing

Standard(a)(c)(d)

(µg/m3) (m) (m) (µg/m3)
MAAC 24-hour 20.20 511,397.27 3,856,649.76 1st High 140

EPA Action Level 30-minute 100.80 511,249.70 3,856,644.83 1-hour 1st High 837
MAAC 24-hour 9.46 510,115.55 3,856,041.31 1st High 10

EPA Action Level 30-minute 48.00 510,209.41 3,856,039.95 1-hour 1st High 57,000
MAAC 24-hour 77.25 511,249.70 3,856,644.83 1st High 140

EPA Action Level 30-minute 385.32 510,143.86 3,855,999.18 1-hour 1st High 837

(d) Methyl Mercaptan does not have an established AEGL-1 value due to insufficient data.  Comparison of modeled concentrations are to the 30-minute 
AEGL-2 value for MMC only. 

H2S

MMC

TRS

(a) https://scdhec.gov/sites/default/files/media/document/BAQ_SC%20Modeling%20Guidelines_10.15.18_revised%204.15.19.pdf.
(b) 30-minute averaging period to be compared against maximum 1-hour modeled concentration, per DHEC October 6, 2021 request.
(c) TRS does not have a SC Standard - compare to H2S.

New-Indy Catawba, LLC
2023 New Steam Stripper Application

Pollutant Standard(a) Averaging 
Period(b) Rank(a)
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Free Sulfide Fraction Calculation Tool Convert Total Sulfide to H2S(dissolved)
pH 9.08 Hydrogen Concentration 8.31764E-10
K1 1.036E-07 Hydrogen Concenration 8.31764E-13
K2 6.43E-16

Free Fraction 0.796% Convert Total Sulfide Measurement to H2S(dissolved)

5.5 96.8%
5.75 94.5%

6 90.6%
6.25 84.4%

6.5 75.3%
6.75 63.2%

7 49.1%
7.25 35.2%

7.5 23.4%
7.75 14.7%

8 8.8%
8.25 5.1%

8.5 3.0%
8.75 1.7%

9 1.0%



Ditch #0 H2S Emissions Calculation

0.0004428 m/s KL
3.65 m Width of Ditch #0

61 m Length of Ditch #0
0.25 mg/L Concentration of Hydrogen Sulfide Entering Ditch #0

0.0080 Free Sulfide pH Adjustment
1,000 L/m3 Conversion Factor
1,000 mg/g Conversion Factor

0.0004428 x 3.65 x 61 x 0.25 x 0.0080 x 1000 x 1 g
m/s m m mg/L L/m3 1000 mg

H2S emissions rate
0.0001936 g/s
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Free Sulfide Fraction Calculation Tool Convert Total Sulfide to H2S(dissolved)
pH 8.94 Hydrogen Concentration 1.14815E-09
K1 1.036E-07 Hydrogen Concenration 1.14815E-12
K2 6.43E-16

Free Fraction 1.096% Convert Total Sulfide Measurement to H2S(dissolved)

5.5 96.8%
5.75 94.5%

6 90.6%
6.25 84.4%

6.5 75.3%
6.75 63.2%

7 49.1%
7.25 35.2%

7.5 23.4%
7.75 14.7%

8 8.8%
8.25 5.1%

8.5 3.0%
8.75 1.7%

9 1.0%



Ditch #1 H2S Emissions Calculation

0.0004428 m/s KL
3.65 m Width of Ditch #1
600 m Length of Ditch #1

0.25 mg/L Concentration of Hydrogen Sulfide Entering Ditch #1
0.011 Free Sulfide pH Adjustment
1,000 L/m3 Conversion Factor
1,000 mg/g Conversion Factor

0.0004428 x 3.65 x 600 x 0.25 x 0.011 x 1000 x 1 g
m/s m m mg/L L/m3 1000 mg

H2S emissions rate
0.00262 g/s
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Free Sulfide Fraction Calculation Tool Convert Total Sulfide to H2S(dissolved)
pH 7.47 Hydrogen Concentration 3.38844E-08
K1 1.036E-07 Hydrogen Concenration 3.38844E-11
K2 6.43E-16

Free Fraction 24.646% Convert Total Sulfide Measurement to H2S(dissolved)

5.5 96.8%
5.75 94.5%

6 90.6%
6.25 84.4%

6.5 75.3%
6.75 63.2%

7 49.1%
7.25 35.2%

7.5 23.4%
7.75 14.7%

8 8.8%
8.25 5.1%

8.5 3.0%
8.75 1.7%

9 1.0%



Ditch #2 H2S Emissions Calculation

0.0004276 m/s KL
3.65 m Width of Ditch #2
500 m Length of Ditch #2

0.308 mg/L Concentration of Hydrogen Sulfide Entering Ditch #2
0.246 Free Sulfide pH Adjustment
1,000 L/m3 Conversion Factor
1,000 mg/g Conversion Factor

0.0004276 x 3.65 x 500 x 0.31 x 0.246 x 1000 x 1 g
m/s m m mg/L L/m3 1000 mg

H2S emissions rate
0.05930 g/s



Equalization Basin H2S Emissions Calculation

4.2 lb/day-acre NCASI SARA HB Emissions Factor for Sludge Pond
49.12% Percent H2S emitted at average pH of ponds tested for NCASI emissions factor (average pH 7).

1.881955 acre Free water surface Area of EQ Basin
5.4% Percent H2S emitted at site-specific pH of 8.22

4.2 x 5.40% x 1 day x 1.881955 x 0.125998 g/s
lb/day-acre 49.12% 24 hrs acre 1 lb/hr

H2S emissions rate
0.00456 g/s



#4 Sludge Lagoon H2S Emissions Calculation

4.2 lb/day-acre NCASI SARA HB Emissions Factor for Sludge Pond
49.12% Percent H2S emitted at average pH of ponds tested for NCASI emissions factor (average pH 7).

10.92 acre Free water surface Area of #4 Sludge Lagoon
5.4% Percent H2S emitted at site-specific pH of 8.22

4.2 x 5.40% x 1 day x 10.92 x 0.125998 g/s
lb/day-acre 49.12% 24 hrs acre 1 lb/hr

H2S emissions rate
0.02647 g/s



Free Sulfide Fraction Calculation Tool Convert Total Sulfide to H2S(dissolved)
pH 8.23 Hydrogen Concentration 5.91562E-09
K1 1.036E-07 Hydrogen Concenration 5.91562E-12
K2 6.43E-16

Free Fraction 5.402% Convert Total Sulfide Measurement to H2S(dissolved)

5.5 96.8%
5.75 94.5%

6 90.6%
6.25 84.4%

6.5 75.3%
6.75 63.2%

7 49.1%
7.25 35.2%

7.5 23.4%
7.75 14.7%

8 8.8%
8.25 5.1%

8.5 3.0%
8.75 1.7%

9 1.0%
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HOLDING POND WATER9
ALS AVERAGE CONCENTRATIONS  



1   
2   
3         Type of unit is
4         1 Total water added at the unit (l/s)      50     0
5         2 Area of openings at unit (cm2)                  50
6         3 Radius of drop pipe (cm)                        5
7         4 Drop length to conduit (cm)                     61
8         5 Humidity of inlet air (%)                       40
9         6 Temperature of air (C)                          25
10         7 Drain air velocity (ft/min)                     84
11         8 manhole air velocity (ft/min)                   128
12         9 Conduit air velocity (ft/min)                   66
13         10 Wind speed (cm/s at 10 m)                      447
14         11 distance to next unit (cm)                     500
15         12 slope of underflow conduit                     .015
16         13 friction factor liquid                         .016
17         14 friction factor gas                            .006
18         15 radius of underflow conduit (cm)               12
19         16 Underflow T (C)                                25
20         17 oscillation cycle time (min)                   5
21         18 design collection velocities  (ft/s)           2
22         19 design branch line fraction full               .4
23   
24         Type of unit is
25         8 HL partition flag=1, adjust for sorption        0
26         9 unit recycle convergence number                 200
27         10 oil molecular weight                           0
28         11 oil density  (g/cc)                            0
29         12 NaUT 1=municipal 2=industrial  3=turb.         0
30         13 NaUT 1=mass tr. 2=equil                        0
31         14 parts biomass per 1000 parts COD
32         15 oil water partition method 0=owpc
33         16 use UNIFAC aqueous data base =1
34         17 specify mass transfer for unit, =1
35         18 Use biomass for unit option, =1
36         19 biogrowth Monod half concentration ppm
37   
38         DETAILED CALCULATIONS at Unit 10 def.open trench
39         Type: open trench
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41         COMPOUND: DIMETHYL DISULFIDE
42   
43         Type of unit is open trench
44         1 Description of unit                      10    def.open trench
45         2 Underflow T (C)                                31.6
46         3 Total water added at the unit (l/s)            0
47         8 Subsurface entrance=1                          0
48         9 subsurface exit =1                             0
49         10 width of trench (m)                           3.65
50         11 distance to next unit (cm)                    50000
51         12 slope of underflow conduit                    0.015
52         13 depth  of trench (m)                          3
53         19 pH  (enter 0 for no pH adjustment)            7.47
54   
55         Trench model for mass transfer from a surface.
56          The effective depth of water flow (h) is 0.44324 ft.
57          The water flow rate is 9.505e+05 cm3/s.
58          The velocity of the flow (v)is 6.32388 ft/s.
59          The width of the unit is 365. cm.
60          The oxygen diffusion coefficient (ratio) adjustment factor is 0.55467.
61          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
62          The liquid phase mass transfer coefficient from surface is 2.904e-04 m/s.
63         The Schmidt number is 1.72847.
64         The friction velocity is 13.347 m/s



65         kg is estimated as 0.005209 m/s.  Model: 3
66         The slope of the U drain is 0.015
67         The water velocity is 192.752 cm/s.  (6.32388 ft/s.)
68         The depth of the water is 13.51 cm (5.51429 in.)
69         Kl= 2.904e-04 m/s;  Kg=  5.208595E-03 m/s
70         the ratio of the mass transfer to depth is  1.14422640253297E-03
71         The residence time in the trench is  259.4007 sec.
72         fraction emitted 0.25682
73            fraction loss in waste1 drop to hub      0.
74            fraction loss in waste2 drop to hub      0.
75            fraction loss in waste3 drop to hub      0.
76            fraction loss in collection hub drop     0.
77            fraction loss in unit                    0.
78            fraction loss in line run                0.25682
79            component upstream of unit, g/s          0.009317
80            mol fract. headspace upstream (y)        1.585e-07
81            headspace at conduit discharge, y        0.
82            headspace end of conduit (y)             0.
83            mol fract. headspace vent base           0.
84            headspace flow out vent (cc/s)           0.
85            headspace flow down line (cc/s)          0.
86            KG surface (m/s)                         0.005209
87            KL surface (m/s)                         2.904e-04
88            flow of waste down hub (l/s)             0.
89            component flow in waste into unit (g/s)  0.
90            total component into unit, g/s           0.009317
91            TOTAL AIR EMISSIONS  (g/s)               0.002393
92                             (Mg/year)               0.075461
93            EMISSION FACTOR  (g/cm2-s)               1.311e-10
94            UNIT EXIT CONCENTRATION (ppmw)           0.007285
95         DETAILED CALCULATIONS at Unit 11 def.aerated biotre
96         Type: aerated biotreatment
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98         COMPOUND: DIMETHYL DISULFIDE
99   
100         Type of unit is aerated biotreatment
101         1 Description of unit                      11    def.aerated biotre
102         2 Wastewater temperature   (C)                   30.4
103         3 length of aeration unit (m)                    818
104         4 width of aeration unit (m)                     475
105         5 depth of aeration unit (m)                     8.5
106         6 Area of agitation (each aerator,m2)            47
107         7 Total number of agitators in the unit          2
108         8 Power of agitation (each aerator,HP)           75
109         9 Impeller diameter (cm)                         49.53
110         10 Impeller rotation (RPM)                       1200
111         11 Agitator mechanical efficiency                0.83
112         12 aerator effectiveness, alpha                  0.83
113         13 if there is plug flow, enter 1                0
114         14 Overall biorate (mg/g bio-hr)                 19
115         15 Aeration air flow (m3/s)                      0
116         16 active biomass, aeration (g/l)                0.3
117         17 If covered, then enter 1                      0
118         18 special input                                 0
119         19 pH  (enter 0 for no pH adjustment)            7.56
120   
121         Properties of DIMETHYL DISULFIDE at 30.4 deg.C (86.7 deg.F)
122            hl= 0.001437 atm-m3/mol      vp= 38.537 mmHg (0.74539 psia)
123                79.85 y/x
124                0.057737 g/L gas per g/L liquid
125            Temperature adjustment factor = 1.046 ^(T-25), deg. C
126            k1= 0. L/g-hr          dl= 1.028e-05 cm2/s  dv= 0.086185 cm2/s
127         Compound flow rate from inlet water is 0.006924 g/s.
128         Compound flow rate from inlet vent is 0. g/s.



129         Compound flow rate from inlet duct is 0. g/s.
130         Submerged aeration rate from inlet vent is 0. m3/s.
131         Total submerged aeration is 0. m3/s.
132         The residence time in the unit is 965.198 hr.
133         ____Biomass production________________
134             The biomass production rate is 0.mg/hr. (0. mg/L)
135             The fraction dissolved solids converted is 0. .
136             The estimated biomass exit concentration is 0. mg/L.
137         ________Quiescent wind shear surface___Springer_
138         The fetch to depth ratio is 82.748.
139         kl is estimated as 5.923e-06 m/s.
140         kg is estimated as 0.005084 m/s.  Model: 2
141         kg is estimated as 0.005084 m/s.  Model: 2
142         The Schmidt number is 1.74044.
143         The friction velocity is 31.28 m/s
144         kg is estimated as 0.010834 m/s.  Model: 3
145         ________Agitated surface___________________
146         The rotation speed is 125.654 radians per second.
147         The rotation factor NRW is 2.052e+06.
148         The power number NPR is 7.881e-04.
149         The rotation factor NFR is 797.027.
150         kg (agitated)is estimated as 0.11443 m/s.
151         kl (agitated)is estimated as 0.045752 m/s.
152             The specified and growth biomass is 0.3 g/L.
153          The effective KL (surface + diffused air) is 7.251e-06 m/s.
154          The effective stripping time (surface + diffused air) is 1.954e+04 minutes. 

(325.645 hrs.)
155          The pump mixing time is 5 x the pumping recirculaion time, 0. min.
156          The ratio of the mixing to the striping (surface + diffused air) is 0.
157          The mean residence time is 5.791e+04 min. (965.198 hr.)
158          The ratio of the pump mixing to the residence time is 0.
159            KG aerated (m/s)                         0.11657
160            KL aerated (m/s)                         0.045752
161            KL OVERALL AERATED (m/s)                 0.00596
162            KG quiescent (m/s)                       0.005179
163            KL quiescent (m/s)                       5.923e-06
164            KL OVERALL QUIESCENT (m/s)               5.81e-06
165            KL OVERALL (m/s)                         7.251e-06
166            air stripping time constant (min)        1.954e+04
167            FRACTION SURFACE VOLATILIZED             0.002996
168            FRACTION SUBMERGED VOLATILIZED           0.
169            TOTAL FRACTION VOLATILIZED               0.002996
170            FRACTION BIOLOGICALLY REMOVED            0.99599
171            FRACTION ABSORBED                        0.
172            TOTAL AIR EMISSIONS  (g/s)               2.075e-05
173                             (Mg/year)               6.542e-04
174            EMISSION FACTOR  (g/cm2-s)               5.339e-15
175            UNIT EXIT CONCENTRATION (ppmw)           7.364e-06
176         DETAILED CALCULATIONS at Unit 12 def.system exit st
177         Type: system exit stream
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179         COMPOUND: DIMETHYL DISULFIDE
180   
181         Type of unit is system exit stream
182         1 Description of unit                      12    def.system exit st
183   
184            TOTAL AIR EMISSIONS  (g/s)               0.
185                             (Mg/year)               0.
186            EMISSION FACTOR  (g/cm2-s)               5.339e-15
187            UNIT EXIT CONCENTRATION (ppmw)           7.364e-06
188         DETAILED CALCULATIONS at Unit 13 default open hub d
189         Type: open hub drain
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191         COMPOUND: DIMETHYL DISULFIDE
192   
193         Type of unit is open hub drain
194         1 Description of unit                      13    default open hub d
195         2 Underflow T (C)                                31.6
196         3 Total water added at the unit (l/s)            0
197         4 Area of openings at unit (cm2)                 50
198         5 Radius of drop pipe (cm)                       5
199         6 Drop length to conduit (cm)                    61
200         7 Open surface=1                                 0
201         8 Subsurface entrance=1                          0
202         9 subsurface exit =1                             0
203         10 radius of underflow conduit (cm)              12
204         11 distance to next unit (cm)                    500
205         12 slope of underflow conduit                    0.015
206         16 velocity air at drain opening (ft/min)        84
207         17 municipal waste in conduit =1                 0
208         18 Assume equilibrium in unit, =1                0
209         19 pH  (enter 0 for no pH adjustment)            7.47
210   
211          Equilibrium partitioning in drain drop hub is assumed.
212            Total drain flow is  950.489 l/s.
213            Weight fraction down is  1.04E-08
214            Gas concentration in  0 mol fraction.
215            Gas flow  950.489 L/s
216            Weight fraction out at base of drop is  9.80262324051644E-09
217            fraction transferred in the drain drop from hub is .05744
218            fraction loss in waste1 drop to hub      0.
219            fraction loss in waste2 drop to hub      0.
220            fraction loss in waste3 drop to hub      0.
221            fraction loss in collection hub drop     0.05744
222            fraction loss in unit                    0.
223            fraction loss in line run                -9.996e-08
224            component upstream of unit, g/s          0.
225            mol fract. headspace upstream (y)        0.
226            headspace at conduit discharge, y        1.585e-07
227            headspace end of conduit (y)             1.585e-07
228            mol fract. headspace vent base           1.585e-07
229            headspace flow out vent (cc/s)           -9.505e+05
230            headspace flow down line (cc/s)          9.505e+05
231            KG surface (m/s)                         1621.827
232            KL surface (m/s)                         5.743e-09
233            flow of waste down hub (l/s)             0.
234            component flow in waste into unit (g/s)  0.009885
235            total component into unit, g/s           0.009317
236            TOTAL AIR EMISSIONS  (g/s)               0.
237                             (Mg/year)               0.
238            EMISSION FACTOR  (g/cm2-s)               5.339e-15
239            UNIT EXIT CONCENTRATION (ppmw)           0.009803
240         DETAILED CALCULATIONS at Unit 14 default open hub d
241         Type: open hub drain
242           Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\June 2022 TRS WATER9 H2SSIM Runs\ALS AVG 
RUNS\IPT Holding Pond ALS AVG 6/28/2022 5:25:58 PM  10:25:55

243         COMPOUND: DIMETHYL DISULFIDE
244   
245         Type of unit is open hub drain
246         1 Description of unit                      14    default open hub d
247         2 Underflow T (C)                                25
248         3 Total water added at the unit (l/s)            0
249         4 Area of openings at unit (cm2)                 50
250         5 Radius of drop pipe (cm)                       5
251         6 Drop length to conduit (cm)                    61
252         7 Open surface=1                                 0
253         8 Subsurface entrance=1                          0



254         9 subsurface exit =1                             0
255         10 radius of underflow conduit (cm)              12
256         11 distance to next unit (cm)                    500
257         12 slope of underflow conduit                    0.015
258         16 velocity air at drain opening (ft/min)        84
259         17 municipal waste in conduit =1                 0
260         18 Assume equilibrium in unit, =1                0
261         19 pH  (enter 0 for no pH adjustment)            0
262   
263            fraction loss in waste1 drop to hub      0.
264            fraction loss in waste2 drop to hub      0.
265            fraction loss in waste3 drop to hub      0.
266            fraction loss in collection hub drop     0.
267            fraction loss in unit                    0.
268            fraction loss in line run                0.
269            component upstream of unit, g/s          0.
270            mol fract. headspace upstream (y)        0.
271            headspace at conduit discharge, y        0.
272            headspace end of conduit (y)             0.
273            mol fract. headspace vent base           0.
274            headspace flow out vent (cc/s)           0.43059
275            headspace flow down line (cc/s)          -0.01876
276            KG surface (m/s)                         0.00101
277            KL surface (m/s)                         1.8e-21
278            flow of waste down hub (l/s)             0.
279            component flow in waste into unit (g/s)  0.
280            total component into unit, g/s           0.
281            TOTAL AIR EMISSIONS  (g/s)               0.
282                             (Mg/year)               0.
283            EMISSION FACTOR  (g/cm2-s)               5.339e-15
284            UNIT EXIT CONCENTRATION (ppmw)           0.
285   



1   
2   
3         Type of unit is
4         1 Total water added at the unit (l/s)      50     0
5         2 Area of openings at unit (cm2)                  50
6         3 Radius of drop pipe (cm)                        5
7         4 Drop length to conduit (cm)                     61
8         5 Humidity of inlet air (%)                       40
9         6 Temperature of air (C)                          25
10         7 Drain air velocity (ft/min)                     84
11         8 manhole air velocity (ft/min)                   128
12         9 Conduit air velocity (ft/min)                   66
13         10 Wind speed (cm/s at 10 m)                      447
14         11 distance to next unit (cm)                     500
15         12 slope of underflow conduit                     .015
16         13 friction factor liquid                         .016
17         14 friction factor gas                            .006
18         15 radius of underflow conduit (cm)               12
19         16 Underflow T (C)                                25
20         17 oscillation cycle time (min)                   5
21         18 design collection velocities  (ft/s)           2
22         19 design branch line fraction full               .4
23   
24         Type of unit is
25         8 HL partition flag=1, adjust for sorption        0
26         9 unit recycle convergence number                 200
27         10 oil molecular weight                           0
28         11 oil density  (g/cc)                            0
29         12 NaUT 1=municipal 2=industrial  3=turb.         0
30         13 NaUT 1=mass tr. 2=equil                        0
31         14 parts biomass per 1000 parts COD
32         15 oil water partition method 0=owpc
33         16 use UNIFAC aqueous data base =1
34         17 specify mass transfer for unit, =1
35         18 Use biomass for unit option, =1
36         19 biogrowth Monod half concentration ppm
37   
38         DETAILED CALCULATIONS at Unit 10 def.open trench
39         Type: open trench
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41         COMPOUND: DIMETHYL SULFIDE  (DMS)
42   
43         Type of unit is open trench
44         1 Description of unit                      10    def.open trench
45         2 Underflow T (C)                                31.6
46         3 Total water added at the unit (l/s)            0
47         8 Subsurface entrance=1                          0
48         9 subsurface exit =1                             0
49         10 width of trench (m)                           3.65
50         11 distance to next unit (cm)                    50000
51         12 slope of underflow conduit                    0.015
52         13 depth  of trench (m)                          3
53         19 pH  (enter 0 for no pH adjustment)            7.47
54   
55         Trench model for mass transfer from a surface.
56          The effective depth of water flow (h) is 0.44324 ft.
57          The water flow rate is 9.505e+05 cm3/s.
58          The velocity of the flow (v)is 6.32388 ft/s.
59          The width of the unit is 365. cm.
60          The oxygen diffusion coefficient (ratio) adjustment factor is 0.75312.
61          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
62          The liquid phase mass transfer coefficient from surface is 3.943e-04 m/s.
63         The Schmidt number is 1.03042.
64         The friction velocity is 13.347 m/s



65         kg is estimated as 0.006957 m/s.  Model: 3
66         The slope of the U drain is 0.015
67         The water velocity is 192.752 cm/s.  (6.32388 ft/s.)
68         The depth of the water is 13.51 cm (5.51429 in.)
69         Kl= 3.943e-04 m/s;  Kg=  6.956951E-03 m/s
70         the ratio of the mass transfer to depth is  1.9339408383684E-03
71         The residence time in the trench is  259.4007 sec.
72         fraction emitted 0.39448
73            fraction loss in waste1 drop to hub      0.
74            fraction loss in waste2 drop to hub      0.
75            fraction loss in waste3 drop to hub      0.
76            fraction loss in collection hub drop     0.
77            fraction loss in unit                    0.
78            fraction loss in line run                0.39448
79            component upstream of unit, g/s          0.007986
80            mol fract. headspace upstream (y)        3.614e-07
81            headspace at conduit discharge, y        0.
82            headspace end of conduit (y)             0.
83            mol fract. headspace vent base           0.
84            headspace flow out vent (cc/s)           0.
85            headspace flow down line (cc/s)          0.
86            KG surface (m/s)                         0.006957
87            KL surface (m/s)                         3.943e-04
88            flow of waste down hub (l/s)             0.
89            component flow in waste into unit (g/s)  0.
90            total component into unit, g/s           0.007986
91            TOTAL AIR EMISSIONS  (g/s)               0.00315
92                             (Mg/year)               0.099346
93            EMISSION FACTOR  (g/cm2-s)               1.726e-10
94            UNIT EXIT CONCENTRATION (ppmw)           0.005087
95         DETAILED CALCULATIONS at Unit 11 def.aerated biotre
96         Type: aerated biotreatment
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98         COMPOUND: DIMETHYL SULFIDE  (DMS)
99   
100         Type of unit is aerated biotreatment
101         1 Description of unit                      11    def.aerated biotre
102         2 Wastewater temperature   (C)                   30.4
103         3 length of aeration unit (m)                    818
104         4 width of aeration unit (m)                     475
105         5 depth of aeration unit (m)                     8.5
106         6 Area of agitation (each aerator,m2)            47
107         7 Total number of agitators in the unit          2
108         8 Power of agitation (each aerator,HP)           75
109         9 Impeller diameter (cm)                         49.53
110         10 Impeller rotation (RPM)                       1200
111         11 Agitator mechanical efficiency                0.83
112         12 aerator effectiveness, alpha                  0.83
113         13 if there is plug flow, enter 1                0
114         14 Overall biorate (mg/g bio-hr)                 19
115         15 Aeration air flow (m3/s)                      0
116         16 active biomass, aeration (g/l)                0.3
117         17 If covered, then enter 1                      0
118         18 special input                                 0
119         19 pH  (enter 0 for no pH adjustment)            7.56
120   
121         Properties of DIMETHYL SULFIDE  (DMS) at 30.4 deg.C (86.7 deg.F)
122            hl= 0.002556 atm-m3/mol      vp= 615.845 mmHg (11.912 psia)
123                141.988 y/x
124                0.10267 g/L gas per g/L liquid
125            Temperature adjustment factor = 1.046 ^(T-25), deg. C
126            k1= 0. L/g-hr          dl= 1.486e-05 cm2/s  dv= 0.14457 cm2/s
127         Compound flow rate from inlet water is 0.004836 g/s.
128         Compound flow rate from inlet vent is 0. g/s.



129         Compound flow rate from inlet duct is 0. g/s.
130         Submerged aeration rate from inlet vent is 0. m3/s.
131         Total submerged aeration is 0. m3/s.
132         The residence time in the unit is 965.198 hr.
133         ____Biomass production________________
134             The biomass production rate is 0.mg/hr. (0. mg/L)
135             The fraction dissolved solids converted is 0. .
136             The estimated biomass exit concentration is 0. mg/L.
137         ________Quiescent wind shear surface___Springer_
138         The fetch to depth ratio is 82.748.
139         kl is estimated as 7.572e-06 m/s.
140         kg is estimated as 0.007189 m/s.  Model: 2
141         kg is estimated as 0.007189 m/s.  Model: 2
142         The Schmidt number is 1.03756.
143         The friction velocity is 31.28 m/s
144         kg is estimated as 0.014912 m/s.  Model: 3
145         ________Agitated surface___________________
146         The rotation speed is 125.654 radians per second.
147         The rotation factor NRW is 2.052e+06.
148         The power number NPR is 7.881e-04.
149         The rotation factor NFR is 797.027.
150         kg (agitated)is estimated as 0.1482 m/s.
151         kl (agitated)is estimated as 0.055007 m/s.
152             The specified and growth biomass is 0.3 g/L.
153          The effective KL (surface + diffused air) is 1.046e-05 m/s.
154          The effective stripping time (surface + diffused air) is 1.354e+04 minutes. 

(225.655 hrs.)
155          The pump mixing time is 5 x the pumping recirculaion time, 0. min.
156          The ratio of the mixing to the striping (surface + diffused air) is 0.
157          The mean residence time is 5.791e+04 min. (965.198 hr.)
158          The ratio of the pump mixing to the residence time is 0.
159            KG aerated (m/s)                         0.15098
160            KL aerated (m/s)                         0.055007
161            KL OVERALL AERATED (m/s)                 0.012264
162            KG quiescent (m/s)                       0.007324
163            KL quiescent (m/s)                       7.572e-06
164            KL OVERALL QUIESCENT (m/s)               7.498e-06
165            KL OVERALL (m/s)                         1.046e-05
166            air stripping time constant (min)        1.354e+04
167            FRACTION SURFACE VOLATILIZED             0.018853
168            FRACTION SUBMERGED VOLATILIZED           0.
169            TOTAL FRACTION VOLATILIZED               0.018853
170            FRACTION BIOLOGICALLY REMOVED            0.97674
171            FRACTION ABSORBED                        0.
172            TOTAL AIR EMISSIONS  (g/s)               9.116e-05
173                             (Mg/year)               0.002875
174            EMISSION FACTOR  (g/cm2-s)               2.346e-14
175            UNIT EXIT CONCENTRATION (ppmw)           2.242e-05
176         DETAILED CALCULATIONS at Unit 12 def.system exit st
177         Type: system exit stream
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179         COMPOUND: DIMETHYL SULFIDE  (DMS)
180   
181         Type of unit is system exit stream
182         1 Description of unit                      12    def.system exit st
183   
184            TOTAL AIR EMISSIONS  (g/s)               0.
185                             (Mg/year)               0.
186            EMISSION FACTOR  (g/cm2-s)               2.346e-14
187            UNIT EXIT CONCENTRATION (ppmw)           2.242e-05
188         DETAILED CALCULATIONS at Unit 13 default open hub d
189         Type: open hub drain
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191         COMPOUND: DIMETHYL SULFIDE  (DMS)
192   
193         Type of unit is open hub drain
194         1 Description of unit                      13    default open hub d
195         2 Underflow T (C)                                31.6
196         3 Total water added at the unit (l/s)            0
197         4 Area of openings at unit (cm2)                 50
198         5 Radius of drop pipe (cm)                       5
199         6 Drop length to conduit (cm)                    61
200         7 Open surface=1                                 0
201         8 Subsurface entrance=1                          0
202         9 subsurface exit =1                             0
203         10 radius of underflow conduit (cm)              12
204         11 distance to next unit (cm)                    500
205         12 slope of underflow conduit                    0.015
206         16 velocity air at drain opening (ft/min)        84
207         17 municipal waste in conduit =1                 0
208         18 Assume equilibrium in unit, =1                0
209         19 pH  (enter 0 for no pH adjustment)            7.47
210   
211          Equilibrium partitioning in drain drop hub is assumed.
212            Total drain flow is  950.489 l/s.
213            Weight fraction down is  9.300001E-09
214            Gas concentration in  0 mol fraction.
215            Gas flow  950.489 L/s
216            Weight fraction out at base of drop is  8.40183103595816E-09
217            fraction transferred in the drain drop from hub is .096577
218            fraction loss in waste1 drop to hub      0.
219            fraction loss in waste2 drop to hub      0.
220            fraction loss in waste3 drop to hub      0.
221            fraction loss in collection hub drop     0.096577
222            fraction loss in unit                    0.
223            fraction loss in line run                0.
224            component upstream of unit, g/s          0.
225            mol fract. headspace upstream (y)        0.
226            headspace at conduit discharge, y        3.614e-07
227            headspace end of conduit (y)             3.614e-07
228            mol fract. headspace vent base           3.613e-07
229            headspace flow out vent (cc/s)           -9.505e+05
230            headspace flow down line (cc/s)          9.505e+05
231            KG surface (m/s)                         2290.047
232            KL surface (m/s)                         7.434e-09
233            flow of waste down hub (l/s)             0.
234            component flow in waste into unit (g/s)  0.00884
235            total component into unit, g/s           0.007986
236            TOTAL AIR EMISSIONS  (g/s)               0.
237                             (Mg/year)               0.
238            EMISSION FACTOR  (g/cm2-s)               2.346e-14
239            UNIT EXIT CONCENTRATION (ppmw)           0.008402
240         DETAILED CALCULATIONS at Unit 14 default open hub d
241         Type: open hub drain
242           Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\June 2022 TRS WATER9 H2SSIM Runs\ALS AVG 
RUNS\IPT Holding Pond ALS AVG 6/28/2022 5:25:58 PM  10:25:28

243         COMPOUND: DIMETHYL SULFIDE  (DMS)
244   
245         Type of unit is open hub drain
246         1 Description of unit                      14    default open hub d
247         2 Underflow T (C)                                25
248         3 Total water added at the unit (l/s)            0
249         4 Area of openings at unit (cm2)                 50
250         5 Radius of drop pipe (cm)                       5
251         6 Drop length to conduit (cm)                    61
252         7 Open surface=1                                 0
253         8 Subsurface entrance=1                          0



254         9 subsurface exit =1                             0
255         10 radius of underflow conduit (cm)              12
256         11 distance to next unit (cm)                    500
257         12 slope of underflow conduit                    0.015
258         16 velocity air at drain opening (ft/min)        84
259         17 municipal waste in conduit =1                 0
260         18 Assume equilibrium in unit, =1                0
261         19 pH  (enter 0 for no pH adjustment)            0
262   
263            fraction loss in waste1 drop to hub      0.
264            fraction loss in waste2 drop to hub      0.
265            fraction loss in waste3 drop to hub      0.
266            fraction loss in collection hub drop     0.
267            fraction loss in unit                    0.
268            fraction loss in line run                0.
269            component upstream of unit, g/s          0.
270            mol fract. headspace upstream (y)        0.
271            headspace at conduit discharge, y        0.
272            headspace end of conduit (y)             0.
273            mol fract. headspace vent base           0.
274            headspace flow out vent (cc/s)           -0.2153
275            headspace flow down line (cc/s)          -0.01876
276            KG surface (m/s)                         0.001426
277            KL surface (m/s)                         1.8e-21
278            flow of waste down hub (l/s)             0.
279            component flow in waste into unit (g/s)  0.
280            total component into unit, g/s           0.
281            TOTAL AIR EMISSIONS  (g/s)               0.
282                             (Mg/year)               0.
283            EMISSION FACTOR  (g/cm2-s)               2.346e-14
284            UNIT EXIT CONCENTRATION (ppmw)           0.
285   



1   
2   
3         Type of unit is
4         1 Total water added at the unit (l/s)      50     0
5         2 Area of openings at unit (cm2)                  50
6         3 Radius of drop pipe (cm)                        5
7         4 Drop length to conduit (cm)                     61
8         5 Humidity of inlet air (%)                       40
9         6 Temperature of air (C)                          25
10         7 Drain air velocity (ft/min)                     84
11         8 manhole air velocity (ft/min)                   128
12         9 Conduit air velocity (ft/min)                   66
13         10 Wind speed (cm/s at 10 m)                      447
14         11 distance to next unit (cm)                     500
15         12 slope of underflow conduit                     .015
16         13 friction factor liquid                         .016
17         14 friction factor gas                            .006
18         15 radius of underflow conduit (cm)               12
19         16 Underflow T (C)                                25
20         17 oscillation cycle time (min)                   5
21         18 design collection velocities  (ft/s)           2
22         19 design branch line fraction full               .4
23   
24         Type of unit is
25         8 HL partition flag=1, adjust for sorption        0
26         9 unit recycle convergence number                 200
27         10 oil molecular weight                           0
28         11 oil density  (g/cc)                            0
29         12 NaUT 1=municipal 2=industrial  3=turb.         0
30         13 NaUT 1=mass tr. 2=equil                        0
31         14 parts biomass per 1000 parts COD
32         15 oil water partition method 0=owpc
33         16 use UNIFAC aqueous data base =1
34         17 specify mass transfer for unit, =1
35         18 Use biomass for unit option, =1
36         19 biogrowth Monod half concentration ppm
37   
38         DETAILED CALCULATIONS at Unit 10 def.open trench
39         Type: open trench
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41         COMPOUND: METHANETHIOL(methyl mercaptan)
42   
43         Type of unit is open trench
44         1 Description of unit                      10    def.open trench
45         2 Underflow T (C)                                31.6
46         3 Total water added at the unit (l/s)            0
47         8 Subsurface entrance=1                          0
48         9 subsurface exit =1                             0
49         10 width of trench (m)                           3.65
50         11 distance to next unit (cm)                    50000
51         12 slope of underflow conduit                    0.015
52         13 depth  of trench (m)                          3
53         19 pH  (enter 0 for no pH adjustment)            7.47
54   
55         Trench model for mass transfer from a surface.
56          The effective depth of water flow (h) is 0.44324 ft.
57          The water flow rate is 9.505e+05 cm3/s.
58          The velocity of the flow (v)is 6.32388 ft/s.
59          The width of the unit is 365. cm.
60          The oxygen diffusion coefficient (ratio) adjustment factor is 0.76167.
61          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
62          The liquid phase mass transfer coefficient from surface is 3.988e-04 m/s.
63         The Schmidt number is 0.64189.
64         The friction velocity is 13.347 m/s



65         kg is estimated as 0.009184 m/s.  Model: 3
66         The slope of the U drain is 0.015
67         The water velocity is 192.752 cm/s.  (6.32388 ft/s.)
68         The depth of the water is 13.51 cm (5.51429 in.)
69         Kl= 3.988e-04 m/s;  Kg=  9.18442E-03 m/s
70         the ratio of the mass transfer to depth is  2.32502892978858E-03
71         The residence time in the trench is  259.4007 sec.
72         fraction emitted 0.45289
73            fraction loss in waste1 drop to hub      0.
74            fraction loss in waste2 drop to hub      0.
75            fraction loss in waste3 drop to hub      0.
76            fraction loss in collection hub drop     0.
77            fraction loss in unit                    0.
78            fraction loss in line run                0.45289
79            component upstream of unit, g/s          0.005927
80            mol fract. headspace upstream (y)        5.012e-07
81            headspace at conduit discharge, y        0.
82            headspace end of conduit (y)             0.
83            mol fract. headspace vent base           0.
84            headspace flow out vent (cc/s)           0.
85            headspace flow down line (cc/s)          0.
86            KG surface (m/s)                         0.009184
87            KL surface (m/s)                         3.988e-04
88            flow of waste down hub (l/s)             0.
89            component flow in waste into unit (g/s)  0.
90            total component into unit, g/s           0.005927
91            TOTAL AIR EMISSIONS  (g/s)               0.002684
92                             (Mg/year)               0.084649
93            EMISSION FACTOR  (g/cm2-s)               1.471e-10
94            UNIT EXIT CONCENTRATION (ppmw)           0.003411
95         DETAILED CALCULATIONS at Unit 11 def.aerated biotre
96         Type: aerated biotreatment
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98         COMPOUND: METHANETHIOL(methyl mercaptan)
99   
100         Type of unit is aerated biotreatment
101         1 Description of unit                      11    def.aerated biotre
102         2 Wastewater temperature   (C)                   30.4
103         3 length of aeration unit (m)                    818
104         4 width of aeration unit (m)                     475
105         5 depth of aeration unit (m)                     8.5
106         6 Area of agitation (each aerator,m2)            47
107         7 Total number of agitators in the unit          2
108         8 Power of agitation (each aerator,HP)           75
109         9 Impeller diameter (cm)                         49.53
110         10 Impeller rotation (RPM)                       1200
111         11 Agitator mechanical efficiency                0.83
112         12 aerator effectiveness, alpha                  0.83
113         13 if there is plug flow, enter 1                0
114         14 Overall biorate (mg/g bio-hr)                 19
115         15 Aeration air flow (m3/s)                      0
116         16 active biomass, aeration (g/l)                0.3
117         17 If covered, then enter 1                      0
118         18 special input                                 0
119         19 pH  (enter 0 for no pH adjustment)            7.56
120   
121         Properties of METHANETHIOL(methyl mercaptan) at 30.4 deg.C (86.7 deg.F)
122            hl= 0.00373 atm-m3/mol      vp= 2038.439 mmHg (39.428 psia)
123                207.231 y/x
124                0.14984 g/L gas per g/L liquid
125            Temperature adjustment factor = 1.046 ^(T-25), deg. C
126            k1= 0. L/g-hr          dl= 1.507e-05 cm2/s  dv= 0.23208 cm2/s
127         Compound flow rate from inlet water is 0.003243 g/s.
128         Compound flow rate from inlet vent is 0. g/s.
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129         Compound flow rate from inlet duct is 0. g/s.
130         Submerged aeration rate from inlet vent is 0. m3/s.
131         Total submerged aeration is 0. m3/s.
132         The residence time in the unit is 965.198 hr.
133         ____Biomass production________________
134             The biomass production rate is 0.mg/hr. (0. mg/L)
135             The fraction dissolved solids converted is 0. .
136             The estimated biomass exit concentration is 0. mg/L.
137         ________Quiescent wind shear surface___Springer_
138         The fetch to depth ratio is 82.748.
139         kl is estimated as 7.641e-06 m/s.
140         kg is estimated as 0.009872 m/s.  Model: 2
141         kg is estimated as 0.009872 m/s.  Model: 2
142         The Schmidt number is 0.64634.
143         The friction velocity is 31.28 m/s
144         kg is estimated as 0.020108 m/s.  Model: 3
145         ________Agitated surface___________________
146         The rotation speed is 125.654 radians per second.
147         The rotation factor NRW is 2.052e+06.
148         The power number NPR is 7.881e-04.
149         The rotation factor NFR is 797.027.
150         kg (agitated)is estimated as 0.18777 m/s.
151         kl (agitated)is estimated as 0.055383 m/s.
152             The specified and growth biomass is 0.3 g/L.
153          The effective KL (surface + diffused air) is 1.223e-05 m/s.
154          The effective stripping time (surface + diffused air) is 1.159e+04 minutes. 

(193.128 hrs.)
155          The pump mixing time is 5 x the pumping recirculaion time, 0. min.
156          The ratio of the mixing to the striping (surface + diffused air) is 0.
157          The mean residence time is 5.791e+04 min. (965.198 hr.)
158          The ratio of the pump mixing to the residence time is 0.
159            KG aerated (m/s)                         0.19129
160            KL aerated (m/s)                         0.055383
161            KL OVERALL AERATED (m/s)                 0.019113
162            KG quiescent (m/s)                       0.010057
163            KL quiescent (m/s)                       7.641e-06
164            KL OVERALL QUIESCENT (m/s)               7.604e-06
165            KL OVERALL (m/s)                         1.223e-05
166            air stripping time constant (min)        1.159e+04
167            FRACTION SURFACE VOLATILIZED             0.034475
168            FRACTION SUBMERGED VOLATILIZED           0.
169            TOTAL FRACTION VOLATILIZED               0.034475
170            FRACTION BIOLOGICALLY REMOVED            0.95863
171            FRACTION ABSORBED                        0.
172            TOTAL AIR EMISSIONS  (g/s)               1.118e-04
173                             (Mg/year)               0.003525
174            EMISSION FACTOR  (g/cm2-s)               2.877e-14
175            UNIT EXIT CONCENTRATION (ppmw)           2.353e-05
176         DETAILED CALCULATIONS at Unit 12 def.system exit st
177         Type: system exit stream
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179         COMPOUND: METHANETHIOL(methyl mercaptan)
180   
181         Type of unit is system exit stream
182         1 Description of unit                      12    def.system exit st
183   
184            TOTAL AIR EMISSIONS  (g/s)               0.
185                             (Mg/year)               0.
186            EMISSION FACTOR  (g/cm2-s)               2.877e-14
187            UNIT EXIT CONCENTRATION (ppmw)           2.353e-05
188         DETAILED CALCULATIONS at Unit 13 default open hub d
189         Type: open hub drain
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191         COMPOUND: METHANETHIOL(methyl mercaptan)
192   
193         Type of unit is open hub drain
194         1 Description of unit                      13    default open hub d
195         2 Underflow T (C)                                31.6
196         3 Total water added at the unit (l/s)            0
197         4 Area of openings at unit (cm2)                 50
198         5 Radius of drop pipe (cm)                       5
199         6 Drop length to conduit (cm)                    61
200         7 Open surface=1                                 0
201         8 Subsurface entrance=1                          0
202         9 subsurface exit =1                             0
203         10 radius of underflow conduit (cm)              12
204         11 distance to next unit (cm)                    500
205         12 slope of underflow conduit                    0.015
206         16 velocity air at drain opening (ft/min)        84
207         17 municipal waste in conduit =1                 0
208         18 Assume equilibrium in unit, =1                0
209         19 pH  (enter 0 for no pH adjustment)            7.47
210   
211          Equilibrium partitioning in drain drop hub is assumed.
212            Total drain flow is  950.489 l/s.
213            Weight fraction down is  7.2E-09
214            Gas concentration in  0 mol fraction.
215            Gas flow  950.489 L/s
216            Weight fraction out at base of drop is  6.23546093564362E-09
217            fraction transferred in the drain drop from hub is .133964
218            fraction loss in waste1 drop to hub      0.
219            fraction loss in waste2 drop to hub      0.
220            fraction loss in waste3 drop to hub      0.
221            fraction loss in collection hub drop     0.13396
222            fraction loss in unit                    0.
223            fraction loss in line run                0.
224            component upstream of unit, g/s          0.
225            mol fract. headspace upstream (y)        0.
226            headspace at conduit discharge, y        5.012e-07
227            headspace end of conduit (y)             5.012e-07
228            mol fract. headspace vent base           5.011e-07
229            headspace flow out vent (cc/s)           -9.505e+05
230            headspace flow down line (cc/s)          9.505e+05
231            KG surface (m/s)                         3140.126
232            KL surface (m/s)                         7.505e-09
233            flow of waste down hub (l/s)             0.
234            component flow in waste into unit (g/s)  0.006844
235            total component into unit, g/s           0.005927
236            TOTAL AIR EMISSIONS  (g/s)               0.
237                             (Mg/year)               0.
238            EMISSION FACTOR  (g/cm2-s)               2.877e-14
239            UNIT EXIT CONCENTRATION (ppmw)           0.006235
240         DETAILED CALCULATIONS at Unit 14 default open hub d
241         Type: open hub drain
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243         COMPOUND: METHANETHIOL(methyl mercaptan)
244   
245         Type of unit is open hub drain
246         1 Description of unit                      14    default open hub d
247         2 Underflow T (C)                                25
248         3 Total water added at the unit (l/s)            0
249         4 Area of openings at unit (cm2)                 50
250         5 Radius of drop pipe (cm)                       5
251         6 Drop length to conduit (cm)                    61
252         7 Open surface=1                                 0
253         8 Subsurface entrance=1                          0



254         9 subsurface exit =1                             0
255         10 radius of underflow conduit (cm)              12
256         11 distance to next unit (cm)                    500
257         12 slope of underflow conduit                    0.015
258         16 velocity air at drain opening (ft/min)        84
259         17 municipal waste in conduit =1                 0
260         18 Assume equilibrium in unit, =1                0
261         19 pH  (enter 0 for no pH adjustment)            0
262   
263            fraction loss in waste1 drop to hub      0.
264            fraction loss in waste2 drop to hub      0.
265            fraction loss in waste3 drop to hub      0.
266            fraction loss in collection hub drop     0.
267            fraction loss in unit                    0.
268            fraction loss in line run                0.
269            component upstream of unit, g/s          0.
270            mol fract. headspace upstream (y)        0.
271            headspace at conduit discharge, y        0.
272            headspace end of conduit (y)             0.
273            mol fract. headspace vent base           0.
274            headspace flow out vent (cc/s)           0.2153
275            headspace flow down line (cc/s)          -0.01876
276            KG surface (m/s)                         0.001955
277            KL surface (m/s)                         1.8e-21
278            flow of waste down hub (l/s)             0.
279            component flow in waste into unit (g/s)  0.
280            total component into unit, g/s           0.
281            TOTAL AIR EMISSIONS  (g/s)               0.
282                             (Mg/year)               0.
283            EMISSION FACTOR  (g/cm2-s)               2.877e-14
284            UNIT EXIT CONCENTRATION (ppmw)           0.
285   



Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions 7/9/2021 - 7/11/2021 Average
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 0 mg/L

Temperature 111.9

Data Type 2. Model Zone Information pH 9.08 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 243.7

Type of Basin Width 243.7

Data Type 3. Load Characteristics Depth 5.41
Loading 

Characteristics
Main 

Influent Hardpipe Units
Mixing

Flow 21.35 0 Number of Aerators 0

Total Sulfide 0.24657041 0 Total Horsepower 0 HP

Sulfate 390 0 Impellor Size 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 RPM

Windspeed 3.79 Diffused Air Flow 0

Ambient 
Temperature

79 Weir Height 0.38

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
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H2SSIM Results 7/9/2021 - 7/11/2021 Average

Basin Emissions Units

Total Emissions (H2S) 0.000 gms/s kgen 0.25

Total Emissions (H2S) 11.6 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 0.0 tons/yr KDO 0.05

Total Emissions (H2S) 0.0 tonnes/yr KSO4 10

Emission Flux (H2S) 1.0 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.00 gms/s n 0.2

Zone Emissions (H2S) 11.6 lbs/yr MLVSS 2500

Emission Flux (H2S) 1.0 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.472 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 4839.400 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed 69.7%

Current Parameters



PRIMARY CLARIFIER WATER9
ALS AVERAGE CONCENTRATIONS  



1   
2   
3         Type of unit is
4         1 Total water added at the unit (l/s)      50     0
5         2 Area of openings at unit (cm2)                  50
6         3 Radius of drop pipe (cm)                        5
7         4 Drop length to conduit (cm)                     61
8         5 Humidity of inlet air (%)                       40
9         6 Temperature of air (C)                          25
10         7 Drain air velocity (ft/min)                     84
11         8 manhole air velocity (ft/min)                   128
12         9 Conduit air velocity (ft/min)                   66
13         10 Wind speed (cm/s at 10 m)                      447
14         11 distance to next unit (cm)                     500
15         12 slope of underflow conduit                     .015
16         13 friction factor liquid                         .016
17         14 friction factor gas                            .006
18         15 radius of underflow conduit (cm)               12
19         16 Underflow T (C)                                25
20         17 oscillation cycle time (min)                   5
21         18 design collection velocities  (ft/s)           2
22         19 design branch line fraction full               .4
23   
24         Type of unit is
25         8 HL partition flag=1, adjust for sorption        0
26         9 unit recycle convergence number                 200
27         10 oil molecular weight                           0
28         11 oil density  (g/cc)                            0
29         12 NaUT 1=municipal 2=industrial  3=turb.         0
30         13 NaUT 1=mass tr. 2=equil                        0
31         14 parts biomass per 1000 parts COD
32         15 oil water partition method 0=owpc
33         16 use UNIFAC aqueous data base =1
34         17 specify mass transfer for unit, =1
35         18 Use biomass for unit option, =1
36         19 biogrowth Monod half concentration ppm
37   
38         DETAILED CALCULATIONS at Unit 1 def.Closed trench
39         Type: Closed trench
40           Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\June 2022 TRS WATER9 H2SSIM Runs\ALS AVG 
RUNS\ALS AVG IPT Clarifier 6/29/2022 8:05:17 AM  10:21:01

41         COMPOUND: DIMETHYL DISULFIDE
42   
43         Type of unit is Closed trench
44         1 Description of unit                      1     def.Closed trench
45         2 Underflow T (C)                                44.4
46         3 Total water added at the unit (l/s)            0
47         4 Area of openings at unit (cm2)                 50
48         5 Radius of drop pipe (cm)                       5
49         6 Drop length to conduit (cm)                    61
50         7 Open surface=1                                 0
51         8 Subsurface entrance=1                          1
52         9 subsurface exit =1                             1
53         10 width of trench (m)                           1.2
54         11 distance to next unit (cm)                    500
55         12 slope of underflow conduit                    0.015
56         13 depth  of trench (m)                          1.2
57         16 velocity air at opening (ft/min)              84
58         17 municipal waste in conduit =1                 0
59         18 Assume equilibrium in unit, =1                0
60         19 pH  (enter 0 for no pH adjustment)            9.08
61   
62         Trench model for mass transfer from a surface.
63          The effective depth of water flow (h) is 1.00454 ft.
64          The water flow rate is 9.356e+05 cm3/s.



65          The velocity of the flow (v)is 8.35415 ft/s.
66          The width of the unit is 120. cm.
67          The oxygen diffusion coefficient (ratio) adjustment factor is 0.57394.
68          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
69          The liquid phase mass transfer coefficient from surface is 1.806e-04 m/s.
70   
71         Covered Ground Level Trench (U drain);   UNIT: 1
72         width 120. cm;  Rho 0.001091 g/cc;  Visc 1.8e-04 cp
73         Liquid Depth 30.618cm;  Slope 0.015;     Roughness  0.21336 cm
74         Length 0.5382 ft;  Friction Factor0.      Manning coef 0.
75         Headspace temp.  44.4 C;  Humidity 100. %;       Water temp. 44.4 C
76         Velocity  254.6344 cm/s;   Flow 0. gal/min
77         ________drag_____________
78         average water velocity 254.634 cm/s.   Fraction full: 0.25515
79         average water surface velocity 288.957cm/sec
80         velocity of air from internal recirculation  144.479 cm/sec
81         Reynolds number for internal air flow 9.705e+04
82   
83         Properties of DIMETHYL DISULFIDE at 44.4 deg.C (111.9 deg.F)
84            hl= 0.002733 atm-m3/mol      vp= 73.279 mmHg (1.41737 psia)
85                151.837 y/x
86                0.10494 g/L gas per g/L liquid
87            Temperature adjustment factor = 1.046 ^(T-25), deg. C
88            k1= 0. L/g-hr          dl= 1.076e-05 cm2/s  dv= 0.093261 cm2/s
89         _____loss due to mass transfer in conduit run__________________
90           The length of the run of conduit line is 5. m (16.404 ft.)
91           Flow of headspace gas in the conduit run_____0. L/s
92              the pressure gradient for the headspace flow is 0. gf/cm2
93              the headspace area of the sewer 1.073e+04 cm2
94              the headspace average velocity is 0. cm/s.
95              the headspace recirculation velocity is 144.479 cm/s.
96           Flow of water in the conduit run_______935.575 L/s
97              the width of the surface is 120. cm.
98              the depth of the liquid is 30.618 cm. (12.054 in.)
99              the average depth of the liquid is 30.618 cm. (12.054 in.)
100              fraction full of liquid is 0.25515
101              the residence time of the liquid is 1.9636 s.
102          The oil corrected aqueous HL is 1.518e+02 (y/x)
103           Wind Velocity 447. cm/sec ( 10.M.P.H.) (879.921 ft/min)
104           Velocity of headspace in sewer 0. cm/sec  (0. M.P.H.) (0.ft/min)
105            fraction loss in waste1 drop to hub      0.
106            fraction loss in waste2 drop to hub      0.
107            fraction loss in waste3 drop to hub      0.
108            fraction loss in collection hub drop     0.
109            fraction loss in unit                    0.
110            fraction loss in line run                0.
111            component upstream of unit, g/s          0.
112            mol fract. headspace upstream (y)        0.
113            headspace at conduit discharge, y        0.
114            headspace end of conduit (y)             0.
115            mol fract. headspace vent base           0.
116            headspace flow out vent (cc/s)           0.
117            headspace flow down line (cc/s)          0.
118            KG surface (m/s)                         0.
119            KL surface (m/s)                         1.806e-04
120            flow of waste down hub (l/s)             0.
121            component flow in waste into unit (g/s)  0.092435
122            total component into unit, g/s           0.092435
123            TOTAL AIR EMISSIONS  (g/s)               0.
124                             (Mg/year)               0.
125            EMISSION FACTOR  (g/cm2-s)               4.716e-09
126            UNIT EXIT CONCENTRATION (ppmw)           0.0988
127         DETAILED CALCULATIONS at Unit 2 def.primary munici
128         Type: primary municipal clarifier
129           Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\June 2022 TRS WATER9 H2SSIM Runs\ALS AVG 



RUNS\ALS AVG IPT Clarifier 6/29/2022 8:05:17 AM  10:21:01
130         COMPOUND: DIMETHYL DISULFIDE
131   
132         Type of unit is primary municipal clarifier
133         1 Description of unit                      2     def.primary munici
134         2 Wastewater temperature   (C)                   44.4
135         3 primary clarifier diameter (m)                 84
136         4 primary clarifier depth  (m)                   5.41
137         5 clarifier solids removal efficiency            0.7
138         6 waterfall drop height (cm)                     38
139         7 clarifier weir/circumference                   1
140         8 Center well present, =1                        1
141         10 number of identical units in parallel         1
142         15 vent air emission control factor              0
143         16 cover vent rate (m3/s per m2 surface)         0.0005
144         17 If covered, then enter 1                      0
145         19 pH  (enter 0 for no pH adjustment)            9.08
146   
147         Properties of DIMETHYL DISULFIDE at 44.4 deg.C (111.9 deg.F)
148            hl= 0.002733 atm-m3/mol      vp= 73.279 mmHg (1.41737 psia)
149                151.837 y/x
150                0.10494 g/L gas per g/L liquid
151            Temperature adjustment factor = 1.046 ^(T-25), deg. C
152            k1= 0. L/g-hr          dl= 1.076e-05 cm2/s  dv= 0.093261 cm2/s
153         Clarifier surface_____________
154         The residence time in the clarifier is 8.902 hrs.
155         The Henry's law constant of 0.002733 atm-m3/mol is multiplied by
156          a adsorption factor of 1..
157         The adsorption corrected aqueous HL is 1.518e+02 (y/x)
158         The gas phase mass transfer is estimated using correlation 3, MacKay (1983).
159         The Schmidt number is 1.60839.
160         The friction velocity is 13.347 m/s
161         kg is estimated as 0.005417 m/s.  Model: 3
162         Gas phase mass transfer 2.257e-05 g mol/ cm2-s.
163           The flow of water is 935.575 cm3/s.
164           The effective flow depth in the clarifier is 54.1 cm.
165         Clarifier model liquid phase mass transfer 8.494e-05 g mol/ cm2-s.
166         Overall mass transfer 8.288e-05 g mol/cm2-s.
167         Clarifier weir emissions_____________
168         The Schmidt number is 1.60839.
169         The friction velocity is 13.347 m/s
170         kg is estimated as 0.005417 m/s.  Model: 3
171         Weir mass transfer is estimated from the Pincince 11/7/89 primary model
172          The water drop was 0.38 m.
173          The water flow rate was 0.93558 m3/s. (12.763 m3/hr-m)
174          R = Exp(0.* drop ^ 0.* (q * 3600 / cir) ^ 0.* 0. ^ 0.31
175          R = 1.03824
176         The diffusion constant correction is (1.076e-05/.000024)^.677
177         The unadjusted fraction O2 lost from the model is 0.036834.
178         The overall O2 mass transfer coefficient from the model is 3.436e-04 m/s.
179         The overall compound mass transfer coefficient from the model is 2.007e-04 m/s.
180            residence time (hours)                   8.90152
181            KG surface (m/s)                         0.005519
182            KL surface (m/s)                         1.529e-05
183            KL OVERALL SURFACE (m/s)                 1.492e-05
184            Fraction lost from clarifier surface     0.08458
185            KG waterfall (m/s)                       0.005519
186            KL waterfall (m/s)                       2.007e-04
187            KL OVERALL WATERFALL (m/s)               1.514e-04
188            Fraction lost from weir waterfall        0.01474
189            fraction of equilibrium in the unit      0.
190            Fraction absorbed in underflow           0.
191            TOTAL FRACTION LOST TO THE AIR           0.09932
192            TOTAL AIR EMISSIONS  (g/s)               0.009181
193                             (Mg/year)               0.28952
194            EMISSION FACTOR  (g/cm2-s)               1.657e-10



195            UNIT EXIT CONCENTRATION (ppmw)           0.088987
196         DETAILED CALCULATIONS at Unit 3 def.open trench
197         Type: open trench
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199         COMPOUND: DIMETHYL DISULFIDE
200   
201         Type of unit is open trench
202         1 Description of unit                      3     def.open trench
203         2 Underflow T (C)                                44.4
204         3 Total water added at the unit (l/s)            0
205         8 Subsurface entrance=1                          0
206         9 subsurface exit =1                             0
207         10 width of trench (m)                           3.65
208         11 distance to next unit (cm)                    6100
209         12 slope of underflow conduit                    0.015
210         13 depth  of trench (m)                          3
211         19 pH  (enter 0 for no pH adjustment)            9.08
212   
213         Trench model for mass transfer from a surface.
214          The effective depth of water flow (h) is 0.43996 ft.
215          The water flow rate is 9.356e+05 cm3/s.
216          The velocity of the flow (v)is 6.27108 ft/s.
217          The width of the unit is 365. cm.
218          The oxygen diffusion coefficient (ratio) adjustment factor is 0.57394.
219          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
220          The liquid phase mass transfer coefficient from surface is 3.007e-04 m/s.
221         The Schmidt number is 1.60839.
222         The friction velocity is 13.347 m/s
223         kg is estimated as 0.005417 m/s.  Model: 3
224         The slope of the U drain is 0.015
225         The water velocity is 191.142 cm/s.  (6.27108 ft/s.)
226         The depth of the water is 13.41 cm (5.47347 in.)
227         Kl= 3.007e-04 m/s;  Kg=  5.417201E-03 m/s
228         the ratio of the mass transfer to depth is  1.50754208738415E-03
229         The residence time in the trench is  31.91338 sec.
230         fraction emitted 0.046972
231            fraction loss in waste1 drop to hub      0.
232            fraction loss in waste2 drop to hub      0.
233            fraction loss in waste3 drop to hub      0.
234            fraction loss in collection hub drop     0.
235            fraction loss in unit                    0.
236            fraction loss in line run                0.046972
237            component upstream of unit, g/s          0.083254
238            mol fract. headspace upstream (y)        0.
239            headspace at conduit discharge, y        0.
240            headspace end of conduit (y)             0.
241            mol fract. headspace vent base           0.
242            headspace flow out vent (cc/s)           0.
243            headspace flow down line (cc/s)          0.
244            KG surface (m/s)                         0.005417
245            KL surface (m/s)                         3.007e-04
246            flow of waste down hub (l/s)             0.
247            component flow in waste into unit (g/s)  0.
248            total component into unit, g/s           0.083254
249            TOTAL AIR EMISSIONS  (g/s)               0.003911
250                             (Mg/year)               0.12332
251            EMISSION FACTOR  (g/cm2-s)               1.756e-09
252            UNIT EXIT CONCENTRATION (ppmw)           0.084807
253         DETAILED CALCULATIONS at Unit 4 def.open sump
254         Type: open sump
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256         COMPOUND: DIMETHYL DISULFIDE



257   
258         Type of unit is open sump
259         1 Description of unit                      4     def.open sump
260         2 Underflow T (C)                                44.4
261         3 Total water added at the unit (l/s)            0
262         4 Area of openings at unit (cm2)                 50
263         5 Radius of drop pipe (cm)                       5
264         6 Drop length to conduit (cm)                    61
265         7 Open surface=1                                 1
266         8 Subsurface entrance=1                          0
267         9 subsurface exit =1                             0
268         10 radius of underflow conduit (cm)              12
269         11 distance to next unit (cm)                    500
270         12 slope of underflow conduit                    0.015
271         13 Open surface of liquid at the unit (cm2)      1000
272         14 flow entrance depth under surface (cm)        10
273         15 depth of liquid in sump (cm)                  50
274         16 velocity air at opening (ft/min)              88
275         17 municipal waste in conduit =1                 0
276         18 Assume equilibrium in unit, =1                0
277         19 pH  (enter 0 for no pH adjustment)            9.08
278   
279         Trench model for mass transfer from a surface.
280          The effective depth of water flow (h) is 0.32808 ft.
281          The water flow rate is 9.356e+05 cm3/s.
282          The velocity of the flow (v)is 97.065 ft/s.
283          The width of the unit is 31.623 cm.
284          The oxygen diffusion coefficient (ratio) adjustment factor is 0.57394.
285          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
286          The liquid phase mass transfer coefficient from surface is 0.002419 m/s.
287         The Schmidt number is 1.60839.
288         The friction velocity is 13.347 m/s
289         kg is estimated as 0.005417 m/s.  Model: 3
290            fraction loss in waste1 drop to hub      0.
291            fraction loss in waste2 drop to hub      0.
292            fraction loss in waste3 drop to hub      0.
293            fraction loss in collection hub drop     0.
294            fraction loss in unit                    5.253e-05
295            fraction loss in line run                0.
296            component upstream of unit, g/s          0.079344
297            mol fract. headspace upstream (y)        0.
298            headspace at conduit discharge, y        0.
299            headspace end of conduit (y)             2.458e-06
300            mol fract. headspace vent base           0.
301            headspace flow out vent (cc/s)           0.
302            headspace flow down line (cc/s)          -0.0306
303            KG surface (m/s)                         0.005417
304            KL surface (m/s)                         0.002419
305            flow of waste down hub (l/s)             0.
306            component flow in waste into unit (g/s)  0.
307            total component into unit, g/s           0.079344
308            TOTAL AIR EMISSIONS  (g/s)               4.168e-06
309                             (Mg/year)               1.315e-04
310            EMISSION FACTOR  (g/cm2-s)               1.756e-09
311            UNIT EXIT CONCENTRATION (ppmw)           0.084803
312         DETAILED CALCULATIONS at Unit 5 def.Closed trench
313         Type: Closed trench
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315         COMPOUND: DIMETHYL DISULFIDE
316   
317         Type of unit is Closed trench
318         1 Description of unit                      5     def.Closed trench
319         2 Underflow T (C)                                44.4
320         3 Total water added at the unit (l/s)            0



321         4 Area of openings at unit (cm2)                 50
322         5 Radius of drop pipe (cm)                       5
323         6 Drop length to conduit (cm)                    61
324         7 Open surface=1                                 0
325         8 Subsurface entrance=1                          0
326         9 subsurface exit =1                             0
327         10 width of trench (m)                           1.2
328         11 distance to next unit (cm)                    42614
329         12 slope of underflow conduit                    0.015
330         13 depth  of trench (m)                          3
331         16 velocity air at opening (ft/min)              84
332         17 municipal waste in conduit =1                 0
333         18 Assume equilibrium in unit, =1                0
334         19 pH  (enter 0 for no pH adjustment)            0
335   
336         Trench model for mass transfer from a surface.
337          The effective depth of water flow (h) is 1.00454 ft.
338          The water flow rate is 9.356e+05 cm3/s.
339          The velocity of the flow (v)is 8.35415 ft/s.
340          The width of the unit is 120. cm.
341          The oxygen diffusion coefficient (ratio) adjustment factor is 0.57394.
342          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
343          The liquid phase mass transfer coefficient from surface is 1.806e-04 m/s.
344   
345         Covered Ground Level Trench (U drain);   UNIT: 5
346         width 120. cm;  Rho 0.001091 g/cc;  Visc 1.8e-04 cp
347         Liquid Depth 30.618cm;  Slope 0.015;     Roughness  0.21336 cm
348         Length 45.869 ft;  Friction Factor0.      Manning coef 0.
349         Headspace temp.  44.4 C;  Humidity 100. %;       Water temp. 44.4 C
350         Velocity  254.6344 cm/s;   Flow 0. gal/min
351         ________drag_____________
352         average water velocity 254.634 cm/s.   Fraction full: 0.10206
353         average water surface velocity 288.957cm/sec
354         velocity of air from internal recirculation  144.479 cm/sec
355         Reynolds number for internal air flow 1.535e+05
356   
357         Properties of DIMETHYL DISULFIDE at 44.4 deg.C (111.9 deg.F)
358            hl= 0.002733 atm-m3/mol      vp= 73.279 mmHg (1.41737 psia)
359                151.837 y/x
360                0.10494 g/L gas per g/L liquid
361            Temperature adjustment factor = 1.046 ^(T-25), deg. C
362            k1= 0. L/g-hr          dl= 1.076e-05 cm2/s  dv= 0.093261 cm2/s
363         _____loss due to mass transfer in conduit run__________________
364           The length of the run of conduit line is 426.14 m (1398.097 ft.)
365           Flow of headspace gas in the conduit run_____10.523 L/s
366              the pressure gradient for the headspace flow is -0.1206 gf/cm2
367              the headspace area of the sewer 3.233e+04 cm2
368              the headspace average velocity is 0.32553 cm/s.
369              the headspace recirculation velocity is 144.479 cm/s.
370           Flow of water in the conduit run_______935.575 L/s
371              the width of the surface is 120. cm.
372              the depth of the liquid is 30.618 cm. (12.054 in.)
373              the average depth of the liquid is 30.618 cm. (12.054 in.)
374              fraction full of liquid is 0.10206
375              the residence time of the liquid is 167.354 s.
376          The oil corrected aqueous HL is 1.518e+02 (y/x)
377           Wind Velocity 447. cm/sec ( 10.M.P.H.) (879.921 ft/min)
378           Velocity of headspace in sewer 0.32553 cm/sec  (0.007282 M.P.H.) (0.6408ft/min)
379         kg is estimated as 7.653e-04 m/s.  Model: 5
380         Modified J factor model is used for mass transfer.
381              the effective gas speed for the correlation is 144.479 cm/s.
382              the effective width for the correlation is 4.261e+04cm.
383              the gas phase mass transfer coefficient is 3.1887e-06 gmol/cm2-s.
384         (kg)                                            7.6528e-04 m/s.
385           Trench model (Owens) for mass transfer in liquid phase.
386              the average liquid velocity is 254.634 cm/s.



387              the liquid depth in the underflow 30.618 cm.
388              the liquid phase mass transfer coefficient is 9.6889e-04 gmol/cm2-s.
389         (kl)                                               1.744e-04 m/s.
390           Overall mass transfer coefficient.
391                 KL = 1 / (1 / kg / koc + 1 / kl) * 0.18
392              the corrected partition coefficient is 151.837 y/x at one atm.
393         (KL) the overall liquid based mass transfer coefficient is 5.811e-05 m/s.
394         Countercurrent flow model model is used for mass transfer.
395              the overall mass transfer coefficient is 5.811e-05 m/s.
396              the average depth of the liquid is 30.618 cm.
397              the ratio of the transfer coefficient to average depth is 1.898e-04
398              the residence time of the liquid is 167.354 s.
399              the maximum fraction from open air mass transfer is 0.031263
400              the molar liquid flow is 5.198e+04 gmol/s.
401              the molar gas flow is 0.40406 gmol/s.
402         (fe) the fraction lost from the liquid is 1.1803e-03
403              the g/s from the gas to the liquid is 0.e+00 g/s.
404            fraction loss in waste1 drop to hub      0.
405            fraction loss in waste2 drop to hub      0.
406            fraction loss in waste3 drop to hub      0.
407            fraction loss in collection hub drop     0.
408            fraction loss in unit                    0.
409            fraction loss in line run                0.001179
410            component upstream of unit, g/s          0.079339
411            mol fract. headspace upstream (y)        0.
412            headspace at conduit discharge, y        2.458e-06
413            headspace end of conduit (y)             0.
414            mol fract. headspace vent base           2.458e-06
415            headspace flow out vent (cc/s)           1.052e+04
416            headspace flow down line (cc/s)          -1.052e+04
417            KG surface (m/s)                         7.653e-04
418            KL surface (m/s)                         1.744e-04
419            flow of waste down hub (l/s)             0.
420            component flow in waste into unit (g/s)  -9.354e-05
421            total component into unit, g/s           0.079339
422            TOTAL AIR EMISSIONS  (g/s)               9.354e-05
423                             (Mg/year)               0.00295
424            EMISSION FACTOR  (g/cm2-s)               1.756e-09
425            UNIT EXIT CONCENTRATION (ppmw)           0.084703
426         DETAILED CALCULATIONS at Unit 6 def.open trench
427         Type: open trench
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429         COMPOUND: DIMETHYL DISULFIDE
430   
431         Type of unit is open trench
432         1 Description of unit                      6     def.open trench
433         2 Underflow T (C)                                44.4
434         3 Total water added at the unit (l/s)            0
435         8 Subsurface entrance=1                          0
436         9 subsurface exit =1                             0
437         10 width of trench (m)                           3.65
438         11 distance to next unit (cm)                    60000
439         12 slope of underflow conduit                    0.015
440         13 depth  of trench (m)                          3
441         19 pH  (enter 0 for no pH adjustment)            8.94
442   
443         Trench model for mass transfer from a surface.
444          The effective depth of water flow (h) is 0.43996 ft.
445          The water flow rate is 9.356e+05 cm3/s.
446          The velocity of the flow (v)is 6.27108 ft/s.
447          The width of the unit is 365. cm.
448          The oxygen diffusion coefficient (ratio) adjustment factor is 0.57394.
449          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
450          The liquid phase mass transfer coefficient from surface is 3.007e-04 m/s.



451         The Schmidt number is 1.60839.
452         The friction velocity is 13.347 m/s
453         kg is estimated as 0.005417 m/s.  Model: 3
454         The slope of the U drain is 0.015
455         The water velocity is 191.142 cm/s.  (6.27108 ft/s.)
456         The depth of the water is 13.41 cm (5.47347 in.)
457         Kl= 3.007e-04 m/s;  Kg=  5.417201E-03 m/s
458         the ratio of the mass transfer to depth is  1.50754208738415E-03
459         The residence time in the trench is  313.9021 sec.
460         fraction emitted 0.37701
461            fraction loss in waste1 drop to hub      0.
462            fraction loss in waste2 drop to hub      0.
463            fraction loss in waste3 drop to hub      0.
464            fraction loss in collection hub drop     0.
465            fraction loss in unit                    0.
466            fraction loss in line run                0.37701
467            component upstream of unit, g/s          0.079246
468            mol fract. headspace upstream (y)        0.
469            headspace at conduit discharge, y        0.
470            headspace end of conduit (y)             0.
471            mol fract. headspace vent base           0.
472            headspace flow out vent (cc/s)           0.
473            headspace flow down line (cc/s)          0.
474            KG surface (m/s)                         0.005417
475            KL surface (m/s)                         3.007e-04
476            flow of waste down hub (l/s)             0.
477            component flow in waste into unit (g/s)  0.
478            total component into unit, g/s           0.079246
479            TOTAL AIR EMISSIONS  (g/s)               0.029876
480                             (Mg/year)               0.94218
481            EMISSION FACTOR  (g/cm2-s)               1.364e-09
482            UNIT EXIT CONCENTRATION (ppmw)           0.052769
483         DETAILED CALCULATIONS at Unit 7 def.system exit st
484         Type: system exit stream
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486         COMPOUND: DIMETHYL DISULFIDE
487   
488         Type of unit is system exit stream
489         1 Description of unit                      7     def.system exit st
490   
491            TOTAL AIR EMISSIONS  (g/s)               0.
492                             (Mg/year)               0.
493            EMISSION FACTOR  (g/cm2-s)               1.364e-09
494            UNIT EXIT CONCENTRATION (ppmw)           0.052769
495   



1   
2   
3         Type of unit is
4         1 Total water added at the unit (l/s)      50     0
5         2 Area of openings at unit (cm2)                  50
6         3 Radius of drop pipe (cm)                        5
7         4 Drop length to conduit (cm)                     61
8         5 Humidity of inlet air (%)                       40
9         6 Temperature of air (C)                          25
10         7 Drain air velocity (ft/min)                     84
11         8 manhole air velocity (ft/min)                   128
12         9 Conduit air velocity (ft/min)                   66
13         10 Wind speed (cm/s at 10 m)                      447
14         11 distance to next unit (cm)                     500
15         12 slope of underflow conduit                     .015
16         13 friction factor liquid                         .016
17         14 friction factor gas                            .006
18         15 radius of underflow conduit (cm)               12
19         16 Underflow T (C)                                25
20         17 oscillation cycle time (min)                   5
21         18 design collection velocities  (ft/s)           2
22         19 design branch line fraction full               .4
23   
24         Type of unit is
25         8 HL partition flag=1, adjust for sorption        0
26         9 unit recycle convergence number                 200
27         10 oil molecular weight                           0
28         11 oil density  (g/cc)                            0
29         12 NaUT 1=municipal 2=industrial  3=turb.         0
30         13 NaUT 1=mass tr. 2=equil                        0
31         14 parts biomass per 1000 parts COD
32         15 oil water partition method 0=owpc
33         16 use UNIFAC aqueous data base =1
34         17 specify mass transfer for unit, =1
35         18 Use biomass for unit option, =1
36         19 biogrowth Monod half concentration ppm
37   
38         DETAILED CALCULATIONS at Unit 1 def.Closed trench
39         Type: Closed trench
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41         COMPOUND: DIMETHYL SULFIDE  (DMS)
42   
43         Type of unit is Closed trench
44         1 Description of unit                      1     def.Closed trench
45         2 Underflow T (C)                                44.4
46         3 Total water added at the unit (l/s)            0
47         4 Area of openings at unit (cm2)                 50
48         5 Radius of drop pipe (cm)                       5
49         6 Drop length to conduit (cm)                    61
50         7 Open surface=1                                 0
51         8 Subsurface entrance=1                          1
52         9 subsurface exit =1                             1
53         10 width of trench (m)                           1.2
54         11 distance to next unit (cm)                    500
55         12 slope of underflow conduit                    0.015
56         13 depth  of trench (m)                          1.2
57         16 velocity air at opening (ft/min)              84
58         17 municipal waste in conduit =1                 0
59         18 Assume equilibrium in unit, =1                0
60         19 pH  (enter 0 for no pH adjustment)            9.08
61   
62         Trench model for mass transfer from a surface.
63          The effective depth of water flow (h) is 1.00454 ft.
64          The water flow rate is 9.356e+05 cm3/s.



65          The velocity of the flow (v)is 8.35415 ft/s.
66          The width of the unit is 120. cm.
67          The oxygen diffusion coefficient (ratio) adjustment factor is 0.77928.
68          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
69          The liquid phase mass transfer coefficient from surface is 2.453e-04 m/s.
70   
71         Covered Ground Level Trench (U drain);   UNIT: 1
72         width 120. cm;  Rho 0.001091 g/cc;  Visc 1.8e-04 cp
73         Liquid Depth 30.618cm;  Slope 0.015;     Roughness  0.21336 cm
74         Length 0.5382 ft;  Friction Factor0.      Manning coef 0.
75         Headspace temp.  44.4 C;  Humidity 100. %;       Water temp. 44.4 C
76         Velocity  254.6344 cm/s;   Flow 0. gal/min
77         ________drag_____________
78         average water velocity 254.634 cm/s.   Fraction full: 0.25515
79         average water surface velocity 288.957cm/sec
80         velocity of air from internal recirculation  144.479 cm/sec
81         Reynolds number for internal air flow 9.705e+04
82   
83         Properties of DIMETHYL SULFIDE  (DMS) at 44.4 deg.C (111.9 deg.F)
84            hl= 0.004189 atm-m3/mol      vp= 1009.298 mmHg (19.522 psia)
85                232.701 y/x
86                0.16084 g/L gas per g/L liquid
87            Temperature adjustment factor = 1.046 ^(T-25), deg. C
88            k1= 0. L/g-hr          dl= 1.555e-05 cm2/s  dv= 0.15644 cm2/s
89         _____loss due to mass transfer in conduit run__________________
90           The length of the run of conduit line is 5. m (16.404 ft.)
91           Flow of headspace gas in the conduit run_____0. L/s
92              the pressure gradient for the headspace flow is 0. gf/cm2
93              the headspace area of the sewer 1.073e+04 cm2
94              the headspace average velocity is 0. cm/s.
95              the headspace recirculation velocity is 144.479 cm/s.
96           Flow of water in the conduit run_______935.575 L/s
97              the width of the surface is 120. cm.
98              the depth of the liquid is 30.618 cm. (12.054 in.)
99              the average depth of the liquid is 30.618 cm. (12.054 in.)
100              fraction full of liquid is 0.25515
101              the residence time of the liquid is 1.9636 s.
102          The oil corrected aqueous HL is 2.327e+02 (y/x)
103           Wind Velocity 447. cm/sec ( 10.M.P.H.) (879.921 ft/min)
104           Velocity of headspace in sewer 0. cm/sec  (0. M.P.H.) (0.ft/min)
105            fraction loss in waste1 drop to hub      0.
106            fraction loss in waste2 drop to hub      0.
107            fraction loss in waste3 drop to hub      0.
108            fraction loss in collection hub drop     0.
109            fraction loss in unit                    0.
110            fraction loss in line run                0.
111            component upstream of unit, g/s          0.
112            mol fract. headspace upstream (y)        0.
113            headspace at conduit discharge, y        0.
114            headspace end of conduit (y)             0.
115            mol fract. headspace vent base           0.
116            headspace flow out vent (cc/s)           0.
117            headspace flow down line (cc/s)          0.
118            KG surface (m/s)                         0.
119            KL surface (m/s)                         2.453e-04
120            flow of waste down hub (l/s)             0.
121            component flow in waste into unit (g/s)  0.2498
122            total component into unit, g/s           0.2498
123            TOTAL AIR EMISSIONS  (g/s)               0.
124                             (Mg/year)               0.
125            EMISSION FACTOR  (g/cm2-s)               6.785e-11
126            UNIT EXIT CONCENTRATION (ppmw)           0.267
127         DETAILED CALCULATIONS at Unit 2 def.primary munici
128         Type: primary municipal clarifier
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130         COMPOUND: DIMETHYL SULFIDE  (DMS)
131   
132         Type of unit is primary municipal clarifier
133         1 Description of unit                      2     def.primary munici
134         2 Wastewater temperature   (C)                   44.4
135         3 primary clarifier diameter (m)                 84
136         4 primary clarifier depth  (m)                   5.41
137         5 clarifier solids removal efficiency            0.7
138         6 waterfall drop height (cm)                     38
139         7 clarifier weir/circumference                   1
140         8 Center well present, =1                        1
141         10 number of identical units in parallel         1
142         15 vent air emission control factor              0
143         16 cover vent rate (m3/s per m2 surface)         0.0005
144         17 If covered, then enter 1                      0
145         19 pH  (enter 0 for no pH adjustment)            9.08
146   
147         Properties of DIMETHYL SULFIDE  (DMS) at 44.4 deg.C (111.9 deg.F)
148            hl= 0.004189 atm-m3/mol      vp= 1009.298 mmHg (19.522 psia)
149                232.701 y/x
150                0.16084 g/L gas per g/L liquid
151            Temperature adjustment factor = 1.046 ^(T-25), deg. C
152            k1= 0. L/g-hr          dl= 1.555e-05 cm2/s  dv= 0.15644 cm2/s
153         Clarifier surface_____________
154         The residence time in the clarifier is 8.902 hrs.
155         The Henry's law constant of 0.004189 atm-m3/mol is multiplied by
156          a adsorption factor of 1..
157         The adsorption corrected aqueous HL is 2.327e+02 (y/x)
158         The gas phase mass transfer is estimated using correlation 3, MacKay (1983).
159         The Schmidt number is 0.95884.
160         The friction velocity is 13.347 m/s
161         kg is estimated as 0.007252 m/s.  Model: 3
162         Gas phase mass transfer 3.022e-05 g mol/ cm2-s.
163           The flow of water is 935.575 cm3/s.
164           The effective flow depth in the clarifier is 54.1 cm.
165         Clarifier model liquid phase mass transfer 1.099e-04 g mol/ cm2-s.
166         Overall mass transfer 1.082e-04 g mol/cm2-s.
167         Clarifier weir emissions_____________
168         The Schmidt number is 0.95884.
169         The friction velocity is 13.347 m/s
170         kg is estimated as 0.007252 m/s.  Model: 3
171         Weir mass transfer is estimated from the Pincince 11/7/89 primary model
172          The water drop was 0.38 m.
173          The water flow rate was 0.93558 m3/s. (12.763 m3/hr-m)
174          R = Exp(0.* drop ^ 0.* (q * 3600 / cir) ^ 0.* 0. ^ 0.31
175          R = 1.04921
176         The diffusion constant correction is (1.555e-05/.000024)^.677
177         The unadjusted fraction O2 lost from the model is 0.046903.
178         The overall O2 mass transfer coefficient from the model is 4.376e-04 m/s.
179         The overall compound mass transfer coefficient from the model is 3.272e-04 m/s.
180            residence time (hours)                   8.90152
181            KG surface (m/s)                         0.007388
182            KL surface (m/s)                         1.979e-05
183            KL OVERALL SURFACE (m/s)                 1.948e-05
184            Fraction lost from clarifier surface     0.109
185            KG waterfall (m/s)                       0.007388
186            KL waterfall (m/s)                       3.272e-04
187            KL OVERALL WATERFALL (m/s)               2.6e-04
188            Fraction lost from weir waterfall        0.024485
189            fraction of equilibrium in the unit      0.
190            Fraction absorbed in underflow           0.
191            TOTAL FRACTION LOST TO THE AIR           0.13348
192            TOTAL AIR EMISSIONS  (g/s)               0.033344
193                             (Mg/year)               1.05152
194            EMISSION FACTOR  (g/cm2-s)               6.017e-10



195            UNIT EXIT CONCENTRATION (ppmw)           0.23136
196         DETAILED CALCULATIONS at Unit 3 def.open trench
197         Type: open trench
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199         COMPOUND: DIMETHYL SULFIDE  (DMS)
200   
201         Type of unit is open trench
202         1 Description of unit                      3     def.open trench
203         2 Underflow T (C)                                44.4
204         3 Total water added at the unit (l/s)            0
205         8 Subsurface entrance=1                          0
206         9 subsurface exit =1                             0
207         10 width of trench (m)                           3.65
208         11 distance to next unit (cm)                    6100
209         12 slope of underflow conduit                    0.015
210         13 depth  of trench (m)                          3
211         19 pH  (enter 0 for no pH adjustment)            9.08
212   
213         Trench model for mass transfer from a surface.
214          The effective depth of water flow (h) is 0.43996 ft.
215          The water flow rate is 9.356e+05 cm3/s.
216          The velocity of the flow (v)is 6.27108 ft/s.
217          The width of the unit is 365. cm.
218          The oxygen diffusion coefficient (ratio) adjustment factor is 0.77928.
219          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
220          The liquid phase mass transfer coefficient from surface is 4.083e-04 m/s.
221         The Schmidt number is 0.95884.
222         The friction velocity is 13.347 m/s
223         kg is estimated as 0.007252 m/s.  Model: 3
224         The slope of the U drain is 0.015
225         The water velocity is 191.142 cm/s.  (6.27108 ft/s.)
226         The depth of the water is 13.41 cm (5.47347 in.)
227         Kl= 4.083e-04 m/s;  Kg=  7.251963E-03 m/s
228         the ratio of the mass transfer to depth is  2.30203530673789E-03
229         The residence time in the trench is  31.91338 sec.
230         fraction emitted 0.070832
231            fraction loss in waste1 drop to hub      0.
232            fraction loss in waste2 drop to hub      0.
233            fraction loss in waste3 drop to hub      0.
234            fraction loss in collection hub drop     0.
235            fraction loss in unit                    0.
236            fraction loss in line run                0.070832
237            component upstream of unit, g/s          0.21646
238            mol fract. headspace upstream (y)        0.
239            headspace at conduit discharge, y        0.
240            headspace end of conduit (y)             0.
241            mol fract. headspace vent base           0.
242            headspace flow out vent (cc/s)           0.
243            headspace flow down line (cc/s)          0.
244            KG surface (m/s)                         0.007252
245            KL surface (m/s)                         4.083e-04
246            flow of waste down hub (l/s)             0.
247            component flow in waste into unit (g/s)  0.
248            total component into unit, g/s           0.21646
249            TOTAL AIR EMISSIONS  (g/s)               0.015332
250                             (Mg/year)               0.48351
251            EMISSION FACTOR  (g/cm2-s)               6.886e-09
252            UNIT EXIT CONCENTRATION (ppmw)           0.21497
253         DETAILED CALCULATIONS at Unit 4 def.open sump
254         Type: open sump
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256         COMPOUND: DIMETHYL SULFIDE  (DMS)



257   
258         Type of unit is open sump
259         1 Description of unit                      4     def.open sump
260         2 Underflow T (C)                                44.4
261         3 Total water added at the unit (l/s)            0
262         4 Area of openings at unit (cm2)                 50
263         5 Radius of drop pipe (cm)                       5
264         6 Drop length to conduit (cm)                    61
265         7 Open surface=1                                 1
266         8 Subsurface entrance=1                          0
267         9 subsurface exit =1                             0
268         10 radius of underflow conduit (cm)              12
269         11 distance to next unit (cm)                    500
270         12 slope of underflow conduit                    0.015
271         13 Open surface of liquid at the unit (cm2)      1000
272         14 flow entrance depth under surface (cm)        10
273         15 depth of liquid in sump (cm)                  50
274         16 velocity air at opening (ft/min)              88
275         17 municipal waste in conduit =1                 0
276         18 Assume equilibrium in unit, =1                0
277         19 pH  (enter 0 for no pH adjustment)            9.08
278   
279         Trench model for mass transfer from a surface.
280          The effective depth of water flow (h) is 0.32808 ft.
281          The water flow rate is 9.356e+05 cm3/s.
282          The velocity of the flow (v)is 97.065 ft/s.
283          The width of the unit is 31.623 cm.
284          The oxygen diffusion coefficient (ratio) adjustment factor is 0.77928.
285          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
286          The liquid phase mass transfer coefficient from surface is 0.003284 m/s.
287         The Schmidt number is 0.95884.
288         The friction velocity is 13.347 m/s
289         kg is estimated as 0.007252 m/s.  Model: 3
290            fraction loss in waste1 drop to hub      0.
291            fraction loss in waste2 drop to hub      0.
292            fraction loss in waste3 drop to hub      0.
293            fraction loss in collection hub drop     0.
294            fraction loss in unit                    9.764e-05
295            fraction loss in line run                0.
296            component upstream of unit, g/s          0.20112
297            mol fract. headspace upstream (y)        0.
298            headspace at conduit discharge, y        0.
299            headspace end of conduit (y)             1.447e-05
300            mol fract. headspace vent base           0.
301            headspace flow out vent (cc/s)           0.
302            headspace flow down line (cc/s)          -0.0306
303            KG surface (m/s)                         0.007252
304            KL surface (m/s)                         0.003284
305            flow of waste down hub (l/s)             0.
306            component flow in waste into unit (g/s)  0.
307            total component into unit, g/s           0.20112
308            TOTAL AIR EMISSIONS  (g/s)               1.964e-05
309                             (Mg/year)               6.193e-04
310            EMISSION FACTOR  (g/cm2-s)               6.886e-09
311            UNIT EXIT CONCENTRATION (ppmw)           0.21495
312         DETAILED CALCULATIONS at Unit 5 def.Closed trench
313         Type: Closed trench
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315         COMPOUND: DIMETHYL SULFIDE  (DMS)
316   
317         Type of unit is Closed trench
318         1 Description of unit                      5     def.Closed trench
319         2 Underflow T (C)                                44.4
320         3 Total water added at the unit (l/s)            0



321         4 Area of openings at unit (cm2)                 50
322         5 Radius of drop pipe (cm)                       5
323         6 Drop length to conduit (cm)                    61
324         7 Open surface=1                                 0
325         8 Subsurface entrance=1                          0
326         9 subsurface exit =1                             0
327         10 width of trench (m)                           1.2
328         11 distance to next unit (cm)                    42614
329         12 slope of underflow conduit                    0.015
330         13 depth  of trench (m)                          3
331         16 velocity air at opening (ft/min)              84
332         17 municipal waste in conduit =1                 0
333         18 Assume equilibrium in unit, =1                0
334         19 pH  (enter 0 for no pH adjustment)            0
335   
336         Trench model for mass transfer from a surface.
337          The effective depth of water flow (h) is 1.00454 ft.
338          The water flow rate is 9.356e+05 cm3/s.
339          The velocity of the flow (v)is 8.35415 ft/s.
340          The width of the unit is 120. cm.
341          The oxygen diffusion coefficient (ratio) adjustment factor is 0.77928.
342          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
343          The liquid phase mass transfer coefficient from surface is 2.453e-04 m/s.
344   
345         Covered Ground Level Trench (U drain);   UNIT: 5
346         width 120. cm;  Rho 0.001091 g/cc;  Visc 1.8e-04 cp
347         Liquid Depth 30.618cm;  Slope 0.015;     Roughness  0.21336 cm
348         Length 45.869 ft;  Friction Factor0.      Manning coef 0.
349         Headspace temp.  44.4 C;  Humidity 100. %;       Water temp. 44.4 C
350         Velocity  254.6344 cm/s;   Flow 0. gal/min
351         ________drag_____________
352         average water velocity 254.634 cm/s.   Fraction full: 0.10206
353         average water surface velocity 288.957cm/sec
354         velocity of air from internal recirculation  144.479 cm/sec
355         Reynolds number for internal air flow 1.535e+05
356   
357         Properties of DIMETHYL SULFIDE  (DMS) at 44.4 deg.C (111.9 deg.F)
358            hl= 0.004189 atm-m3/mol      vp= 1009.298 mmHg (19.522 psia)
359                232.701 y/x
360                0.16084 g/L gas per g/L liquid
361            Temperature adjustment factor = 1.046 ^(T-25), deg. C
362            k1= 0. L/g-hr          dl= 1.555e-05 cm2/s  dv= 0.15644 cm2/s
363         _____loss due to mass transfer in conduit run__________________
364           The length of the run of conduit line is 426.14 m (1398.097 ft.)
365           Flow of headspace gas in the conduit run_____10.523 L/s
366              the pressure gradient for the headspace flow is -0.1206 gf/cm2
367              the headspace area of the sewer 3.233e+04 cm2
368              the headspace average velocity is 0.32553 cm/s.
369              the headspace recirculation velocity is 144.479 cm/s.
370           Flow of water in the conduit run_______935.575 L/s
371              the width of the surface is 120. cm.
372              the depth of the liquid is 30.618 cm. (12.054 in.)
373              the average depth of the liquid is 30.618 cm. (12.054 in.)
374              fraction full of liquid is 0.10206
375              the residence time of the liquid is 167.354 s.
376          The oil corrected aqueous HL is 2.327e+02 (y/x)
377           Wind Velocity 447. cm/sec ( 10.M.P.H.) (879.921 ft/min)
378           Velocity of headspace in sewer 0.32553 cm/sec  (0.007282 M.P.H.) (0.6408ft/min)
379         kg is estimated as 0.001081 m/s.  Model: 5
380         Modified J factor model is used for mass transfer.
381              the effective gas speed for the correlation is 144.479 cm/s.
382              the effective width for the correlation is 4.261e+04cm.
383              the gas phase mass transfer coefficient is 4.5024e-06 gmol/cm2-s.
384         (kg)                                            1.0806e-03 m/s.
385           Trench model (Owens) for mass transfer in liquid phase.
386              the average liquid velocity is 254.634 cm/s.



387              the liquid depth in the underflow 30.618 cm.
388              the liquid phase mass transfer coefficient is 1.254e-03 gmol/cm2-s.
389         (kl)                                               2.2572e-04 m/s.
390           Overall mass transfer coefficient.
391                 KL = 1 / (1 / kg / koc + 1 / kl) * 0.18
392              the corrected partition coefficient is 232.701 y/x at one atm.
393         (KL) the overall liquid based mass transfer coefficient is 1.0275e-04 m/s.
394         Countercurrent flow model model is used for mass transfer.
395              the overall mass transfer coefficient is 1.027e-04 m/s.
396              the average depth of the liquid is 30.618 cm.
397              the ratio of the transfer coefficient to average depth is 3.356e-04
398              the residence time of the liquid is 167.354 s.
399              the maximum fraction from open air mass transfer is 0.054611
400              the molar liquid flow is 5.198e+04 gmol/s.
401              the molar gas flow is 0.40406 gmol/s.
402         (fe) the fraction lost from the liquid is 1.809e-03
403              the g/s from the gas to the liquid is 0.e+00 g/s.
404            fraction loss in waste1 drop to hub      0.
405            fraction loss in waste2 drop to hub      0.
406            fraction loss in waste3 drop to hub      0.
407            fraction loss in collection hub drop     0.
408            fraction loss in unit                    0.
409            fraction loss in line run                0.001806
410            component upstream of unit, g/s          0.2011
411            mol fract. headspace upstream (y)        0.
412            headspace at conduit discharge, y        1.447e-05
413            headspace end of conduit (y)             0.
414            mol fract. headspace vent base           1.447e-05
415            headspace flow out vent (cc/s)           1.052e+04
416            headspace flow down line (cc/s)          -1.052e+04
417            KG surface (m/s)                         0.001081
418            KL surface (m/s)                         2.257e-04
419            flow of waste down hub (l/s)             0.
420            component flow in waste into unit (g/s)  -0.00036
421            total component into unit, g/s           0.2011
422            TOTAL AIR EMISSIONS  (g/s)               3.631e-04
423                             (Mg/year)               0.011452
424            EMISSION FACTOR  (g/cm2-s)               6.886e-09
425            UNIT EXIT CONCENTRATION (ppmw)           0.21456
426         DETAILED CALCULATIONS at Unit 6 def.open trench
427         Type: open trench
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429         COMPOUND: DIMETHYL SULFIDE  (DMS)
430   
431         Type of unit is open trench
432         1 Description of unit                      6     def.open trench
433         2 Underflow T (C)                                44.4
434         3 Total water added at the unit (l/s)            0
435         8 Subsurface entrance=1                          0
436         9 subsurface exit =1                             0
437         10 width of trench (m)                           3.65
438         11 distance to next unit (cm)                    60000
439         12 slope of underflow conduit                    0.015
440         13 depth  of trench (m)                          3
441         19 pH  (enter 0 for no pH adjustment)            8.94
442   
443         Trench model for mass transfer from a surface.
444          The effective depth of water flow (h) is 0.43996 ft.
445          The water flow rate is 9.356e+05 cm3/s.
446          The velocity of the flow (v)is 6.27108 ft/s.
447          The width of the unit is 365. cm.
448          The oxygen diffusion coefficient (ratio) adjustment factor is 0.77928.
449          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
450          The liquid phase mass transfer coefficient from surface is 4.083e-04 m/s.



451         The Schmidt number is 0.95884.
452         The friction velocity is 13.347 m/s
453         kg is estimated as 0.007252 m/s.  Model: 3
454         The slope of the U drain is 0.015
455         The water velocity is 191.142 cm/s.  (6.27108 ft/s.)
456         The depth of the water is 13.41 cm (5.47347 in.)
457         Kl= 4.083e-04 m/s;  Kg=  7.251963E-03 m/s
458         the ratio of the mass transfer to depth is  2.30203530673789E-03
459         The residence time in the trench is  313.9021 sec.
460         fraction emitted 0.51452
461            fraction loss in waste1 drop to hub      0.
462            fraction loss in waste2 drop to hub      0.
463            fraction loss in waste3 drop to hub      0.
464            fraction loss in collection hub drop     0.
465            fraction loss in unit                    0.
466            fraction loss in line run                0.51452
467            component upstream of unit, g/s          0.20074
468            mol fract. headspace upstream (y)        0.
469            headspace at conduit discharge, y        0.
470            headspace end of conduit (y)             0.
471            mol fract. headspace vent base           0.
472            headspace flow out vent (cc/s)           0.
473            headspace flow down line (cc/s)          0.
474            KG surface (m/s)                         0.007252
475            KL surface (m/s)                         4.083e-04
476            flow of waste down hub (l/s)             0.
477            component flow in waste into unit (g/s)  0.
478            total component into unit, g/s           0.20074
479            TOTAL AIR EMISSIONS  (g/s)               0.10328
480                             (Mg/year)               3.25718
481            EMISSION FACTOR  (g/cm2-s)               4.716e-09
482            UNIT EXIT CONCENTRATION (ppmw)           0.10417
483         DETAILED CALCULATIONS at Unit 7 def.system exit st
484         Type: system exit stream
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486         COMPOUND: DIMETHYL SULFIDE  (DMS)
487   
488         Type of unit is system exit stream
489         1 Description of unit                      7     def.system exit st
490   
491            TOTAL AIR EMISSIONS  (g/s)               0.
492                             (Mg/year)               0.
493            EMISSION FACTOR  (g/cm2-s)               4.716e-09
494            UNIT EXIT CONCENTRATION (ppmw)           0.10417
495   



1   
2   
3         Type of unit is
4         1 Total water added at the unit (l/s)      50     0
5         2 Area of openings at unit (cm2)                  50
6         3 Radius of drop pipe (cm)                        5
7         4 Drop length to conduit (cm)                     61
8         5 Humidity of inlet air (%)                       40
9         6 Temperature of air (C)                          25
10         7 Drain air velocity (ft/min)                     84
11         8 manhole air velocity (ft/min)                   128
12         9 Conduit air velocity (ft/min)                   66
13         10 Wind speed (cm/s at 10 m)                      447
14         11 distance to next unit (cm)                     500
15         12 slope of underflow conduit                     .015
16         13 friction factor liquid                         .016
17         14 friction factor gas                            .006
18         15 radius of underflow conduit (cm)               12
19         16 Underflow T (C)                                25
20         17 oscillation cycle time (min)                   5
21         18 design collection velocities  (ft/s)           2
22         19 design branch line fraction full               .4
23   
24         Type of unit is
25         8 HL partition flag=1, adjust for sorption        0
26         9 unit recycle convergence number                 200
27         10 oil molecular weight                           0
28         11 oil density  (g/cc)                            0
29         12 NaUT 1=municipal 2=industrial  3=turb.         0
30         13 NaUT 1=mass tr. 2=equil                        0
31         14 parts biomass per 1000 parts COD
32         15 oil water partition method 0=owpc
33         16 use UNIFAC aqueous data base =1
34         17 specify mass transfer for unit, =1
35         18 Use biomass for unit option, =1
36         19 biogrowth Monod half concentration ppm
37   
38         DETAILED CALCULATIONS at Unit 1 def.Closed trench
39         Type: Closed trench
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41         COMPOUND: METHANETHIOL(methyl mercaptan)
42   
43         Type of unit is Closed trench
44         1 Description of unit                      1     def.Closed trench
45         2 Underflow T (C)                                44.4
46         3 Total water added at the unit (l/s)            0
47         4 Area of openings at unit (cm2)                 50
48         5 Radius of drop pipe (cm)                       5
49         6 Drop length to conduit (cm)                    61
50         7 Open surface=1                                 0
51         8 Subsurface entrance=1                          1
52         9 subsurface exit =1                             1
53         10 width of trench (m)                           1.2
54         11 distance to next unit (cm)                    500
55         12 slope of underflow conduit                    0.015
56         13 depth  of trench (m)                          1.2
57         16 velocity air at opening (ft/min)              84
58         17 municipal waste in conduit =1                 0
59         18 Assume equilibrium in unit, =1                0
60         19 pH  (enter 0 for no pH adjustment)            9.08
61   
62         Trench model for mass transfer from a surface.
63          The effective depth of water flow (h) is 1.00454 ft.
64          The water flow rate is 9.356e+05 cm3/s.



65          The velocity of the flow (v)is 8.35415 ft/s.
66          The width of the unit is 120. cm.
67          The oxygen diffusion coefficient (ratio) adjustment factor is 0.78813.
68          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
69          The liquid phase mass transfer coefficient from surface is 2.481e-04 m/s.
70   
71         Covered Ground Level Trench (U drain);   UNIT: 1
72         width 120. cm;  Rho 0.001091 g/cc;  Visc 1.8e-04 cp
73         Liquid Depth 30.618cm;  Slope 0.015;     Roughness  0.21336 cm
74         Length 0.5382 ft;  Friction Factor0.      Manning coef 0.
75         Headspace temp.  44.4 C;  Humidity 100. %;       Water temp. 44.4 C
76         Velocity  254.6344 cm/s;   Flow 0. gal/min
77         ________drag_____________
78         average water velocity 254.634 cm/s.   Fraction full: 0.25515
79         average water surface velocity 288.957cm/sec
80         velocity of air from internal recirculation  144.479 cm/sec
81         Reynolds number for internal air flow 9.705e+04
82   
83         Properties of METHANETHIOL(methyl mercaptan) at 44.4 deg.C (111.9 deg.F)
84            hl= 0.005553 atm-m3/mol      vp= 3034.572 mmHg (58.695 psia)
85                308.5 y/x
86                0.21323 g/L gas per g/L liquid
87            Temperature adjustment factor = 1.046 ^(T-25), deg. C
88            k1= 0. L/g-hr          dl= 1.576e-05 cm2/s  dv= 0.25113 cm2/s
89         _____loss due to mass transfer in conduit run__________________
90           The length of the run of conduit line is 5. m (16.404 ft.)
91           Flow of headspace gas in the conduit run_____0. L/s
92              the pressure gradient for the headspace flow is 0. gf/cm2
93              the headspace area of the sewer 1.073e+04 cm2
94              the headspace average velocity is 0. cm/s.
95              the headspace recirculation velocity is 144.479 cm/s.
96           Flow of water in the conduit run_______935.575 L/s
97              the width of the surface is 120. cm.
98              the depth of the liquid is 30.618 cm. (12.054 in.)
99              the average depth of the liquid is 30.618 cm. (12.054 in.)
100              fraction full of liquid is 0.25515
101              the residence time of the liquid is 1.9636 s.
102          The oil corrected aqueous HL is 3.085e+02 (y/x)
103           Wind Velocity 447. cm/sec ( 10.M.P.H.) (879.921 ft/min)
104           Velocity of headspace in sewer 0. cm/sec  (0. M.P.H.) (0.ft/min)
105            fraction loss in waste1 drop to hub      0.
106            fraction loss in waste2 drop to hub      0.
107            fraction loss in waste3 drop to hub      0.
108            fraction loss in collection hub drop     0.
109            fraction loss in unit                    0.
110            fraction loss in line run                0.
111            component upstream of unit, g/s          0.
112            mol fract. headspace upstream (y)        0.
113            headspace at conduit discharge, y        0.
114            headspace end of conduit (y)             0.
115            mol fract. headspace vent base           0.
116            headspace flow out vent (cc/s)           0.
117            headspace flow down line (cc/s)          0.
118            KG surface (m/s)                         0.
119            KL surface (m/s)                         2.481e-04
120            flow of waste down hub (l/s)             0.
121            component flow in waste into unit (g/s)  0.003368
122            total component into unit, g/s           0.003368
123            TOTAL AIR EMISSIONS  (g/s)               0.
124                             (Mg/year)               0.
125            EMISSION FACTOR  (g/cm2-s)               6.785e-11
126            UNIT EXIT CONCENTRATION (ppmw)           0.0036
127         DETAILED CALCULATIONS at Unit 2 def.primary munici
128         Type: primary municipal clarifier
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130         COMPOUND: METHANETHIOL(methyl mercaptan)
131   
132         Type of unit is primary municipal clarifier
133         1 Description of unit                      2     def.primary munici
134         2 Wastewater temperature   (C)                   44.4
135         3 primary clarifier diameter (m)                 84
136         4 primary clarifier depth  (m)                   5.41
137         5 clarifier solids removal efficiency            0.7
138         6 waterfall drop height (cm)                     38
139         7 clarifier weir/circumference                   1
140         8 Center well present, =1                        1
141         10 number of identical units in parallel         1
142         15 vent air emission control factor              0
143         16 cover vent rate (m3/s per m2 surface)         0.0005
144         17 If covered, then enter 1                      0
145         19 pH  (enter 0 for no pH adjustment)            9.08
146   
147         Properties of METHANETHIOL(methyl mercaptan) at 44.4 deg.C (111.9 deg.F)
148            hl= 0.005553 atm-m3/mol      vp= 3034.572 mmHg (58.695 psia)
149                308.5 y/x
150                0.21323 g/L gas per g/L liquid
151            Temperature adjustment factor = 1.046 ^(T-25), deg. C
152            k1= 0. L/g-hr          dl= 1.576e-05 cm2/s  dv= 0.25113 cm2/s
153         Clarifier surface_____________
154         The residence time in the clarifier is 8.902 hrs.
155         The Henry's law constant of 0.005553 atm-m3/mol is multiplied by
156          a adsorption factor of 1..
157         The adsorption corrected aqueous HL is 3.085e+02 (y/x)
158         The gas phase mass transfer is estimated using correlation 3, MacKay (1983).
159         The Schmidt number is 0.5973.
160         The friction velocity is 13.347 m/s
161         kg is estimated as 0.00959 m/s.  Model: 3
162         Gas phase mass transfer 3.996e-05 g mol/ cm2-s.
163           The flow of water is 935.575 cm3/s.
164           The effective flow depth in the clarifier is 54.1 cm.
165         Clarifier model liquid phase mass transfer 1.11e-04 g mol/ cm2-s.
166         Overall mass transfer 1.1e-04 g mol/cm2-s.
167         Clarifier weir emissions_____________
168         The Schmidt number is 0.5973.
169         The friction velocity is 13.347 m/s
170         kg is estimated as 0.00959 m/s.  Model: 3
171         Weir mass transfer is estimated from the Pincince 11/7/89 primary model
172          The water drop was 0.38 m.
173          The water flow rate was 0.93558 m3/s. (12.763 m3/hr-m)
174          R = Exp(0.* drop ^ 0.* (q * 3600 / cir) ^ 0.* 0. ^ 0.31
175          R = 1.04967
176         The diffusion constant correction is (1.576e-05/.000024)^.677
177         The unadjusted fraction O2 lost from the model is 0.047322.
178         The overall O2 mass transfer coefficient from the model is 4.415e-04 m/s.
179         The overall compound mass transfer coefficient from the model is 3.331e-04 m/s.
180            residence time (hours)                   8.90152
181            KG surface (m/s)                         0.009769
182            KL surface (m/s)                         1.998e-05
183            KL OVERALL SURFACE (m/s)                 1.98e-05
184            Fraction lost from clarifier surface     0.11066
185            KG waterfall (m/s)                       0.009769
186            KL waterfall (m/s)                       3.331e-04
187            KL OVERALL WATERFALL (m/s)               2.896e-04
188            Fraction lost from weir waterfall        0.027185
189            fraction of equilibrium in the unit      0.
190            Fraction absorbed in underflow           0.
191            TOTAL FRACTION LOST TO THE AIR           0.13785
192            TOTAL AIR EMISSIONS  (g/s)               4.643e-04
193                             (Mg/year)               0.014641
194            EMISSION FACTOR  (g/cm2-s)               8.378e-12
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195            UNIT EXIT CONCENTRATION (ppmw)           0.003104
196         DETAILED CALCULATIONS at Unit 3 def.open trench
197         Type: open trench
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199         COMPOUND: METHANETHIOL(methyl mercaptan)
200   
201         Type of unit is open trench
202         1 Description of unit                      3     def.open trench
203         2 Underflow T (C)                                44.4
204         3 Total water added at the unit (l/s)            0
205         8 Subsurface entrance=1                          0
206         9 subsurface exit =1                             0
207         10 width of trench (m)                           3.65
208         11 distance to next unit (cm)                    6100
209         12 slope of underflow conduit                    0.015
210         13 depth  of trench (m)                          3
211         19 pH  (enter 0 for no pH adjustment)            9.08
212   
213         Trench model for mass transfer from a surface.
214          The effective depth of water flow (h) is 0.43996 ft.
215          The water flow rate is 9.356e+05 cm3/s.
216          The velocity of the flow (v)is 6.27108 ft/s.
217          The width of the unit is 365. cm.
218          The oxygen diffusion coefficient (ratio) adjustment factor is 0.78813.
219          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
220          The liquid phase mass transfer coefficient from surface is 4.129e-04 m/s.
221         The Schmidt number is 0.5973.
222         The friction velocity is 13.347 m/s
223         kg is estimated as 0.00959 m/s.  Model: 3
224         The slope of the U drain is 0.015
225         The water velocity is 191.142 cm/s.  (6.27108 ft/s.)
226         The depth of the water is 13.41 cm (5.47347 in.)
227         Kl= 4.129e-04 m/s;  Kg=  9.589518E-03 m/s
228         the ratio of the mass transfer to depth is  2.59608167167113E-03
229         The residence time in the trench is  31.91338 sec.
230         fraction emitted 0.079511
231            fraction loss in waste1 drop to hub      0.
232            fraction loss in waste2 drop to hub      0.
233            fraction loss in waste3 drop to hub      0.
234            fraction loss in collection hub drop     0.
235            fraction loss in unit                    0.
236            fraction loss in line run                0.079511
237            component upstream of unit, g/s          0.002904
238            mol fract. headspace upstream (y)        0.
239            headspace at conduit discharge, y        0.
240            headspace end of conduit (y)             0.
241            mol fract. headspace vent base           0.
242            headspace flow out vent (cc/s)           0.
243            headspace flow down line (cc/s)          0.
244            KG surface (m/s)                         0.00959
245            KL surface (m/s)                         4.129e-04
246            flow of waste down hub (l/s)             0.
247            component flow in waste into unit (g/s)  0.
248            total component into unit, g/s           0.002904
249            TOTAL AIR EMISSIONS  (g/s)               2.309e-04
250                             (Mg/year)               0.007281
251            EMISSION FACTOR  (g/cm2-s)               1.037e-10
252            UNIT EXIT CONCENTRATION (ppmw)           0.002857
253         DETAILED CALCULATIONS at Unit 4 def.open sump
254         Type: open sump
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256         COMPOUND: METHANETHIOL(methyl mercaptan)
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257   
258         Type of unit is open sump
259         1 Description of unit                      4     def.open sump
260         2 Underflow T (C)                                44.4
261         3 Total water added at the unit (l/s)            0
262         4 Area of openings at unit (cm2)                 50
263         5 Radius of drop pipe (cm)                       5
264         6 Drop length to conduit (cm)                    61
265         7 Open surface=1                                 1
266         8 Subsurface entrance=1                          0
267         9 subsurface exit =1                             0
268         10 radius of underflow conduit (cm)              12
269         11 distance to next unit (cm)                    500
270         12 slope of underflow conduit                    0.015
271         13 Open surface of liquid at the unit (cm2)      1000
272         14 flow entrance depth under surface (cm)        10
273         15 depth of liquid in sump (cm)                  50
274         16 velocity air at opening (ft/min)              88
275         17 municipal waste in conduit =1                 0
276         18 Assume equilibrium in unit, =1                0
277         19 pH  (enter 0 for no pH adjustment)            9.08
278   
279         Trench model for mass transfer from a surface.
280          The effective depth of water flow (h) is 0.32808 ft.
281          The water flow rate is 9.356e+05 cm3/s.
282          The velocity of the flow (v)is 97.065 ft/s.
283          The width of the unit is 31.623 cm.
284          The oxygen diffusion coefficient (ratio) adjustment factor is 0.78813.
285          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
286          The liquid phase mass transfer coefficient from surface is 0.003321 m/s.
287         The Schmidt number is 0.5973.
288         The friction velocity is 13.347 m/s
289         kg is estimated as 0.00959 m/s.  Model: 3
290            fraction loss in waste1 drop to hub      0.
291            fraction loss in waste2 drop to hub      0.
292            fraction loss in waste3 drop to hub      0.
293            fraction loss in collection hub drop     0.
294            fraction loss in unit                    1.422e-04
295            fraction loss in line run                0.
296            component upstream of unit, g/s          0.002673
297            mol fract. headspace upstream (y)        0.
298            headspace at conduit discharge, y        0.
299            headspace end of conduit (y)             3.29e-07
300            mol fract. headspace vent base           0.
301            headspace flow out vent (cc/s)           0.
302            headspace flow down line (cc/s)          -0.0306
303            KG surface (m/s)                         0.00959
304            KL surface (m/s)                         0.003321
305            flow of waste down hub (l/s)             0.
306            component flow in waste into unit (g/s)  0.
307            total component into unit, g/s           0.002673
308            TOTAL AIR EMISSIONS  (g/s)               3.8e-07
309                             (Mg/year)               1.198e-05
310            EMISSION FACTOR  (g/cm2-s)               1.037e-10
311            UNIT EXIT CONCENTRATION (ppmw)           0.002857
312         DETAILED CALCULATIONS at Unit 5 def.Closed trench
313         Type: Closed trench
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315         COMPOUND: METHANETHIOL(methyl mercaptan)
316   
317         Type of unit is Closed trench
318         1 Description of unit                      5     def.Closed trench
319         2 Underflow T (C)                                44.4
320         3 Total water added at the unit (l/s)            0
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321         4 Area of openings at unit (cm2)                 50
322         5 Radius of drop pipe (cm)                       5
323         6 Drop length to conduit (cm)                    61
324         7 Open surface=1                                 0
325         8 Subsurface entrance=1                          0
326         9 subsurface exit =1                             0
327         10 width of trench (m)                           1.2
328         11 distance to next unit (cm)                    42614
329         12 slope of underflow conduit                    0.015
330         13 depth  of trench (m)                          3
331         16 velocity air at opening (ft/min)              84
332         17 municipal waste in conduit =1                 0
333         18 Assume equilibrium in unit, =1                0
334         19 pH  (enter 0 for no pH adjustment)            0
335   
336         Trench model for mass transfer from a surface.
337          The effective depth of water flow (h) is 1.00454 ft.
338          The water flow rate is 9.356e+05 cm3/s.
339          The velocity of the flow (v)is 8.35415 ft/s.
340          The width of the unit is 120. cm.
341          The oxygen diffusion coefficient (ratio) adjustment factor is 0.78813.
342          reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
343          The liquid phase mass transfer coefficient from surface is 2.481e-04 m/s.
344   
345         Covered Ground Level Trench (U drain);   UNIT: 5
346         width 120. cm;  Rho 0.001091 g/cc;  Visc 1.8e-04 cp
347         Liquid Depth 30.618cm;  Slope 0.015;     Roughness  0.21336 cm
348         Length 45.869 ft;  Friction Factor0.      Manning coef 0.
349         Headspace temp.  44.4 C;  Humidity 100. %;       Water temp. 44.4 C
350         Velocity  254.6344 cm/s;   Flow 0. gal/min
351         ________drag_____________
352         average water velocity 254.634 cm/s.   Fraction full: 0.10206
353         average water surface velocity 288.957cm/sec
354         velocity of air from internal recirculation  144.479 cm/sec
355         Reynolds number for internal air flow 1.535e+05
356   
357         Properties of METHANETHIOL(methyl mercaptan) at 44.4 deg.C (111.9 deg.F)
358            hl= 0.005553 atm-m3/mol      vp= 3034.572 mmHg (58.695 psia)
359                308.5 y/x
360                0.21323 g/L gas per g/L liquid
361            Temperature adjustment factor = 1.046 ^(T-25), deg. C
362            k1= 0. L/g-hr          dl= 1.576e-05 cm2/s  dv= 0.25113 cm2/s
363         _____loss due to mass transfer in conduit run__________________
364           The length of the run of conduit line is 426.14 m (1398.097 ft.)
365           Flow of headspace gas in the conduit run_____10.523 L/s
366              the pressure gradient for the headspace flow is -0.1206 gf/cm2
367              the headspace area of the sewer 3.233e+04 cm2
368              the headspace average velocity is 0.32552 cm/s.
369              the headspace recirculation velocity is 144.479 cm/s.
370           Flow of water in the conduit run_______935.575 L/s
371              the width of the surface is 120. cm.
372              the depth of the liquid is 30.618 cm. (12.054 in.)
373              the average depth of the liquid is 30.618 cm. (12.054 in.)
374              fraction full of liquid is 0.10206
375              the residence time of the liquid is 167.354 s.
376          The oil corrected aqueous HL is 3.085e+02 (y/x)
377           Wind Velocity 447. cm/sec ( 10.M.P.H.) (879.921 ft/min)
378           Velocity of headspace in sewer 0.32552 cm/sec  (0.007282 M.P.H.) (0.64078ft/min)
379         kg is estimated as 0.001482 m/s.  Model: 5
380         Modified J factor model is used for mass transfer.
381              the effective gas speed for the correlation is 144.479 cm/s.
382              the effective width for the correlation is 4.261e+04cm.
383              the gas phase mass transfer coefficient is 6.1738e-06 gmol/cm2-s.
384         (kg)                                            1.4817e-03 m/s.
385           Trench model (Owens) for mass transfer in liquid phase.
386              the average liquid velocity is 254.634 cm/s.



387   the liquid depth in the underflow 30.618 cm.
388   the liquid phase mass transfer coefficient is 1.266e-03 gmol/cm2-s.
389   (kl) 2.2788e-04 m/s.
390   Overall mass transfer coefficient.
391   KL = 1 / (1 / kg / koc + 1 / kl) * 0.18
392   the corrected partition coefficient is 308.5 y/x at one atm.
393   (KL) the overall liquid based mass transfer coefficient is 1.3689e-04 m/s.
394   Countercurrent flow model model is used for mass transfer.
395   the overall mass transfer coefficient is 1.369e-04 m/s.
396   the average depth of the liquid is 30.618 cm.
397   the ratio of the transfer coefficient to average depth is 4.471e-04
398   the residence time of the liquid is 167.354 s.
399   the maximum fraction from open air mass transfer is 0.07209
400   the molar liquid flow is 5.198e+04 gmol/s.
401   the molar gas flow is 0.40405 gmol/s.
402   (fe) the fraction lost from the liquid is 2.3981e-03
403   the g/s from the gas to the liquid is 0.e+00 g/s.
404   fraction loss in waste1 drop to hub 0.
405   fraction loss in waste2 drop to hub 0.
406   fraction loss in waste3 drop to hub 0.
407   fraction loss in collection hub drop     0.
408   fraction loss in unit 0.
409   fraction loss in line run 0.002393
410   component upstream of unit, g/s 0.002673
411   mol fract. headspace upstream (y) 0.
412   headspace at conduit discharge, y 3.29e-07
413   headspace end of conduit (y) 0.
414   mol fract. headspace vent base 3.29e-07
415   headspace flow out vent (cc/s) 1.052e+04
416   headspace flow down line (cc/s) -1.052e+04
417   KG surface (m/s) 0.001482
418   KL surface (m/s) 2.279e-04
419   flow of waste down hub (l/s) 0.
420   component flow in waste into unit (g/s)  -6.394e-06
421   total component into unit, g/s 0.002673
422   TOTAL AIR EMISSIONS  (g/s) 6.394e-06
423   (Mg/year) 2.016e-04
424   EMISSION FACTOR  (g/cm2-s) 1.037e-10
425   UNIT EXIT CONCENTRATION (ppmw) 0.00285
426   DETAILED CALCULATIONS at Unit 6 def.open trench
427   Type: open trench
428   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\June 2022 TRS WATER9 H2SSIM Runs\ALS AVG 
RUNS\ALS AVG IPT Clarifier 6/29/2022 8:05:17 AM  10:18:17

429   COMPOUND: METHANETHIOL(methyl mercaptan)
430   
431   Type of unit is open trench
432   1 Description of unit 6     def.open trench
433   2 Underflow T (C) 44.4
434   3 Total water added at the unit (l/s) 0
435   8 Subsurface entrance=1 0
436   9 subsurface exit =1 0
437   10 width of trench (m) 3.65
438   11 distance to next unit (cm) 60000
439   12 slope of underflow conduit 0.015
440   13 depth  of trench (m) 3
441   19 pH  (enter 0 for no pH adjustment) 8.94
442   
443   Trench model for mass transfer from a surface.
444   The effective depth of water flow (h) is 0.43996 ft.
445   The water flow rate is 9.356e+05 cm3/s.
446   The velocity of the flow (v)is 6.27108 ft/s.
447   The width of the unit is 365. cm.
448   The oxygen diffusion coefficient (ratio) adjustment factor is 0.78813.
449   reareation constant(ft/day) = 21.6 * v ^ 0.67 / h ^ 0.85 * Ratio
450   The liquid phase mass transfer coefficient from surface is 4.129e-04 m/s.

cfetner
Highlight
Closed Trench MMC, ALS AVG



451         The Schmidt number is 0.5973.
452         The friction velocity is 13.347 m/s
453         kg is estimated as 0.00959 m/s.  Model: 3
454         The slope of the U drain is 0.015
455         The water velocity is 191.142 cm/s.  (6.27108 ft/s.)
456         The depth of the water is 13.41 cm (5.47347 in.)
457         Kl= 4.129e-04 m/s;  Kg=  9.589518E-03 m/s
458         the ratio of the mass transfer to depth is  2.59608167167113E-03
459         The residence time in the trench is  313.9021 sec.
460         fraction emitted 0.55732
461            fraction loss in waste1 drop to hub      0.
462            fraction loss in waste2 drop to hub      0.
463            fraction loss in waste3 drop to hub      0.
464            fraction loss in collection hub drop     0.
465            fraction loss in unit                    0.
466            fraction loss in line run                0.55732
467            component upstream of unit, g/s          0.002666
468            mol fract. headspace upstream (y)        0.
469            headspace at conduit discharge, y        0.
470            headspace end of conduit (y)             0.
471            mol fract. headspace vent base           0.
472            headspace flow out vent (cc/s)           0.
473            headspace flow down line (cc/s)          0.
474            KG surface (m/s)                         0.00959
475            KL surface (m/s)                         4.129e-04
476            flow of waste down hub (l/s)             0.
477            component flow in waste into unit (g/s)  0.
478            total component into unit, g/s           0.002666
479            TOTAL AIR EMISSIONS  (g/s)               0.001486
480                             (Mg/year)               0.046859
481            EMISSION FACTOR  (g/cm2-s)               6.785e-11
482            UNIT EXIT CONCENTRATION (ppmw)           0.001262
483         DETAILED CALCULATIONS at Unit 7 def.system exit st
484         Type: system exit stream
485           Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\June 2022 TRS WATER9 H2SSIM Runs\ALS AVG 
RUNS\ALS AVG IPT Clarifier 6/29/2022 8:05:17 AM  10:18:17

486         COMPOUND: METHANETHIOL(methyl mercaptan)
487   
488         Type of unit is system exit stream
489         1 Description of unit                      7     def.system exit st
490   
491            TOTAL AIR EMISSIONS  (g/s)               0.
492                             (Mg/year)               0.
493            EMISSION FACTOR  (g/cm2-s)               6.785e-11
494            UNIT EXIT CONCENTRATION (ppmw)           0.001262
495   

cfetner
Highlight
Ditch 1 MMC, ALS AVG
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Wednesday, October 25, 2023 10:01 AM
To: Buckner, Katharine
Cc: Robert Tourville; Rachel Davis; Sheryl Watkins; McAvoy, Bryan P.; Steven Moore; Ryan 

Cleary
Subject: RE: status of air modeling review
Attachments: New Stripper Modeling Results - 05b Updated ASB areas.xlsx; Revised Modeling WWTP 

Rates for ALS (9-28-23)_Updated model area.xlsx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine,  
 
Upda ng the AERMOD modeled areas to reflect less solids in the ASB ended up lowering the maximum concentra ons. 
This is what we expected, but we needed to confirm through modeling.  A ached are two spreadsheets:  
 

1. Revised Modeling WWTP Rates for ALS (9-28-23)_Updated model area 
a. Shows the updated modeled ASB areas (AERMOD areas), which changed the unit area emission rates 

(g/s/m2). No change to any of the g/s rates from my 10/2 email. Emissions were based on the larger 
area to begin with.  

2. New Stripper Modeling Results - 05b Updated ASB areas 
a. Results of modeling the larger areas, as well as a comparison to the results from my 10/2/2023 email. 

 
Please let me know if you have any ques ons.  
 
Thanks, 
Caleb 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Caleb Fetner  
Sent: Monday, October 16, 2023 3:32 PM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov>; Steven Moore <smoore@all4inc.com> 
Cc: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM>; Rachel Davis <Rachel.Davis@new-indycb.com>; Sheryl 
Watkins <swatkins@all4inc.com>; McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 
Subject: RE: status of air modeling review 
 
Hi Katharine,  
 
We were unable to determine the effect changing the modeled area would have on the air dispersion modeling results 
with confidence; therefore, we are proceeding with upda ng the modeled areas in AERMOD to see. Note that the 
emissions rates (in g/s) were based on more water surface area that more closely match recent aerials, so this change is 
just to the area in the AERMOD model and no updates to H2SSIM or WATER9 runs were necessary.  
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Caleb 
 

 

Caleb Fetner / Consul ng Engineer 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Monday, October 16, 2023 1:48 PM 
To: Caleb Fetner <cfetner@all4inc.com>; Steven Moore <smoore@all4inc.com> 
Cc: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM>; Rachel Davis <Rachel.Davis@new-indycb.com>; Sheryl 
Watkins <swatkins@all4inc.com>; McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 
Subject: status of air modeling review 
 
Hey Caleb and Steve, 
    I was checking in on the review of the air dispersion modeling for the new stripper applica on.  We had le  it a couple 
of weeks ago that you would, with respect to the size of the ASB used in the modeling, evaluate if the current air 
modeling represents the worst case scenario or if using the larger basin size for the ASB would present the worst case 
scenario for emissions from the ASB.  Do you have any determina ons yet?  Do you know if the air dispersion modeling 
will need to be redone? 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 



Previous 
Modeled 

Concentration

Modeled 
Concentration

% 
Change

UTM 
Easting

UTM 
Northing

Standard(a)(c)(d)

(µg/m3) (µg/m3) (m) (m) (µg/m3)
MAAC 24-hour 20.20 18.15 -10% 511,200.42 3,856,646.62 1st High 140

EPA Action Level 30-minute 100.80 94.59 -6% 511,249.70 3,856,644.83 1-hour 1st High 837
MAAC 24-hour 9.46 9.46 0% 510,115.55 3,856,041.31 1st High 10

EPA Action Level 30-minute 48.00 48.00 0% 510,209.41 3,856,039.95 1-hour 1st High 57,000
MAAC 24-hour 77.25 76.63 -1% 511,151.13 3,856,648.40 1st High 140

EPA Action Level 30-minute 385.32 385.32 0% 510,143.86 3,855,999.18 1-hour 1st High 837

New-Indy Catawba, LLC
2023 New Steam Stripper Application - Updated ASB AERMOD Areas

Pollutant Standard(a) Averaging 
Period(b) Rank(a)

(d) Methyl Mercaptan does not have an established AEGL-1 value due to insufficient data.  Comparison of modeled concentrations are to the 30-minute AEGL-2 value for MMC only. 

H2S

MMC

TRS

(a) https://scdhec.gov/sites/default/files/media/document/BAQ_SC%20Modeling%20Guidelines_10.15.18_revised%204.15.19.pdf.
(b) 30-minute averaging period to be compared against maximum 1-hour modeled concentration, per DHEC October 6, 2021 request.
(c) TRS does not have a SC Standard - compare to H2S.



UTM Easting UTM Northing
Release 
Height

Modeled 
Area

Initial Vertical 
Dimension

H2S Emissions MMC Emissions TRS Emissions H2S Emissions
MMC 

Emissions 
TRS 

Emissions
(m) (m) (m) (m2) (m) (g/s) (g/s) (g/s) (g/s/m2) (g/s/m2) (g/s/m2)

EQLBASIN 510,439.13 3,855,563.34 0.00 7,610.8 0.00 7.14E-03 -- 7.14E-03 9.38E-07 9.38E-07
DITCH1 510,812.79 3,856,255.42 0.00 2,219.3 0.00 4.10E-03 2.33E-03 1.28E-01 1.85E-06 1.05E-06 5.78E-05

ASB1 510,803.40 3,856,319.69 6.10 87,039.3 0.00 1.37E-01 1.63E-02 7.28E-01 1.57E-06 1.87E-07 8.36E-06

ASB2 510,964.42 3,856,054.20 6.10 68,803.6 0.00 2.45E-03 2.92E-04 1.30E-02 3.55E-08 4.24E-09 1.90E-07

ASB3 511,052.13 3,855,887.21 6.10 70,796.1 0.00 6.17E-05 7.35E-06 3.29E-04 8.71E-10 1.04E-10 4.64E-09

DITCH2 510,992.97 3,855,727.21 0.00 1,844.2 0.00 9.28E-02 4.20E-03 1.01E-01 5.03E-05 2.28E-06 5.49E-05

SLDGLAGN 510,924.33 3,855,544.61 0.00 45,225.3 0.00 4.14E-02 -- 4.14E-02 9.16E-07 9.16E-07
HOLDPOND 510,391.65 3,855,142.65 0.00 390,739.1 0.00 6.26E-02 1.75E-04 6.28E-02 1.60E-07 4.48E-10 1.61E-07

DITCH0 510,377.59 3,855,634.91 0.00 240.9 0.00 3.03E-04 3.72E-04 1.86E-02 1.26E-06 1.54E-06 7.72E-05

UTM Easting UTM Northing
Release 
Height

Radius Modeled Area H2S Emissions MMC Emissions TRS Emissions H2S Emissions
MMC 

Emissions 
TRS 

Emissions
(m) (m) (m) (m) (m2) (g/s) (g/s) (g/s) (g/s/m2) (g/s/m2) (g/s/m2)

CLARIFY 510,342.42 3,855,604.87 0.00 42.00 5541.77 2.59E-04 7.26E-04 3.98E-02 4.67E-08 1.31E-07 7.18E-06

Emissions Rate Basis

Source Pollutant Actual Reference File Provided Maximum

g/s g/s 2700 ADTP, max
Equalization Basin H2S 4.56E-03 EQ Basin and Sludge Lagoon Calcs.xlsx 7.14E-03 1726 ADTP, actual July 2021 pulp production.

TRS 4.56E-03 TRS = H2S 7.14E-03

156%
Ditch 0 H2S 1.94E-04 ALS AVG Ditch #0 Calcs.xlsx 3.03E-04

MMC 2.38E-04 3.72E-04

TRS 1.19E-02 Sum of reduced sulfur compounds, as H2S 1.86E-02

Ditch 1 H2S 2.62E-03 ALS AVG Ditch #1 Calcs.xlsx 4.10E-03

MMC 1.49E-03 2.33E-03

TRS 8.19E-02 Sum of reduced sulfur compounds, as H2S 1.28E-01

Ditch 2 H2S 5.93E-02 ALS AVG Ditch #2 Calcs.xlsx 9.28E-02

MMC 2.68E-03 Holding Pond_Ditch 2_ ALS AVG_WATER9 4.20E-03

TRS 6.47E-02 Sum of reduced sulfur compounds, as H2S 1.01E-01

Sludge Lagoon H2S 2.65E-02 EQ Basin and Sludge Lagoon Calcs.xlsx 4.14E-02

MMC

TRS 2.65E-02 TRS = H2S 4.14E-02

Holding Pond H2S 4.00E-02 No change. 6.26E-02

MMC 1.12E-04 Holding Pond_Ditch 2_ ALS AVG_WATER9 1.75E-04

TRS 4.01E-02 Sum of reduced sulfur compounds, as H2S 6.28E-02

Primary Clarifier H2S 1.65E-04 PC ALS AVG H2SSIM.pdf 2.59E-04

MMC 4.64E-04 PC and Ditch 0-1_ALS AVG_WATER9 7.26E-04

TRS 2.54E-02 Sum of reduced sulfur compounds, as H2S 3.98E-02

ASB REVISED Emissions Calculations (6-26-23)_Modeling Emissions Rates

H2S MMC TRS as H2S June 27, 2023 Response to DHEC on New Stripper Application

Total ASB lb/ODTP 0.0109 1.30E-03 5.81E-02
Total ASB lb/hr 1.10 0.13 5.88

Total ASB g/s 0.139 0.017 0.741
Zone 1 g/s 1.37E-01 1.63E-02 7.28E-01
Zone 2 g/s 2.45E-03 2.92E-04 1.30E-02
Zone 3 g/s 6.17E-05 7.35E-06 3.29E-04

Modeled Source 
ID

Worst-case Emissions for Modeling

Modeled Source 
ID

PC and Ditch 0-1_ALS AVG_WATER9.pdf
Sum of Unit 3 Open Trench, Open Sum, and Closed Trench WATER9

PC and Ditch 0-1_ALS AVG_WATER9.pdf



Comparison to July 6 2023 Response to DHEC Provided Rates:

H2S Emissions
MMC 

Emissions 
TRS 

Emissions
H2S MMC TRS H2S MMC TRS H2S MMC TRS

(g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2)
9.37E-07 9.37E-07 0.1% 0.1% EQLBASIN 5.99E-07 -- 5.99E-07 56.5% 56.5% EQLBASIN
1.50E-07 3.21E-07 2.58E-05 1134% 226% 124% DITCH1 1.18E-06 6.70E-07 3.69E-05 56.5% 56.5% 56.5% DITCH1

2.69E-06 3.20E-07 1.43E-05 -41.7% -41.6% -41.5% ASB1(b) 1.05E-06 1.53E-06 4.69E-06 ASB1(b)

4.81E-08 5.74E-09 2.55E-07 -26% -26% -26% ASB2(b) 5.92E-07 3.26E-08 6.73E-07 ASB2(b)

1.21E-09 1.45E-10 6.47E-09 -28% -28% -28% ASB3(b) 3.29E-07 8.40E-10 3.32E-07 ASB3(b)

1.34E-06 3.17E-07 2.63E-06 3653% 619% 1989% DITCH2(c) 3.22E-05 1.46E-06 3.51E-05 56.4% 56.5% 56.4% DITCH2(c)

9.37E-07 9.37E-07 -2% -2% SLDGLAGN 5.85E-07 -- 5.85E-07 56.5% 56.5% SLDGLAGN
1.61E-07 6.20E-11 1.61E-07 -1% 622% 0% HOLDPOND 1.02E-07 2.86E-10 1.03E-07 56.7% 56.5% 56.5% HOLDPOND
1.11E-07 5.05E-07 3.75E-05 1037% 206% 106% DITCH0 8.05E-07 9.87E-07 4.93E-05 56.1% 56.5% 56.4% DITCH0

H2S Emissions
MMC 

Emissions 
TRS 

Emissions
H2S MMC TRS H2S MMC TRS H2S MMC TRS

(g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2) (g/s/m2)
3.70352E-06 3.96E-08 6.94E-06 -98.7% 231% 3.5% CLARIFY 3.00E-08 8.38E-08 4.59E-06 55.6% 56.5% 56.5% CLARIFY

Percent Change vs. DHEC

Percent Change due to ALS

Comparison to DHEC Rates:

Percent Change vs. July 6 Response

Percent Change due to ALS

Original application emissions rates  Emissions rates used by DHEC in modeling demonstration



RE: New-Indy Catawba LLC Construction Permit Application

McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Thu 10/26/2023 9:56 AM
To: Ryan Cleary <rcleary@all4inc.com> 

McAvoy, Bryan P. reacted to your message:

From: Ryan Cleary <rcleary@all4inc.com>
Sent: Thursday, October 26, 2023 10:59:20 AM
To: Buckner, Katharine <bucknekk@dhec.sc.gov>; McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Cc: bob.tourville@new-indycb.com <BOB.TOURVILLE@NEW-INDYCB.COM>; rachel.davis@new-indycb.com
<rachel.davis@new-indycb.com>; Caleb Fetner <cfetner@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com>; Steven
Moore <smoore@all4inc.com>
Subject: RE: New-Indy Catawba LLC Construc�on Permit Applica�on
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. ***
Bryan,
 
On behalf of New-Indy Catawba LLC, ALL4 LLC has populated a shared file directory with air dispersion modeling files
suppor�ng the new condensate steam stripper applica�on.  The files are updated with modified ASB spa�al footprints.  In
addi�on to an invita�on message you should have received, the files may be accessed via the link below.
 
h�ps://all4.box.com/s/okxys150e2qs73nyusl7lxkvm1x0p1uw
 
If you have any issues accessing the air dispersion modeling files, please let me know.
 
Regards,
Ryan
 
 

Ryan Cleary / Consul�ng Scien�st
919.230.0716 (o) / Profile / LinkedIn

www.all4inc.com / Loca�ons / Ar�cles / Podcast / Training
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE.

 
 
From: Buckner, Katharine <bucknekk@dhec.sc.gov>
Sent: Friday, October 6, 2023 10:58 AM
To: Ryan Cleary <rcleary@all4inc.com>; McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Cc: bob.tourville@new-indycb.com; rachel.davis@new-indycb.com; Caleb Fetner <cfetner@all4inc.com>; Sheryl Watkins
<swatkins@all4inc.com>; Steven Moore <smoore@all4inc.com>
Subject: RE: New-Indy Catawba LLC Construc�on Permit Applica�on
 
Hey Ryan and/or Caleb,
    Bryan and I have some ques�ons about the ASB, par�cularly zone 1, and the air dispersion modeling.  Which of you do we
need to talk with?  And are you available today for a Teams chat?
 
Thanks,
 
Katharine K. Buckner
Wood and Surface Coating Permit Section
Bureau of Air Quality – Air Permitting Division

https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-d8116586a2e3da5e&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Fall4.box.com%2Fs%2Fokxys150e2qs73nyusl7lxkvm1x0p1uw
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-30462bf6d851ebd8&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Fwww.all4inc.com%2Fabout-us%2Four-team%2Fryan-cleary%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-26a1ed8da3793d67&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Fwww.linkedin.com%2Fin%2Fryanhcleary%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-1a1474026fc8ac8b&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Fwww.all4inc.com%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-80b9c54fab795b21&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Fwww.all4inc.com%2Fabout-us%2Flocations%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-31f5e2298b1726aa&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Fwww.all4inc.com%2F4-the-record-articles%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-ea8736291bbc2754&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Fwww.all4inc.com%2Finsights%2Fpodcast%2F
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Office: (803) 898-3213
bucknekk@dhec.sc.gov
 
S.C. Dept. of Health & Environmental Control
2600 Bull Street
Columbia, SC  29201

Connect: www.scdhec.gov  Facebook  Twitter

 
From: Ryan Cleary <rcleary@all4inc.com>
Sent: Thursday, October 5, 2023 9:53 AM
To: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Buckner, Katharine <bucknekk@dhec.sc.gov>
Cc: bob.tourville@new-indycb.com; rachel.davis@new-indycb.com; Caleb Fetner <cfetner@all4inc.com>; Sheryl Watkins
<swatkins@all4inc.com>; Steven Moore <smoore@all4inc.com>
Subject: New-Indy Catawba LLC Construc�on Permit Applica�on
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. ***
Bryan,
 
On behalf of New-Indy Catawba LLC, ALL4 LLC has created the link below to access the revised air dispersion modeling files
suppor�ng the construc�on air permit applica�on for the new condensate steam stripper.  In addi�on to the link, you should
have received an invita�on this morning to access the shared file directory.
 
h�ps://all4.box.com/s/yln0q56piag1exqm5qa7wv6720zzl1ze
 
If you have any issues accessing the air dispersion modeling files, please let me know.
 
Regards,
Ryan
 
 

Ryan Cleary / Consul�ng Scien�st
919.230.0716 (o) / Profile / LinkedIn

www.all4inc.com / Loca�ons / Ar�cles / Podcast / Training
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE.

 
 

mailto:bucknekk@dhec.sc.gov
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-3d014ef03355b93b&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=http%3A%2F%2Fwww.scdhec.gov%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-65784418707d0e28&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Fwww.facebook.com%2FSCDHEC
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-de1f0f9604209649&q=1&e=9d76fb4b-05d3-4ff2-867b-918e0fb98ee8&u=https%3A%2F%2Ftwitter.com%2Fscdhec
mailto:rcleary@all4inc.com
mailto:mcavoybp@dhec.sc.gov
mailto:bucknekk@dhec.sc.gov
mailto:bob.tourville@new-indycb.com
mailto:rachel.davis@new-indycb.com
mailto:cfetner@all4inc.com
mailto:swatkins@all4inc.com
mailto:smoore@all4inc.com
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-e612cec8ec9d5c15&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=https%3A%2F%2Fall4.box.com%2Fs%2Fyln0q56piag1exqm5qa7wv6720zzl1ze
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-30462bf6d851ebd8&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=https%3A%2F%2Fwww.all4inc.com%2Fabout-us%2Four-team%2Fryan-cleary%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-26a1ed8da3793d67&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=https%3A%2F%2Fwww.linkedin.com%2Fin%2Fryanhcleary%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-1a1474026fc8ac8b&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=https%3A%2F%2Fwww.all4inc.com%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-80b9c54fab795b21&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=https%3A%2F%2Fwww.all4inc.com%2Fabout-us%2Flocations%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-31f5e2298b1726aa&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=https%3A%2F%2Fwww.all4inc.com%2F4-the-record-articles%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-ea8736291bbc2754&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=https%3A%2F%2Fwww.all4inc.com%2Finsights%2Fpodcast%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-202029596f9468b1&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=https%3A%2F%2Fwww.all4inc.com%2Ftraining%2F
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-3132e6c5-4544474f5631-d2265a12141ea934&q=1&e=2d6d06c4-78c0-43ea-b17e-35118b18614c&u=http%3A%2F%2Fwww.all4inc.com%2F


Ryan Cleary has invited you to work together in "AQM" folder on Box

Ryan Cleary <noreply@box.com>
Thu 10/26/2023 6:55 AM
To: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or
unexpected email. ***

Go to Folder

Ryan Cleary invited you to collaborate on:
AQM

“Good Morning Bryan, You are invited to access the shared
directory for updated AERMOD modeling files in support of the

New-Indy Catawba, LLC new condensate steam stripper
application. If you encounter any issues accessing the files,

please let me know. Regards, Ryan Cleary ALL4”

AERMAP

Meteorology

NIC_Strip_H2S_1_05b

NIC_Strip_H2S_24_05b

NIC_Strip_MMC_1_24_05b

NIC_Strip_TRS_1_24_05b

Delivered Modeling Files - 20231026.xlsx

Go to Folder
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Ryan Cleary has invited you to work together in "AQM" folder on Box

Ryan Cleary <noreply@box.com>
Thu 10/5/2023 9:51 AM
To: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov> 

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or
unexpected email. ***

Go to Folder

Ryan Cleary invited you to collaborate on:
AQM

“Good Morning Bryan, You are invited to access the shared
directory for revised modeling files in support of the New-Indy

Catawba, LLC new condensate steam stripper application. If you
encounter any issues accessing the directory or files, please

contact me. Regards, Ryan Cleary ALL4 (919) 230-0716”

AERMAP

Meteorology

NIC_Strip_H2S_1_05

NIC_Strip_H2S_24_05

NIC_Strip_MMC_1_24_05

NIC_Strip_TRS_1_24_05

Delivered Modeling Files - 20231005.xlsx

Go to Folder
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RE: TRS rates in model

Buckner, Katharine <bucknekk@dhec.sc.gov>
Mon 7/17/2023 8:35 AM
To: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Caleb Fetner <cfetner@all4inc.com> 
Cc: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com>; Ryan
Cleary <rcleary@all4inc.com> 

2 attachments (15 MB)
Supporting Spreadsheets.zip; July 6 2022 modeled rates reviewed.xlsx;

Hey Caleb,
     I have had several compe�ng spreadsheets submi�ed the last couple of years for use in verifying the emission rates used in
the modeling for H2S, TRS, and methyl mercaptan.
 
I have a�ached several versions.  Here are the explana�ons of these. 
 
On 6/30/2022, I received an email from Dan Mallet that (forwarded under separate email to you) had pdfs of the spreadsheets
with the actual emissions shown.  Somewhere along the way, these were expanded to include the maximum produc�on rate
and the maximum emission rates for H2S, TRS, and MM.  These were the latest rates that were used in the modeling;  a�ached
and �tled “July 6, 2022 modeled rates reviewed”.  The WATER9 results tab is the one in ques�on.  This appears to be a sheet I
put together, but it uses the actual rates from the pdf spreadsheet from Dan Malle� and I suppose I scaled up those rates by
the maximum produc�on rate.  The rates from this sheet were used in the last modeling.  If these maximum rates are not
accurate, please let me know and why.  It is just a demonstra�on of the actual rates supplied by the facility and scaled to the
maximum produc�on.
 
I also have actual spreadsheets as suppor�ng informa�on around January 2022.  These have lower rates than the 6/30/22
versions.  The compressed folder of these is a�ached.   See in the zip file �tled “TRS and H2S Emission Rates”.
 
Sorry for the confusion.  Thank you for the help,
 
Katharine K. Buckner
Wood and Surface Coating Permit Section
Bureau of Air Quality – Air Permitting Division

Office: (803) 898-3213
bucknekk@dhec.sc.gov
 
S.C. Dept. of Health & Environmental Control
2600 Bull Street
Columbia, SC  29201

Connect: www.scdhec.gov  Facebook  Twitter

 
From: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Sent: Friday, July 14, 2023 2:23 PM
To: Caleb Fetner <cfetner@all4inc.com>; Buckner, Katharine <bucknekk@dhec.sc.gov>
Cc: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins
<swatkins@all4inc.com>; Ryan Cleary <rcleary@all4inc.com>
Subject: Re: TRS rates in model
 
Hi Caleb,

mailto:bucknekk@dhec.sc.gov
http://www.scdhec.gov/
https://www.facebook.com/SCDHEC
https://twitter.com/scdhec


External Email

 
Sorry for the delay. It's been a busy day. Unfortunately, I'm just not as familiar with the emissions calcula�ons as
Katharine, nor do I know the exact documents that she used. Therefore I cannot provide the informa�on. We'll have
to wait for her return on Monday.
 
-Bryan @ BAQ

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Friday, July 14, 2023 8:02 AM
To: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Buckner, Katharine <bucknekk@dhec.sc.gov>
Cc: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins
<swatkins@all4inc.com>; Ryan Cleary <rcleary@all4inc.com>
Subject: RE: TRS rates in model
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. ***
Good morning Bryan, happy Friday.
 
We are trying to look into Katharine’s ques�on below on the emissions rates from the ditches, but I believe Katharine is out
yesterday/today. Can you please send the “outputs from H2SSIM model and Water 9 that were dated June 27, 2022” that she
is referencing below, so we can verify the rates she is reques�ng?
 
Thanks in advance,
Caleb
 

Caleb Fetner / Consul�ng Engineer
678.293.9431 / Profile / LinkedIn

www.all4inc.com / Loca�ons / Ar�cles / Podcast / Training
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE.

 
 
From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Wednesday, July 12, 2023 3:43 PM
To: Caleb Fetner <cfetner@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com>
Subject: Fw: TRS rates in model
 
Sheryl can you address?
 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>
Sent: Wednesday, July 12, 2023 3:39 PM
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Subject: TRS rates in model
 

 
Hey Bob,
    I le� a voice mail earlier.  I am following up with this email.
 
We are trying to verify the rates for H2S, TRS as H2S, and methyl mercaptan (MM) used in the modeling.  Specifically, we are
interested in the rates for the three ditches – Ditch 0 + spli�er, Ditch 1, and Ditch 2.  The last �me modeling was done, rates
from July 2022 were used.  These rates are different from those used in Oct and Dec 2021 and they are different than those
submi�ed as part of the new stripper project.
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As I men�oned in the voice mail, I had outputs from H2SSIM model and Water 9 that were dated June 27, 2022.  These rates
were used in the last modeling.
 
Can you verify if the rates from June 27, 2022 are accurate and should be used in the model?  Or are these not accurate and
why?
 
Thanks,
 
Katharine K. Buckner
Wood and Surface Coating Permit Section
Bureau of Air Quality – Air Permitting Division

Office: (803) 898-3213
bucknekk@dhec.sc.gov
 
S.C. Dept. of Health & Environmental Control
2600 Bull Street
Columbia, SC  29201

Connect: www.scdhec.gov  Facebook  Twitter

 

NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not the
intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is prohibited. If you
have received this communication in error, please notify us by reply email and immediately and permanently delete this message and any attachments. Email
transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted by this email. Please do not
send to us by email any information containing personally identifiable information without appropriate encryption. Thank you.
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RE: SC DHEC Modeling Section comments on New Indy's stripper project application

Caleb Fetner <cfetner@all4inc.com>
Thu 7/6/2023 6:24 PM
To: Buckner, Katharine <bucknekk@dhec.sc.gov>; Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM> 
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Steven Moore <smoore@all4inc.com>; Ryan Cleary <rcleary@all4inc.com> 

2 attachments (72 KB)
Response to Comments - Modeling Tables - July 6 2023.xlsx; July 6 Response to BAQ Modeling Section's Comments.docx;

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. ***
Hi Katharine,
 
Please see a�ached documents with responses to your ques�ons below. Please reach out if anything is unclear.
 
Thanks,
Caleb
 

Caleb Fetner / Consul�ng Engineer
678.293.9431 / Profile / LinkedIn

www.all4inc.com / Loca�ons / Ar�cles / Podcast / Training
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE.

 
 
From: Buckner, Katharine <bucknekk@dhec.sc.gov>
Sent: Friday, June 30, 2023 3:56 PM
To: Caleb Fetner <cfetner@all4inc.com>; Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Steven Moore <smoore@all4inc.com>; Ryan Cleary <rcleary@all4inc.com>
Subject: RE: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
Hey Caleb,
   Thank you for the informa�on on the splits.  I will review and let you know if I have any ques�ons.
 
I have been reviewing and verifying rates used in the modeling and have a couple ques�ons/comments for you.

1. For all 3 Ditches, please provide the informa�on used and the calcula�ons for the rates used in the model.
2. On the Clarifier, an incorrect diameter may have been used.  In Response to Comments – Modeling Tables sheet, the Vol

Area tab, the diameter is listed as 42 m.  Previously a diameter of 84 m has been used.  Please review and either provide
a revised table or explain why 42 m is correct.

 
Please submit this informa�on by Thursday, July 6, 2023.
 
Thanks,
 
Katharine K. Buckner
Wood and Surface Coating Permit Section
Bureau of Air Quality – Air Permitting Division

Office: (803) 898-3213
bucknekk@dhec.sc.gov
 
S.C. Dept. of Health & Environmental Control
2600 Bull Street
Columbia, SC  29201

Connect: www.scdhec.gov  Facebook  Twitter
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From: Caleb Fetner <cfetner@all4inc.com>
Sent: Friday, June 30, 2023 12:48 PM
To: Buckner, Katharine <bucknekk@dhec.sc.gov>; Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Steven Moore <smoore@all4inc.com>; Ryan Cleary <rcleary@all4inc.com>
Subject: RE: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. ***
Hi Katharine,
 
Appor�oning the total ASB emissions between the three zones for the purposes of modeling was es�mated based on the
WATER9 results for the TRS compounds in the worst-case scenario (No Stripper Scenario) for TRS compounds. Based on the
WATER9 results for each zone,  ~98% of the total ASB emissions were appor�oned to zone 1.
 

 
This is a similar calcula�on to what you outlined in your ques�on for H2S, but with the sum of the TRS compounds from the No
Stripper Scenario (worst-case for TRS). The % splits were first developed for TRS as H2S, but was conserva�vely also applied to
the H2S emissions rates as well due to the expected maximum receptor being closer to zone 1.
 
Please let me know if you have any further ques�ons.
 
Caleb
 
 

Caleb Fetner / Consul�ng Engineer
678.293.9431 / Profile / LinkedIn

www.all4inc.com / Loca�ons / Ar�cles / Podcast / Training
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE.

 
 
From: Buckner, Katharine <bucknekk@dhec.sc.gov>
Sent: Friday, June 30, 2023 8:23 AM
To: Caleb Fetner <cfetner@all4inc.com>; Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Subject: RE: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
Thank you.  I was just making sure you saw the request.
 
Katharine K. Buckner
Wood and Surface Coating Permit Section
Bureau of Air Quality – Air Permitting Division

Office: (803) 898-3213
bucknekk@dhec.sc.gov
 
S.C. Dept. of Health & Environmental Control
2600 Bull Street
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Columbia, SC  29201

Connect: www.scdhec.gov  Facebook  Twitter

 
From: Caleb Fetner <cfetner@all4inc.com>
Sent: Friday, June 30, 2023 8:22 AM
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>; Buckner, Katharine <bucknekk@dhec.sc.gov>
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Subject: RE: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. ***
Hi all – pulled together the informa�on to answer Katherine’s ques�on and will be sending later today.
 

Caleb Fetner / Consul�ng Engineer
678.293.9431 / Profile / LinkedIn

www.all4inc.com / Loca�ons / Ar�cles / Podcast / Training
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE.

 
 
From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Friday, June 30, 2023 8:17 AM
To: Buckner, Katharine <bucknekk@dhec.sc.gov>
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Caleb Fetner <cfetner@all4inc.com>
Subject: Re: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
I did. 
 
Caleb
Please let me know where we stand with information to Katharine?
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>
Sent: Friday, June 30, 2023 8:12 AM
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Cc: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Subject: RE: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
Hey Bob,
     Resending this to make sure you saw this earlier this week.
 
Thanks,
 
Katharine K. Buckner
Wood and Surface Coating Permit Section
Bureau of Air Quality – Air Permitting Division

Office: (803) 898-3213
bucknekk@dhec.sc.gov
 
S.C. Dept. of Health & Environmental Control
2600 Bull Street
Columbia, SC  29201
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Connect: www.scdhec.gov  Facebook  Twitter

 
From: Buckner, Katharine
Sent: Wednesday, June 28, 2023 3:50 PM
To: Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM>
Cc: McAvoy, Bryan P. <MCAVOYBP@dhec.sc.gov>
Subject: FW: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
Hey Bob,
    Thak you for all this informa�on and responses.  I have been working on verifying rates and stuff.  I have one ques�on.  In
the “Revised Emission Calcula�ons (6-26-23)…”, in the “WWTP Factors” tab, how were the Zone splits calculated?  What data
was used to determine this?  Please explain the ra�onale on these.  I tried to come up with these but did not follow how they
were done, etc.
 
For instance, Backup Stripper is the worst for H2S.  Using page B-76 from the app, if you total the H2S for all 3 zones, then
divide zone 1 by the total, I get 62%.
 
Thanks,
 
Katharine K. Buckner
Wood and Surface Coating Permit Section
Bureau of Air Quality – Air Permitting Division

Office: (803) 898-3213
bucknekk@dhec.sc.gov
 
S.C. Dept. of Health & Environmental Control
2600 Bull Street
Columbia, SC  29201

Connect: www.scdhec.gov  Facebook  Twitter

 
From: Steven Moore <smoore@all4inc.com>
Sent: Tuesday, June 27, 2023 1:23 PM
To: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>; Buckner, Katharine <bucknekk@dhec.sc.gov>; Bob Tourville
<BOB.TOURVILLE@NEW-INDYCB.COM>
Cc: Sheryl Watkins <swatkins@all4inc.com>; Ryan Cleary <rcleary@all4inc.com>; Caleb Fetner <cfetner@all4inc.com>
Subject: FW: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. ***
On behalf of and at the request of New-Indy Catawba, please find the a�ached responses to the comments received on June
20, 2023.
If you have any addi�onal ques�ons please contact Bob Tourville at New-Indy Catawba.
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From: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Sent: Tuesday, June 20, 2023 11:09 AM
To: Steven Moore <smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com>
Subject: FW: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 
Just in.  Can you follow up and respond by next Tuesday, June 27.
 
From: McAvoy, Bryan P. <mcavoybp@dhec.sc.gov>
Sent: Tuesday, June 20, 2023 11:04 AM
To: Tourville, Bob <BOB.TOURVILLE@NEW-INDYCB.COM>
Cc: Buckner, Katharine <bucknekk@dhec.sc.gov>
Subject: SC DHEC Modeling Sec�on comments on New Indy's stripper project applica�on
 

 
Hello,
 
I'm in the modeling sec�on of the SCDHEC's Bureau of Air Quality. We've reviewed the facility's applica�on for the
installa�on of a new condensate stripper. A�ached are some comments related to that review.
 
The first two ques�ons are simply a request for a more complete of the Standard 2 and Standard 8 emission rates
data related to the project.
 
The third ques�on points out an emission factor error. Correc�ng the error would result in lower methyl mercaptan
emission rates from one source.
 
The final two ques�ons relate to the Std. 8 air toxics emissions calcula�ons from the ASB's and ditches.  Katharine
will be able to help with ques�ons related to emission factors, and I can help with ques�ons about the air
compliance averaging period referenced in ques�on 5.
 
I work from home a few days a week, so please try my cell if you cannot reach me in the office.
 
We request a reply to these ques�ons by Tuesday, June 27th.
 

Bryan McAvoy

Meteorologist

S.C. Dept. of Health & Environmental Control

Office: (803) 898-1275

Cell: (864) 350-0930

Email: mcavoybp@dhec.sc.gov

tel:919.234.5981
tel:864.616.4711
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Connect:
https://url.avanan.click/v2/___www.scdhec.gov___.YXAzOm5ld2luZHk6YTpvOjNiZjJjN2M2MmU4MmFhZWV
mNWFjNDM2NzM2NTE2OTlmOjY6YjUyYjo1YjE3ZGZiODk2ODZlNmNhMWEwZmVhNTcxMjYxNDc3MjllMzll
YzdhMjllN2E3ODZkODA1N2RkNDA2ZTY0YmI3OnQ6VA

NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not the
intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is prohibited. If you
have received this communication in error, please notify us by reply email and immediately and permanently delete this message and any attachments. Email
transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted by this email. Please do not
send to us by email any information containing personally identifiable information without appropriate encryption. Thank you.
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SCDHEC’s Modeling Sec�on Comments to New Indy Concerning the March 23, 2023 Construc�on Permit 
Applica�on for the Installa�on of a New Condensate Stripper. Dated June 20, 2023. 

 

1) We request that the facility provide a table, preferably in the form of a spreadsheet, lis�ng the facility-
wide, post stripper project maximum allowable South Carolina Standard 2 emission rates, and stack 
parameters, from each emission point ID which has been previously modeled. This list should include all 
sources found in the table labeled “STANDARD NO. 2 – AMBIENT AIR QUALITY STANDARDS EMISSION 
RATES (LBS/HR)” in the 7-10-2019 “Air Compliance Summary Sheet” (henceforth, Summary) composed 
by the Modeling Sec�on of SCDHEC as part of the compliance demonstra�on for Project Columbia.  

Note that this request does not include sources which have been removed from the facility. These are 
retained in the Summary to keep track of sources that have been used in previous Other Informa�on 
compliance demonstra�ons. As listed in the Summary, the requested emission points are CAUST, 
FAUMU, FUTCB1, FUTCB2, FUTLK2, FUTNCG1, FUTRF2, FUTRF3, FUTST2, and FUTST3. Emission rates 
from FUTPM2 and FUTPM3 are not subject to this request if they remain 50% or more below the 
Standard 2 exemp�on threshold. 

New-Indy Catawba Response:  Updated modeled source parameters and Standard No. 2 emissions rates 
for the sources listed above are provided in the workbook, “June 27 Response to Ques�on 1.xlsx”.  The 
workbook contains tables with relevant parameters based on source type.   

2) Furthermore, we request that the facility also provide a table, preferably in the form of a spreadsheet, 
lis�ng the facility-wide, post stripper project maximum allowable emission rates, and stack parameters, 
for the Standard 8 three air toxics for which modeling was submited as part of the construc�on permit 
applica�on. These toxics are Total Reduced Sulfur, Hydrogen Sulfide, and Methyl Mercaptan. These are 
the three air toxics subject to the consent order. While these emission rates were included in the 
modeling files, they were not included in the applica�on. 

New-Indy Catawba Response:  Post stripper project modeled source parameters and maximum 
allowable emissions for Total Reduced Sulfur (TRS), Hydrogen Sulfide (H2S), and Methyl Mercaptan 
(MMC) are provided in the workbook, “Response to Comments – Modeling Tables – June 27 2023.xlsx”.  
The workbook contains tables with relevant parameters based on source type.   

Unless otherwise noted, all source parameters and modeled emissions rates were provided by DHEC in a 
February 14, 2023 email from Bryan McAvoy to Ryan Cleary (ALL4).  The DHEC-provided files reflect 
those used in the September 26, 2022 modeling conducted by DHEC as part of the Order to Correct 
Undesirable Level of Air Contaminants (May 7, 2021).  DHEC directed that the post stripper project 
modeling demonstra�on should u�lize the emissions rates and stack parameters as provided, including 
the incorpora�on of DHEC-modified ver�ces for the DITCH2 source for H2S modeling with the 1-hour 
averaging period only. 

3) The permit writer found an error in the calcula�on of the emissions from the LD and HD tanks for 
methyl mercaptan. An emission factor of 3.7E-2 was used, while the correct emission factor appears to 
be 3.7E-03. This would decrease the emission rate from source PULPSTOR by approximately 0.40 lb/hr. 
As the modeling s�ll passed with the higher value, the results are conserva�ve and do not require a 



revision to the modeling analysis. However, SCDHEC would s�ll like to bring the error to the facility’s 
aten�on as the MM modeling was so close to the standard.  

New-Indy Catawba response: New-Indy Catawba agrees that the methyl mercaptan emissions factor 
used to represent maximum emissions from the low and high density pulp storage tanks results in an 
overes�mate of the maximum emissions from these sources.  As the facility wide modeling impact is 
below the maximum ambient air concentra�on for methyl mercaptan, New-Indy Catawba will con�nue  
to use this conserva�ve approach in support of the dispersion modeling demonstra�on for the New 
Steam Stripper air construc�on permit applica�on.  New-Indy Catawba will adjust the emissions factor as 
part of any future modeling demonstra�on. 

4) The permit writer was not able to arrive at the same emission rates for the three ASB’s that were 
submited in the facility’s compliance order mandated modeling for the three Standard 8 air toxics of 
Total Reduced Sulfur, Hydrogen Sulfide, and Methyl Mercaptan. This discrepancy should be resolved. The 
ditches should also be included in these calcula�ons as the emission rates provided in the modeling files 
indicate poten�ally substan�ve differences in the emission rates used in the current modeling and those 
used in previous runs for some of the ditches. 

New-Indy Catawba Response:  – Modeled emissions rates for sources characterized as area sources, 
including the three ASBs and the ditches, incorporate the size of each respec�ve source, in square 
meters (m2), to provide the model with emissions rates in the appropriate units of grams per second per 
square meters (g/s/m2).  Refer to the workbook, “Response to Comments – Modeling Tables – June 27 
2023.xlsx” for the sizes of each modeled area source.   

5) As a modeling compliance demonstra�on for South Carolina Standard 8 is based on a 24 hour 
averaging period, we want to ensure that the worst case emission rates from the ASB and ditches are 
being calculated for Total Reduced Sulfur, Hydrogen Sulfide, and Methyl Mercaptan for the new stripper 
project. We request that the facility use, for its air compliance demonstra�on, the worst case emissions 
from the three opera�ng scenarios (New Steam Stripper Opera�ng Scenario; Backup Stripper Online 
Scenario; and No Stripper Online Scenario) for each respec�ve air toxic, based on 24 hours of con�nuous 
opera�on for each scenario. This may not be necessary for a scenario which can be demonstrated to 
have a high likelihood of running for considerably less than 24 hours consecu�vely over the course of a 
year.  

New-Indy Catawba Response:  The WWTP Factors tab of the atached “REVISED Emissions Calcula�ons 
(6-26-23)_Modeling Emissions Rates” spreadsheet show how the worst-case gram per second emissions 
rates were calculated.  
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Buckner, Katharine

From: Lowell, Randy <rlowell@burr.com>
Sent: Monday, December 18, 2023 12:49 PM
To: Buckner, Katharine
Cc: Cobery, Jim; Rachel Davis; Martinez, Sara; Stephanie Blackman (Schwarz); Parrish, Sara
Subject: New Indy Cmts
Attachments: 12-6-2023_2440-0005_c2 sob draft for facility (New-Indy Cmts).docx; Doc#_52603367

_v_1_12-6-2023_2440-0005_c2 cp draft for facility (New-Indy Cmts).DOCX

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katherine: 
 
Attached are comments to the documents related to the stripper construction for New-Indy.  
 
I apologize for the delay in getting this to you today. One of my daughters had an outpatient procedure this 
morning and I got behind.  
 
Please do not hesitate to contact me or Rachel about these comments, and it may be prudent for you and 
Rachel to have a discussion after the holidays about a number of outstanding issues, and I will leave that 
scheduling to you and Rachel for what is convenient for y’all.  
 
If I do not get a chance to speak with you before the holidays, I hope you and your family have a Happy 
Holiday season and we will speak in the New Year! 
 
Randy  
  
Randolph R. Lowell  
Partner  
 

To help protect your privacy, Microsoft Office prevented automatic download of this picture from the Internet.

 
 
115 Fairchild St, Suite 300 
Daniel Island, South Carolina 29492 
 
direct 843-973-6801 
mobile 803-361-4783  
fax 843-805-5735 
rlowell@burr.com 
Web 
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The information contained in this email is intended for the individual or entity above. If you are not the intended recipient, please do not 
read, copy, use, forward or disclose this communication to others; also, please notify the sender by replying to this message, and then 
delete this message from your system. Thank you. 
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Buckner, Katharine

From: Buckner, Katharine
Sent: Wednesday, December 6, 2023 3:37 PM
To: Rachel Davis; Sheryl Watkins; Steve Moore (smoore@all4inc.com); Robert Tourville
Cc: Caleb Fetner; Hardee, Christopher; McCaslin, Steven
Subject: revised drafts of c/p and SOB for the new stripper project
Attachments: 12-6-2023_2440-0005_c2 cp draft for facility.docx; 12-6-2023_2440-0005_c2 sob draft 

for facility.docx

Hello Rachel and all, 
       A ached are the revised dra  construc on permit and revised statement of basis (SOB).  Please review and provide 
comments by Wednesday, December 13, 2023. 
 
In the SOB, the project emissions table is s ll be worked on. 
 
I apologize for not ge ng these out earlier today.  I had issues with downloading the dra s from ePermi ng so I had to 
create a new c/p and SOB, then cut and paste from the old ones into the new ones.  I reviewed the new ones and they 
seem to be in order.  Please let me know if you see any issues with either the c/p or SOB. 
 
A complete revised applica on may be needed before this project goes on public no ce.  If the applica on would change 
extensively based on the comments made, please provide a revised applica on.  I know the emission calcula ons 
changed.  Let me know what you think on if a revised applica on is necessary. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  
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Buckner, Katharine

From: Sheryl Watkins <swatkins@all4inc.com>
Sent: Friday, December 1, 2023 5:34 PM
To: Buckner, Katharine; Rachel Davis; Robert Tourville; Steven Moore
Cc: Caleb Fetner; Hardee, Christopher; McCaslin, Steven
Subject: RE: Revised, draft c/p and SOB for the new stripper project
Attachments: 11-17-2023_2440-0005_c2 cp draft for facility NIC.docx; 11-17-2023_2440-0005_c2_sob 

draft for facility NIC.docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi, Katharine!  On behalf and at the request of New-Indy Catawba LLC, please find the a ached comments on the 
revised construc on permit for the New Stripper and the associated statement of basis.  The comments are in track 
changes and in the comment margins, including answers to your ques ons.  Once you have had a chance to review, 
New-Indy Catawba can schedule a call to address any ques ons or where addi onal informa on, or discussion is 
needed.  If it makes sense, we can discuss the revised dra s in the call that is already scheduled for Monday December 
4th at 10:00 am.  Thanks, and have a good weekend! 
 

 

Sheryl Watkins, PE / Sr. Technical Manager / ATL Office 
swatkins@all4inc.com  / Direct: 678.293.9428  / Cell: 386.503.0266 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Friday, November 17, 2023 1:51 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com>; Robert Tourville <BOB.TOURVILLE@NEW-INDYCB.COM>; Steven 
Moore <smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com> 
Cc: Caleb Fetner <cfetner@all4inc.com>; Hardee, Christopher <hardeecd@dhec.sc.gov>; McCaslin, Steven 
<mccaslsd@dhec.sc.gov> 
Subject: Revised, draft c/p and SOB for the new stripper project 
 
Hello Everyone, 
     A ached is the revised dra  construc on permit and statement of basis for the new stripper project.  Please review 
and provide comments by Friday, December 1, 2023. 
 
Thank you for your assistance working through the comments. 
 
I wish you all a Happy Thanksgiving. 
 
Thanks, 
   
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
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S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  
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Buckner, Katharine

From: Rachel Davis <Rachel.Davis@new-indycb.com>
Sent: Friday, November 10, 2023 3:54 PM
To: Buckner, Katharine
Cc: Caleb Fetner; Sheryl Watkins; smoore@all4inc.com
Subject: RE: Question on new stripper app calculations

Importance: High

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Ms. Katharine, please see the answers to your questions. 
 
Questions:          

1. I was looking over the construction application for the new stripper.  Should NOx and CO 
emissions have been estimated from routing the existing LVHC gases to the No. 3 Recovery 
Furnace?  NOx and CO were estimated from the new LVHC gases from the methanol 
condenser that will be routed to the No. 3 Recovery Furnace. 
 

2. Should NOx and CO also be estimated from the Combination Boilers when the existing LVHCs 
are routed to them?  Just like NOx and CO were estimated from the Combo Boilers when the 
new LVHC gases (from the methanol condenser) are routed to the boilers. 
 
If it is determined that emissions do not need to be estimated from these scenarios for both the 
No. 3 Recovery Furnace and the Combinations Boilers, please provide an explanation why. 

 
Answer: NOx and CO emissions have only been quantified from incinerating stripper off-gases (SOG), 
not normal kraft pulp mill LVHC gases. The new SRL LVHC gases are the non-condensable gases 
remaining after the SOG goes through the SRL condenser system, so emissions from SRL LVHC 
incineration were quantified based on the following: 
 

- Combination Boilers:  
o NOx: SOG emissions factor (conservatively assuming ammonia isn’t condensed into 

rectified methanol.) 
o CO: SOG emissions factor (assumes SRL LVHC is characteristic of SOG) 

- RF3: 
o NOx: 1% increase to the established Title V emissions factor to account for small 

quantities of ammonia remaining in the SRL LVHC.  
o CO: SOG emissions factor (assumes SRL LVHC is characteristic of SOG) 

 
Based on available published emissions factors, there is no appreciable difference in NOx/CO 
emissions expected from burning other fuels or incinerating the normal LVHC gases (consisting of the 
evaporators and turpentine system) with other fuels. For NOx, the ammonia is expected to condense 
out of the LVHC gases into the pulping condensates, which is why NOx emissions are expected from 
incinerating SOG, but not from kraft LVHCs. 
 
If you have further questions, please don’t hesitate to let me know. 
 
Thanks and have a blessed weekend! 
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Rachel G. Davis 
Environmental Manager 
O: 803-981-8206 
rachel.davis@new-indycb.com 
 

 
 
 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Thursday, November 2, 2023 4:15 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: RE: Question on new stripper app calculations 
 
No ma’am.  I sent that “nevermind” to the wrong person.  Sorry for the confusion. 
 
Please do respond to the earlier questions and disregard the “nevermind” 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

From: Rachel Davis <Rachel.Davis@new-indycb.com>  
Sent: Thursday, November 2, 2023 4:03 PM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Subject: Re: Question on new stripper app calculations 
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Ms. Katharine, you're good on both questions? 
 
Rachel 
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From: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Sent: Thursday, November 2, 2023 3:49:51 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: RE: Question on new stripper app calculations  
  

 
Nevermind.  I see it now. 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  

From: Buckner, Katharine  
Sent: Thursday, November 2, 2023 1:33 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: Question on new stripper app calculations 
  
Hey Rachel, 
        I was looking over the construction application for the new stripper.  Should NOx and CO emissions have been 
estimated from routing the existing LVHC gases to the No. 3 Recovery Furnace?  NOx and CO were estimated from the 
new LVHC gases from the methanol condenser that will be routed to the No. 3 Recovery Furnace. 
  
Thanks, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 

 External Email  
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NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
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Buckner, Katharine

From: Sheryl Watkins <swatkins@all4inc.com>
Sent: Friday, November 3, 2023 2:52 PM
To: Buckner, Katharine; Hardee, Christopher
Cc: Rachel Davis; Tourville, Bob; Steven Moore; Caleb Fetner
Subject: New-Indy Catawba – Initial comments on the draft New Stripper c/p and SOB
Attachments: Draft for facility_NIC comments (11-3-23).docx; 2023-10-30 Addendum to 

comments.docx; SOB Draft_NIC comments (11-3-23).docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine: 
 
On behalf and at the request of New-Indy Catawba LLC, please find the attached initial comments on the draft 
construction permit for the New Stripper and the associated statement of basis.  The comments are in track 
changes and in the comment margins and we have also included an attachment with proposed alternative 
monitoring or compliance methodologies for the items discussed in the October 25th conference call with 
you.  Once you have had a chance to review, New-Indy Catawba can schedule a call to address any questions or 
where additional information or discussion is needed.  Thanks, and have a good weekend! 
 

 

Sheryl Watkins, PE / Sr. Technical Manager / ATL Office 
swatkins@all4inc.com  / Direct: 678.293.9428  / Cell: 386.503.0266 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 



Ini al Dra  New Stripper Construc on Permit for Facility Review November 3, 2023 
 

Page 1 of 3 
 

 

In addi on to the markup and comments provided in the Microso  Word file back to DHEC, New-Indy 
Catawba is expanding on some comments in this document to provide addi onal informa on.  

 

Proposed Condi ons C.18 and C.19  

No. 3 Recovery Furnace (RF3); LVHC combus on SO2 emissions.  

As an alterna ve to the stack tes ng proposed by DHEC, New-Indy proposes to temporarily rent an SO2 
CEMS (Method 6C) for RF3 that would be used to document: 

1. Emissions from RF3 prior to combus on of any LVHC gases.  

2. Emissions a er beginning combus ng the exis ng LVHC gases (includes turpen ne recovery, Nos. 1-3 
Evaporator, and the exis ng steam stripper feed tank) 

3. Emissions a er beginning combus ng the new steam stripper system LVHC.  (Note: once the new 
stripper is started up the Mill could operate in any of the three scenarios documented in the dra  permit).  

The dura on of opera on of the SO2 CEMS will be dependent upon the construc on schedule; however, 
the Mill expects to gather approximately six months of SO2 CEMS data to document baseline SO2 
emissions and that the sulfur from the exis ng LVHC gases or exis ng LVHC gases with new SRL LVHC is 
adequately captured in the recovery furnace and ESP.  

For the placeholder Condi on C.19. with respect to ongoing demonstra on of the RF3 SO2 emissions rate, 
New-Indy proposes to:  

1. U lize the SO2 CEMS data (approximately 6 months of data) to establish the baseline and post-
project emissions from the exis ng LVHC gases and the new steam stripper system. 

2. Perform annual SO2 stack tes ng if SO2 > 50% of the permi ed emission rate or biennial if SO2 < 
50% of the permi ed emission rate during the most recent stack test. 

3. More frequent stack tes ng or installa on of an SO2 CEMS could be required if the sulfur makeup 
exceeds an established baseline sulfur makeup value gathered as part of the SO2 tes ng under 
item No. 1. 

  



Ini al Dra  New Stripper Construc on Permit for Facility Review November 3, 2023 
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Proposed Condi on B.22  

New Stripper; Daily sampling for TRS and methanol.  

Speciated TRS tes ng on a daily basis is not prac cable at this me. The RSC 02.02 method is only 
performed in Canada, and no other test method is performed by labs at this me (ALS liquid sulfur method 
no longer performed by ALS).  New-Indy proposes the following: 

1. Perform an ini al performance test for the new steam stripper upon start up for methanol and speciated 
TRS compounds in and out of the steam stripper in order document the stripper can meet the design 
methanol and total TRS removal efficiency vendor guarantees.  DI/MeOH 94.03 Method for methanol and 
NCASI RSC 02.02 Method for speciated TRS compounds. 

2. Establish a rela onship between the methanol removal efficiency and the TRS removal efficiency at 
varying steam to feed ra os. 

3. Establish the minimum steam to feed ra o that will achieve 98% TRS removal efficiency. 

 

Proposed ongoing compliance would be: 

1. Based on daily methanol sampling in and out of the steam stripper un l a methanol concentra on or 
methanol factor can be established (inlet methanol) and a minimum steam to feed ra o can be established 
for the methanol removal efficiency.  

2.  Daily sampling is not required for TRS unless the steam to feed ra o falls below the minimum value set 
in the ini al performance test that removes at least 98% TRS. 

3. Quarterly verifica on tes ng for TRS using NCASI RSC 02.02 Method to confirm 98% removal efficiency 
is achieved at the minimum steam to feed ra o set in the original performance test.   
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Proposed Condi on B.23 

Exis ng Stripper; Daily sampling for TRS and methanol.  

Speciated TRS tes ng is not prac cable at this me (RSC 02.02 method only performed in Canada and no 
other test method performed by labs at this me.  ALS liquid sulfur method no longer performed by 
ALS).  The Mill proposes the following: 

1. Perform an ini al performance test for the exis ng steam stripper upon start up for methanol and 
speciated TRS compounds in and out of the steam stripper that would document the stripper can meet 
the design percent methanol and total TRS removal efficiency vendor guarantees.  DI/MeOH 94.03 
Method for methanol and NCASI RSC 02.02 Method for speciated TRS compounds. 

2. Establish a minimum steam to feed ra o that will achieve 45% methanol removal efficiency and 98% 
TRS removal efficiency. 

 

The exis ng steam stripper will become a back up to the new steam stripper and will only operate when 
the new stripper is not opera onal.   Since Mill personnel will only be available to sample from 7 am to 4 
pm during weekdays, the proposed ongoing compliance would be: 

1. The Mill will run the exis ng steam stripper at or above the minimum steam to feed ra o established 
in the ini al performance test.  

2. Collect a sample for methanol in and out of the exis ng steam stripper (a) when the exis ng steam 
stripper is in opera on between the hours of 7 am and 4 pm during weekdays; and (b) is in stable 
opera on for a minimum of 6 hours. 

3. Sampling is not required for TRS unless the steam to feed ra o falls below the value set in the ini al 
performance test.  In this case, tes ng in and out of the steam stripper the Mill will u lize the onsite 
HACH method for total sulfides provided (a) the exis ng steam stripper is in opera on between the 
hours of 7 am and 4 pm during weekdays; and (b) is in stable opera on for a minimum of 6 hours. 
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Thursday, January 11, 2024 3:30 PM
To: Buckner, Katharine
Cc: Sheryl Watkins; Steven Moore; Rachel Davis
Subject: RE: Anything you can send ahead of time
Attachments: REVISED Emissions Calculations (1-11-24).xlsx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine – here are the updated emissions calcula ons with updates as follows: 

1. Increased hardpipe (No Stripper) opera ng scenario to maximum allowable steam stripper down me of 460 
hours.  

2. Increased from 1% to 2% SRL by volume mixed with BLS firing, resul ng in small change in NOx emissions.  
3. Added Project Emissions for Statement of Basis on each pollutant tab.  

 
I’m unfortunately going to be out of office on Tuesday during our scheduled me to do final review of permits, but if 
you’re able to review these tomorrow – I’m general available all day to discuss any ques ons or comments you have on 
these calcula ons.  
 
Appreciate it!  We are hard at work trying to get you the permit comments ASAP.  
 

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Thursday, January 11, 2024 11:52 AM 
To: Sheryl Watkins <swatkins@all4inc.com>; Steven Moore <smoore@all4inc.com>; Caleb Fetner 
<cfetner@all4inc.com>; Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: Anything you can send ahead of time 
 
Hey Y’all, 
     Thanks for the time today.  Just wanted to add if there is anything you can send to me before tomorrow that will 
be great – comments on one permit, etc. 
 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
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Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 



NEW-INDY CATAWBA MILL STRIPPER PROJECT

Operating Time Operating Time
% hrs % hrs

New Stripper Online 90% 7,884.0 RF3 Available for LVHC 75% 6,570.0
Backup Stripper Online 4.75% 416.0 LVHC to CB1/CB2 25% 2,190.0
No Stripper Online 5.25% 460.0

Baseline
Existing Stripper Steam Demand 21.1 MMBtu/hr was previously 23.9 MMBtu/hr
(Attachment A to May 22 Response to DHEC Comments on App 1)

LVHC Control 
Operating ScenarioStripper Operating Scenario



Summary of PSD Applicability
(tons/year)

Pollutant(A) PM PM10 PM2.5 NOX SO2 CO H2SO4 TRS VOC Pb H2S CO2

Baseline Actual Emissions 1.11 1.02 0.959 124 737 25.2 1.23 12.8 233 1.10E-04 3.61 12,275
Projected Actual Emissions 13.3 10.3 8.37 147 605 62.8 2.43 16.2 253 2.06E-03 5.59 48,181

Net Emissions Changes (PAE - BAE) 12.2 9.32 7.41 23.8 -131.98 37.6 1.20 3.35 20.1 1.95E-03 1.98 35,906

PSD Significant Emissions Rates 25 15 10 40 40 100 7 10 40 0.6 10 75,000
PSD Significant? No No No No No No No No No No No No

A - HF is not emitted from new, modified, or affected emissions units. 

Added Project Emissions for Statement of Basis on each pollutant tab. 



SO2 EMISSIONS REFERENCES

SO2 Sulfur
Production Rate Emissions Factor CaptureC SO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 1.06 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

NA 60.4 241.8

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 1.97 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

NA 112.0 490.6

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.1

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 4.6
SO2 BASELINE ACTUAL EMISSIONS (BAE) 737.0

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL Methanol to RF2/3G 100.0% 7,489.8 2,700 ADTP/day 0.56 Vendor / Preliminary Design Information 99% 0.6 2.4

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to RF3G 75.0% 5,617.4 2,700 ADTP/day 0.84 Vendor / Preliminary Design Information 99% 0.9 2.7

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.84 Vendor / Preliminary Design Information 50% 47.2 44.2

New Stripper Online 90.0% 7,884.0 SRL Offline 5% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 31.0

Backup Stripper Online 4.7% 416.0 NA 100% 416.0 SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 32.7

No Stripper Online 5.3% 460.0 Foul Condensate to Hard Pipe 100% 460.0 Hydrogen Peroxide Addition 100.0% 460.0 NA NA NA NA NA NA NA

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 5.25
October 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control 

emissions based on LVHC scrubber efficiency (50%) and estimated bark ash sulfur capture 
(20%) from 2012 stack test.

99% 5.9 19.4

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.25
October 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control 

emissions based on LVHC scrubber efficiency (50%) and estimated bark ash sulfur capture 
(20%) from 2012 stack test.

50% 295.2 323.3

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.00 0.0
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.06 0.2
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 202.9 147.2
Backup Stripper Steam - Natural Gas 4.7% 416.0 Natural GasD,F 81.6% 339.5 NA 100.0% 339.5 25.3 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.003

Backup Stripper Steam - No. 6 Oil 4.7% 416.0 No. 6 OilD,F 18.4% 76.5 NA 100.0% 76.5 24.1 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 53.1 2.0

SO2 PROJECTED ACTUAL EMISSIONS (PAE) 605.04

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) -131.98

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline. 950.8 4164.3 655.5

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Worst-case short-term (lb/hr) emissions corresponds to New Stripper 
operating, burning SOG and LVHC in CBs, with stripper steam from 
burning oil. 
Worst-case long-term (TPY) emissions corresponds to New stripper 
operating all year, but SRL offline, burning LVHC in CBs 100% of the time 
and if all of the new stripper steam came from oil. 

Stripper Scenario 
Operating Time

Operating Configuration 
Time

Controls 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



H2SO4 EMISSIONS REFERENCES

H2SO4 Sulfur
Production Rate Emissions Factor Capture H2SO4 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/ADTP Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.3 1.2

H2SO4 BASELINE ACTUAL EMISSIONS (BAE) 1.2
PROJECTED ACTUAL EMISSIONS

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.55 1.82

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.55 0.61

H2SO4 PROJECTED ACTUAL EMISSIONS (PAE) 2.43

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) 1.20

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline. lb/hr TPY lb/hr

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%. 0.55 2.43

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

No difference in worst-case short-term (lb/hr) emissions between LVHC to 
RF3 or CBs. Long-term (TPY) emissions based on 8760 hours. 
No true control device (not including required SOG/LVHC collection as a 
typical control device at stack) so no difference between uncontrolled, 
controlled, or PTE. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



NOX EMISSIONS REFERENCES

NOX Ammonia
Production Rate Emissions Factor IncreaseC NOX Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100% 8,004.0 1,365 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 23.6 94.5

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100% 7,835.7 26.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.3 28.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100% 168.3 24.8 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.8 0.7
NOX BASELINE ACTUAL EMISSIONS 123.7

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,852 TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 2.0% 3.6 13.4

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 316.9 TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 2.0% 0.4 1.1

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 270.0 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.7 4.4

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.2

Backup Stripper Online 5% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.7

No Stripper Online 5% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 Hydrogen Peroxide Addition 100% 460.0 NA NA NA NA NA NA NA

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 0.3 0.1
New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 27.1 87.2
New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 28.9 20.9

Backup Stripper Steam - Natural Gas 5% 416.0 Natural GasD,F 81.6% 339.5 NA 100% 339.5 25.3 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.1 1.2

Backup Stripper Steam - No. 6 Oil 5% 416.0 No. 6 OilD,F 18.4% 76.5 NA 100% 76.5 24.1 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.5 0.3

NOX PROJECTED ACTUAL EMISSIONS 147.5

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 23.8

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 75.8 332.2

C - Ammonia input to recovery furnace increases >2% with maximum addition of SRL of 2% by volume (representative of ~1% by volume pure methanol.)

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Worst-case short-term (lb/hr) emissions corresponds to one Stripper 
operating, burning SOG in CBs, with steam from burning oil. 
Worst-case long-term (TPY) emissions corresponds to New stripper 
operating all year, but SRL offline, and all of the new stripper steam came 
from oil. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



CO EMISSIONS REFERENCES

CO CO
Production Rate Emissions Factor Control CO Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.1 16.6

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.2 8.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.1
CO BASELINE ACTUAL EMISSIONS 25.2

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3 100.0% 7,489.8 NA NA NA NA NA NA NA

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3 75% 5,617.4 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 23.0

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2 25% 1,872.5 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 7.7

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.6

Backup Stripper Online 5% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.7

No Stripper Online 5% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 Hydrogen Peroxide Addition 100.0% 460.0 NA NA NA NA NA NA NA
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 0.1 0.0

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 8.1 26.2

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 3.1 2.2

Backup Stripper Steam - Natural Gas 5% 416.0 Natural GasD 81.6% 339.5 NA 100.0% 339.5 25.3 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.1 0.4

Backup Stripper Steam - No. 6 Oil 5% 416.0 No. 6 OilD 18.4% 76.5 NA 100.0% 76.5 24.1 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.0

CO PROJECTED ACTUAL EMISSIONS 62.8

NET EMISSIONS CHANGE (PAE - BAE)
PAE - BAE 37.6

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 16.4 71.9

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Worst-case short-term (lb/hr) and long-term (TPY) emissions 
corresponds to New Stripper operating, with steam from burning natural 
gas. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



VOC EMISSIONS REFERENCES

VOC
Production Rate Emissions Factor RemovalC VOC Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.35 Average daily methanol stripped based on daily Subpart S compliance through 
2/28/2023.

98.0% 4.95 19.81

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 NA 100.0% 8,760.0 1,365 ADTP/day 8.51E-01 WATER9 Inputs and Outputs Provided. NA 48.39 211.96
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.18 0.77

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.1 0.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0
VOC BASELINE ACTUAL EMISSIONS 233.11

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,700 ADTP/day 14.40 Vendor / Preliminary Design Information 99.9% 1.62 6.07

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 2,700 ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 10.11

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 2,700 ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 3.37

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 16.00 Vendor / Preliminary Design Information 98% 36.00 7.10

Backup Stripper OnlineH 5% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 7.20 Vendor / Preliminary Design Information 98% 16.20 3.37

ASB - New Stripper Online 90% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100% 7,884.0 2,700 ADTP/day 0.29 WATER9 Inputs and Outputs Provided. NA 32.85 129.50

ASB - Backup Stripper Online 5% 416.0 TRS Stripped From Foul Condensate 100.0% 416.0 NA 100% 416.0 2,700 ADTP/day 1.43 WATER9 Inputs and Outputs Provided. NA 160.92 33.47

ASB - No Stripper Online 5% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 NA 100% 460.0 2,700 ADTP/day 2.20 WATER9 Inputs and Outputs Provided. NA 247.14 56.84

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75% 6,570.0 2,700 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 1.15

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25% 2,190.0 2,700 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 0.38
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 5.50E-03 2.71E-03

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.5 1.7

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.2 0.1

Backup Stripper Steam - Natural Gas 5% 416.0 Natural GasD 81.6% 339.5 NA 100% 339.5 25.3 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.1 0.0

Backup Stripper Steam - No. 6 Oil 5% 416.0 No. 6 OilD 18.4% 76.5 NA 100% 76.5 24.1 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0

VOC PROJECTED ACTUAL EMISSIONS 253.22

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 20.11

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 1800.5 7886.4 247.5

C - VOC destruction >98% in vapor phase, 99.9% in liquid phase.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - Backup Stripper in TRS Mode removes 45% of the methanol from the foul condensate. The stripped condensate is discharged to the hardpipe for additional methanol treatment in the ASB.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Project Emissions for SOB

Worst-case short-term (lb/hr) emissions corresponds to No Stripper scenario. 
Worst-case long-term (TPY) emissions corresponds to No Stripper scenario 
maxed out at 460 hours, and New Stripper and Backup Stripper SOGs to CBs. 
Assumes 90% uptime on new stripper.

For uncontrolled, worst-case is new stripper SOG not being incinerated, with 
steam from natural gas. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time

Uncontrolled Controlled



TRS EMISSIONS REFERENCES

TRS Sulfur
Production Rate Emissions Factor CaptureC TRS Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 2.88E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.16 0.65

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 NA 100.0% 8,760.0 NA 100.0% 8,760.0 1,365 ADTP/day 4.08E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.32 10.16

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 8.01E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.46 2.00

TRS BASELINE ACTUAL EMISSIONS 12.81
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.33 Vendor / Preliminary Design Information 99.9% 0.04 0.14

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.49 Vendor / Preliminary Design Information 99.9% 0.05 0.15

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.49 Vendor / Preliminary Design Information 99% 0.55 0.51

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.18

Backup Stripper Online 4.7% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.19

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 2.42E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.72 10.74

ASB - Backup Stripper Online 4.7% 416.0 TRS Stripped From Foul Condensate 100.0% 416.0 NA 100.0% 416.0 2,700 ADTP/day 2.72E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 3.06 0.64

ASB - No Stripper Online 5.3% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 Hydrogen Peroxide Addition 100.0% 460.0 2,700 ADTP/day 7.28E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 8.19 1.88

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.75E+00
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.20 0.65

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 8.76E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.99 1.08

TRS PROJECTED ACTUAL EMISSIONS 16.16

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 3.35

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 288.7 1264.3 9.2

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

Worst-case short-term (lb/hr) emissions corresponds to No Stripper 
scenario. Worst-case long-term (TPY) emissions corresponds to No 
Stripper scenario maxed out at 460 hours, and New Stripper and Backup 
Stripper SOGs to CBs, along with LVHC. Assumes 90% uptime on new 
stripper.
For uncontrolled, worst-case is new stripper SOG not being incinerated, 
with steam from natural gas. LVHC vented (i.e., no control in the CBs).

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



H2S EMISSIONS REFERENCES

H2S Sulfur
Production Rate Emissions Factor CaptureC H2S Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.13E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.02 0.09

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 Hydrogen Peroxide Addition 100.0% 8,760.0 1,365 ADTP/day 1.36E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 0.77 3.39

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 5.03E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.03 0.13

H2S BASELINE ACTUAL EMISSIONS 3.61
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.24 Vendor / Preliminary Design Information 99.9% 0.03 0.10

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.37 Vendor / Preliminary Design Information 99.9% 0.04 0.12

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.37 Vendor / Preliminary Design Information 99% 0.41 0.39

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.14

Backup Stripper Online 4.7% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.14

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 9.27E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.04 4.11

ASB - Backup Stripper Online 4.7% 416.0 H2S Stripped From Foul Condensate 100.0% 416.0 NA 100.0% 416.0 2,700 ADTP/day 9.81E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.10 0.23

ASB - No Stripper Online 5.3% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 Hydrogen Peroxide Addition 100.0% 460.0 2,700 ADTP/day 9.54E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.07 0.25

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.17E-01
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.01 0.04

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.07 0.07

H2S PROJECTED ACTUAL EMISSIONS 5.59

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.98

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 82.1 359.6 1.9

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

Worst-case short-term (lb/hr) emissions corresponds to Backup Stripper scenario. 
Worst-case long-term (TPY) emissions assumes No Stripper scenario maxed out at 
460 hours, and New Stripper operating at 90%. All SOG and LVHC to CBs.
For uncontrolled, worst-case is new stripper SOG not being incinerated. LVHC 
vented (i.e., no control in the CBs).

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



PM EMISSIONS REFERENCES

PM PM
Production Rate Emissions Factor Control PM Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 4.0 0.3

PM BASELINE ACTUAL EMISSIONS 1.1
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 14.8 10.8

Backup Stripper Steam - Natural Gas 4.7% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

Backup Stripper Steam - No. 6 Oil 4.7% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.1 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 3.9 0.1

PM PROJECTED ACTUAL EMISSIONS 13.3

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 12.2

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 14.9 65.1

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Worst-case short-term (lb/hr) and long-term (TPY) emissions corresponds 
to New Stripper operating, with stripper steam from burning oil. 

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



PM10 EMISSIONS REFERENCES

PM10 PM10
Production Rate Emissions Factor Control PM10 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.9 0.2

PM10 BASELINE ACTUAL EMISSIONS 1.0
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 10.8 7.8

Backup Stripper Steam - Natural Gas 4.7% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

Backup Stripper Steam - No. 6 Oil 4.7% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.1 mmBtu/hr 1.17E-01
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.8 0.1

PM10 PROJECTED ACTUAL EMISSIONS 10.3

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 9.3

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 10.8 47.3

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Worst-case short-term (lb/hr) and long-term (TPY) emissions corresponds 
to New Stripper operating, with stripper steam from burning oil. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



PM2.5 EMISSIONS REFERENCES

PM2.5 PM2.5
Production Rate Emissions Factor Control PM2.5 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.2 0.2

PM2.5 BASELINE ACTUAL EMISSIONS 1.0
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 8.1 5.9

Backup Stripper Steam - Natural Gas 4.7% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 25.3 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

Backup Stripper Steam - No. 6 Oil 4.7% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.1 mmBtu/hr 8.80E-02
AP-42 Tables 1.3-1 (filterable) and 1.3-2 

(condensable).
NA 2.1 0.1

PM2.5 PROJECTED ACTUAL EMISSIONS 8.4

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 7.4

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 8.1 35.6

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Worst-case short-term (lb/hr) and long-term (TPY) emissions corresponds 
to New Stripper operating, with stripper steam from burning oil. 

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



LEAD EMISSIONS REFERENCES

Lead Lead
Production Rate Emissions Factor Control Lead Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.30E-05 5.10E-05

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.95E-04 5.85E-05

LEAD BASELINE ACTUAL EMISSIONS 1.10E-04
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 5.00E-07 2.46E-07
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 4.84E-05 1.56E-04

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 2.58E-03 1.87E-03

Backup Stripper Steam - Natural Gas 4.7% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 25.3 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.27E-05 2.15E-06

Backup Stripper Steam - No. 6 Oil 4.7% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.1 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.75E-04 2.58E-05

LEAD PROJECTED ACTUAL EMISSIONS 2.06E-03

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.95E-03

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 2.58E-03 1.13E-02

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Worst-case short-term (lb/hr) and long-term (TPY) emissions corresponds 
to New Stripper operating, with stripper steam from burning oil. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



CO2 EMISSIONS REFERENCES

CO2 CO2
Production Rate Emissions Factor Control CO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 3,044.8 11,929

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 4,109.9 346
CO2 BASELINE ACTUAL EMISSIONS 12,275

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 116.9 58
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 11,313.5 36,392
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 15,270.9 11,076

Backup Stripper Steam - Natural Gas 4.7% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 25.3 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 2,958.3 502

Backup Stripper Steam - No. 6 Oil 4.7% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.1 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 3,993.0 153

CO2 PROJECTED ACTUAL EMISSIONS 48,181

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 35,906

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021. lb/hr TPY lb/hr

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline. 15,387.8 67,398.4

C - reserved.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Worst-case short-term (lb/hr) and long-term (TPY) emissions corresponds 
to New Stripper operating, with stripper steam from burning oil. 

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time

Project Emissions for SOB

Uncontrolled Controlled



SUMMARY OF ASB EMISSIONS FACTORS

ASB Emissions Factors (lb/ODTP)

H2S DMDS DMS MMC TRS as H2S Methanol VOCA TRSB

Baseline Actual Emissions 0.0151 0.0114 0.0185 3.28E-04 3.37E-02 0.89 0.95 0.0453
New Stripper Scenario 0.0103 0.0028 0.0136 1.88E-04 1.99E-02 0.30 0.32 0.0269
Backup Stripper Scenario 0.0109 0.0033 0.0147 1.30E-03 2.23E-02 1.53 1.59 0.0302
No Stripper Scenario 0.0106 0.0504 0.0192 7.42E-04 5.81E-02 2.31 2.44 0.0809

A -  Includes VOC TRS compounds, methanol, acetaldehyde, methyl ethyl ketone, and propionaldehyde. 
B - TRS as compounds

Scenario



Date Sample Time
Hydrogen 

Sulfide
Methyl 

Mercaptan
Dimethyl 

Sulfide
Dimethyl 
Disulfide Total TRS

6/24/2021 15:10 130 14 16 13 173
6/24/2021 15:10 140 14 16 17 187
6/24/2021 17:00 140 17 18 14 189
6/24/2021 18:45 150 19 18 16 203
6/25/2021 10:35 130 12 12 11 165
6/25/2021 12:05 120 10 12 9.6 151.6
6/25/2021 13:45 190 22 22 23 257

Average of all data 142.9 15.4 16.3 14.8 189.4
Max of 6/24 or 6/25 146.7 16.0 17.0 15.0 194.7

 MW
H2S Hydrogen Sulfide 34.08 g/mol
Ch4S Methyl Mercaptan 48.11 g/mol
C2H6S Dimethyl Sulfide 62.13 g/mol
C2H6S2 Dimethyl Disulfide 94.20 g/mol
S Sulfur 32.07 g/mol

Convert compound to equivalent S (ppm)
Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide

138.0 10.7 8.8 10.2
82.3% 6.4% 5.2% 6.1%

 
S (ppm) 168 Maximum feed to stripper (AHL)
Lb S/gallon FC 1.40E-03
Lb S/hr @850 gpm 71.3
Lb S/ADTP (@2200 ODTP)a 0.7001

Assumption
1.  Assume no losses in feed tank
2.  Assume 98% efficiency of S across stripper therefore 0.69 # S/ADTP in SOG

Concentration (ppm)

a Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/0.9 ODTP = 2444.4 ADTP) Emissions 
factor is representative of the lower end of the range of pulp production at the maximum steam stripper design of 
850 gpm.  Calculations are scaled to 2700 ADTP to represent worst case emissions.

Stripper Inlet Foul Condensate - Table 2-17  (Weston report dated October 2, 2021, Work Order No. 
15730.001.008)



CONFIDENTIAL TAB M - New-Indy Catawba Monthly Production

Month Kraft Mill Combination Combination Combination Combination
Boiler No. 1 Boiler No. 2 Total Boiler No. 1 Boiler No. 2 Total Total
Natural Gas Natural Gas Natural Gas No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil

ADTP mmBtu mmBtu mmBtu gallons gallons gallons mmBtu
Mar-21 42,474 61,175 99,507 160,683 0 2,057 2,057 309 1,370
Apr-21 43,075 41,363 75,012 116,376 0 0 0 0 1,436
May-21 46,962 38,834 63,467 102,301 0 0 0 0 1,515
Jun-21 42,867 1,909 59,909 61,818 0 1,199 1,199 180 1,429
Jul-21 49,371 67,565 55,824 123,389 3 97 100 15 1,593
Aug-21 44,614 33,863 32,461 66,325 0 0 0 0 1,439
Sep-21 40,177 40,779 41,811 82,590 86 0 86 13 1,339
Oct-21 47,234 69,732 75,498 145,230 0 0 0 0 1,524
Nov-21 39,185 60,664 80,397 141,061 0 0 0 0 1,306
Dec-21 38,734 62,931 60,176 123,107 0 0 0 0 1,249
Jan-22 43,690 84,088 82,251 166,339 69,200 66,720 135,920 20,388 1,409
Feb-22 37,736 57,764 75,924 133,688 27,042 370 27,412 4,112 1,348
Mar-22 43,944 62,423 82,083 144,506 335 0 335 50 1,418
Apr-22 40,046 44,634 62,835 107,469 0 0 0 0 1,335
May-22 38,896 39,982 73,918 113,900 0 0 0 0 1,255
Jun-22 23,184 43,071 89,239 132,310 2,238 0 2,238 336 773
Jul-22 39,890 64,532 86,134 150,666 0 0 0 0 1,287
Aug-22 53,396 48,067 73,591 121,658 0 0 0 0 1,722
Sep-22 45,044 60,782 65,899 126,681 24 0 24 4 1,501
Oct-22 47,517 70,539 89,760 160,299 0 0 0 0 1,533
Nov-22 40,133 82,534 114,164 196,698 0 0 0 0 1,338
Dec-22 33,859 101,466 95,023 196,490 170,076 0 170,076 25,511 1,092
Jan-23 35,464 95,982 92,733 188,715 102,558 0 102,558 15,384 1,144 996,766
Feb-23 39,276 78,431 96,813 175,244 21,626 53 21,679 3,252 1,403 498,383
Total 996,766 3,237,544 69,553

Annual Average 498,383
97.9% 2.1%



New Indy Catawba ASB BAE Methanol Emissions Factor REVISED June 7 Response

ADTP ODTP lb/ODTP
Mar-21 42,474 38,226 1.50
Apr-21 43,075 38,767 1.50
May-21 46,962 42,266 1.50
Jun-21 42,867 38,581 1.50
Jul-21 49,371 44,434 1.50

Aug-21 44,614 40,152 1.50
Sep-21 40,177 36,159 1.50
Oct-21 47,234 42,510 1.50
Nov-21 39,185 35,266 1.50
Dec-21 38,734 34,860 1.50
Jan-22 43,690 39,321 1.50
Feb-22 37,736 33,962 0.33
Mar-22 43,944 39,549 0.33
Apr-22 40,046 36,041 0.33
May-22 38,896 35,006 0.33
Jun-22 23,184 20,866 0.33
Jul-22 39,890 35,901 0.33

Aug-22 53,396 48,057 0.33
Sep-22 45,044 40,539 0.33
Oct-22 47,517 42,765 0.33
Nov-22 40,133 36,120 0.33
Dec-22 33,859 30,474 0.33
Jan-23 35,464 31,918 0.33
Feb-23 39,276 35,348 0.33

0.89 lb/ODTPBaseline Methanol Emissions Factor (Pulp Weighted Average)

Average of 2021 Subpart 
S Performance Tests. 

Representative of ASB 
operation from March 

2021 to February 2022. 

Average of 2022 Subpart 
S Performance Tests. 

Representative of ASB 
operation from February 
2022 to February 2023.

Methanol Emissions 
Factor

Pulp ProductionPulp Production
Month

Emissions Factor 
Reference



Additional information added to spreadsheet on 6/16/2023.

Date of Subpart S 
Performance Testing

Acetadehyde, 
ppm

MEK, ppm Prop., ppm
New Stripper

Backup 
Stripper No Stripper

7/9/2021 24.3 7.7 1.1 Methanol 0.89 0.30 1.53 2.31
7/10/2021 25.3 5.7 4.0 Acetadehyde 0.018 0.006 0.031 0.046
7/11/2021 25.0 6.5 7.0 MEK 0.005 0.002 0.008 0.012

10/26/2021 25.0 12.3 0.8 Propionaldehyde 0.001 0.000 0.002 0.002
10/27/2021 27.5 13.3 1.0
10/28/2021 10.6 6.6 1.2 DMDS 0.0114 0.0028 0.0033 0.0504
10/29/2021 15.0 8.6 0.9 DMS 0.0185 0.0136 0.0147 0.0192

2/14/2022 16.7 7.5 0.7 MMC 3.28E-04 1.88E-04 1.30E-03 7.42E-04
2/15/2022 17.0 9.5 0.6
2/16/2022 15.7 8.6 1.0 VOC: 0.95 0.32 1.59 2.44

5/4/2022 20.7 7.1 1.0
5/5/2022 16.3 7.3 1.0
5/6/2022 15.0 6.8 1.0
8/9/2022 15.3 5.9 0.7

8/10/2022 25.0 7.2 1.1
8/11/2022 20.3 6.0 1.0
9/27/2022 14.3 5.3 0.7
9/28/2022 15.0 5.2 0.7
9/29/2022 18.0 5.6 0.9

10/18/2022 25.0 5.6 1.0
10/19/2022 23.7 5.5 1.1
10/20/2022 23.0 6.6 0.9

AVG ppm: 19.72 7.28 1.34
Lbs into ASB 55.48 20.49 3.78

Fair estimated from WATER9 
properties 0.55 0.38 0.43

Lbs emitted 30.73 7.73 1.61
Average Pulp Production 
during Subpart S testing

lb/ODTP 0.018 0.005 0.001

BAE Other VOC Emissions Factors

1716

PAE Other VOC Emissions Factors

BAE 
lb/ODTP

PAE
lb/ODTP



October 2021 SO2 Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
NCG+SOG NCG SOG NCG+SOG NCG SOG

ODTP/hr 77.3 79.0 91.1 92.9
ADTP/hr 85.9 87.8 101.2 103.2
lb SO2/hr 342.8 230.7 380.9 309.9

lb SO2/ADTP 3.99 2.63 1.36 3.76 3.00 0.76

Controlled Emissions Sulfur Capture Uncontrolled Emissions
Average Maximum Bark AshC LVHC Scrubber Average Maximum

lb SO2/ADTP lb SO2/ADTP % % lb SO2/ADTP lb SO2/ADTP
SOG 1.06 1.36 20% NA 1.33 1.70
NCG 2.82 3.00

LVHCA,B 1.97 2.10 20% 50% 4.92 5.25
HVLCA,B 0.85 0.90 20% NA 1.06 1.13

A - NCG gases include LVHC gases and HVLC gases. 

C - Estimated sulfur capture based on 2012 stack test (NCASI data suggests ~32% capture).

B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb 
SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).







June 2021 TRS_H2S Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
TRS as TRS NCG+SOG NCG SOG NCG+SOG NCG SOG H2S NCG+SOG NCG SOG NCG+SOG NCG SOG
ODTP/hr 55.9 76.0 88.3 85.2 ODTP/hr 55.9 76.0 88.3 85.2
ADTP/hr 62.1 84.4 98.1 94.7 ADTP/hr 62.1 84.4 98.1 94.7

lb TRS (as H2S)/hr 0.75 0.68 0.85 0.92 lb H2S/hr 0.07 0.05 0.07 0.04
lb TRS (as TRS)/hr 1.07 0.97 1.22 1.32

lb TRS (as TRS)/ADTP 1.73E-02 1.15E-02 5.75E-03 1.24E-02 1.39E-02 -1.51E-03 lb H2S/ADTP 1.13E-03 5.92E-04 5.35E-04 7.13E-04 4.23E-04 2.91E-04

Controlled Emissions Sulfur Conversion Uncontrolled Emissions Controlled Emissions Sulfur Conversion Uncontrolled Emissions
Average Maximum Combustion LVHC Scrubber Average Maximum Average Maximum Combustion LVHC Scrubber Average Maximum

TRS as TRS lb TRS/ADTP lb TRS/ADTP % % lb TRS/ADTP lb TRS/ADTP H2S lb H2S/ADTP lb H2S/ADTP % % lb H2S/ADTP lb H2S/ADTP
SOGD 2.88E-03 5.75E-03 99% NA 0.29 0.58 SOG 4.13E-04 5.35E-04 99% NA 4.13E-02 5.35E-02
NCG 1.27E-02 1.39E-02 NCG 5.07E-04 5.92E-04

LVHCA,B 8.01E-03 8.76E-03 99% 50% 1.60 1.75 LVHCA,C 5.03E-04 5.87E-04 99% 50% 1.01E-01 1.17E-01
HVLCA,B 4.69E-03 5.13E-03 99% NA 0.47 0.51 HVLCA,C 4.45E-06 5.19E-06 99% NA 4.45E-04 5.19E-04

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
D - Combination Boiler No. 2 SOG averaged as zero (0).

CB1 CB1 CB2 CB2
TRS as S MW NCG+SOG NCG NCG+SOG NCG
sulfur S 32.065 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2 Run 3 AVG PLC Cross Check back to TRS as H2S
hydrogen sulfide H2S 34.081 0.08 0.07 0.1 0.07 0.07 0.07 0.08 0.08 0.08 0.05 0.05 0.05 0.07 8.0% 0.085742 0.085742
methyl mercaptan CH4S 48.107 0.55 0.53 0.49 0.52 0.52 0.53 0.77 0.63 0.64 0.94 0.91 0.69 0.64 72.6% 0.778738 0.55169
dimethyl sulfide C2H6S 62.134 0.16 0.16 0.16 0.16 0.16 0.17 0.08 0.08 0.08 0.08 0.07 0.07 0.12 13.5% 0.144248 0.079121
dimethyl disulfide C2H6S2 94.199 0.07 0.07 0.07 0.07 0.07 0.07 0.04 0.04 0.04 0.03 0.03 0.03 0.05 5.9% 0.06355 0.045984

0.89 Total TRS 1.072278 0.762538
84.8%

10^6 ACFM Flowrate Basis to lb/min
H2S 0.007081766 0.006196545 0.008852208 0.006196545 0.006196545 0.006196545 0.007081766 0.007081766 0.007081766 0.004426104 0.004426104 0.004426104

CH4S 0.068724286 0.066225221 0.061227091 0.064975688 0.064975688 0.066225221 0.096214 0.078720545 0.079970078 0.117456052 0.113707455 0.08621774
C2H6S 0.025821922 0.025821922 0.025821922 0.025821922 0.025821922 0.027435792 0.012910961 0.012910961 0.012910961 0.012910961 0.011297091 0.011297091
C2H6S2 0.017127091 0.017127091 0.017127091 0.017127091 0.017127091 0.017127091 0.009786909 0.009786909 0.009786909 0.007340182 0.007340182 0.007340182

TRS as H2S 0.082325532 0.07966987 0.078784649 0.078784649 0.078784649 0.080555091 0.089407299 0.077014208 0.077899429 0.100029948 0.096489065 0.077014208
TRS as TRS 0.118755065 0.115370779 0.113028312 0.114121247 0.114121247 0.116984649 0.125993636 0.108500182 0.109749714 0.142133299 0.136770831 0.109281117

Ratio TRS as H2S/TRS as TRS0.693238074 0.690555015 0.697034647 0.690359171 0.690359171 0.688595396 0.709617575 0.709807177 0.70979163 0.703775603 0.705479846 0.704734816 0.69944568
1.43







NEW-INDY CATAWBA MILL STRIPPER PROJECT

Stripper Operating Scenario
Operating Time Operating Time
% hrs % hrs

New Stripper Online 90% 7,884.0 RF3 Available for LVHC 75% 6,570.0
Backup Stripper Online 4.75% 416.0 LVHC to CB1/CB2 25% 2,190.0
No Stripper Online 5.25% 460.0

LVHC Control 
Operating Scenario



Summary of PSD Applicability
(tons/year)

PM CO H2SO4 TRS

Baseline Actual Emissions 1.11 1.02 0.959 124 737 25.2 1.23 12.8
Projected Actual Emissions 13.3 10.3 8.37 148 646 62.8 2.43 16.7

Net Emissions Changes (PAE - BAE) 12.2 9.32 7.41 23.8 -91.2 37.6 1.20 3.94
PSD Significant Emissions Rates 25 15 10 40 40 100 7 10

PSD Significant? No No No No No No No No

A - HF is not emitted from new, modified, or affected emissions units. 

Pollutant(A) PM10 PM2.5 NOX SO2



VOC Pb

233 1.10E-04 3.61 12,275

260 2.06E-03 5.59 48,200

26.8 1.95E-03 1.98 35,925

40 0.6 10 75,000

No No No No

H2S CO2



SO2 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100% 8,004.0

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
SO2 BASELINE ACTUAL EMISSIONS (BAE)

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Offline 5% 394.2

4.75% 416.0 NA 100% 416.0

No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100% 460.0

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

Stripper Scenario 
Operating Time

Operating Configuration 
Time

Backup Stripper SOGA

Backup Stripper SteamA Natural GasB,E

Backup Stripper SteamA No. 6 OilB,E

Backup Stripper Online H

Natural GasI

Natural GasD,F

No. 6 OilD,F

Backup Stripper Steam - Natural Gas J Natural GasD,F



4.75% 416.0 18.4% 76.5

SO2 PROJECTED ACTUAL EMISSIONS (PAE)

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE)

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - The Backup Stripper operating in Methanol Mode would potentially strip less sulfur, but SOG emissions are conservatively based upon all of the sulfur being captured in the SOG. 

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

J - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

H - Project Columbia SO2 emissions factor from NCG Combustion applied to October 2021 stack test SO2 emissions distribution between LVHC, HVLC, and SOG.

Backup Stripper Steam - No. 6 Oil J No. 6 OilD,F



SO2
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 1.06

 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 1.97

NA 100.0% 7,835.7 26.0 mmBtu/hr 6.00E-04

NA 100.0% 168.3 24.8 mmBtu/hr 2.20E+00

PROJECTED ACTUAL EMISSIONS
100.0% 7,489.8 2,700 ADTP/day 0.56

75.0% 5,617.4 2,700 ADTP/day 0.84

25.0% 1,872.5 2,700 ADTP/day 0.84

SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 1.40

SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 1.40

Hydrogen Peroxide Addition 100.0% 460.0 NA NA NA

LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 5.87

LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87

NA 100.0% 985.5 1.0 mmBtu/hr 6.00E-04

NA 100.0% 6,433.3 96.8 mmBtu/hr 6.00E-04

NA 100.0% 1,450.7 92.2 mmBtu/hr 2.20E+00

NA 100.0% 339.5 26.0 mmBtu/hr 6.00E-04

Controls 
Operating Time

SRL Methanol to RF2/3G

SRL LVHC to RF3G

SRL LVHC to CB1/CB2G



NA 100.0% 76.5 24.8 mmBtu/hr 2.20E+00

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

H - The Backup Stripper operating in Methanol Mode would potentially strip less sulfur, but SOG emissions are conservatively based upon all of the sulfur being captured in the SOG. 

H - Project Columbia SO2 emissions factor from NCG Combustion applied to October 2021 stack test SO2 emissions distribution between LVHC, HVLC, and SOG.



SO2 Sulfur
Emissions Factor SO2 Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

NA 60.4 241.8

NA 112.0 490.6

AP-42 Table 1.4-2. NA 0.02 0.1

AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 4.6
737.0

PROJECTED ACTUAL EMISSIONS
Vendor / Preliminary Design Information 99% 0.6 2.4

Vendor / Preliminary Design Information 99% 0.9 2.7

Vendor / Preliminary Design Information 50% 47.2 44.2

Vendor / Preliminary Design Information 0% 157.4 31.0

Vendor / Preliminary Design Information 0% 157.4 32.7

NA NA NA NA

99% 6.6 21.7

50% 330.3 361.7

AP-42 Table 1.4-2. NA 0.00 0.0

AP-42 Table 1.4-2. NA 0.06 0.2

AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 202.9 147.2

AP-42 Table 1.4-2. NA 0.02 0.003

CaptureC

October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

Project Columbia Projected Emissions FactorH, Combination Boilers No. 1 and No. 2 
maximum. Pre-control emissions based on LVHC scrubber efficiency (50%) and estimated 

bark ash sulfur capture (20%) from 2012 stack test.

Project Columbia Projected Emissions FactorH, Combination Boilers No. 1 and No. 2 
maximum. Pre-control emissions based on LVHC scrubber efficiency (50%) and estimated 

bark ash sulfur capture (20%) from 2012 stack test.



AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 2.1

645.80

NET EMISSIONS CHANGE (PAE - BAE)

-91.21



H2SO4 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

H2SO4 BASELINE ACTUAL EMISSIONS (BAE)
PROJECTED ACTUAL EMISSIONS

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

H2SO4 PROJECTED ACTUAL EMISSIONS (PAE)

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE)

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time



H2SO4 Sulfur
Production Rate Emissions Factor Capture

Controls % hrs Value UOM lb/ADTP Reference %
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 4.93E-03 NA

PROJECTED ACTUAL EMISSIONS

LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 4.93E-03 NA

LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 4.93E-03 NA

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

Controls 
Operating Time

NCASI Technical Bulletin 858, 
Table 10

NCASI Technical Bulletin 858, 
Table 10

NCASI Technical Bulletin 858, 
Table 10



H2SO4 Emissions
lb/hr tpy

BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

0.3 1.2

1.2
PROJECTED ACTUAL EMISSIONS

0.55 1.82

0.55 0.61

2.43

NET EMISSIONS CHANGE (PAE - BAE)

1.20



NOX EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
NOX BASELINE ACTUAL EMISSIONS

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

NOX PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >2% with maximum addition of SRL of 2% by volume (representative of ~1% by volume pure methanol.)

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper SteamA Natural GasB,E

Backup Stripper SteamA No. 6 OilB,E

Backup Stripper Online H

Natural GasI

Natural GasD,F

No. 6 OilD,F

Backup Stripper Steam - Natural Gas J Natural GasD

Backup Stripper Steam - No. 6 Oil J No. 6 OilD



D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

J - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

H - No change in NOX emissions factor between Backup Stripper TRS mode and Methanol mode.



NOX
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

SOG to CB1/CB2 100% 8,004.0 1,365 ADTP/day 0.415

NA 100% 7,835.7 26.0 mmBtu/hr 2.80E-01

NA 100% 168.3 24.8 mmBtu/hr 3.13E-01

PROJECTED ACTUAL EMISSIONS
100% 7,489.8 2,852 TBLS/day 1.500

75% 5,617.4 316.9 TBLS/day 1.500

25% 1,872.5 270.0 ADTP/day 0.415

SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 0.415

SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 0.415

Hydrogen Peroxide Addition 100% 460.0 NA NA NA

NA 100% 985.5 1.0 mmBtu/hr 2.80E-01

NA 100% 6,433.3 96.8 mmBtu/hr 2.80E-01

NA 100% 1,450.7 92.2 mmBtu/hr 3.13E-01

NA 100% 339.5 26.0 mmBtu/hr 2.80E-01

NA 100% 76.5 24.8 mmBtu/hr 3.13E-01

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >2% with maximum addition of SRL of 2% by volume (representative of ~1% by volume pure methanol.)

Controls 
Operating Time

SRL Methanol to RF2/3G

SRL LVHC to RF3G

SRL LVHC to CB1/CB2G





NOX Ammonia
Emissions Factor NOX Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 23.6 94.5

AP-42 Table 1.4-2. NA 7.3 28.6

AP-42 Table 1.3-1. NA 7.8 0.7
123.72

PROJECTED ACTUAL EMISSIONS
NCASI Technical Bulletin 884, Table 4.12. 2.0% 3.6 13.4

NCASI Technical Bulletin 884, Table 4.12. 2.0% 0.4 1.1

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.7 4.4

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.2

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.7

NA NA NA NA

AP-42 Table 1.4-2. NA 0.3 0.1

AP-42 Table 1.4-2. NA 27.1 87.2

AP-42 Table 1.3-1. NA 28.9 20.9

AP-42 Table 1.4-2. NA 7.3 1.2

AP-42 Table 1.3-1. NA 7.8 0.3

147.54

NET EMISSIONS CHANGE (PAE - BAE)

23.82

IncreaseC





CO EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
CO BASELINE ACTUAL EMISSIONS

PROJECTED ACTUAL EMISSIONS

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

CO PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - No change in CO emissions factor between Backup Stripper TRS mode and Methanol mode. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Backup Stripper Online C

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas G Natural GasD

Backup Stripper Steam - No. 6 Oil G No. 6 OilD



D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



CO
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 0.0728

NA 100.0% 7,835.7 26.0 mmBtu/hr 8.40E-02
NA 100.0% 168.3 24.8 mmBtu/hr 3.33E-02

PROJECTED ACTUAL EMISSIONS

SRL Methanol to RF2/3 100.0% 7,489.8 NA NA NA

SRL LVHC to RF3 75% 5,617.4 2,700 ADTP/day 0.0728

SRL LVHC to CB1/CB2 25% 1,872.5 2,700 ADTP/day 0.0728

SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.0728

SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.0728

Hydrogen Peroxide Addition 100.0% 460.0 NA NA NA

NA 100.0% 985.5 1.0 mmBtu/hr 8.40E-02
NA 100.0% 6,433.3 96.8 mmBtu/hr 8.40E-02
NA 100.0% 1,450.7 92.2 mmBtu/hr 3.33E-02

NA 100.0% 339.5 26.0 mmBtu/hr 8.40E-02

NA 100.0% 76.5 24.8 mmBtu/hr 3.33E-02

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

Controls 
Operating Time





CO CO
Emissions Factor Control CO Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.1 16.6

AP-42 Table 1.4-2. NA 2.2 8.6

AP-42 Table 1.3-1. NA 0.8 0.1
25.22

PROJECTED ACTUAL EMISSIONS

NA NA NA NA

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 23.0

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 7.7

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.6

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.7

NA NA NA NA

AP-42 Table 1.4-2. NA 0.1 0.0

AP-42 Table 1.4-2. NA 8.1 26.2

AP-42 Table 1.3-1. NA 3.1 2.2

AP-42 Table 1.4-2. NA 2.2 0.4

AP-42 Table 1.3-1. NA 0.8 0.0

62.81

NET EMISSIONS CHANGE (PAE - BAE)

37.60





VOC EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
VOC BASELINE ACTUAL EMISSIONS

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

4.75% 416.0 NA 100.0% 416.0

ASB - New Stripper Online 90% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0

4.75% 416.0 TRS Stripped From Foul Condensate 100.0% 416.0

4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0

ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Backup Stripper Online (TRS Mode) H

Backup Stripper Online (Methanol Mode) H

ASB - Backup Stripper Online (TRS Mode) J

ASB - Backup Stripper Online (Methanol Mode) J

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas K Natural GasD



4.75% 416.0 18.4% 76.5

VOC PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - VOC destruction >98% in vapor phase, 99.9% in liquid phase.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - The Backup Stripper operating in Methanol Mode result in higher SOG emissions, since more VOC are stripped. 

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 

K - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

Backup Stripper Steam - No. 6 Oil K No. 6 OilD



VOC
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

 LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.35

NA 100.0% 8,760.0 1,365 ADTP/day 8.51E-01
 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 3.10E-03

NA 100.0% 7,835.7 26.0 mmBtu/hr 5.50E-03

NA 100.0% 168.3 24.8 mmBtu/hr 1.87E-03

PROJECTED ACTUAL EMISSIONS
100% 7,489.8 2,700 ADTP/day 14.40

75% 5,617.4 2,700 ADTP/day 1.60

25% 1,872.5 2,700 ADTP/day 1.60

SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 16.00

SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 7.20

SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 16.00

NA 100% 7,884.0 2,700 ADTP/day 0.29

NA 100% 416.0 2,700 ADTP/day 1.43

Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 1.54

NA 100% 460.0 2,700 ADTP/day 2.20

LVHC to RF3 75% 6,570.0 2,700 ADTP/day 3.10E-03

LVHC to CB1/CB2 25% 2,190.0 2,700 ADTP/day 3.10E-03

NA 100% 985.5 1.0 mmBtu/hr 5.50E-03

NA 100% 6,433.3 96.8 mmBtu/hr 5.50E-03

NA 100% 1,450.7 92.2 mmBtu/hr 1.87E-03

NA 100% 339.5 26.0 mmBtu/hr 5.50E-03

Controls 
Operating Time

SRL Methanol to RF2/3G

SRL LVHC to RF3G

SRL LVHC to CB1/CB2G



NA 100% 76.5 24.8 mmBtu/hr 1.87E-03

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 



VOC
Emissions Factor VOC Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

98.0% 4.95 19.81

WATER9 Inputs and Outputs Provided. NA 48.39 211.96
July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.18 0.77

AP-42 Table 1.4-2. NA 0.1 0.6

AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0
233.11

PROJECTED ACTUAL EMISSIONS
Vendor / Preliminary Design Information 99.9% 1.62 6.07

Vendor / Preliminary Design Information 98% 3.60 10.11

Vendor / Preliminary Design Information 98% 3.60 3.37

Vendor / Preliminary Design Information 98% 36.00 7.10

Vendor / Preliminary Design Information 98%

Assume methanol mode captures all VOC in SOG 98% 36.00 7.49

WATER9 Inputs and Outputs Provided. NA 32.85 129.50

WATER9 Inputs and Outputs Provided. NA

WATER9 Inputs and Outputs Provided. NA 173.15 36.02

WATER9 Inputs and Outputs Provided. NA 247.14 56.84

July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 1.15

July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 0.38

AP-42 Table 1.4-2. NA 5.50E-03 2.71E-03

AP-42 Table 1.4-2. NA 0.5 1.7

AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.2 0.1

AP-42 Table 1.4-2. NA 0.1 0.0

RemovalC

Average daily methanol stripped based on daily Subpart S compliance through 
2/28/2023.



AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0

259.88

NET EMISSIONS CHANGE (PAE - BAE)

26.78



TRS EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 NA 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

TRS BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0

4.75% 416.0 TRS Stripped From Foul Condensate 100.0% 416.0

4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0

ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

TRS PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper Online I

ASB - Backup Stripper Online (TRS Mode) J

ASB - Backup Stripper Online (Methanol Mode) J



PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

I - Backup Stripper SOG emissions are conservatively based upon all of the sulfur being captured in the SOG for both TRS mode and Methanol mode. 

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 



TRS
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

 LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 2.88E-03

NA 100.0% 8,760.0 1,365 ADTP/day 4.08E-02

 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 8.01E-03

PROJECTED ACTUAL EMISSIONS
100.0% 7,489.8 2,700 ADTP/day 0.33

75.0% 5,617.4 2,700 ADTP/day 0.49

25.0% 1,872.5 2,700 ADTP/day 0.49

SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.81

SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.81

NA 100.0% 7,884.0 2,700 ADTP/day 2.42E-02

NA 100.0% 416.0 2,700 ADTP/day 2.72E-02

Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 5.24E-02

Hydrogen Peroxide Addition 100.0% 460.0 2,700 ADTP/day 7.28E-02

LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.75E+00

LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 8.76E-03

NET EMISSIONS CHANGE (PAE - BAE)

Controls 
Operating Time

SRL Methanol to RF2/3G,H

SRL LVHC to RF3G,H

SRL LVHC to CB1/CB2G



B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 



TRS Sulfur
Emissions Factor TRS Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

NA 0.16 0.65

H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.32 10.16

NA 0.46 2.00

12.81
PROJECTED ACTUAL EMISSIONS

Vendor / Preliminary Design Information 99.9% 0.04 0.14

Vendor / Preliminary Design Information 99.9% 0.05 0.15

Vendor / Preliminary Design Information 99% 0.55 0.51

Vendor / Preliminary Design Information 99% 0.91 0.18

Vendor / Preliminary Design Information 99% 0.91 0.19

H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.72 10.74

H2SSIM/WATER9 Inputs and Outputs Provided. NA

H2SSIM/WATER9 Inputs and Outputs Provided. NA 5.89 1.23

H2SSIM/WATER9 Inputs and Outputs Provided. NA 8.19 1.88

99.9% 0.20 0.65

NA 0.99 1.08

16.75

NET EMISSIONS CHANGE (PAE - BAE)

CaptureC

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC 
Approved Test. 

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC 
Approved Test. 

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-
control emissions based on LVHC scrubber efficiency (50%) and estimated 

99% combustion efficiency in combination boilers.

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC 
Approved Test. 



3.94



H2S EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

H2S BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0

4.75% 416.0 H2S Stripped From Foul Condensate 100.0% 416.0

4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0

ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

H2S PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper Online I

ASB - Backup Stripper Online (TRS Mode) J

ASB - Backup Stripper Online (Methanol Mode) J



A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

I - Backup Stripper SOG emissions are conservatively based upon all of the sulfur being captured in the SOG for both TRS mode and Methanol mode. 

J - When the Backup Stripper is operating, H2S ASB emissions are higher if the stripper is operating in TRS mode. Both emissions factors are shown in the table, but ASB emissions are based on TRS mode operation. 



H2S
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

 LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.13E-04

Hydrogen Peroxide Addition 100.0% 8,760.0 1,365 ADTP/day 1.36E-02

 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 5.03E-04

PROJECTED ACTUAL EMISSIONS
100.0% 7,489.8 2,700 ADTP/day 0.24

75.0% 5,617.4 2,700 ADTP/day 0.37

25.0% 1,872.5 2,700 ADTP/day 0.37

SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.61

SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.61

NA 100.0% 7,884.0 2,700 ADTP/day 9.27E-03

NA 100.0% 416.0 2,700 ADTP/day 9.81E-03

Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 9.45E-03

Hydrogen Peroxide Addition 100.0% 460.0 2,700 ADTP/day 9.54E-03

LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.17E-01

LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87E-04

NET EMISSIONS CHANGE (PAE - BAE)

Controls 
Operating Time

SRL Methanol to RF2/3G,H

SRL LVHC to RF3G,H

SRL LVHC to CB1/CB2G



B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

J - When the Backup Stripper is operating, H2S ASB emissions are higher if the stripper is operating in TRS mode. Both emissions factors are shown in the table, but ASB emissions are based on TRS mode operation. 



H2S Sulfur
Emissions Factor H2S Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.02 0.09

H2SSIM/WATER9 Inputs and Outputs Provided. NA 0.77 3.39

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.03 0.13

3.61
PROJECTED ACTUAL EMISSIONS

Vendor / Preliminary Design Information 99.9% 0.03 0.10

Vendor / Preliminary Design Information 99.9% 0.04 0.12

Vendor / Preliminary Design Information 99% 0.41 0.39

Vendor / Preliminary Design Information 99% 0.69 0.14

Vendor / Preliminary Design Information 99% 0.69 0.14

H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.04 4.11

H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.10 0.23

H2SSIM/WATER9 Inputs and Outputs Provided. NA

H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.07 0.25

99.9% 0.01 0.04

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.07 0.07

5.59

NET EMISSIONS CHANGE (PAE - BAE)

1.98

CaptureC

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 
based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 

combination boilers.





PM EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3

PM BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

PM PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - reserved.

H - reserved.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



PM
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM Reference
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable.

100.0% 168.3 24.8 mmBtu/hr 1.61E-01

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable.

100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable.

100.0% 1,450.7 92.2 mmBtu/hr 1.61E-01

100.0% 339.5 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable.

100.0% 76.5 24.8 mmBtu/hr 1.61E-01

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

Controls 
Operating Time

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).





PM
Control PM Emissions

% lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

NA 0.2 0.8

NA 4.0 0.3

1.1
PROJECTED ACTUAL EMISSIONS

NA 7.60E-03 3.74E-03

NA 0.7 2.4

NA 14.8 10.8

NA 0.2 0.0

NA 4.0 0.2

13.33

NET EMISSIONS CHANGE (PAE - BAE)

12.22





PM10 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3

PM10 BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

PM10 PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



PM10
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03

100.0% 168.3 24.8 mmBtu/hr 1.17E-01

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 7.60E-03

100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03

100.0% 1,450.7 92.2 mmBtu/hr 1.17E-01

100.0% 339.5 26.0 mmBtu/hr 7.60E-03

100.0% 76.5 24.8 mmBtu/hr 1.17E-01

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

Controls 
Operating Time





PM10 PM10
Emissions Factor Control PM10 Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

NA 2.9 0.2

1.02
PROJECTED ACTUAL EMISSIONS

AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

NA 10.8 7.8

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

NA 2.9 0.1

10.34

NET EMISSIONS CHANGE (PAE - BAE)

9.32

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).





PM2.5 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3

PM2.5 BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

PM2.5 PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



PM2.5
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03

100.0% 168.3 24.8 mmBtu/hr 8.80E-02

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 7.60E-03

100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03

100.0% 1,450.7 92.2 mmBtu/hr 8.80E-02

100.0% 339.5 26.0 mmBtu/hr 7.60E-03

100.0% 76.5 24.8 mmBtu/hr 8.80E-02

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

Controls 
Operating Time





PM2.5 PM2.5
Emissions Factor Control PM2.5 Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

NA 2.2 0.2

0.96
PROJECTED ACTUAL EMISSIONS

AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

NA 8.1 5.9

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

NA 2.2 0.1

8.37

NET EMISSIONS CHANGE (PAE - BAE)

7.41

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).





LEAD EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3

LEAD BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

LEAD PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



Lead
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM Reference
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. 

100.0% 168.3 24.8 mmBtu/hr 2.80E-05

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. 

100.0% 6,433.3 96.8 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. 

100.0% 1,450.7 92.2 mmBtu/hr 2.80E-05

100.0% 339.5 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. 

100.0% 76.5 24.8 mmBtu/hr 2.80E-05

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

Controls 
Operating Time

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)





Lead
Control Lead Emissions

% lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

NA 1.30E-05 5.10E-05

NA 6.95E-04 5.85E-05

1.10E-04
PROJECTED ACTUAL EMISSIONS

NA 5.00E-07 2.46E-07

NA 4.84E-05 1.56E-04

NA 2.58E-03 1.87E-03

NA 1.30E-05 2.21E-06

NA 6.95E-04 2.66E-05

2.06E-03

NET EMISSIONS CHANGE (PAE - BAE)

1.95E-03





CO2 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
CO2 BASELINE ACTUAL EMISSIONS

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

CO2 PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



CO2
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 1.17E+02

100.0% 168.3 24.8 mmBtu/hr 1.66E+02

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 1.17E+02

100.0% 6,433.3 96.8 mmBtu/hr 1.17E+02

100.0% 1,450.7 92.2 mmBtu/hr 1.66E+02

100.0% 339.5 26.0 mmBtu/hr 1.17E+02

100.0% 76.5 24.8 mmBtu/hr 1.66E+02

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

Controls 
Operating Time



CO2 CO2
Emissions Factor Control CO2 Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

40 CFR Part 98, Table C-1 NA 3,044.8 11,929

40 CFR Part 98, Table C-1 NA 4,109.9 346
12,275

PROJECTED ACTUAL EMISSIONS
40 CFR Part 98, Table C-1 NA 116.9 58

40 CFR Part 98, Table C-1 NA 11,313.5 36,392

40 CFR Part 98, Table C-1 NA 15,270.9 11,076

40 CFR Part 98, Table C-1 NA 3,044.8 517

40 CFR Part 98, Table C-1 NA 4,109.9 157

48,200

NET EMISSIONS CHANGE (PAE - BAE)

35,925



SUMMARY OF ASB EMISSIONS FACTORS

Scenario

ASB Emissions Factors (lb/ODTP)

DMDS DMS MMC Methanol

Baseline Actual Emissions 0.0151 0.0114 0.0185 3.28E-04 3.37E-02 0.89
New Stripper Scenario 0.0103 0.0028 0.0136 1.88E-04 1.99E-02 0.30
Backup Stripper Scenario - TRS Mode 0.0109 0.0033 0.0147 1.30E-03 2.23E-02 1.53
Backup Stripper Scenario - Methanol Mode 0.0105 0.0303 0.0169 5.12E-04 4.20E-02 1.62
No Stripper Scenario 0.0106 0.0504 0.0192 7.42E-04 5.81E-02 2.31

A -  Includes VOC TRS compounds, methanol, acetaldehyde, methyl ethyl ketone, and propionaldehyde. 
B - TRS as compounds

H2S TRS as H2S



ASB Emissions Factors (lb/ODTP)

0.95 0.0453
0.32 0.0269
1.59 0.0302
1.71 0.0582
2.44 0.0809

VOCA TRSB



BAE Other VOC Emissions Factors PAE Other VOC Emissions Factors

MEK, ppm Prop., ppm
New Stripper No Stripper

7/9/2021 24.3 7.7 1.1 Methanol 0.89 0.30 1.53 2.31 1.62
7/10/2021 25.3 5.7 4.0 Acetadehyde 0.018 0.006 0.031 0.046 0.033
7/11/2021 25.0 6.5 7.0 MEK 0.005 0.002 0.008 0.012 0.008

10/26/2021 25.0 12.3 0.8 Propionaldehyde 0.001 0.000 0.002 0.002 0.002
10/27/2021 27.5 13.3 1.0
10/28/2021 10.6 6.6 1.2 DMDS 0.0114 0.0028 0.0033 0.0504 0.0303
10/29/2021 15.0 8.6 0.9 DMS 0.0185 0.0136 0.0147 0.0192 0.0169

2/14/2022 16.7 7.5 0.7 MMC 3.28E-04 1.88E-04 1.30E-03 7.42E-04 5.12E-04
2/15/2022 17.0 9.5 0.6
2/16/2022 15.7 8.6 1.0 VOC: 0.95 0.32 1.59 2.44 1.71

5/4/2022 20.7 7.1 1.0
5/5/2022 16.3 7.3 1.0
5/6/2022 15.0 6.8 1.0
8/9/2022 15.3 5.9 0.7

8/10/2022 25.0 7.2 1.1
8/11/2022 20.3 6.0 1.0
9/27/2022 14.3 5.3 0.7
9/28/2022 15.0 5.2 0.7
9/29/2022 18.0 5.6 0.9

10/18/2022 25.0 5.6 1.0
10/19/2022 23.7 5.5 1.1
10/20/2022 23.0 6.6 0.9

AVG ppm: 19.72 7.28 1.34
Lbs into ASB 55.48 20.49 3.78

0.55 0.38 0.43
Lbs emitted 30.73 7.73 1.61

1716

lb/ODTP 0.018 0.005 0.001

BAE 
lb/ODTP

PAE
lb/ODTP

Date of Subpart S 
Performance Testing

Acetadehyde, 
ppm

Backup 
Stripper

Methanol 
Mode

Fair estimated from WATER9 
properties

Average Pulp Production 
during Subpart S testing



New Indy Catawba ASB BAE Methanol Emissions Factor 

Month
Pulp Production Pulp Production

ADTP ODTP lb/ODTP
Mar-21 42,474 38,226 1.50
Apr-21 43,075 38,767 1.50
May-21 46,962 42,266 1.50
Jun-21 42,867 38,581 1.50
Jul-21 49,371 44,434 1.50

Aug-21 44,614 40,152 1.50
Sep-21 40,177 36,159 1.50
Oct-21 47,234 42,510 1.50
Nov-21 39,185 35,266 1.50
Dec-21 38,734 34,860 1.50
Jan-22 43,690 39,321 1.50
Feb-22 37,736 33,962 0.33
Mar-22 43,944 39,549 0.33
Apr-22 40,046 36,041 0.33
May-22 38,896 35,006 0.33
Jun-22 23,184 20,866 0.33
Jul-22 39,890 35,901 0.33

Aug-22 53,396 48,057 0.33
Sep-22 45,044 40,539 0.33
Oct-22 47,517 42,765 0.33
Nov-22 40,133 36,120 0.33
Dec-22 33,859 30,474 0.33
Jan-23 35,464 31,918 0.33
Feb-23 39,276 35,348 0.33

Baseline Methanol Emissions Factor (Pulp Weighted Average) 0.89 lb/ODTP

Methanol Emissions 
Factor Emissions Factor 

Reference

Average of 2021 Subpart 
S Performance Tests. 

Representative of ASB 
operation from March 

2021 to February 2022. 

Average of 2022 Subpart 
S Performance Tests. 

Representative of ASB 
operation from February 
2022 to February 2023.



Concentration (ppm)

Date Sample Time Total TRS
6/24/2021 15:10 130 14 16 13 173
6/24/2021 15:10 140 14 16 17 187
6/24/2021 17:00 140 17 18 14 189
6/24/2021 18:45 150 19 18 16 203
6/25/2021 10:35 130 12 12 11 165
6/25/2021 12:05 120 10 12 9.6 151.6
6/25/2021 13:45 190 22 22 23 257

Average of all data 142.9 15.4 16.3 14.8 189.4
Max of 6/24 or 6/25 146.7 16.0 17.0 15.0 194.7

 MW
H2S Hydrogen Sulfide 34.08 g/mol
Ch4S Methyl Mercaptan 48.11 g/mol
C2H6S Dimethyl Sulfide 62.13 g/mol
C2H6S2 Dimethyl Disulfide 94.20 g/mol
S Sulfur 32.07 g/mol

Convert compound to equivalent S (ppm)

138.0 10.7 8.8 10.2
82.3% 6.4% 5.2% 6.1%

 

Stripper Inlet Foul Condensate - Table 2-17  (Weston report dated October 2, 2021, Work Order No. 
15730.001.008)

Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide

Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide



S (ppm) 168 Maximum feed to stripper (AHL)
Lb S/gallon FC 1.40E-03
Lb S/hr @850 gpm 71.3

0.7001

Assumption
1.  Assume no losses in feed tank
2.  Assume 98% efficiency of S across stripper therefore 0.69 # S/ADTP in SOG

Lb S/ADTP (@2200 ODTP)a

a Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/0.9 ODTP = 2444.4 ADTP) 
Emissions factor is representative of the lower end of the range of pulp production at the maximum steam stripper 
design of 850 gpm.  Calculations are scaled to 2700 ADTP to represent worst case emissions.



New-Indy Catawba Monthly Production

Month Kraft Mill Combination Combination Combination Combination
Boiler No. 1 Boiler No. 2 Total Boiler No. 1 Boiler No. 2 Total
Natural Gas Natural Gas Natural Gas No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil

ADTP mmBtu mmBtu mmBtu gallons gallons gallons
Mar-21 42,474 61,175 99,507 160,683 0 2,057 2,057
Apr-21 43,075 41,363 75,012 116,376 0 0 0
May-21 46,962 38,834 63,467 102,301 0 0 0
Jun-21 42,867 1,909 59,909 61,818 0 1,199 1,199
Jul-21 49,371 67,565 55,824 123,389 3 97 100
Aug-21 44,614 33,863 32,461 66,325 0 0 0
Sep-21 40,177 40,779 41,811 82,590 86 0 86
Oct-21 47,234 69,732 75,498 145,230 0 0 0
Nov-21 39,185 60,664 80,397 141,061 0 0 0
Dec-21 38,734 62,931 60,176 123,107 0 0 0
Jan-22 43,690 84,088 82,251 166,339 69,200 66,720 135,920
Feb-22 37,736 57,764 75,924 133,688 27,042 370 27,412
Mar-22 43,944 62,423 82,083 144,506 335 0 335
Apr-22 40,046 44,634 62,835 107,469 0 0 0
May-22 38,896 39,982 73,918 113,900 0 0 0
Jun-22 23,184 43,071 89,239 132,310 2,238 0 2,238
Jul-22 39,890 64,532 86,134 150,666 0 0 0
Aug-22 53,396 48,067 73,591 121,658 0 0 0
Sep-22 45,044 60,782 65,899 126,681 24 0 24
Oct-22 47,517 70,539 89,760 160,299 0 0 0
Nov-22 40,133 82,534 114,164 196,698 0 0 0
Dec-22 33,859 101,466 95,023 196,490 170,076 0 170,076
Jan-23 35,464 95,982 92,733 188,715 102,558 0 102,558
Feb-23 39,276 78,431 96,813 175,244 21,626 53 21,679
Total 996,766 3,237,544

Annual Average 498,383
97.9%



No. 1 PM
Total

No. 6 Fuel Oil
mmBtu

309
0
0

180
15
0
13
0
0
0

20,388
4,112

50
0
0

336
0
0
4
0
0

25,511
15,384
3,252

69,553

2.1%



October 2021 SO2 Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
NCG+SOG NCG SOG NCG+SOG NCG

ODTP/hr 77.3 79.0 91.1 92.9
ADTP/hr 85.9 87.8 101.2 103.2
lb SO2/hr 342.8 230.7 380.9 309.9

lb SO2/ADTP 3.99 2.63 1.36 3.76 3.00

Controlled Emissions Sulfur Capture Uncontrolled Emissions

Average Maximum LVHC Scrubber Average
lb SO2/ADTP lb SO2/ADTP % % lb SO2/ADTP

SOG 1.06 1.36 20% NA 1.33
NCG 2.82 3.00

1.97 2.10 20% 50% 4.92

0.85 0.90 20% NA 1.06

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - Estimated sulfur capture based on 2012 stack test (NCASI data suggests ~32% capture).

Bark AshC

LVHCA,B

HVLCA,B



Combination Boiler No. 2 Stack
SOG

0.76

Uncontrolled Emissions

Maximum
lb SO2/ADTP

1.70

5.25

1.13

B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).



B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).



October 2021 SO2 Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
NCG+SOG NCG SOG NCG+SOG NCG

ODTP/hr 77.3 79.0 91.1 92.9
ADTP/hr 85.9 87.8 101.2 103.2
lb SO2/hr 342.8 230.7 380.9 309.9

lb SO2/ADTP 3.99 2.63 1.36 3.76 3.00

4.21 2.77 1.44 4.21 3.36

Controlled Emissions Sulfur Capture Uncontrolled Emissions

Average Maximum LVHC Scrubber Average
lb SO2/ADTP lb SO2/ADTP % % lb SO2/ADTP

SOG 1.14 1.44 20% NA 1.43
NCG 3.07 3.36

2.14 2.35 20% 50% 5.36

0.92 1.01 20% NA 1.15

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - Estimated sulfur capture based on 2012 stack test (NCASI data suggests ~32% capture).
D - Columbia lb/ADTP factors denotes scaling up the October 2021 stack test results to the overall NCG+SOG emissions factor from Project Columbia application of 4.21 lb/ADTP. 

Columbia lb/ADTPD

Bark AshC

LVHCA,B

HVLCA,B



Combination Boiler No. 2 Stack
SOG

0.76

0.85

Uncontrolled Emissions

Maximum
lb SO2/ADTP

1.80

5.87

1.26

B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).

D - Columbia lb/ADTP factors denotes scaling up the October 2021 stack test results to the overall NCG+SOG emissions factor from Project Columbia application of 4.21 lb/ADTP. 



























June 2021 TRS_H2S Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
TRS as TRS NCG+SOG NCG SOG NCG+SOG
ODTP/hr 55.9 76.0 88.3
ADTP/hr 62.1 84.4 98.1

lb TRS (as H2S)/hr 0.75 0.68 0.85
lb TRS (as TRS)/hr 1.07 0.97 1.22

lb TRS (as TRS)/ADTP 1.73E-02 1.15E-02 5.75E-03 1.24E-02

Controlled Emissions Sulfur Conversion
Average Maximum Combustion LVHC Scrubber

TRS as TRS lb TRS/ADTP lb TRS/ADTP % %

2.88E-03 5.75E-03 99% NA
NCG 1.27E-02 1.39E-02

8.01E-03 8.76E-03 99% 50%

4.69E-03 5.13E-03 99% NA

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
D - Combination Boiler No. 2 SOG averaged as zero (0).

CB1
TRS as S MW NCG+SOG
sulfur S 32.065 Run 1
hydrogen sulfide 34.081 0.08
methyl mercaptan 48.107 0.55
dimethyl sulfide 62.134 0.16
dimethyl disulfide 94.199 0.07

10^6 ACFM Flowrate Basis to lb/min

0.0070817662

SOGD

LVHCA,B

HVLCA,B

H2S

CH4S

C2H6S

C2H6S2

H2S



0.0687242857

0.0258219221

0.0171270909

TRS as H2S 0.0823255325
TRS as TRS 0.1187550649

Ratio TRS as H2S/TRS as TRS0.6932380738

CH4S

C2H6S

C2H6S2



Combination Boiler No. 2 Stack Combination Boiler No. 1 Stack
NCG SOG H2S NCG+SOG NCG SOG
85.2 ODTP/hr 55.9 76.0
94.7 ADTP/hr 62.1 84.4
0.92 lb H2S/hr 0.07 0.05
1.32

1.39E-02 -1.51E-03 lb H2S/ADTP 1.13E-03 5.92E-04 5.35E-04

Uncontrolled Emissions Controlled Emissions Sulfur Conversion
Average Maximum Average Maximum Combustion

lb TRS/ADTP lb TRS/ADTP H2S lb H2S/ADTP lb H2S/ADTP %

0.29 0.58 SOG 4.13E-04 5.35E-04 99%
NCG 5.07E-04 5.92E-04

1.60 1.75 5.03E-04 5.87E-04 99%

0.47 0.51 4.45E-06 5.19E-06 99%

B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).

CB1 CB2
NCG NCG+SOG

Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2

0.07 0.1 0.07 0.07 0.07 0.08 0.08

0.53 0.49 0.52 0.52 0.53 0.77 0.63

0.16 0.16 0.16 0.16 0.17 0.08 0.08

0.07 0.07 0.07 0.07 0.07 0.04 0.04

0.0061965455 0.0088522078 0.0061965455 0.0061965455 0.0061965455 0.0070817662 0.0070817662

LVHCA,C

HVLCA,C



0.0662252208 0.0612270909 0.0649756883 0.0649756883 0.0662252208 0.096214 0.0787205455

0.0258219221 0.0258219221 0.0258219221 0.0258219221 0.0274357922 0.012910961 0.012910961

0.0171270909 0.0171270909 0.0171270909 0.0171270909 0.0171270909 0.0097869091 0.0097869091

0.0796698701 0.0787846494 0.0787846494 0.0787846494 0.0805550909 0.0894072987 0.0770142078
0.1153707792 0.1130283117 0.1141212468 0.1141212468 0.1169846494 0.1259936364 0.1085001818

0.6905550146 0.6970346471 0.6903591714 0.6903591714 0.6885953957 0.709617575 0.7098071773



Combination Boiler No. 2 Stack
NCG+SOG NCG SOG

88.3 85.2
98.1 94.7
0.07 0.04

7.13E-04 4.23E-04 2.91E-04

Sulfur Conversion Uncontrolled Emissions
LVHC Scrubber Average Maximum

% lb H2S/ADTP lb H2S/ADTP

NA 4.13E-02 5.35E-02

50% 1.01E-01 1.17E-01

NA 4.45E-04 5.19E-04

B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).

CB2
NCG

Run 3 Run 1 Run 2 Run 3 AVG

0.08 0.05 0.05 0.05 0.07 8.0%

0.64 0.94 0.91 0.69 0.64 72.6%

0.08 0.08 0.07 0.07 0.12 13.5%

0.04 0.03 0.03 0.03 0.05 5.9%
0.89 Total TRS

84.8%

0.0070817662 0.0044261039 0.0044261039 0.0044261039



0.0799700779 0.1174560519 0.1137074545 0.0862177403

0.012910961 0.012910961 0.0112970909 0.0112970909

0.0097869091 0.0073401818 0.0073401818 0.0073401818

0.0778994286 0.1000299481 0.0964890649 0.0770142078
0.1097497143 0.1421332987 0.1367708312 0.1092811169

0.7097916298 0.7037756034 0.7054798462 0.7047348159 0.69944568
1.43



PLC Cross Check back to TRS as H2S

0.0857419 0.0857419

0.7787379 0.5516903

0.1442481 0.0791212

0.0635499 0.0459844
1.0722777 0.7625378
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Saturday, March 16, 2024 1:37 PM
To: Buckner, Katharine
Cc: Rachel Davis; Steven Moore; Sheryl Watkins
Subject: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs
Attachments: 2024-2-12_2440-0005_c2.sob NIC.docx; UPDATED Emissions Calculations (3-13-24).xlsx; 

Supporting Info for Methanol Mode ASB Emissions.pdf

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine,  
  
On behalf of New-Indy Catawba, here are the following files for your review. Please let us know if you 
have any questions.  
  

1. Updated Emissions Calculations 
a. Incorporated emissions calculations for the Backup Stripper operating in Methanol Mode.  
b. For the uncontrolled SO2 PAE emissions factor for LVHC incineration, we scaled up the 

October 2021 results to the Project Columbia NCG emissions factor of 4.21 lb/ton to add 
an additional level of conservatism. We still show a PSD decrease in SO2 emissions.  

2. Supporting Info for Methanol Mode ASB emissions 
a. H2SSIM (for H2S), WATER9 (for other TRS), and Form XIII (for methanol) for the ASB when 

the backup stripper is in methanol mode.  
b. During methanol mode, we estimated 500 gpm of foul condensate down the hardpipe. 

Essentially, for the ASB when the backup stripper is in methanol mode, it is similar to the 
No Stripper scenario except with 500 gpm instead of 850 gpm.   

3. Comments on the latest SOB provided. We also updated PSD and project emissions consistent 
with the updated calculations.  

4. Justification for the annual averaging period for compliance with the SO2 BACT limit (50 
ppmvd @ 8% O2). 

The 2006 SO2 best available control technology (BACT) limit for the No. 3 Recovery Furnace 
was proposed as good combustion practices during black liquor solids combustion. The 
BACT limit was not proposed during co-firing of fossil fuels. The SO2 BACT limit (condition 
DA.18) is 50 ppmvd @ 8% O2 and/or 551 tons per year (three 1-hour averages). The 
compliance demonstration method associated with the BACT limit (condition DA.18) is one 
source test every four years.   
  
The SO2 BACT limit is expressed as an annual average value (50 ppm which equates to 551 
tpy) when firing black liquor solids.  The basis for the 551 tpy emissions rate is as follows: 
50 ppmvd × (20.9 – 5.5)/(20.9 – 8) × 64/385.3E6 × 211,600 dscf/min × 60 min/hr × 8,760 hr/yr 
× 1 ton/2,000 lb = 551 tons/yr 
  
The BACT limit does not reflect fossil-fuel firing, which was not impacted by the permitted 
modifications. The SO2 CEMS data should be treated in the same manner as the NOx CEMS 
data, as a reasonable assurance of continuous compliance with the SO2 BACT limit, and a 
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representation of average emissions over a period of time during normal operation while 
burning black liquor solids.  
  
The justification for the annual averaging period is provided below and is based on the 
expected variability in SO2 concentrations during startup and shutdown, planned 
maintenance (such as water washes), and inherent variability in the SO2 emissions that can 
occur with process upsets and variability in process conditions and/or operation.  New-Indy 
Catawba expects periods of elevated SO2 emissions (i.e. greater than 50 ppmvd @ 8% O2 
on a 3-hour average) to occur as a result of the following process/operating conditions: 

o Lower temperature smelt bed and/or low black liquor solids loading to the furnace 
o High black liquor sulfidity 
o Low percent black liquor solids firing 
o Unbalanced air distribution in the boiler 

  
The following paragraphs describe each condition and the expected observed duration of 
high SO2 emissions, keeping in mind that these events are not mutually exclusive and can 
occur simultaneously or in close proximity in time. 
  
Lower temperature smelt bed and/or low black liquor solids loading to the furnace  
  
A lower temperature smelt bed can occur during abnormal or upset conditions, which are 
typically associated with black liquor firing loads below 50% of the maximum furnace load, 
which can occur when starting up from a cold shutdown (i.e., when there is little to no smelt 
in the bottom of the boiler upon startup), when shutting down (i.e., when the smelt bed is 
burned out), or during periods of low/lower black liquor inventories.  Low black liquor loads 
have reduced air requirements which will naturally reduce the air pressure at each air level. 
This can dramatically decrease the air penetration, decrease air/gas mixing, decrease bed 
temperatures and/or bed height, and increase the amount of localized cold spots in the bed. 
To counter these impacts, corrective action is necessary to increase the ratio of primary 
and/or secondary air, firing of auxiliary fuel to maintain proper operation and steam load, 
and manage the smelt bed. Upset conditions can last anywhere from a few hours to more 
than several days in duration and startup operations from a cold smelt bed are typically 8 to 
16 hours in duration.  
  
High black liquor sulfidity 
  
The sulfur to sodium ratio in the cooking liquor is important for maintaining the reaction rate 
and pulp quality in the digester. If the sulfidity is too low, then pulp yield and pulp quality will 
be reduced. To maintain the proper sulfidity, saltcake from the recovery furnace 
electrostatic precipitator (ESP) is recycled back into the liquor cycle for sodium and sulfur 
make-up. Additional make-up chemicals are also typically added (i.e., sodium hydrosulfide, 
emulsified sulfur, sodium hydroxide, etc.) when chemical imbalances occur that 
necessitate adding more sodium and/or sulfur makeup. When the sulfidity is elevated, SO2 
emissions are also elevated. If sulfidity is determined to be above the target level, corrective 
action is to stop feeding saltcake and/or make-up sulfur chemicals. A sulfidity imbalance is 
typically corrected within two to three days.  
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Low percent black liquor solids firing  
  
Low percent black liquor solids firing is most often caused by periodic, but routine, water 
washes to remove fouling on the recovery furnace steam tubes, water washes to remove 
fouling on the heat transfer surfaces in the evaporators, upsets to 
the evaporators, and/or an upset to upstream process areas. Water washes are necessary 
to remove inorganic scale and organic sticky material from heat transfer surfaces in the 
evaporators and to remove the saltcake fouling on the furnace steam tubes to maintain safe 
operation of the furnace. A water wash on the evaporators is typically performed 3-5 times 
per week and lasts for a period of two to eight hours (Note: includes the periods of startup, 
shutdown, and the water wash cycle) and a water wash on the recovery furnace is typically 
performed semi-annually and lasts for a period of two to three days (Note: includes the 
periods of startup, shutdown, and the water wash cycle).  Reduced black liquor solids 
content can last anywhere from a few hours to more than 16 hours in duration.   
  
Unbalanced air distribution in the furnace (primary, secondary, tertiary, and quaternary air) 
  

Each recovery furnace design is unique. The New-Indy Catawba Mill has established air systems 
guidelines for the No. 3 Recovery Furnace that manage NOx and TRS emissions to achieve 
permitted emissions limits. These include targets for air splits on the primary, secondary, tertiary, 
and quaternary air ports, desired air duct pressures, and placement and angle of the liquor guns. 
In addition, the Mill has established guidelines for keeping the air ports and smelt spouts clean. 
With these guidelines air distribution imbalances are typically resolved within 6 to 12 hours.  With 
feedback from the future SO2 CEMS, the Mill will need flexibility to manage the air distribution 
within the furnace to achieve the NOx, TRS, and SO2 permitted emissions limits. 

  

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

  
  



Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings
(prior to H2O2) 147 15.00 17.00 16.00

Predicted % Reduction from H2O2

0.99
MMC converted 

into DMDS 0.90 0.99
Foul Condensate (after H2O2) 1.47 30.51 1.70 0.16

Avg. ASB Inlet (2021 and 2022) 0.25 0.09 0.20 0.0026
Flow Weighted Loading: 0.29 0.92 0.24 6.93E-03

H2SSIM/WATER9 Results H2S, g/s DMDS, g/s DMS, g/s MMC, g/s
ASB Zone 1 0.07 0.35 0.19 5.81E-03
ASB Zone 2 0.03 5.66E-08 4.06E-03 1.06E-04
ASB Zone 3 0.02 1.09E-04 1.45E-04 3.51E-06
Total ASB 0.12 0.35 0.19 5.92E-03

PAE Emissions Factors H2S, lb/ODTP DMDS, lb/ODTP
DMS, 

lb/ODTP
MMC, 

lb/ODTP
Total ASB 1.05E-02 3.03E-02 1.69E-02 5.12E-04

Post-Project Foul Condensate Flow: 500 gpm
Post-Project Foul Condensate Flow: 0.72 MGD

Post-Project ASB Influent Flow: 25.48 MGD
Total ASB Flow: 26.20 MGD
Total ASB Flow: 1148 L/s

Pulp Production 2200 ODTP/day

MW
H2S 34
DMDS 94
DMS 62
MMC 48

Backup Stripper (Methanol Mode) Scenario - Projected Actual Emissions
H2S, TRS Compounds, and VOC

New-Indy Catawba - Catawba, SC



Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.57 4.63 4.66 mg/L

Temperature 93.34 89.74 86.02

Data Type 2. Model Zone Information pH 7.04 7.24 7.42 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units
Mixing

Flow 25.48 0.72 Number of Aerators 31 15 6

Total Sulfide 0.252 1.47 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name
Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet



H2SSIM Results Backup Stripper Methanol Mode Scenario

Basin Emissions Units

Total Emissions (H2S) 0.121 gms/s kgen 0.25

Total Emissions (H2S) 8417.2 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 4.2 tons/yr KDO 0.05

Total Emissions (H2S) 3.8 tonnes/yr KSO4 10

Emission Flux (H2S) 16.9 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.07 0.03 0.02 gms/s n 0.2

Zone Emissions (H2S) 5132.3 1762.9 1521.9 lbs/yr MLVSS 272.2

Emission Flux (H2S) 26.7 11.8 9.8 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 39.300 6.400 5.600 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed 63.0%

Current Parameters



  
      SUMMARY FOR EMISSIONS AT UNIT 11  ASB Zone 1  aerated biotreatment
      03‐14‐2024   09:38:13
      
      COMPOUND NAME                              conc in    fe air     fe bio      conc out    emissions
                                                 (ppmw)                            (ppmw)      (g/s)
      DIMETHYL DISULFIDE                         8.367e‐1   0.36428    0.61827     1.46e‐2     3.499e‐1
      DIMETHYL SULFIDE  (DMS)                    2.074e‐1   0.80097    0.17688     4.593e‐3    1.907e‐1
      HYDROGEN SULFIDE                           2.835e‐1   0.98155    0.          5.231e‐3    3.195e‐1
      METHANETHIOL(methyl mercaptan)             5.699e‐3   0.8877     0.09361     1.065e‐4    5.808e‐3
      __________________________________________________________________________
      Total rate for all compounds                                                             8.658e‐1
      
      SUMMARY FOR EMISSIONS AT UNIT 17  ASB Zone 3  aerated biotreatment
      03‐14‐2024   09:38:13
      
      COMPOUND NAME                              conc in    fe air     fe bio      conc out    emissions
                                                 (ppmw)                            (ppmw)      (g/s)
      DIMETHYL DISULFIDE                         5.231e‐4   0.18124    0.76948     2.578e‐5    1.088e‐4
      DIMETHYL SULFIDE  (DMS)                    2.136e‐4   0.58962    0.31941     1.943e‐5    1.446e‐4
      HYDROGEN SULFIDE                           2.231e‐4   0.88747    0.          2.511e‐5    2.273e‐4
      METHANETHIOL(methyl mercaptan)             4.197e‐6   0.72787    0.18714     3.567e‐7    3.507e‐6
      __________________________________________________________________________
      Total rate for all compounds                                                             4.842e‐4
      SUMMARY FOR EMISSIONS AT UNIT 18  ASB Zone 2  aerated biotreatment
      03‐14‐2024   09:38:13
      
      COMPOUND NAME                              conc in    fe air     fe bio      conc out    emissions
                                                 (ppmw)                            (ppmw)      (g/s)
      DIMETHYL DISULFIDE                         1.46e‐2    0.3375     0.62668     5.231e‐4    5.658e‐3
      DIMETHYL SULFIDE  (DMS)                    4.593e‐3   0.7705     0.183       2.136e‐4    4.063e‐3
      HYDROGEN SULFIDE                           5.231e‐3   0.95735    0.          2.231e‐4    5.749e‐3
      METHANETHIOL(methyl mercaptan)             1.065e‐4   0.86336    0.09723     4.197e‐6    1.056e‐4
      __________________________________________________________________________
      Total rate for all compounds                                                             1.558e‐2



Data Date: PAE - Backup Stripper (Methanol Mode)

Instructions:

Units Zone 1 Zone 2 Zone 3 Flow MeOH
MGD mg/L

From Andrew, Zone 
Number of 75 HP Aerators # 31 15 6 m2
Number of 100 HP Aerators # 0 0 0 Zone 1 49,540
Total Horsepower HP 2325 1125 450 Inlet Stream ** 25.48 59.5 Zone 2 66,398
Temperature C 35.4 33.5 31.3 Condensate Stream 0.7 3,809 Zone 3 72,351
Length ft 968 1,208 1,235 Outlet 26.2 5.1
Width ft 968 604 617 ** except condensate flow
Average Depth ft 4.5 3.2 3
Aerator Rotation rpm 1200 1200 1200
Agitation Area per 75 HP aerator ft2 1452 1452 1452
Agitation Area per 100 HP aerator ft2 2206 2206 2206
Impellor Diameter in 19.5 19.5 19.5 NA - individual flow/conc data not available

Flow Flow MeOH Methanol Detect
m3/sec MGD mg/L Units Inlet Zone 1 Zone 2 Zone 3 Limit

Influent Concentration 26.2 162.5 Conc. mg/L 162.5 44.6 25.8 8.1 0.5
Temp. F 95.7 92.3 88.3

Effluent Concentration 5.09824

Wind Speed mph 3.8

IV.  RESULTS 27% 16% 5%
fbio - Methanol Avg. 2021/2022 Zone Reductions
Fraction biodegraded 
Fraction air emissions
Fraction remaining in unit effluent

Average Zone Concentration

%
86.8
10.1
3.1

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED

Enter data in green shaded sections of this page of this spreadsheet only.

I.  BIOTREATMENT UNIT DESCRIPTION II. OVERALL PARAMS - individual flows

II.  OVERALL PARAMS - total flows III.  HAP DATA

F-1



Data Date: PAE - Backup Stripper (Methanol Mode)

Equil. Ratio (Hc)
Diff in Water Diff in Air Henry's Law or (Keq) MW ScG

cm2/s cm2/s atm-m3/mol m3 liq to m3 gas g/mol b c
Methanol 1.64E-05 0.150 5.19E-06 2.12E-04 32.0 1.006 1474 229.13
Acetaldehyde 1.41E-05 0.124 8.77E-05 3.58E-03 45.1 1.216 1600 291.8
MEK 9.80E-06 0.081 1.30E-04 5.31E-03 72.1 1.867 1305 229.27

TURBULENT
General KL Params

Units Value Name Zone 1 Zone 2 Zone 3
viscosity of air g/cm-s 0.000181 va w 126.3 126.3 126.3
viscosity of water g/cm-s 0.002 vw Re 2.07E+06 2.07E+06 2.07E+06
density of air g/cm3 0.0012 da PI 35063 35063 35063
density of water g/cm3 1 dw Power Number, p 7.92E-04 7.92E-04 7.92E-04
MW of air g/mol 29 Mwa Fr 8.06E+02 8.06E+02 8.06E+02
MW of water g/mol 18 MWw Total TurbArea (ft2) 45012 21780 8712
Diff of O2 in H2O cm2/s 2.40E-05 DO2w Total TurbArea (m2) 4181.6 2023.4 809.3
grav const. lb-ft/s2/lb 32.17 g Frac. Agitated 0.048 0.030 0.011
R atm-m3/mol K 8.21E-05 R_ (by surface aerators)
Aerator Motor Eff fraction 0.85 AerEff QUIESCENT
O2 Trans Correct 0.83 Beta Depth 1.37 0.98 0.92
Wind Speed m/s 1.69 U SurfArea (ft2) 937472 729750 762343
Diff of Ether m/s 8.50E-06 Dether SurfArea (m2) 87208.33 67885.00 70916.98
O2 Trans lb O2/HP-h 3 J F/D Ratio 243 301 328

ScL - Methanol NA NA NA
ScL - Acetaldehyde NA NA NA
ScL - MEK NA NA NA
U* (Friction Velocity) NA NA NA

DIFFUSED
Air flow, cfm 0 0 0
Air flow, m3/s 0.000 0.000 0.000

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Antoine Eqtn

These Parameters are used 
when F/D < 14 AND U > 3.25 

m/s

F-2



Data Date: PAE - Backup Stripper (Methanol Mode)

Temp Adj kG kL KL turb kG kL KL quisc KL overall
H m/s m/s m/s m/s F/D<14 14<F/D<51.2 F/D>51.2 m/s m/s m/s

Zone1
Methanol 8.77E-06 1.55E-01 2.27E-02 5.37E-05 3.82E-03 4.31E-06 NA 3.38E-06 1.16E-06 4.31E-06 1.01E-06 3.54E-06
Zone 2
Methanol 7.99E-06 1.55E-01 2.17E-02 4.92E-05 3.88E-03 4.31E-06 NA 4.06E-06 1.16E-06 4.31E-06 9.57E-07 2.40E-06
Zone 3
Methanol 7.16E-06 1.55E-01 2.06E-02 4.44E-05 3.87E-03 4.31E-06 NA 4.37E-06 1.16E-06 4.31E-06 8.82E-07 1.38E-06

U10 < 3.25
U10 > 3.25

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
Calculating Mass Transfer Coefficient KL for Various Zones

Surface Aeration
Turbulent Area Quiescient Area

kL, m/s

F-3



FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
    BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - Backup Stripper (Methanol Mode)

NAME OF THE FACILITY 
COMPOUND for site specific biorate determination Methanol
Number of zones in the biological treatment unit 1
VOLUME of full-scale system (cubic meters) 2 250372.98
Average DEPTH of the full-scale system (meters) 3 1.0878333
FLOW RATE of wastewater to the unit (m3/s) 4 1.116
FLOW RATE of condensate to the unit (m3/s) 5 0.032

5-A 1.148
ESTIMATE OF KL (m/s) 6 see table
Concentration in the wastewater treated in the unit (mg/L) 7 59.511413
Concentration in the condensates (mg/L) 8 3809

8-A 162.53984
Concentration in the effluent (mg/L) 9 5.0982378

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A) 10 1.148
TOTAL RESIDENCE TIME (s) line 2 divided by line 10. 11 218116 2.52 days
TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3 12 230157

Lines 13 through 15 Not Used
Estimate of KL

Zone Concentration for zone, Area of the in the zone AIR STRIPPING
Number Ci  (mg/L) zone, A (m2) (m/s) KL A Ci   (g/s)

1 44.62519102 87091.1501 3.54365E-06 13.7723 0.308621
2 25.78937099 67793.7816 2.39719E-06 4.1912 0.162515
3 8.06308953 70821.6825 1.37942E-06 0.788 0.097693
4
5
6

TOTALS - sum for each zone. 15 225706.614 16 18.75

Removal by air stripping (g/s).  Line 16. 17 18.75
Loading in effluent (g/s). Line 9 times line 10. 18 5.85

19 186.6
Removal by biodegradation (g/s) Line 19 minus (line 17 + line 18). 20 162.0
Fraction biodegraded:  Divide line 20 by line 19. 21 0.868
Fraction air emissions:  Divide line 17 by line 19. 22 0.101
Fraction remaining in unit effluent.  Divide line 18 by 19. 23 0.031

Total wastewater flowrate - (including condensates) (m3/s)

Concentration in wastewater (total - inc. cond) in (mg/L)

Total loading (g/s). {(line 5*line 8)+(line 4*line 7)} or {line 5-A*line 8-A}.

F-4
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Buckner, Katharine

From: Sheryl Watkins <swatkins@all4inc.com>
Sent: Tuesday, February 6, 2024 6:08 PM
To: Buckner, Katharine; Rachel Davis; Steven Moore; Caleb Fetner
Subject: RE: production rates

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi, Katherine!  Thanks for sending the updated testing conditions for the strippers – we will review and let you know 
if we have any questions or comments. 
 
There is no di erence between air dried tons of pulp and air dried tons of unbleached pulp (i.e., they mean the 
same thing/are interchangeable).  You are also correct that ADTFP = air dried tons of finished paper.  When the Mill 
produced bleached pulp, you may have also seen the unit of measure “air dried tons bleached pulp” (ADTBP) with 
some of the bleaching process equipment emissions factors and throughput. 
 
Regarding the No. 2 Recovery Furnace (RF2):  There are no modifications planned for RF2 with the new stripper 
project.  RF2 is only impacted by combustion of the SRL, which will be added to the black liquor (BL) that is fired in 
both RF2 and RF3 at no more than 2% of the total volume of BL (Note: the original application indicated adding SRL 
at no more than 1% BL by volume, so we will be sending you revised emissions calculations at the 2% value).  We 
have estimated that the total maximum emissions increase at RF2 and RF3 from combustion of the SRL @ 2% BL 
volume is 2.4 tpy SO2 and 13.4 tpy NOx.  RF2 is not currently subject to any regulations that limit SO2 or NOx 
emissions and the emissions increase is small.  Therefore, we do not believe that verification of the NOx and SO2 
emissions increases at RF2 with an SO2 and NOx CEMS is necessary nor would that approach be 
e ective/valuable.  
 

 

Sheryl Watkins, PE / Sr. Technical Manager / ATL Office 
swatkins@all4inc.com  / Direct: 678.293.9428  / Cell: 386.503.0266 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Tuesday, February 6, 2024 10:53 AM 
To: Rachel Davis <Rachel.Davis@new-indycb.com>; Sheryl Watkins <swatkins@all4inc.com>; Steven Moore 
<smoore@all4inc.com>; Caleb Fetner <cfetner@all4inc.com> 
Subject: production rates 
 
Hey everyone, 
     We will show emissions from both rates in the SOB.  An explanation of the current limit of 1825 and the expected 
emissions based on the 1825 ADTUP/day will be shown in addition to the rates at the projected actual production 
used in the application. 
 
A side question, is there any di erence between ADTP (air dried tons of pulp) and ADTUP (air dried tons of 
unbleached pulp)?  If so, please explain.  I know there is still another unit of ADTFP (air dried tons of finished paper 
(?)), right?  I understand that this is based on the tons of finished paper 
 
I have included as an attachment the latest version of the testing conditions for the strippers and the SOB write up 
for each. 
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Also, do you have some rationale you can provide for not requiring SO2 and NOx CEMs on #2 recovery 
furnace?  We didn’t mention this yesterday.  This is one of the EPA’s comments.  When we discussed previously it 
was mentioned such a small increase would be hard to see on the CEMS for either pollutant. 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  
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Buckner, Katharine

From: Rachel Davis <Rachel.Davis@new-indycb.com>
Sent: Friday, February 2, 2024 5:10 PM
To: Buckner, Katharine
Cc: Martinez, Sara; jimc@thekraftgroup.com; Stephanie Blackman (Schwarz); Golden, 

Rebecca; Lowell, Randy
Subject: Construction Permit Discussion

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Ms. Katharine, 
 
To follow-up on our conversation the other day regarding comments made on the draft stripper 
construction permit, I wanted to offer the following response. 
 
There has been the suggestion that New-Indy Catawba should re-run emission factors for 1825 tons 
per day (TPD) in addition to the 2700 TPD that was run under the original 2019 construction 
application (as amended in 2020) for the mill and what was run for the stripper construction permit. 
 
There seems to be some confusion over the appropriate TPD. Before New-Indy Catawba converted 
to using unbleached pulp to manufacture containerboard, the Mill used bleached pulp to make paper. 
The bleached pulp process was based on an 1825 TPD factor. However, this changed to 2700 TPD 
when the Mill converted to using unbleached pulp for containerboard. It's understandable that there 
may be some confusion over the correct limit given this history. 
 
The original 2019 construction application (as amended in 2020) for unbleached pulp included a typo 
that referenced the old limit for bleached pulp operations of 1825 TPD. But all the calculations for the 
substantive analysis was based on 2700 TPD. While the typo was not formally corrected, everyone 
understood it was 2700 TPD since that was the substantive analysis. And New-Indy Catawba has 
operated at an emissions factor for 2700 TPD since commencement. 
 
Because the 2700 TPD is greater than the 1825 TPD, it seems better for the agencies and the public 
to run the numbers at the higher limit and having two models – one of which (i.e., 1825 TPD) has no 
real meaning – would only lead to further confusion and provide no useful data. 
 
Thus, New-Indy stands by the analysis done and requests that the Department issue the stripper 
construction permit as soon as possible based on the 2700 TPD. The installation of the new stripper 
was mandated by the Department and further delay only negatively impacts the public. 
 
Have a wonderful weekend! 
 
Rachel 
 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
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any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
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Buckner, Katharine

From: Sheryl Watkins <swatkins@all4inc.com>
Sent: Wednesday, January 17, 2024 7:20 PM
To: Buckner, Katharine; Rachel Davis; Steven Moore; Caleb Fetner
Subject: RE: couple follow up questions

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi, Katharine.  I spoke with Rachel this evening regarding your follow-up item below on the existing steam stripper, 
and we believe that you are on the right track.  We would like to propose “periodic readiness testing” in lieu of 
periodic performance testing when the existing steam stripper becomes a back up to the new stripper.  We would 
also propose that the readiness testing procedure and schedule be submitted as part of the initial performance 
test report.   Justification for this approach is as follows: 
 

 Since the existing stripper will be a back up to the new stripper, it will not be operating most of the time and 
will not have a firm preventative maintenance schedule, but rather will have a firm “readiness testing” 
schedule that ensures the system is in good operating condition when it is needed to operate.  Think of an 
emergency fire pump engine, which only operates when there is a fire, but facilities are required to perform 
readiness testing periodically (I believe this is for insurance purposes) to ensure that when there is a fire 
and the pump is needed, that it will start-up and run properly to deliver water to fight the fire.   

 Determination of the required readiness test items, and the procedures and schedule for each item, will 
require input from Mill personnel as well as the stripper vendor.  We believe that some items may be 
required to be performed monthly, while others could be quarterly, for example.   

 We are not aware of any other facility that operates a back-up steam stripper, and there are operational, 
and potentially safety, considerations that would need to be discussed, evaluated, and possibly trialed.   

 
We wanted to get this out to you as soon as possible - Let us know if you would like to discuss in more detail 
tomorrow.  Again, thank you for your time and consideration of these requests. 
 
p.s. comments on the draft permit and sob for the dry ash system were provided in a separate email response. 
 

 

Sheryl Watkins, PE / Sr. Technical Manager / ATL Office 
swatkins@all4inc.com  / Direct: 678.293.9428  / Cell: 386.503.0266 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Tuesday, January 16, 2024 4:54 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com>; Sheryl Watkins <swatkins@all4inc.com>; Steven Moore 
<smoore@all4inc.com>; Caleb Fetner <cfetner@all4inc.com> 
Subject: couple follow up questions 
 
Hey everyone, 
       For the existing stripper, is there preventative, periodic maintenance that can be done on the existing stripper 
to ensure it would be in good operating condition when it has to run?  I don’t mean maintenance right before it 
needs to be used.  Is there anything that can be done month to month (or some other timing) to ensure it can 
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operate properly when it needs to be operated?  We would consider this in lieu of the periodic testing as long as 
the initial performance test and operating and monitoring parameters are established. 
 
For the Ash Handling project, we can be more generic on the project description.  The emission calculations in the 
consent decree application were based on amount conveyed from each boiler.  The emission factors used are 
related to conveying the material to silos.  Do these need to be revised to be consistent with how you plan to 
calculate the actual emissions? 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  
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Buckner, Katharine

From: Sheryl Watkins <swatkins@all4inc.com>
Sent: Wednesday, January 17, 2024 3:02 PM
To: Caleb Fetner; Buckner, Katharine
Cc: Steven Moore; Rachel Davis
Subject: RE: Anything you can send ahead of time

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine:  Here is the next item (additional information around total VOC question) for your review: 
 
VOC emissions from the pulping condensates are determined as the sum of the following pollutants: methanol, 
acetaldehyde, methyl ethyl ketone,  propionaldehyde, and TRS VOCs [i.e., methyl mercaptan (MMC), dimethyl 
disulfide (DMDS), and dimethyl sulfide (DMS)].  New-Indy Catawba proposes that DHEC approve that the removal 
e iciency of methanol demonstrated across the steam stripper is representative of the removal e iciency for 
acetaldehyde, methyl ethyl ketone, and propionaldehyde based on the following information: 

 Methanol and the TRS VOCs comprise more than 95% of the total VOC emissions in the pulping 
condensates treated in the Aerated Stabilization Basin (ASB).  This is based on historical liquid 
concentration data, site-specific ASB configuration, and 40 CFR 63 Appendix C/Form XIII (Methanol) and 
EPA’s WATER9 model (all other VOC). 

 Methanol is highly soluble in water and is less volatile/more di icult to remove from water than 
acetaldehyde, methyl ethyl ketone, and propionaldehyde.  This is evident from the henry’s law constants 
that represent the volatility of each compound in water at lower concentrations (Note: Henry’s Law states 
that the solubility of a gas in a liquid is directly proportional to the partial pressure of the gas above the 
liquid). The higher the Henry’s Law value, the more volatile the compound is. From 40 CFR 63 Appendix C, 
the Henry’s law constants in atm/mole fraction at 25 C are as follows, showing that methanol is the least 
volatile of these compounds: 

o Acetaldehyde: 4.87 
o Methanol: 0.289 
o Methyl ethyl ketone: 7.22 
o Propionaldehyde: 3.32 

 Therefore, we can assume that the removal e iciency of acetaldehyde, methyl ethyl ketone, and 
propionaldehyde across the steam stripper will be at or above the removal e iciency of methanol. 

Let us know if you have any questions or need additional information. 
 

 

Sheryl Watkins, PE / Sr. Technical Manager / ATL Office 
swatkins@all4inc.com  / Direct: 678.293.9428  / Cell: 386.503.0266 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Sheryl Watkins  
Sent: Wednesday, January 17, 2024 12:01 PM 
To: Caleb Fetner <cfetner@all4inc.com>; Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: Steven Moore <smoore@all4inc.com>; Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: RE: Anything you can send ahead of time 
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Katharine: Attached are the proposed markups for condition B.20 per our discussion yesterday.  Let us know if you 
have any questions.   
 
Still working on the additional information around total VOC, periodic maintenance around the existing stripper, 
and comments on the ash handling system draft permit and sob. 
 

 

Sheryl Watkins, PE / Sr. Technical Manager / ATL Office 
swatkins@all4inc.com  / Direct: 678.293.9428  / Cell: 386.503.0266 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
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From: Caleb Fetner <cfetner@all4inc.com>  
Sent: Wednesday, January 17, 2024 10:56 AM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: Sheryl Watkins <swatkins@all4inc.com>; Steven Moore <smoore@all4inc.com>; Rachel Davis <Rachel.Davis@new-
indycb.com> 
Subject: RE: Anything you can send ahead of time 
 
Hi Katharine – here is the explana on. Let me know if you have any ques ons or need more informa on.   
 
The New Stripper emissions calcula ons were updated in the version dated 1-11-24 as follows: (1) the hardpipe (no 
stripper online) opera ng scenario was increased to the maximum allowable steam stripper down me of 460 hours to 
reflect worst-case annual emissions; (2) the recovery furnace NOX increase expected from mixing SRL and black liquor 
was increased from 1% to 2% to reflect up to 2% SRL by volume.  
 
Neither of these changes impact the short-term hourly emissions rates of hydrogen sulfide (H2S), methyl mercaptan 
(MMC), or total reduced sulfur (TRS). Therefore, a revision to the ambient air dispersion modeling analysis (last provided 
to DHEC via email on 10/2/2023) is not necessary. 
 

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Tuesday, January 16, 2024 5:18 PM 
To: Caleb Fetner <cfetner@all4inc.com> 
Cc: Sheryl Watkins <swatkins@all4inc.com>; Steven Moore <smoore@all4inc.com>; Rachel Davis <Rachel.Davis@new-
indycb.com> 
Subject: RE: Anything you can send ahead of time 
 
Hello Caleb, 
     Forgot to include this.  Will you explain why the modeling will not need to be updated based on the latest 
emissions changes? 
 
Thank you, 
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Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

From: Caleb Fetner <cfetner@all4inc.com>  
Sent: Thursday, January 11, 2024 3:30 PM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: Sheryl Watkins <swatkins@all4inc.com>; Steven Moore <smoore@all4inc.com>; Rachel Davis <Rachel.Davis@new-
indycb.com> 
Subject: RE: Anything you can send ahead of time 
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine – here are the updated emissions calcula ons with updates as follows: 

1. Increased hardpipe (No Stripper) opera ng scenario to maximum allowable steam stripper down me of 460 
hours.  

2. Increased from 1% to 2% SRL by volume mixed with BLS firing, resul ng in small change in NOx emissions.  
3. Added Project Emissions for Statement of Basis on each pollutant tab.  

 
I’m unfortunately going to be out of office on Tuesday during our scheduled me to do final review of permits, but if 
you’re able to review these tomorrow – I’m general available all day to discuss any ques ons or comments you have on 
these calcula ons.  
 
Appreciate it!  We are hard at work trying to get you the permit comments ASAP.  
 

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Thursday, January 11, 2024 11:52 AM 
To: Sheryl Watkins <swatkins@all4inc.com>; Steven Moore <smoore@all4inc.com>; Caleb Fetner 
<cfetner@all4inc.com>; Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: Anything you can send ahead of time 
 
Hey Y’all, 
     Thanks for the time today.  Just wanted to add if there is anything you can send to me before tomorrow that will 
be great – comments on one permit, etc. 
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Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  
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Buckner, Katharine

From: Buckner, Katharine
Sent: Friday, January 12, 2024 8:59 AM
To: Rachel Davis; Sheryl Watkins; Steve Moore (smoore@all4inc.com); Caleb Fetner
Subject: permit items

Hey y’all, 
     Thinking about the various projects we have going on.  Here are some thoughts/items to be addressed: 
 

- With the changes to the methanol to be combusted (1% to 2%) and the PSD review using the limit on the 
downtime hours of 460 hour , I believe the application will have to be updated accordingly. 

- Based on the changes that get made to condition B.20, will B.21 need to be updated any? 
- Also, I am revamping condition B.20.  Going back to the drawing board, the purpose of the testing is to 

show that the performance guarantees are being met since these values were used in the PSD analysis.  I 
could not find in the application where removal e iciencies were given for the new stripper.  98% for TRS 
was mentioned for the existing stripper.  The video on how the new steam stripper will operate says 98% 
TRS and 95% methanol.  If I missed where e iciencies were mentioned in the application please let me 
know where.  So I don’t think e iciencies are what need to be proven.  The vendor guarantees need to be 
proven.  How should the performance test be performed – grab sample? Or a composite sample over what 
period of time to catch fluctuations in the streams?  It needs to be a meaningful test.  Is there language in 
MACT S that can be used.  Since compliance with MACT S is already required to be demonstrated, I 
thought we could use, where we can, MACT s as a basis so as not to require/include new or entirely 
di erent in the condition.  Not sure I will have the condition completed today.  I will send it to you for review 
when it is done. 

 
I haven’t seen anything else this morning. 
 
Caleb, I will try to look at the calculations today.  Thank you for sending those. 
 
Thank you, 
 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 



NEW-INDY CATAWBA MILL STRIPPER PROJECT

Stripper Operating Scenario
Operating Time Operating Time
% hrs % hrs

New Stripper Online 90% 7,884.0 RF3 Available for LVHC 75% 6,570.0
Backup Stripper Online 4.75% 416.0 LVHC to CB1/CB2 25% 2,190.0
No Stripper Online 5.25% 460.0

LVHC Control 
Operating Scenario



Summary of PSD Applicability
(tons/year)

PM CO H2SO4 TRS

Baseline Actual Emissions 1.11 1.02 0.959 124 737 25.2 1.23 12.8
Projected Actual Emissions 13.3 10.3 8.37 148 646 62.8 2.43 16.8

Net Emissions Changes (PAE - BAE) 12.2 9.32 7.41 23.8 -91.2 37.6 1.20 3.95
PSD Significant Emissions Rates 25 15 10 40 40 100 7 10

PSD Significant? No No No No No No No No

A - HF is not emitted from new, modified, or affected emissions units. 

Pollutant(A) PM10 PM2.5 NOX SO2



VOC Pb

233 1.10E-04 3.61 12,275

260 2.06E-03 5.59 48,200

26.8 1.95E-03 1.98 35,925

40 0.6 10 75,000

No No No No

H2S CO2



SO2 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100% 8,004.0

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
SO2 BASELINE ACTUAL EMISSIONS (BAE)

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Offline 5% 394.2

4.75% 416.0 NA 100% 416.0

No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100% 460.0

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

Stripper Scenario 
Operating Time

Operating Configuration 
Time

Backup Stripper SOGA

Backup Stripper SteamA Natural GasB,E

Backup Stripper SteamA No. 6 OilB,E

Backup Stripper Online H

Natural GasI

Natural GasD,F

No. 6 OilD,F

Backup Stripper Steam - Natural Gas J Natural GasD,F



4.75% 416.0 18.4% 76.5

SO2 PROJECTED ACTUAL EMISSIONS (PAE)

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE)

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - The Backup Stripper operating in Methanol Mode would potentially strip less sulfur, but SOG emissions are conservatively based upon all of the sulfur being captured in the SOG. 

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

J - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

H - Project Columbia SO2 emissions factor from NCG Combustion applied to October 2021 stack test SO2 emissions distribution between LVHC, HVLC, and SOG.

Backup Stripper Steam - No. 6 Oil J No. 6 OilD,F



SO2
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 1.06

 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 1.97

NA 100.0% 7,835.7 26.0 mmBtu/hr 6.00E-04

NA 100.0% 168.3 24.8 mmBtu/hr 2.20E+00

PROJECTED ACTUAL EMISSIONS
100.0% 7,489.8 2,700 ADTP/day 0.56

75.0% 5,617.4 2,700 ADTP/day 0.84

25.0% 1,872.5 2,700 ADTP/day 0.84

SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 1.40

SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 1.40

Hydrogen Peroxide Addition 100.0% 460.0 NA NA NA

LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 5.87

LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87

NA 100.0% 985.5 1.0 mmBtu/hr 6.00E-04

NA 100.0% 6,433.3 96.8 mmBtu/hr 6.00E-04

NA 100.0% 1,450.7 92.2 mmBtu/hr 2.20E+00

NA 100.0% 339.5 26.0 mmBtu/hr 6.00E-04

Controls 
Operating Time

SRL Methanol to RF2/3G

SRL LVHC to RF3G

SRL LVHC to CB1/CB2G



NA 100.0% 76.5 24.8 mmBtu/hr 2.20E+00

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

H - The Backup Stripper operating in Methanol Mode would potentially strip less sulfur, but SOG emissions are conservatively based upon all of the sulfur being captured in the SOG. 

H - Project Columbia SO2 emissions factor from NCG Combustion applied to October 2021 stack test SO2 emissions distribution between LVHC, HVLC, and SOG.



SO2 Sulfur
Emissions Factor SO2 Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

NA 60.4 241.8

NA 112.0 490.6

AP-42 Table 1.4-2. NA 0.02 0.1

AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 4.6
737.0

PROJECTED ACTUAL EMISSIONS
Vendor / Preliminary Design Information 99% 0.6 2.4

Vendor / Preliminary Design Information 99% 0.9 2.7

Vendor / Preliminary Design Information 50% 47.2 44.2

Vendor / Preliminary Design Information 0% 157.4 31.0

Vendor / Preliminary Design Information 0% 157.4 32.7

NA NA NA NA

99% 6.6 21.7

50% 330.3 361.7

AP-42 Table 1.4-2. NA 0.00 0.0

AP-42 Table 1.4-2. NA 0.06 0.2

AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 202.9 147.2

AP-42 Table 1.4-2. NA 0.02 0.003

CaptureC

October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

Project Columbia Projected Emissions FactorH, Combination Boilers No. 1 and No. 2 
maximum. Pre-control emissions based on LVHC scrubber efficiency (50%) and estimated 

bark ash sulfur capture (20%) from 2012 stack test.

Project Columbia Projected Emissions FactorH, Combination Boilers No. 1 and No. 2 
maximum. Pre-control emissions based on LVHC scrubber efficiency (50%) and estimated 

bark ash sulfur capture (20%) from 2012 stack test.



AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 2.1

645.80

NET EMISSIONS CHANGE (PAE - BAE)

-91.21



H2SO4 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

H2SO4 BASELINE ACTUAL EMISSIONS (BAE)
PROJECTED ACTUAL EMISSIONS

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0

H2SO4 PROJECTED ACTUAL EMISSIONS (PAE)

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE)

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time



H2SO4 Sulfur
Production Rate Emissions Factor Capture

Controls % hrs Value UOM lb/ADTP Reference %
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 4.93E-03 NA

PROJECTED ACTUAL EMISSIONS

LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 4.93E-03 NA

LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 4.93E-03 NA

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

Controls 
Operating Time

NCASI Technical Bulletin 858, 
Table 10

NCASI Technical Bulletin 858, 
Table 10

NCASI Technical Bulletin 858, 
Table 10



H2SO4 Emissions
lb/hr tpy

BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

0.3 1.2

1.2
PROJECTED ACTUAL EMISSIONS

0.55 1.82

0.55 0.61

2.43

NET EMISSIONS CHANGE (PAE - BAE)

1.20



NOX EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
NOX BASELINE ACTUAL EMISSIONS

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

NOX PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >2% with maximum addition of SRL of 2% by volume (representative of ~1% by volume pure methanol.)

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper SteamA Natural GasB,E

Backup Stripper SteamA No. 6 OilB,E

Backup Stripper Online H

Natural GasI

Natural GasD,F

No. 6 OilD,F

Backup Stripper Steam - Natural Gas J Natural GasD

Backup Stripper Steam - No. 6 Oil J No. 6 OilD



D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

J - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

H - No change in NOX emissions factor between Backup Stripper TRS mode and Methanol mode.



NOX
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

SOG to CB1/CB2 100% 8,004.0 1,365 ADTP/day 0.415

NA 100% 7,835.7 26.0 mmBtu/hr 2.80E-01

NA 100% 168.3 24.8 mmBtu/hr 3.13E-01

PROJECTED ACTUAL EMISSIONS
100% 7,489.8 2,852 TBLS/day 1.500

75% 5,617.4 316.9 TBLS/day 1.500

25% 1,872.5 270.0 ADTP/day 0.415

SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 0.415

SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 0.415

Hydrogen Peroxide Addition 100% 460.0 NA NA NA

NA 100% 985.5 1.0 mmBtu/hr 2.80E-01

NA 100% 6,433.3 96.8 mmBtu/hr 2.80E-01

NA 100% 1,450.7 92.2 mmBtu/hr 3.13E-01

NA 100% 339.5 26.0 mmBtu/hr 2.80E-01

NA 100% 76.5 24.8 mmBtu/hr 3.13E-01

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >2% with maximum addition of SRL of 2% by volume (representative of ~1% by volume pure methanol.)

Controls 
Operating Time

SRL Methanol to RF2/3G

SRL LVHC to RF3G

SRL LVHC to CB1/CB2G





NOX Ammonia
Emissions Factor NOX Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 23.6 94.5

AP-42 Table 1.4-2. NA 7.3 28.6

AP-42 Table 1.3-1. NA 7.8 0.7
123.72

PROJECTED ACTUAL EMISSIONS
NCASI Technical Bulletin 884, Table 4.12. 2.0% 3.6 13.4

NCASI Technical Bulletin 884, Table 4.12. 2.0% 0.4 1.1

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.7 4.4

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.2

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.7

NA NA NA NA

AP-42 Table 1.4-2. NA 0.3 0.1

AP-42 Table 1.4-2. NA 27.1 87.2

AP-42 Table 1.3-1. NA 28.9 20.9

AP-42 Table 1.4-2. NA 7.3 1.2

AP-42 Table 1.3-1. NA 7.8 0.3

147.54

NET EMISSIONS CHANGE (PAE - BAE)

23.82

IncreaseC





CO EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
CO BASELINE ACTUAL EMISSIONS

PROJECTED ACTUAL EMISSIONS

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

CO PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - No change in CO emissions factor between Backup Stripper TRS mode and Methanol mode. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Backup Stripper Online C

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas G Natural GasD

Backup Stripper Steam - No. 6 Oil G No. 6 OilD



D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



CO
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 0.0728

NA 100.0% 7,835.7 26.0 mmBtu/hr 8.40E-02
NA 100.0% 168.3 24.8 mmBtu/hr 3.33E-02

PROJECTED ACTUAL EMISSIONS

SRL Methanol to RF2/3 100.0% 7,489.8 NA NA NA

SRL LVHC to RF3 75% 5,617.4 2,700 ADTP/day 0.0728

SRL LVHC to CB1/CB2 25% 1,872.5 2,700 ADTP/day 0.0728

SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.0728

SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.0728

Hydrogen Peroxide Addition 100.0% 460.0 NA NA NA

NA 100.0% 985.5 1.0 mmBtu/hr 8.40E-02
NA 100.0% 6,433.3 96.8 mmBtu/hr 8.40E-02
NA 100.0% 1,450.7 92.2 mmBtu/hr 3.33E-02

NA 100.0% 339.5 26.0 mmBtu/hr 8.40E-02

NA 100.0% 76.5 24.8 mmBtu/hr 3.33E-02

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

Controls 
Operating Time





CO CO
Emissions Factor Control CO Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.1 16.6

AP-42 Table 1.4-2. NA 2.2 8.6

AP-42 Table 1.3-1. NA 0.8 0.1
25.22

PROJECTED ACTUAL EMISSIONS

NA NA NA NA

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 23.0

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 7.7

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.6

July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.7

NA NA NA NA

AP-42 Table 1.4-2. NA 0.1 0.0

AP-42 Table 1.4-2. NA 8.1 26.2

AP-42 Table 1.3-1. NA 3.1 2.2

AP-42 Table 1.4-2. NA 2.2 0.4

AP-42 Table 1.3-1. NA 0.8 0.0

62.81

NET EMISSIONS CHANGE (PAE - BAE)

37.60





VOC EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
VOC BASELINE ACTUAL EMISSIONS

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

4.75% 416.0 NA 100.0% 416.0

ASB - New Stripper Online 90% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0

4.75% 416.0 TRS Stripped From Foul Condensate 100.0% 416.0

4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0

ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Backup Stripper Online (TRS Mode) H

Backup Stripper Online (Methanol Mode) H

ASB - Backup Stripper Online (TRS Mode) J

ASB - Backup Stripper Online (Methanol Mode) J

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas K Natural GasD



4.75% 416.0 18.4% 76.5

VOC PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - VOC destruction >98% in vapor phase, 99.9% in liquid phase.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - The Backup Stripper operating in Methanol Mode result in higher SOG emissions, since more VOC are stripped. 

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 

K - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

Backup Stripper Steam - No. 6 Oil K No. 6 OilD



VOC
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

 LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.35

NA 100.0% 8,760.0 1,365 ADTP/day 8.51E-01
 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 3.10E-03

NA 100.0% 7,835.7 26.0 mmBtu/hr 5.50E-03

NA 100.0% 168.3 24.8 mmBtu/hr 1.87E-03

PROJECTED ACTUAL EMISSIONS
100% 7,489.8 2,700 ADTP/day 14.40

75% 5,617.4 2,700 ADTP/day 1.60

25% 1,872.5 2,700 ADTP/day 1.60

SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 16.00

SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 7.20

SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 16.00

NA 100% 7,884.0 2,700 ADTP/day 0.29

NA 100% 416.0 2,700 ADTP/day 1.43

Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 1.54

NA 100% 460.0 2,700 ADTP/day 2.20

LVHC to RF3 75% 6,570.0 2,700 ADTP/day 3.10E-03

LVHC to CB1/CB2 25% 2,190.0 2,700 ADTP/day 3.10E-03

NA 100% 985.5 1.0 mmBtu/hr 5.50E-03

NA 100% 6,433.3 96.8 mmBtu/hr 5.50E-03

NA 100% 1,450.7 92.2 mmBtu/hr 1.87E-03

NA 100% 339.5 26.0 mmBtu/hr 5.50E-03

Controls 
Operating Time

SRL Methanol to RF2/3G

SRL LVHC to RF3G

SRL LVHC to CB1/CB2G



NA 100% 76.5 24.8 mmBtu/hr 1.87E-03

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 



VOC
Emissions Factor VOC Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

98.0% 4.95 19.81

WATER9 Inputs and Outputs Provided. NA 48.39 211.96
July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.18 0.77

AP-42 Table 1.4-2. NA 0.1 0.6

AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0
233.11

PROJECTED ACTUAL EMISSIONS
Vendor / Preliminary Design Information 99.9% 1.62 6.07

Vendor / Preliminary Design Information 98% 3.60 10.11

Vendor / Preliminary Design Information 98% 3.60 3.37

Vendor / Preliminary Design Information 98% 36.00 7.10

Vendor / Preliminary Design Information 98%

Assume methanol mode captures all VOC in SOG 98% 36.00 7.49

WATER9 Inputs and Outputs Provided. NA 32.85 129.50

WATER9 Inputs and Outputs Provided. NA

WATER9 Inputs and Outputs Provided. NA 173.20 36.03

WATER9 Inputs and Outputs Provided. NA 247.14 56.84

July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 1.15

July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 0.38

AP-42 Table 1.4-2. NA 5.50E-03 2.71E-03

AP-42 Table 1.4-2. NA 0.5 1.7

AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.2 0.1

AP-42 Table 1.4-2. NA 0.1 0.0

RemovalC

Average daily methanol stripped based on daily Subpart S compliance through 
2/28/2023.



AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0

259.89

NET EMISSIONS CHANGE (PAE - BAE)

26.79



TRS EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 NA 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

TRS BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0

4.75% 416.0 TRS Stripped From Foul Condensate 100.0% 416.0

4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0

ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

TRS PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper Online I

ASB - Backup Stripper Online (TRS Mode) J

ASB - Backup Stripper Online (Methanol Mode) J



PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

I - Backup Stripper SOG emissions are conservatively based upon all of the sulfur being captured in the SOG for both TRS mode and Methanol mode. 

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 



TRS
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

 LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 2.88E-03

NA 100.0% 8,760.0 1,365 ADTP/day 4.08E-02

 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 8.01E-03

PROJECTED ACTUAL EMISSIONS
100.0% 7,489.8 2,700 ADTP/day 0.33

75.0% 5,617.4 2,700 ADTP/day 0.49

25.0% 1,872.5 2,700 ADTP/day 0.49

SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.81

SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.81

NA 100.0% 7,884.0 2,700 ADTP/day 2.42E-02

NA 100.0% 416.0 2,700 ADTP/day 2.72E-02

Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 5.28E-02

Hydrogen Peroxide Addition 100.0% 460.0 2,700 ADTP/day 7.28E-02

LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.75E+00

LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 8.76E-03

NET EMISSIONS CHANGE (PAE - BAE)

Controls 
Operating Time

SRL Methanol to RF2/3G,H

SRL LVHC to RF3G,H

SRL LVHC to CB1/CB2G



B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 



TRS Sulfur
Emissions Factor TRS Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

NA 0.16 0.65

H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.32 10.16

NA 0.46 2.00

12.81
PROJECTED ACTUAL EMISSIONS

Vendor / Preliminary Design Information 99.9% 0.04 0.14

Vendor / Preliminary Design Information 99.9% 0.05 0.15

Vendor / Preliminary Design Information 99% 0.55 0.51

Vendor / Preliminary Design Information 99% 0.91 0.18

Vendor / Preliminary Design Information 99% 0.91 0.19

H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.72 10.74

H2SSIM/WATER9 Inputs and Outputs Provided. NA

H2SSIM/WATER9 Inputs and Outputs Provided. NA 5.94 1.24

H2SSIM/WATER9 Inputs and Outputs Provided. NA 8.19 1.88

99.9% 0.20 0.65

NA 0.99 1.08

16.76

NET EMISSIONS CHANGE (PAE - BAE)

CaptureC

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC 
Approved Test. 

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC 
Approved Test. 

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-
control emissions based on LVHC scrubber efficiency (50%) and estimated 

99% combustion efficiency in combination boilers.

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC 
Approved Test. 



3.95



H2S EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 NA 100.0% 8,004.0

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

H2S BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2

4.75% 416.0 NA 100.0% 416.0

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0

4.75% 416.0 H2S Stripped From Foul Condensate 100.0% 416.0

4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0

ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0

H2S PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SOGA

Backup Stripper Online I

ASB - Backup Stripper Online (TRS Mode) J

ASB - Backup Stripper Online (Methanol Mode) J



A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

I - Backup Stripper SOG emissions are conservatively based upon all of the sulfur being captured in the SOG for both TRS mode and Methanol mode. 

J - When the Backup Stripper is operating, H2S ASB emissions are higher if the stripper is operating in TRS mode. Both emissions factors are shown in the table, but ASB emissions are based on TRS mode operation. 



H2S
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

 LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.13E-04

Hydrogen Peroxide Addition 100.0% 8,760.0 1,365 ADTP/day 1.36E-02

 LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 5.03E-04

PROJECTED ACTUAL EMISSIONS
100.0% 7,489.8 2,700 ADTP/day 0.24

75.0% 5,617.4 2,700 ADTP/day 0.37

25.0% 1,872.5 2,700 ADTP/day 0.37

SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.61

SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.61

NA 100.0% 7,884.0 2,700 ADTP/day 9.27E-03

NA 100.0% 416.0 2,700 ADTP/day 9.81E-03

Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 9.45E-03

Hydrogen Peroxide Addition 100.0% 460.0 2,700 ADTP/day 9.54E-03

LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.17E-01

LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87E-04

NET EMISSIONS CHANGE (PAE - BAE)

Controls 
Operating Time

SRL Methanol to RF2/3G,H

SRL LVHC to RF3G,H

SRL LVHC to CB1/CB2G



B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

J - When the Backup Stripper is operating, H2S ASB emissions are higher if the stripper is operating in TRS mode. Both emissions factors are shown in the table, but ASB emissions are based on TRS mode operation. 



H2S Sulfur
Emissions Factor H2S Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.02 0.09

H2SSIM/WATER9 Inputs and Outputs Provided. NA 0.77 3.39

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.03 0.13

3.61
PROJECTED ACTUAL EMISSIONS

Vendor / Preliminary Design Information 99.9% 0.03 0.10

Vendor / Preliminary Design Information 99.9% 0.04 0.12

Vendor / Preliminary Design Information 99% 0.41 0.39

Vendor / Preliminary Design Information 99% 0.69 0.14

Vendor / Preliminary Design Information 99% 0.69 0.14

H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.04 4.11

H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.10 0.23

H2SSIM/WATER9 Inputs and Outputs Provided. NA

H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.07 0.25

99.9% 0.01 0.04

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.07 0.07

5.59

NET EMISSIONS CHANGE (PAE - BAE)

1.98

CaptureC

June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 
based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 

combination boilers.





PM EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3

PM BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

PM PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - reserved.

H - reserved.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



PM
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM Reference
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable.

100.0% 168.3 24.8 mmBtu/hr 1.61E-01

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable.

100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable.

100.0% 1,450.7 92.2 mmBtu/hr 1.61E-01

100.0% 339.5 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable.

100.0% 76.5 24.8 mmBtu/hr 1.61E-01

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

Controls 
Operating Time

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).





PM
Control PM Emissions

% lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

NA 0.2 0.8

NA 4.0 0.3

1.1
PROJECTED ACTUAL EMISSIONS

NA 7.60E-03 3.74E-03

NA 0.7 2.4

NA 14.8 10.8

NA 0.2 0.0

NA 4.0 0.2

13.33

NET EMISSIONS CHANGE (PAE - BAE)

12.22





PM10 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3

PM10 BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

PM10 PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



PM10
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03

100.0% 168.3 24.8 mmBtu/hr 1.17E-01

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 7.60E-03

100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03

100.0% 1,450.7 92.2 mmBtu/hr 1.17E-01

100.0% 339.5 26.0 mmBtu/hr 7.60E-03

100.0% 76.5 24.8 mmBtu/hr 1.17E-01

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

Controls 
Operating Time





PM10 PM10
Emissions Factor Control PM10 Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

NA 2.9 0.2

1.02
PROJECTED ACTUAL EMISSIONS

AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

NA 10.8 7.8

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

NA 2.9 0.1

10.34

NET EMISSIONS CHANGE (PAE - BAE)

9.32

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).





PM2.5 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3

PM2.5 BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

PM2.5 PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



PM2.5
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03

100.0% 168.3 24.8 mmBtu/hr 8.80E-02

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 7.60E-03

100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03

100.0% 1,450.7 92.2 mmBtu/hr 8.80E-02

100.0% 339.5 26.0 mmBtu/hr 7.60E-03

100.0% 76.5 24.8 mmBtu/hr 8.80E-02

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

Controls 
Operating Time





PM2.5 PM2.5
Emissions Factor Control PM2.5 Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

NA 2.2 0.2

0.96
PROJECTED ACTUAL EMISSIONS

AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

NA 8.1 5.9

AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

NA 2.2 0.1

8.37

NET EMISSIONS CHANGE (PAE - BAE)

7.41

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).





LEAD EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3

LEAD BASELINE ACTUAL EMISSIONS
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

LEAD PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.



Lead
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM Reference
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. 

100.0% 168.3 24.8 mmBtu/hr 2.80E-05

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. 

100.0% 6,433.3 96.8 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. 

100.0% 1,450.7 92.2 mmBtu/hr 2.80E-05

100.0% 339.5 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. 

100.0% 76.5 24.8 mmBtu/hr 2.80E-05

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

Controls 
Operating Time

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)





Lead
Control Lead Emissions

% lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

NA 1.30E-05 5.10E-05

NA 6.95E-04 5.85E-05

1.10E-04
PROJECTED ACTUAL EMISSIONS

NA 5.00E-07 2.46E-07

NA 4.84E-05 1.56E-04

NA 2.58E-03 1.87E-03

NA 1.30E-05 2.21E-06

NA 6.95E-04 2.66E-05

2.06E-03

NET EMISSIONS CHANGE (PAE - BAE)

1.95E-03





CO2 EMISSIONS REFERENCES

Stripper Operating Scenario % hrs Operating Configuration % hrs
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

91.4% 8,004.0 97.9% 7,835.7

91.4% 8,004.0 2.1% 168.3
CO2 BASELINE ACTUAL EMISSIONS

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 15.0% 985.5

New Stripper Steam - Natural Gas 90.0% 7,884.0 81.6% 6,433.3

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 18.4% 1,450.7

4.75% 416.0 81.6% 339.5

4.75% 416.0 18.4% 76.5

CO2 PROJECTED ACTUAL EMISSIONS

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Backup Stripper SteamA Natural GasB

Backup Stripper SteamA No. 6 OilB

Natural GasI

Natural GasD

No. 6 OilD

Backup Stripper Steam - Natural Gas C Natural GasD

Backup Stripper Steam - No. 6 Oil C No. 6 OilD



CO2
Production Rate Emissions Factor

Controls % hrs Value UOM lb/UOM
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

100.0% 7,835.7 26.0 mmBtu/hr 1.17E+02

100.0% 168.3 24.8 mmBtu/hr 1.66E+02

PROJECTED ACTUAL EMISSIONS
100.0% 985.5 1.0 mmBtu/hr 1.17E+02

100.0% 6,433.3 96.8 mmBtu/hr 1.17E+02

100.0% 1,450.7 92.2 mmBtu/hr 1.66E+02

100.0% 339.5 26.0 mmBtu/hr 1.17E+02

100.0% 76.5 24.8 mmBtu/hr 1.66E+02

NET EMISSIONS CHANGE (PAE - BAE)

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

Controls 
Operating Time



CO2 CO2
Emissions Factor Control CO2 Emissions

Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

40 CFR Part 98, Table C-1 NA 3,044.8 11,929

40 CFR Part 98, Table C-1 NA 4,109.9 346
12,275

PROJECTED ACTUAL EMISSIONS
40 CFR Part 98, Table C-1 NA 116.9 58

40 CFR Part 98, Table C-1 NA 11,313.5 36,392

40 CFR Part 98, Table C-1 NA 15,270.9 11,076

40 CFR Part 98, Table C-1 NA 3,044.8 517

40 CFR Part 98, Table C-1 NA 4,109.9 157

48,200

NET EMISSIONS CHANGE (PAE - BAE)

35,925



SUMMARY OF ASB EMISSIONS FACTORS

Scenario

ASB Emissions Factors (lb/ODTP)

DMDS DMS MMC Methanol

Baseline Actual Emissions 0.0151 0.0114 0.0185 3.28E-04 3.37E-02 0.89
New Stripper Scenario 0.0103 0.0028 0.0136 1.88E-04 1.99E-02 0.30
Backup Stripper Scenario - TRS Mode 0.0109 0.0033 0.0147 1.30E-03 2.23E-02 1.53
Backup Stripper Scenario - Methanol Mode 0.0105 0.0308 0.0169 5.12E-04 4.24E-02 1.62
No Stripper Scenario 0.0106 0.0504 0.0192 7.42E-04 5.81E-02 2.31

A -  Includes VOC TRS compounds, methanol, acetaldehyde, methyl ethyl ketone, and propionaldehyde. 
B - TRS as compounds

H2S TRS as H2S



ASB Emissions Factors (lb/ODTP)

0.95 0.0453
0.32 0.0269
1.59 0.0302
1.71 0.0587
2.44 0.0809

VOCA TRSB



BAE Other VOC Emissions Factors PAE Other VOC Emissions Factors

MEK, ppm Prop., ppm
New Stripper No Stripper

7/9/2021 24.3 7.7 1.1 Methanol 0.89 0.30 1.53 2.31 1.62
7/10/2021 25.3 5.7 4.0 Acetadehyde 0.018 0.006 0.031 0.046 0.033
7/11/2021 25.0 6.5 7.0 MEK 0.005 0.002 0.008 0.012 0.008

10/26/2021 25.0 12.3 0.8 Propionaldehyde 0.001 0.000 0.002 0.002 0.002
10/27/2021 27.5 13.3 1.0
10/28/2021 10.6 6.6 1.2 DMDS 0.0114 0.0028 0.0033 0.0504 0.0308
10/29/2021 15.0 8.6 0.9 DMS 0.0185 0.0136 0.0147 0.0192 0.0169

2/14/2022 16.7 7.5 0.7 MMC 3.28E-04 1.88E-04 1.30E-03 7.42E-04 5.12E-04
2/15/2022 17.0 9.5 0.6
2/16/2022 15.7 8.6 1.0 VOC: 0.95 0.32 1.59 2.44 1.71

5/4/2022 20.7 7.1 1.0
5/5/2022 16.3 7.3 1.0
5/6/2022 15.0 6.8 1.0
8/9/2022 15.3 5.9 0.7

8/10/2022 25.0 7.2 1.1
8/11/2022 20.3 6.0 1.0
9/27/2022 14.3 5.3 0.7
9/28/2022 15.0 5.2 0.7
9/29/2022 18.0 5.6 0.9

10/18/2022 25.0 5.6 1.0
10/19/2022 23.7 5.5 1.1
10/20/2022 23.0 6.6 0.9

AVG ppm: 19.72 7.28 1.34
Lbs into ASB 55.48 20.49 3.78

0.55 0.38 0.43
Lbs emitted 30.73 7.73 1.61

1716

lb/ODTP 0.018 0.005 0.001

BAE 
lb/ODTP

PAE
lb/ODTP

Date of Subpart S 
Performance Testing

Acetadehyde, 
ppm

Backup 
Stripper

Methanol 
Mode

Fair estimated from WATER9 
properties

Average Pulp Production 
during Subpart S testing



New Indy Catawba ASB BAE Methanol Emissions Factor 

Month
Pulp Production Pulp Production

ADTP ODTP lb/ODTP
Mar-21 42,474 38,226 1.50
Apr-21 43,075 38,767 1.50
May-21 46,962 42,266 1.50
Jun-21 42,867 38,581 1.50
Jul-21 49,371 44,434 1.50

Aug-21 44,614 40,152 1.50
Sep-21 40,177 36,159 1.50
Oct-21 47,234 42,510 1.50
Nov-21 39,185 35,266 1.50
Dec-21 38,734 34,860 1.50
Jan-22 43,690 39,321 1.50
Feb-22 37,736 33,962 0.33
Mar-22 43,944 39,549 0.33
Apr-22 40,046 36,041 0.33
May-22 38,896 35,006 0.33
Jun-22 23,184 20,866 0.33
Jul-22 39,890 35,901 0.33

Aug-22 53,396 48,057 0.33
Sep-22 45,044 40,539 0.33
Oct-22 47,517 42,765 0.33
Nov-22 40,133 36,120 0.33
Dec-22 33,859 30,474 0.33
Jan-23 35,464 31,918 0.33
Feb-23 39,276 35,348 0.33

Baseline Methanol Emissions Factor (Pulp Weighted Average) 0.89 lb/ODTP

Methanol Emissions 
Factor Emissions Factor 

Reference

Average of 2021 Subpart 
S Performance Tests. 

Representative of ASB 
operation from March 

2021 to February 2022. 

Average of 2022 Subpart 
S Performance Tests. 

Representative of ASB 
operation from February 
2022 to February 2023.



Concentration (ppm)

Date Sample Time Total TRS
6/24/2021 15:10 130 14 16 13 173
6/24/2021 15:10 140 14 16 17 187
6/24/2021 17:00 140 17 18 14 189
6/24/2021 18:45 150 19 18 16 203
6/25/2021 10:35 130 12 12 11 165
6/25/2021 12:05 120 10 12 9.6 151.6
6/25/2021 13:45 190 22 22 23 257

Average of all data 142.9 15.4 16.3 14.8 189.4
Max of 6/24 or 6/25 146.7 16.0 17.0 15.0 194.7

 MW
H2S Hydrogen Sulfide 34.08 g/mol
Ch4S Methyl Mercaptan 48.11 g/mol
C2H6S Dimethyl Sulfide 62.13 g/mol
C2H6S2 Dimethyl Disulfide 94.20 g/mol
S Sulfur 32.07 g/mol

Convert compound to equivalent S (ppm)

138.0 10.7 8.8 10.2
82.3% 6.4% 5.2% 6.1%

 

Stripper Inlet Foul Condensate - Table 2-17  (Weston report dated October 2, 2021, Work Order No. 
15730.001.008)

Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide

Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide



S (ppm) 168 Maximum feed to stripper (AHL)
Lb S/gallon FC 1.40E-03
Lb S/hr @850 gpm 71.3

0.7001

Assumption
1.  Assume no losses in feed tank
2.  Assume 98% efficiency of S across stripper therefore 0.69 # S/ADTP in SOG

Lb S/ADTP (@2200 ODTP)a

a Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/0.9 ODTP = 2444.4 ADTP) 
Emissions factor is representative of the lower end of the range of pulp production at the maximum steam stripper 
design of 850 gpm.  Calculations are scaled to 2700 ADTP to represent worst case emissions.



New-Indy Catawba Monthly Production

Month Kraft Mill Combination Combination Combination Combination
Boiler No. 1 Boiler No. 2 Total Boiler No. 1 Boiler No. 2 Total
Natural Gas Natural Gas Natural Gas No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil

ADTP mmBtu mmBtu mmBtu gallons gallons gallons
Mar-21 42,474 61,175 99,507 160,683 0 2,057 2,057
Apr-21 43,075 41,363 75,012 116,376 0 0 0
May-21 46,962 38,834 63,467 102,301 0 0 0
Jun-21 42,867 1,909 59,909 61,818 0 1,199 1,199
Jul-21 49,371 67,565 55,824 123,389 3 97 100
Aug-21 44,614 33,863 32,461 66,325 0 0 0
Sep-21 40,177 40,779 41,811 82,590 86 0 86
Oct-21 47,234 69,732 75,498 145,230 0 0 0
Nov-21 39,185 60,664 80,397 141,061 0 0 0
Dec-21 38,734 62,931 60,176 123,107 0 0 0
Jan-22 43,690 84,088 82,251 166,339 69,200 66,720 135,920
Feb-22 37,736 57,764 75,924 133,688 27,042 370 27,412
Mar-22 43,944 62,423 82,083 144,506 335 0 335
Apr-22 40,046 44,634 62,835 107,469 0 0 0
May-22 38,896 39,982 73,918 113,900 0 0 0
Jun-22 23,184 43,071 89,239 132,310 2,238 0 2,238
Jul-22 39,890 64,532 86,134 150,666 0 0 0
Aug-22 53,396 48,067 73,591 121,658 0 0 0
Sep-22 45,044 60,782 65,899 126,681 24 0 24
Oct-22 47,517 70,539 89,760 160,299 0 0 0
Nov-22 40,133 82,534 114,164 196,698 0 0 0
Dec-22 33,859 101,466 95,023 196,490 170,076 0 170,076
Jan-23 35,464 95,982 92,733 188,715 102,558 0 102,558
Feb-23 39,276 78,431 96,813 175,244 21,626 53 21,679
Total 996,766 3,237,544

Annual Average 498,383
97.9%



No. 1 PM
Total

No. 6 Fuel Oil
mmBtu

309
0
0

180
15
0
13
0
0
0

20,388
4,112

50
0
0

336
0
0
4
0
0

25,511
15,384
3,252

69,553

2.1%



October 2021 SO2 Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
NCG+SOG NCG SOG NCG+SOG NCG

ODTP/hr 77.3 79.0 91.1 92.9
ADTP/hr 85.9 87.8 101.2 103.2
lb SO2/hr 342.8 230.7 380.9 309.9

lb SO2/ADTP 3.99 2.63 1.36 3.76 3.00

Controlled Emissions Sulfur Capture Uncontrolled Emissions

Average Maximum LVHC Scrubber Average
lb SO2/ADTP lb SO2/ADTP % % lb SO2/ADTP

SOG 1.06 1.36 20% NA 1.33
NCG 2.82 3.00

1.97 2.10 20% 50% 4.92

0.85 0.90 20% NA 1.06

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - Estimated sulfur capture based on 2012 stack test (NCASI data suggests ~32% capture).

Bark AshC

LVHCA,B

HVLCA,B



Combination Boiler No. 2 Stack
SOG

0.76

Uncontrolled Emissions

Maximum
lb SO2/ADTP

1.70

5.25

1.13

B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).



B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).



October 2021 SO2 Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
NCG+SOG NCG SOG NCG+SOG NCG

ODTP/hr 77.3 79.0 91.1 92.9
ADTP/hr 85.9 87.8 101.2 103.2
lb SO2/hr 342.8 230.7 380.9 309.9

lb SO2/ADTP 3.99 2.63 1.36 3.76 3.00

4.21 2.77 1.44 4.21 3.36

Controlled Emissions Sulfur Capture Uncontrolled Emissions

Average Maximum LVHC Scrubber Average
lb SO2/ADTP lb SO2/ADTP % % lb SO2/ADTP

SOG 1.14 1.44 20% NA 1.43
NCG 3.07 3.36

2.14 2.35 20% 50% 5.36

0.92 1.01 20% NA 1.15

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - Estimated sulfur capture based on 2012 stack test (NCASI data suggests ~32% capture).
D - Columbia lb/ADTP factors denotes scaling up the October 2021 stack test results to the overall NCG+SOG emissions factor from Project Columbia application of 4.21 lb/ADTP. 

Columbia lb/ADTPD

Bark AshC

LVHCA,B

HVLCA,B



Combination Boiler No. 2 Stack
SOG

0.76

0.85

Uncontrolled Emissions

Maximum
lb SO2/ADTP

1.80

5.87

1.26

B - NCG gases split using ratio of controlled SO2 emissions from LVHC (1.10 lb SO2/ADTP) and HVLC (0.473 lb SO2/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).

D - Columbia lb/ADTP factors denotes scaling up the October 2021 stack test results to the overall NCG+SOG emissions factor from Project Columbia application of 4.21 lb/ADTP. 



























June 2021 TRS_H2S Testing - Weston

Combination Boiler No. 1 Stack Combination Boiler No. 2 Stack
TRS as TRS NCG+SOG NCG SOG NCG+SOG
ODTP/hr 55.9 76.0 88.3
ADTP/hr 62.1 84.4 98.1

lb TRS (as H2S)/hr 0.75 0.68 0.85
lb TRS (as TRS)/hr 1.07 0.97 1.22

lb TRS (as TRS)/ADTP 1.73E-02 1.15E-02 5.75E-03 1.24E-02

Controlled Emissions Sulfur Conversion
Average Maximum Combustion LVHC Scrubber

TRS as TRS lb TRS/ADTP lb TRS/ADTP % %

2.88E-03 5.75E-03 99% NA
NCG 1.27E-02 1.39E-02

8.01E-03 8.76E-03 99% 50%

4.69E-03 5.13E-03 99% NA

A - NCG gases include LVHC gases and HVLC gases. 
B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
D - Combination Boiler No. 2 SOG averaged as zero (0).

CB1
TRS as S MW NCG+SOG
sulfur S 32.065 Run 1
hydrogen sulfide 34.081 0.08
methyl mercaptan 48.107 0.55
dimethyl sulfide 62.134 0.16
dimethyl disulfide 94.199 0.07

10^6 ACFM Flowrate Basis to lb/min

0.0070817662

SOGD

LVHCA,B

HVLCA,B

H2S

CH4S

C2H6S

C2H6S2

H2S



0.0687242857

0.0258219221

0.0171270909

TRS as H2S 0.0823255325
TRS as TRS 0.1187550649

Ratio TRS as H2S/TRS as TRS0.6932380738

CH4S

C2H6S

C2H6S2



Combination Boiler No. 2 Stack Combination Boiler No. 1 Stack
NCG SOG H2S NCG+SOG NCG SOG
85.2 ODTP/hr 55.9 76.0
94.7 ADTP/hr 62.1 84.4
0.92 lb H2S/hr 0.07 0.05
1.32

1.39E-02 -1.51E-03 lb H2S/ADTP 1.13E-03 5.92E-04 5.35E-04

Uncontrolled Emissions Controlled Emissions Sulfur Conversion
Average Maximum Average Maximum Combustion

lb TRS/ADTP lb TRS/ADTP H2S lb H2S/ADTP lb H2S/ADTP %

0.29 0.58 SOG 4.13E-04 5.35E-04 99%
NCG 5.07E-04 5.92E-04

1.60 1.75 5.03E-04 5.87E-04 99%

0.47 0.51 4.45E-06 5.19E-06 99%

B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).

CB1 CB2
NCG NCG+SOG

Run 2 Run 3 Run 1 Run 2 Run 3 Run 1 Run 2

0.07 0.1 0.07 0.07 0.07 0.08 0.08

0.53 0.49 0.52 0.52 0.53 0.77 0.63

0.16 0.16 0.16 0.16 0.17 0.08 0.08

0.07 0.07 0.07 0.07 0.07 0.04 0.04

0.0061965455 0.0088522078 0.0061965455 0.0061965455 0.0061965455 0.0070817662 0.0070817662

LVHCA,C

HVLCA,C



0.0662252208 0.0612270909 0.0649756883 0.0649756883 0.0662252208 0.096214 0.0787205455

0.0258219221 0.0258219221 0.0258219221 0.0258219221 0.0274357922 0.012910961 0.012910961

0.0171270909 0.0171270909 0.0171270909 0.0171270909 0.0171270909 0.0097869091 0.0097869091

0.0796698701 0.0787846494 0.0787846494 0.0787846494 0.0805550909 0.0894072987 0.0770142078
0.1153707792 0.1130283117 0.1141212468 0.1141212468 0.1169846494 0.1259936364 0.1085001818

0.6905550146 0.6970346471 0.6903591714 0.6903591714 0.6885953957 0.709617575 0.7098071773



Combination Boiler No. 2 Stack
NCG+SOG NCG SOG

88.3 85.2
98.1 94.7
0.07 0.04

7.13E-04 4.23E-04 2.91E-04

Sulfur Conversion Uncontrolled Emissions
LVHC Scrubber Average Maximum

% lb H2S/ADTP lb H2S/ADTP

NA 4.13E-02 5.35E-02

50% 1.01E-01 1.17E-01

NA 4.45E-04 5.19E-04

B - NCG gases split using ratio of controlled TRS emissions from LVHC (8.97E-3 lb TRS/ADTP) and HVLC (5.25E-3 lb TRS/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).
C - NCG gases split using ratio of controlled H2S emissions from LVHC (3.82E-3 lb H2S/ADTP) and HVLC (3.38E-5 lb H2S/ADTP) from Project Columbia Application (July 2019 and April 2020 Addendum - Attachment C).

CB2
NCG

Run 3 Run 1 Run 2 Run 3 AVG

0.08 0.05 0.05 0.05 0.07 8.0%

0.64 0.94 0.91 0.69 0.64 72.6%

0.08 0.08 0.07 0.07 0.12 13.5%

0.04 0.03 0.03 0.03 0.05 5.9%
0.89 Total TRS

84.8%

0.0070817662 0.0044261039 0.0044261039 0.0044261039



0.0799700779 0.1174560519 0.1137074545 0.0862177403

0.012910961 0.012910961 0.0112970909 0.0112970909

0.0097869091 0.0073401818 0.0073401818 0.0073401818

0.0778994286 0.1000299481 0.0964890649 0.0770142078
0.1097497143 0.1421332987 0.1367708312 0.1092811169

0.7097916298 0.7037756034 0.7054798462 0.7047348159 0.69944568
1.43



PLC Cross Check back to TRS as H2S

0.0857419 0.0857419

0.7787379 0.5516903

0.1442481 0.0791212

0.0635499 0.0459844
1.0722777 0.7625378
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Thursday, March 28, 2024 6:00 PM
To: Buckner, Katharine
Cc: Steven Moore; Sheryl Watkins; Rachel Davis
Subject: RE: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs
Attachments: Revised table.pdf; UPDATED Emissions Calculations (3-13-24) R1.xlsx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Katharine – I’m responding to your questions on the calculations. I’m sorry it’s taken me so long to get back to you. Here 
are responses to your questions. Please let me know if this sparks follow-up: 
 
 

1. Why is the pulp produc on used 2,200 ODTP/day?  
 
The maximum post-project foul condensate flow of 850 gpm, which is the basis for the PSD applicability 
calcula ons, is based on a range of pulp produc on rates up to a maximum of 2430 ODTP/day, or 2700 
ADTP/day.  
 
For all of the post-project ASB emissions scenarios, New-Indy conserva vely: 
1. Calculated gram/second (g/s) ASB emissions rates based on 850 gpm total foul condensate generated as 

follows: 
a. New Stripper: no HP flow. 
b. No Stripper: 850 gpm of foul condensate through hard pipe (HP) 
c. Exis ng Stripper (TRS mode): 850 gpm of TRS-stripped condensate through HP. 
d. Exis ng Stripper (MeOH mode): 500 gpm of foul condensate through HP.  

2. Convert the g/s emissions rates to a lb/ODTP basis using the lower end of pulp produc on (2200 ODTP/day) 
in order to develop a more conserva ve lb/ODTP emissions factor than if 2430 ODTP/day (2700 ADTP/day) 
was used.  

3. Calculated post-project emissions by mul plying the lb/ODTP emissions factor by 2430 ODTP. 

 
 

2. DMDS emissions rate from Zone 2:  

You are correct that the value should have been 5.66E-03 rather than 5.66E-08. This results in a very small incremental 
increase in the TRS and VOC emissions factor from the ASB, but no change to conclusions. Updated PDF and emissions 
calculations spreadsheet is attached.   
 
 

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

 
 

From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Wednesday, March 27, 2024 2:52 PM 
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To: Rachel Davis <Rachel.Davis@new-indycb.com>; Caleb Fetner <cfetner@all4inc.com> 
Cc: Steven Moore <smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com> 
Subject: RE: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs 
 
Hello Everyone, 
    I am checking in on the comment I made last week on the latest version of the calculations.  What have you 
determined? 
 
Also, I am checking in on the review of the drafts c/ps and SOBs for the EPA Consent Decree and the Ash Handling 
System I sent 2 weeks ago.  I really don’t expect there to be any comments.  I sent them so you could see the 
restructuring of the SOBs. I do need an email that states you have no comments for the record. 
 
I am also looking for your proposal on the SO2 CEMS for the No. 3 Recovery Furnace. 
 
Please provide a status update on the items above. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

From: Buckner, Katharine  
Sent: Thursday, March 21, 2024 2:51 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com>; Caleb Fetner <cfetner@all4inc.com> 
Cc: Steven Moore <smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com> 
Subject: RE: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs 
 
Hello All, 
    I have finished reviewing the calculations.  I do not have any further comments.  I just want to make note of one 
more place where the DMDS value that is in question was used, on the PAE Other VOC Emission Factors sheet for 
the methanol mode. 
 
Thanks, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
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S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
 

From: Rachel Davis <Rachel.Davis@new-indycb.com>  
Sent: Thursday, March 21, 2024 8:50 AM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov>; Caleb Fetner <cfetner@all4inc.com> 
Cc: Steven Moore <smoore@all4inc.com>; Sheryl Watkins <swatkins@all4inc.com> 
Subject: Re: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs 
 
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Thanks Ms. Katharine! 
 
Rachel 

From: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Sent: Thursday, March 21, 2024 7:56:26 AM 
To: Caleb Fetner <cfetner@all4inc.com> 
Cc: Rachel Davis <Rachel.Davis@new-indycb.com>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins 
<swatkins@all4inc.com> 
Subject: RE: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs  
  
I have not finished going through the calculations yet.  I will let you know if I have any other questions on these. 
  
Thanks, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  
From: Caleb Fetner <cfetner@all4inc.com>  
Sent: Wednesday, March 20, 2024 12:30 PM 
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To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: Rachel Davis <Rachel.Davis@new-indycb.com>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins 
<swatkins@all4inc.com> 
Subject: RE: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs 
  
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Got it downloaded. I’ll take a look and get back to you. Thanks! 
  

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

  
  
From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Wednesday, March 20, 2024 12:15 PM 
To: Caleb Fetner <cfetner@all4inc.com> 
Cc: Rachel Davis <Rachel.Davis@new-indycb.com>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins 
<swatkins@all4inc.com> 
Subject: RE: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs 
  
Sorry about that.  Here it is.  I verified the circle and comments are there.  Not sure why it wants to insert it here in 
the email instead of like a regular attachment.   
  

MeOH mode - concentration loadings page.pdf  
  
  
Let me know if you can see. 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  
From: Caleb Fetner <cfetner@all4inc.com>  
Sent: Wednesday, March 20, 2024 12:10 PM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: Rachel Davis <Rachel.Davis@new-indycb.com>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins 
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<swatkins@all4inc.com> 
Subject: RE: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs 
  
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine- I don’t see any comments or circles on this PDF. Maybe it didn’t save.  
  

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

  
  
From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Wednesday, March 20, 2024 12:07 PM 
To: Caleb Fetner <cfetner@all4inc.com> 
Cc: Rachel Davis <Rachel.Davis@new-indycb.com>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins 
<swatkins@all4inc.com> 
Subject: RE: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs 
  
Hello everyone, 
    I am reviewing the revised calculations and have a couple of questions. 
  
See attached: 
MeOH mode – Concentration loadings sheet.  I have circled a value and made two comments. 
  
Thanks, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  

 
  
From: Caleb Fetner <cfetner@all4inc.com>  
Sent: Saturday, March 16, 2024 1:37 PM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Cc: Rachel Davis <Rachel.Davis@new-indycb.com>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins 
<swatkins@all4inc.com> 
Subject: Stripper Permit - SOB/Annual Avg CEMS/Updated Calcs 
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*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine,  
  
On behalf of New-Indy Catawba, here are the following files for your review. Please let us know if you 
have any questions.  
  

1. Updated Emissions Calculations 
a. Incorporated emissions calculations for the Backup Stripper operating in Methanol Mode.  
b. For the uncontrolled SO2 PAE emissions factor for LVHC incineration, we scaled up the 

October 2021 results to the Project Columbia NCG emissions factor of 4.21 lb/ton to add 
an additional level of conservatism. We still show a PSD decrease in SO2 emissions.  

2. Supporting Info for Methanol Mode ASB emissions 
a. H2SSIM (for H2S), WATER9 (for other TRS), and Form XIII (for methanol) for the ASB when 

the backup stripper is in methanol mode.  
b. During methanol mode, we estimated 500 gpm of foul condensate down the hardpipe. 

Essentially, for the ASB when the backup stripper is in methanol mode, it is similar to the 
No Stripper scenario except with 500 gpm instead of 850 gpm.   

3. Comments on the latest SOB provided. We also updated PSD and project emissions consistent 
with the updated calculations.  

4. Justification for the annual averaging period for compliance with the SO2 BACT limit (50 
ppmvd @ 8% O2). 

The 2006 SO2 best available control technology (BACT) limit for the No. 3 Recovery Furnace 
was proposed as good combustion practices during black liquor solids combustion. The 
BACT limit was not proposed during co-firing of fossil fuels. The SO2 BACT limit (condition 
DA.18) is 50 ppmvd @ 8% O2 and/or 551 tons per year (three 1-hour averages). The 
compliance demonstration method associated with the BACT limit (condition DA.18) is one 
source test every four years.   
  
The SO2 BACT limit is expressed as an annual average value (50 ppm which equates to 551 
tpy) when firing black liquor solids.  The basis for the 551 tpy emissions rate is as follows: 
50 ppmvd × (20.9 – 5.5)/(20.9 – 8) × 64/385.3E6 × 211,600 dscf/min × 60 min/hr × 8,760 hr/yr 
× 1 ton/2,000 lb = 551 tons/yr 
  
The BACT limit does not reflect fossil-fuel firing, which was not impacted by the permitted 
modifications. The SO2 CEMS data should be treated in the same manner as the NOx CEMS 
data, as a reasonable assurance of continuous compliance with the SO2 BACT limit, and a 
representation of average emissions over a period of time during normal operation while 
burning black liquor solids.  
  
The justification for the annual averaging period is provided below and is based on the 
expected variability in SO2 concentrations during startup and shutdown, planned 
maintenance (such as water washes), and inherent variability in the SO2 emissions that can 
occur with process upsets and variability in process conditions and/or operation.  New-Indy 
Catawba expects periods of elevated SO2 emissions (i.e. greater than 50 ppmvd @ 8% O2 
on a 3‐hour average) to occur as a result of the following process/operating conditions: 

o   Lower temperature smelt bed and/or low black liquor solids loading to the furnace 
o   High black liquor sulfidity 
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o   Low percent black liquor solids firing 
o   Unbalanced air distribution in the boiler 

  
The following paragraphs describe each condition and the expected observed duration of 
high SO2 emissions, keeping in mind that these events are not mutually exclusive and can 
occur simultaneously or in close proximity in time. 
  
Lower temperature smelt bed and/or low black liquor solids loading to the furnace  
  
A lower temperature smelt bed can occur during abnormal or upset conditions, which are 
typically associated with black liquor firing loads below 50% of the maximum furnace load, 
which can occur when starting up from a cold shutdown (i.e., when there is little to no smelt 
in the bottom of the boiler upon startup), when shutting down (i.e., when the smelt bed is 
burned out), or during periods of low/lower black liquor inventories.  Low black liquor loads 
have reduced air requirements which will naturally reduce the air pressure at each air level. 
This can dramatically decrease the air penetration, decrease air/gas mixing, decrease bed 
temperatures and/or bed height, and increase the amount of localized cold spots in the bed. 
To counter these impacts, corrective action is necessary to increase the ratio of primary 
and/or secondary air, firing of auxiliary fuel to maintain proper operation and steam load, 
and manage the smelt bed. Upset conditions can last anywhere from a few hours to more 
than several days in duration and startup operations from a cold smelt bed are typically 8 to 
16 hours in duration.  
  
High black liquor sulfidity 
  
The sulfur to sodium ratio in the cooking liquor is important for maintaining the reaction rate 
and pulp quality in the digester. If the sulfidity is too low, then pulp yield and pulp quality will 
be reduced. To maintain the proper sulfidity, saltcake from the recovery furnace 
electrostatic precipitator (ESP) is recycled back into the liquor cycle for sodium and sulfur 
make‐up. Additional make‐up chemicals are also typically added (i.e., sodium hydrosulfide, 
emulsified sulfur, sodium hydroxide, etc.) when chemical imbalances occur that 
necessitate adding more sodium and/or sulfur makeup. When the sulfidity is elevated, SO2 
emissions are also elevated. If sulfidity is determined to be above the target level, corrective 
action is to stop feeding saltcake and/or make‐up sulfur chemicals. A sulfidity imbalance is 
typically corrected within two to three days.  
  
Low percent black liquor solids firing  
  
Low percent black liquor solids firing is most often caused by periodic, but routine, water 
washes to remove fouling on the recovery furnace steam tubes, water washes to remove 
fouling on the heat transfer surfaces in the evaporators, upsets to 
the evaporators, and/or an upset to upstream process areas. Water washes are necessary 
to remove inorganic scale and organic sticky material from heat transfer surfaces in the 
evaporators and to remove the saltcake fouling on the furnace steam tubes to maintain safe 
operation of the furnace. A water wash on the evaporators is typically performed 3-5 times 
per week and lasts for a period of two to eight hours (Note: includes the periods of startup, 
shutdown, and the water wash cycle) and a water wash on the recovery furnace is typically 
performed semi-annually and lasts for a period of two to three days (Note: includes the 
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periods of startup, shutdown, and the water wash cycle).  Reduced black liquor solids 
content can last anywhere from a few hours to more than 16 hours in duration.   
  
Unbalanced air distribution in the furnace (primary, secondary, tertiary, and quaternary air) 
  

Each recovery furnace design is unique. The New-Indy Catawba Mill has established air systems 
guidelines for the No. 3 Recovery Furnace that manage NOx and TRS emissions to achieve 
permitted emissions limits. These include targets for air splits on the primary, secondary, tertiary, 
and quaternary air ports, desired air duct pressures, and placement and angle of the liquor guns. 
In addition, the Mill has established guidelines for keeping the air ports and smelt spouts clean. 
With these guidelines air distribution imbalances are typically resolved within 6 to 12 hours.  With 
feedback from the future SO2 CEMS, the Mill will need flexibility to manage the air distribution 
within the furnace to achieve the NOx, TRS, and SO2 permitted emissions limits. 

  

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

  
  

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 

 



Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings
(prior to H2O2) 147 15.00 17.00 16.00

Predicted % Reduction from H2O2

0.99
MMC converted 

into DMDS 0.90 0.99
Foul Condensate (after H2O2) 1.47 30.51 1.70 0.16

Avg. ASB Inlet (2021 and 2022) 0.25 0.09 0.20 0.0026
Flow Weighted Loading: 0.29 0.92 0.24 6.93E-03

H2SSIM/WATER9 Results H2S, g/s DMDS, g/s DMS, g/s MMC, g/s
ASB Zone 1 0.07 0.35 0.19 5.81E-03
ASB Zone 2 0.03 5.66E-03 4.06E-03 1.06E-04
ASB Zone 3 0.02 1.09E-04 1.45E-04 3.51E-06
Total ASB 0.12 0.36 0.19 5.92E-03

PAE Emissions Factors H2S, lb/ODTP DMDS, lb/ODTP
DMS, 

lb/ODTP
MMC, 

lb/ODTP
Total ASB 1.05E-02 3.08E-02 1.69E-02 5.12E-04

Post-Project Foul Condensate Flow: 500 gpm
Post-Project Foul Condensate Flow: 0.72 MGD

Post-Project ASB Influent Flow: 25.48 MGD
Total ASB Flow: 26.20 MGD
Total ASB Flow: 1148 L/s

Pulp Production 2200 ODTP/day

MW
H2S 34
DMDS 94
DMS 62
MMC 48

Backup Stripper (Methanol Mode) Scenario - Projected Actual Emissions
H2S, TRS Compounds, and VOC

New-Indy Catawba - Catawba, SC
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Monday, April 29, 2024 1:46 PM
To: Buckner, Katharine
Cc: Steven Moore; Sheryl Watkins; Rachel Davis; Chris Loach
Subject: New-Indy Updated New Stripper Construction permit application
Attachments: UPDATED New Stripper Construction Permit Application (4-29-24).pdf

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine,  
 
A ached is the electronic version of the updated stripper construc on permit applica on. Rachel plans to hand you the 
wet-ink hard copy tomorrow while you’re visi ng the mill.  
 
All of the changes in the applica on are updates that we’ve discussed before, so nothing should be a surprise, but we 
wanted to send you this electronic version so that you could review and let us know if anything is unclear. 
 
Also – another quick request on the Ash Hndlg and Consent Decree permits – can you send us the compiled permit 
packages that you plan to put on public no ce for these two permits once you have them? We just want to confirm 
that we have the correct a achments to the permit.  
 
Thank you much! 
Caleb 
 

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 
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1. INTRODUCTION AND APPLICATION OVERVIEW 

New-Indy Catawba LLC (New-Indy Catawba) operates a pulp and paper mill located in Catawba, 
South Carolina (Mill or the Mill) and currently operates under Title V Operating Permit No. TV-
2440-005 (TVOP or TV-2440-0005), effective on July 1, 2019.   

New-Indy Catawba has prepared this construction permit application as required by the Consent 
Order to Correct Undesirable Levels of Air Contaminants (“Consent Order”), issued on November 
23, 2022, by the South Carolina Department of Health and Environmental Control (SCDHEC)1.  For 
compliance with the provisions of the Consent Order, New-Indy Catawba is proposing a 
modification to their current foul condensate treatment system (condensate treatment system) 
to install a new foul condensate stripper (new steam stripper) and demote the existing steam 
stripper [existing steam stripper (ID 9801)] strictly to backup operation during periods of 
downtime experienced by the new steam stripper (Project).  The Project also includes the 
installation of a stripper feed tank, methanol storage tank, and hot water tank to serve the new 
steam stripper. The stripper feed tank and methanol storage tank will be controlled in the LVHC 
system. The hot water tank is not expected to be a source of emissions. The Project will also 
satisfy the requirements of Item I.a. of Appendix A of Consent Decree Civil No. 0:21-cv-02053-
SAL, United States of America v. New-Indy Catawba, LLC, dated November 16, 2022 (EPA Consent 
Decree).   

This document represents the construction permit application for this Project (Application).  This 
application was originally submitted in March 2023.  This application has been updated in April 
2024 to reflect the final project description and project emissions calculations at the request of 
SCDHEC. 

 

1 The November 23, 2022, Consent Order amends and replaces the Order to Correct Undesirable Level of Air 
Contaminants issued by SCDHEC on May 7, 2021. 
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2. PROCESS AND PROJECT DESCRIPTION 

New-Indy Catawba is comprised of seven distinct process areas that include the following: the 
woodyard area, the kraft pulp mill area, the paper mill area, the chemical recovery area, the 
utilities area, the waste treatment area, and a miscellaneous area. A simplified process flow 
diagram for these process areas is included as Figure 2-1. A description of the process areas is 
presented below, with more detail provided in the areas that are impacted by the Project. 

Southern pine logs and chips are received at the woodyard. Logs are debarked, chipped, and the 
chips are screened prior to storage for use within the pulping process. Likewise, purchased wood 
chips received are screened, and processed as needed, prior to use within the pulping processes. 

The kraft (sulfate) process area is used to produce pulp. Pulp from the kraft process is produced 
from “cooking” wood chips in the continuous digester in a caustic solution at an elevated 
temperature and pressure. The pulp slurry from the continuous digester is sent to the blow tank, 
then to one of two parallel pulping lines, each consisting of an enclosed deshive refiner and a 
three-stage drum displacement washer system and associated filtrate tanks.  Weak black liquor 
from the washer filtrate tanks is stored before being recycled to chemical recovery.  Rejects from 
the refiners are sent to the screw presses, with the filtrate being screened and stored before 
being recycled to chemical recovery.  Washed pulp is stored and then sent to the paper mill area. 
With the exception of the pulp storage tanks after pulp washing, the kraft pulp mill sources are 
currently collected and routed to the high volume low concentration (HVLC) or low volume, high 
concentration (LVHC) systems, and emissions are controlled through combustion in the Nos. 1 or 
2 Combination Boilers. 

Linerboard (the outside layer of a corrugated container) is produced in the paper mill area on 
one state-of-the-art paper machine. Unbleached market pulp is produced on one pulp dryer. A 
second paper machine at the Mill is currently idled. 

Weak black liquor is concentrated in the Nos. 1-3 Evaporator Sets and is then fired in the recovery 
furnaces (chemical recovery area) that burn the organics extracted from the chips and recover 
cooking chemicals. The causticizing area utilizes the chemicals recovered by the recovery 
furnaces, and after adding lime, provides the cooking chemicals for the kraft process.   

Emissions from the Evaporator Sets and Turpentine Recovery System are collected in the LVHC 
gas collection system and combusted in the Nos. 1 or 2 Combination Boilers.  Several weak black 
liquor tanks are collected in the HVLC system and combusted in the Nos. 1 or 2 Combination 
Boilers.  Evaporator condensates are segregated, with the combined condensates being recycled 
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to the Brownstock washer system or sewered.  The foul condensates are treated in a dual control 
device configuration: foul condensates are preferentially treated in the existing condensate 
steam stripper system, with the remaining flow being directed to the aerated stabilization basin 
(ASB) via the Hardpipe (ID 9802).  

Steam and electricity are produced for facility-wide use by two combination boilers. The recovery 
furnaces also generate steam. 

A waste treatment area receives wastewater and mill waste (solid waste) from the various 
previously mentioned areas of the facility. Wastewater undergoes biological treatment to 
remove the dissolved organic wastes prior to discharge into the receiving stream.  Mill solid waste 
is deposited in an on-site landfill.  

The miscellaneous areas include everything that is not captured in one of the aforementioned 
process operating areas, such as facility roads and the pulp storage tanks. 
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Figure 2-1  Simplified Mill Flow Diagram 
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This document represents the construction permit application for this Project in accordance with 
the SCDHEC Consent Order. The Project consists of the following new equipment and proposed 
changes to the existing treatment scenarios: 

1. Construct and operate a new low-pressure steam foul condensate stripper system 
that will process the pulping process condensates (foul condensate) for compliance 
with 40 CFR Part 63, Subpart S.  The resultant stripped methanol will be condensed 
into a liquid [called stripper rectified liquid (SRL)] and combusted along with the black 
liquor in the Nos. 2 and 3 Recovery Furnaces (ID Nos. 2505 and 5105).  The SRL will be 
added to the black liquor at a maximum amount of 2% by volume. There are no 
anticipated changes in black liquor firing as a result of the project. The LVHC gases 
from the SRL condenser system, stripper feed tank, and SRL tank will be combusted 
in the No. 3 Recovery Furnace.  The LVHC system will include a 1.0 mmBtu/hr natural 
gas ignitor for combustion of the LVHC gases when black liquor firing is less than 50% 
of capacity. The existing Nos. 1 and 2 Combination Boilers (ID Nos. 2605 and 3705) 
will serve as back-up control for the new Stripper’s LVHC gases when the SRL 
condenser system is not in operation.  Stripped condensates will be recycled to the 
Brownstock washers (ID 5230), as needed; 

2. Operate the existing steam stripper (ID 9801) as a backup to the new low-pressure 
steam stripper.  The existing steam stripper will be operated to process the foul 
condensate and remove 98% of the total reduced sulfur (TRS) compounds; although 
with reduced methanol removal efficiency (referred to as “TRS Mode”).  Further 
methanol treatment through biological destruction will be accomplished by routing 
the stripped condensates to the existing Hardpipe system that discharges the foul 
condensates below the liquid surface of the existing ASB; and 

3. Modify the No. 3 Recovery Furnace to combust gases collected in the LVHC system.  
The Nos. 1 and 2 Combination Boilers will serve as backup control for the LVHC gases 
following the Project.  When these LVHC gases are combusted in the combination 
boilers, a caustic scrubber will be operated to provide 50% removal of the sulfur prior 
to combustion. 

Figure 2-2 presents a simplified process flow with the possible operating scenarios for treatment 
of the foul condensates and the associated control scenarios for the new and existing steam 
stripper vent gases. Section 3.2.2.3 presents the prevention of significant deterioration (PSD) 
analysis that details the basis for the projected actual emissions (PAE) calculations for the 
proposed future operating scenarios.  
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Figure 2-2 Stripper Operating Scenarios 
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3. REGULATORY REVIEW 

This section summarizes Federal and State air quality regulations that potentially apply to the 
Project.  Discussions pertaining to applicable regulatory requirements are separated into three 
categories: 

• Federal Air Quality Regulations 

• South Carolina Air Quality Regulations 

• Provisions of the SCDHEC Consent Order and EPA Consent Decree 

3.1 FEDERAL AIR QUALITY REGULATIONS 

For the purpose of this Application, potentially applicable Federal regulations consist of:   

• Standards of Performance for New Stationary Sources (NSPS) 

• National Emission Standards for Hazardous Air Pollutants (NESHAP) 

• New Source Review (NSR) and PSD 

• Compliance Assurance Monitoring (CAM) 

• Requirements for Preparation, Adoption, and Submittal of Implementation Plans 

• Title V Operating Permits 

A discussion of each specific Federal air quality regulation is provided in the following 
subsections. 

3.1.1 Standards of Performance for New Stationary Sources 

U.S. EPA has promulgated NSPS at 40 CFR Part 60.  NSPS requirements are promulgated under 
40 CFR 60 pursuant to Section 111 of the Clean Air Act.   

3.1.1.1 40 CFR Part 60, Subparts BB and BBa – Standards of Performance for Kraft 
Pulp Mills 

40 CFR Part 60, Subpart BB – Standards of Performance for Kraft Pulp Mills applies to TRS 
emissions from digesters, brownstock washers, multiple-effect evaporators, recovery furnaces, 
smelt dissolving tanks, lime kilns, and condensate strippers that commenced construction, 
reconstruction, or modification after September 24, 1976, and on or before May 23, 2013. 
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Subpart BBa applies to the same sources that commence construction, reconstruction, or 
modification after May 23, 2013. 

The No. 3 Multi-effect Evaporator Set with Concentrator is currently subject to 40 CFR 60, Subpart 
BB for TRS (Standards of Performance for Kraft Pulp Mills).  The existing condensate stripper 
system and No. 1 Multi-effect Evaporator Set with Concentrator are currently subject to 40 CFR 
60, Subpart BBa for TRS. Compliance with the TRS standards at §60.283(a)(1) and §60.283a(a)(1) 
is currently demonstrated by combusting the stripper off-gases and evaporator vent gases in the 
Nos. 1 and 2 Combination Boilers per §60.283(a)(1)(iii) [combust the gases at a minimum 
temperature of 650 °C (1200 °F) for at least 0.5 seconds] and §60.283a(a)(1)(iii) [collect the gases 
in the existing low volume high concentration (LVHC) closed-vent collection system meeting the 
requirements of §63.450 and combust the gases at a minimum temperature of 650 °C (1200 °F) 
for at least 0.5 seconds].  As there are no physical modifications to the existing condensate 
stripper and Nos. 1-3 Multi-effect Evaporator Sets with Concentrators, the Mill will continue to 
combust the existing stripper off-gases in the Nos. 1 and 2 Combination Boilers; however, 
following the Project, the vent gases from the Nos. 1-3 Multi-effect Evaporator Sets with 
Concentrators will be combusted in the No. 3 Recovery Furnace per §60.283a(a)(1)(ii) [gases are 
collected in the existing LVHC closed-vent collection system meeting the requirements of §63.450 
and combusted in a recovery furnace subject to §60.283(a)(2)] or in the Nos. 1 and 2 Combination 
Boilers per §60.283a(a)(1)(iii). The No. 2 Multi-effect Evaporator Set with Concentrator is not 
subject to either Subpart BB or Subpart BBa but gases are collected and controlled in the same 
manner as the other evaporator sets.  

Upon completion of the Project, the new condensate stripper system will be subject to 40 CFR 
Part 60, Subpart BBa for TRS (Standards of Performance for Kraft Pulp Mill Affected Sources for 
Which Construction, Reconstruction, or Modification Commenced After May 23, 2013).  
Compliance with the TRS standard at 60.283a(a)(1) will be demonstrated through collection of 
the stripper off-gases (SOG) in the existing SOG collection system and SRL gases in the existing 
LVHC closed-vent collection system meeting the requirements of §63.450. The SOG will continue 
to be combusted in the Nos. 1 and 2 Combination Boilers per §60.283a(a)(1)(iii). The LVHC 
collection system gases will be combusted in the No. 3 Recovery Furnace per §60.283a(a)(1)(ii) 
or in the Nos. 1 and 2 Combination Boilers per §60.283a(a)(1)(iii). Emissions from the stripper 
feed tank will also be collected in the LVHC collection system. The Mill will continuously monitor 
the incineration of SOG and LVHC gases in the No. 3 recovery furnace, each combination boiler, 
and venting of the SOG and LVHC closed-vent systems as required by §60.284a(d)(3)(iii) and 
currently utilized for monitoring compliance with Subpart BB.   
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New-Indy Catawba will maintain records of excess emissions and malfunctions for the new 
stripper as required by §60.287a(b)(7) and (c), respectively. The Mill will report periods of excess 
emissions and malfunctions as required by §60.288a(a) and (d), respectively. As defined in 
§60.284a(e)(1)(vi), periods of excess emissions from the LVHC closed-vent system (condensate 
stripper system) that are less than one percent (1%) of operating time during a semi-annual 
period are not a violation of §60.283a(a)(1)(iii).   

The stripper feed tank, methanol tank, hot water tank, Hardpipe, and ASB are not included in the 
definition of condensate stripper system under §60.281 or §60.281a and are not affected sources 
under Subparts BB or BBa. 

3.1.1.2 40 CFR Part 60, Subpart Kb - Standards of Performance for Volatile Organic 
Liquid Storage Vessels (Including Petroleum Liquid Storage Vessels) for Which 
Construction, Reconstruction, or Modification Commenced After July 23, 1984 

The Project includes a new stripper feed tank, new methanol tank, and a new hot water tank. 
40 CFR Part 60, Subpart Kb includes standards of performance for new storage tanks.  However, 
per 60.111b, the definition of storage tank does not include process tanks (tanks that collect 
material from one part of a process before sending it to another part of the process). Therefore, 
the new tanks are not subject to Subpart Kb. 

3.1.2 National Emission Standards for Hazardous Air Pollutants 

NESHAP found in 40 CFR Part 61 apply to specific compounds emitted from certain listed 
processes.  40 CFR Part 61 subparts do not apply to the Mill, and there are no Part 61 subparts 
that apply to the proposed Project.  Applicability of Part 63 NESHAP is discussed below. 

3.1.2.1 40 CFR Part 63, Subpart S – National Emission Standards for Hazardous Air 
Pollutants from the Pulp and Paper Industry 

New-Indy Catawba is subject to 40 CFR Part 63, Subpart S, also referred to as Maximum 
Achievable Control Technology (MACT) I for the pulp and paper industry. This standard regulates 
hazardous air pollutant (HAP) emissions from pulping and bleaching systems. The affected source 
under this standard is the total of all HAP emission points in the pulping and bleaching systems.  
The Mill does not produce bleached pulp and is therefore not subject to the requirements of 
§63.445.   

The Nos. 1-3 Multi-effect Evaporator Sets with Concentrators and Turpentine Recovery System 
were constructed prior to 1993 and are existing affected sources, while the existing condensate 
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stripper was constructed after 1993, making it a new source under 40 CFR Part 63, Subpart S.  
Compliance is currently demonstrated by collecting the gases in the existing LVHC closed-vent 
system meeting the requirements of §63.450 and combustion of the SOG and LVHC system gases 
in the Nos. 1 and 2 Combination Boilers per §63.443(d)(4)(i) (introduce the HAP emission stream 
with the primary fuel or into the flame zone).  The Mill currently complies with the pulping 
condensates collection requirements in §63.446(c)(3) [collect the pulping process condensates 
from equipment systems listed in §63.446(b)(1) through (b)(5) that in total contain a minimum 
of 7.2 lb HAP per ton oven dried ton of pulp (lb HAP/ODTP)] and the treatment requirements in 
§63.446(e)(4) [treat a minimum of 6.6 lb HAP/ODTP].  The Mill has utilized concurrent use of the 
existing steam stripper and Hardpipe for compliance with §63.446(e)(4).   

Subpart S requires collection of LVHC gases from steam stripper systems, defined to include the 
stripper column, associated feed tanks, condensers, and any methanol rectification process. The 
new condensate stripper, stripper feed tank, methanol condenser, and methanol tank will be 
subject to this rule upon startup.   

Following the completion of the proposed Project, SOG from the existing condensate stripper 
and vent gases from the existing Nos. 1-3 Multi-effect Evaporator Sets with Concentrators and 
Turpentine system will continue to be collected in the existing LVHC closed-vent system meeting 
the requirements of §63.450 and §63.453(k)(1-6). The existing SOG will continue to be 
combusted in the Nos. 1 and 2 Combination Boilers per §63.443(d)(4)(i).  However, the vent gases 
from the LVHC collection system will be combusted in the No. 3 Recovery Furnace or in the Nos. 
1 and 2 Combination Boilers (as backup) per §63.443(d)(4)(i).  The Mill will update the leak 
detection and repair (LDAR) site inspection plan as appropriate per §63.454(b). 

The Mill plans to demonstrate compliance with the pulping condensates collection requirements 
in §63.446(c)(3) [collect the pulping process condensates from equipment systems listed in 
§63.446(b)(1) through (b)(5) that in total contain 7.2 lb HAP/ODTP] and the treatment 
requirements in §63.446(e)(4) [treat a minimum of 6.6 lb HAP/ODTP].  The Mill will utilize the 
new condensate stripper for compliance with §63.446(e)(4) and will operate a continuous 
monitoring system for the parameters in §63.453(g)(1-3). Vents from the new condensate 
stripper (including the stripper feed tank, SRL condenser, and SRL tank) will be collected in the 
existing LVHC closed-vent system meeting the requirements of §63.450 and combusted in the 
No. 3 Recovery Furnace or Nos. 1 and 2 Combination Boilers per §63.443(d)(4)(i).  The Mill will 
update the LDAR site inspection plan as appropriate per §63.454(b) and will perform the required 
inspection and monitoring requirements per §63.453(k)(1-6).  The new stripper will be included 
in semi-annual excess emission reports under §63.455.  Per §63.446(g), periods of excess 
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emissions reported under §63.455 are not considered a violation of §63.446(e)(4) provided that 
the time of excess emissions divided by the total process operating time in a semi-annual 
reporting period does not exceed 10 percent. 

At the request of SCDHEC, the Mill is providing additional information regarding plans to 
demonstrate continuous compliance with the pulping condensate collection and treatment in 
the new steam stripper.  These are as follows: 

• Pulping condensate collection emissions limit of 7.2 lb HAP/ODTP: 
o HAP will be measured “as methanol” per §63.457(f)(2); 
o Daily sampling of foul condensates for methanol concentration representative of 

the inlet to the new stripper;  
o Continuous measurement of new steam stripper inlet foul condensate feed flow 

(gpm); 
o Daily measurement of pulp production (ODTP); and 
o Daily calculation of a 15-day rolling average collection (lbs methanol/ODTP)  

[Note: The Mill may use historical and/or collect future foul condensate sampling 
data to support a longer averaging period]. 

• Pulping condensate treatment in the new steam stripper to remove 6.6 lb HAP/ODTP: 
o HAP will be measured “as methanol” per §63.457(f)(2); and 
o Daily sampling of stripped condensates for methanol concentration 

representative of the outlet of the new stripper. 
o Continuous measurement of: 

 New steam stripper inlet foul condensate feed flow (gpm); 
 New steam stripper steam feed flow (lbs/hr); 
 Foul condensate to new steam stripper feed temperature (˚F); and 
 New steam stripper stripped condensate flow (gpm). 

o Daily measurement of pulp production (ODTP). 
o Daily calculation of the percent methanol removed in the steam stripper . 
o Daily calculation of the treatment in the new steam stripper [15-day (or other 

averaging period, as justified) rolling average methanol collected 
(lbs methanol/ODTP) multiplied by the calculated daily methanol percent removal 
in the new stripper]. 

Please note that the Mill may choose to establish a methanol concentration factor in lieu of daily 
methanol sampling at the inlet to the new steam stripper once sufficient data has been collected 
demonstrating consistency in the foul condensate methanol concentration.  In addition, the Mill 



New-Indy Catawba LLC 
Catawba, South Carolina 

New Condensate Stripper Permit Application 
 

3-6 

  4/29/2024 

may choose to establish an effective steam to feed ratio (ESFR) curve for the new stripper system 
to be used to establish the methanol removal efficiency across the stripper in lieu of the method 
described above.  The compliance approach will be delineated in the Notification of Compliance 
Status (NOCS) that will be submitted with the results of the initial compliance demonstration to 
be conducted within 180 days of startup of the new stripper system. 

3.1.2.2 40 CFR Part 63, Subpart MM National Emission Standards for Hazardous Air 
Pollutants (NESHAP) for Chemical Recovery Combustion Sources at Kraft, Soda, 
Sulfite, and Stand-Alone Semichemical Pulp Mills 

New-Indy Catawba is subject to 40 CFR Part 63, Subpart MM, also referred to as MACT II for the 
pulp and paper industry.  This standard regulates particulate matter (PM) emissions from existing 
recovery boilers, smelt tanks, and lime kilns when processing black liquor or calcium oxide.  The 
Nos. 2 and 3 Recovery Furnaces are currently subject to the existing source requirements of this 
regulation.  The proposed Project will modify the LVHC collection system that delivers the LVHC 
gases to the No. 3 Recovery Furnace for combustion, but no changes in black liquor firing are 
expected for the recovery furnaces and PM emissions from black liquor combustion are not 
expected to increase.  The Mill will continue to meet the existing PM emission limits under 
Subpart MM after completion of the Project. 

3.1.2.3 40 CFR Part 63, Subpart EEEE – National Emission Standards for Hazardous 
Air Pollutants: Organic Liquids Distribution (non-Gasoline) 

Subpart EEEE applies to organic liquids distribution (OLD) operations at major sources of HAP. 
The Project includes installation of a new methanol tank and a new hot water tank.  However, 
these new tanks are not subject to this rule because they are part of the Mill’s pulping system as 
defined under Subpart S. EPA confirmed that tanks in pulp and paper mills that are part of the 
pulping or bleaching systems are not subject to Subpart EEEE in a December 2004 determination 
(ADI Control Number M050008). 

3.1.2.4 40 CFR Part 63, Subpart DDDDD – National Emission Standards for 
Hazardous Air Pollutants for Major Sources: Industrial, Commercial, and 
Institutional Boilers and Process Heaters. 

New-Indy Catawba is subject to 40 CFR Part 63, Subpart DDDDD, also referred to as Boiler MACT.  
Boiler MACT sets forth emissions limits and work practice standards; testing and fuel analyses 
requirements; and monitoring, recordkeeping, notification, and reporting requirements that 
apply to boilers and process heaters located at major sources of HAP.  The Nos. 1 and 2 
Combination Boilers are subject to the requirements of 40 CFR Part 63, Subpart DDDDD.  The 
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Nos. 2 and 3 Recovery Furnaces are not subject to the rule per §63.7491(b).  The Project will not 
affect the regulatory applicability of 40 CFR Part 63, Subpart DDDDD, for either combination 
boiler and will not affect compliance with the applicable emissions limits. The Mill will continue 
to comply with the currently applicable provisions of 40 CFR Part 63, Subpart DDDDD, in the same 
manner after completion of the Project. 

3.1.3 New Source Review 

The Mill is located in York County which is classified as in attainment of or unclassifiable for the 
National Ambient Air Quality Standards (NAAQS) for regulated NSR pollutants.  Therefore, 
Nonattainment New Source Review (NNSR) regulations do not apply to this Project and the 
Project is analyzed for applicability as it relates to the PSD requirements.  Implementation of the 
PSD regulations (i.e., 40 CFR §51.166) has been delegated in full to the State of South Carolina. 
Refer to Section 3.2.2.3 for a discussion of PSD applicability.  

3.1.4 Compliance Assurance Monitoring 

U.S. EPA developed the CAM rule at 40 CFR Part 64 as a means for providing reasonable assurance 
that continuous compliance with applicable requirements is achieved for certain emissions units 
located at major stationary sources subject to Title V permitting.  CAM applies to pollutant-
specific emissions units (PSEUs) that (1) are subject to an emissions limit or standard (2) use a 
control device to achieve compliance with that emissions limit or standard, and (3) have potential 
pre-control device emissions in the amount required to classify the unit as a major source under 
Part 70 of the Clean Air Act (CAA).  Part 64 does not apply to emissions limitations or standards 
proposed after November 15, 1990 pursuant to Section 111 or 112 of the Clean Air Act (e.g., post-
1990 NSPS or NESHAP).  The proposed Project is not subject to CAM requirements because the 
new steam stripper is subject to 40 CFR Part 60, Subpart BBa and 40 CFR Part 63, Subpart S, which 
are standards proposed after November 15, 1990.   

3.1.5 Requirements for Preparation, Adoption, and Submittal of Implementation Plans 

U.S. EPA requires air agencies to develop and submit air quality data characterizing maximum 1-
hour ambient concentrations of sulfur dioxide (SO2) through ambient air quality monitoring or 
air quality modeling analysis at the air agency’s election.  These requirements are promulgated 
under 40 CFR Part 51.     

3.1.5.1 40 CFR Part 51, Subpart BB—Data Requirements for Characterizing Air 



New-Indy Catawba LLC 
Catawba, South Carolina 

New Condensate Stripper Permit Application 
 

3-8 

  4/29/2024 

Quality for the Primary SO2 NAAQS (SO2 Data Requirements Rule or SO2 DRR) 

The Mill submitted facility-wide air dispersion modeling in November 2016 to comply with 40 CFR 
51.1203(d).  The Mill updated the facility-wide air dispersion modeling in October 2021.  The 
actual SO2 emissions following the Project are expected to remain below the SO2 emission rates 
included in the modeling analysis submitted in 2016 and 2021.  The Mill will continue to perform 
an annual review of the actual SO2 emission rates against the 2016 and 2021 model emission 
rates to determine if an updated modeling demonstration is necessary. 

3.1.6 Title V Operating Permits 

New-Indy Catawba operates under TVOP TV-2440-0005 issued on May 7, 2019, with an effective 
date of July 1, 2019, and an expiration date of December 31, 2023.  New-Indy Catawba submitted 
a Title V operating permit renewal application on December 1, 2023. SCDHEC determined the 
Title V operating permit renewal application was complete on December 18, 2023. Through this 
Application, New-Indy Catawba is requesting a construction permit to perform the Project.  
Construction permit application forms required by SCDHEC are included in Appendix A.  New-
Indy Catawba will request a modification to the TVOP within 15 days of startup of the Project, 
which is required by the Consent Order to be no later than June 30, 2025.    

3.2 SOUTH CAROLINA AIR QUALITY REGULATIONS 

This section addresses the applicability of state air regulatory requirements to the Project.   

3.2.1 Regulation 61-62.1:  Section II, Permit Requirements 

This regulation specifies the construction and operating permit requirements for new or modified 
sources.  This permit application is intended to satisfy the construction permitting requirements 
of Regulation 62.1 Section II.  Completed SCDHEC construction permit application forms are 
included in Appendix A. The original application was submitted in March 2023, prior to 
implementation of the current SCDHEC ePermitting system. This updated application has been 
re-submitted in the original hardcopy form and is not in the ePermitting system.  

3.2.2 Regulation 61-62.5:  Air Pollution Control Standards 

The list below identifies potentially applicable SC air pollution control regulations and standards 
associated with the Project.   

• Standard No. 2 – Ambient Air Quality Standards 
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• Standard No. 3 – Waste Combustion and Reduction 

• Standard No. 4 – Emissions from Process Industries 

• Standard No. 7 – Prevention of Significant Deterioration 

• Standard No. 8 – Toxic Air Pollutants 

3.2.2.1 Standard No. 2 – Ambient Air Quality Standards 

SCDHEC Standard No. 2 addresses the National Ambient Air Quality Standards (NAAQS). Except 
for an ambient air quality standard for gaseous fluorides, the SCHDEC ambient air quality 
standards are equivalent to the Federal NAAQS.  New-Indy Catawba has previously submitted 
facility-wide air dispersion modeling evaluations to demonstrate compliance with Standard No. 
2.   

The Project may slightly increase the actual emissions of SO2, nitrogen oxides (NOX), and carbon 
monoxide (CO) from the No. 3 Recovery Furnace when burning LVHC gases. However, the 
maximum SO2 and NOX emissions from the No.3 Recovery Furnace when burning LVHC gases will 
be less than 10 percent of the emissions from burning the LVHC gases in the Nos. 1 and 2 
Combination Boilers. The maximum SO2 and NOX emissions from LVHC combustion in the 
combination boilers are not expected to change as a result of the project. The CO emissions from 
burning LVHC gases will be unchanged when combusted in the recovery furnace or the 
combination boilers. 

The emissions of SO2, NOX, CO, particulate matter (PM), PM less than 10 microns (PM10), and PM 
less than 2.5 microns (PM2.5) from the LVHC System natural gas ignitor in the No. 3 Recovery 
Furnace are well below the 1.14 pounds per hour modeling exemption threshold in the South 
Carolina Modeling Guidelines2, Section 2.2.3. Therefore, the very small emissions increases from 
the LVHC natural gas ignitor have not been modeled for this permit application. 

The additional steam potentially required from the combination boilers to operate the new 
condensate stripper will not exceed the current steaming capacity of each combination boiler, as 
reflected in the SO2, NOX, CO, PM, PM10, PM2.5 and CO emissions rates modeled previously.  

 

2 South Carolina Modeling Guidelines for Air Quality Permits (Revised April 15, 2019). 
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Therefore, no updates to the modeled emissions rates from the combination boilers are required 
for this permit application.   

The SO2 emissions from the Project will decrease by approximately 90 tons per year. The 
reduction in SO2 emissions meets the single factor emissions netting option 2 in the South 
Carolina Other Information Guidance3. The modeled SO2 Emissions Rate from black liquor 
combustion in the 2016 and 2021 SO2 DRR modeling is 18.70 lb/hr from the No. 3 Recovery 
Furnace. The maximum SO2 emissions rate from burning black liquor in the 2023 Title V renewal 
application is 5.95 pounds per hour. The additional SO2 emissions from LVHC gases and methanol 
combustion is 7.4 pounds per hour, making the new total SO2 emissions 13.35 pounds per hour, 
more than 5 pounds per hour lower than the modeled SO2 emissions rate from black liquor 
combustion.  Therefore, no updates to the SO2 modeling submitted previously in 2016 and 2021 
have been prepared for this permit application. 

The NOX emissions will increase from the Project approximately 24 tpy, which is slightly over one-
half the Prevention of Significant Deterioration (PSD) significance threshold, due primarily to 
increased steam usage by the new condensate stripper. The NOX emissions due to the Project 
meet weight of evidence approach 1 in the South Carolina Other Information. The modeled NOX 
Emissions Rate for Ambient Air Standards in the current Title V permit is 146.03 lb/hr from the 
No. 3 Recovery Furnace. The maximum NOX emissions rate from burning black liquor in the 2023 
Title V renewal application is 122.4 pounds per hour. The additional NOX emissions from LVHC 
gases and methanol combustion is 4.3 pounds per hour, making the new total NOX emissions 
126.7 pounds per hour, more than 19 pounds per hour lower than the modeled NOX emissions 
rate .  Therefore, no updates to the NOX modeling submitted previously have been prepared for 
this permit application.  

The CO emissions will increase from the Project less than one-half the Prevention of Significant 
Deterioration (PSD) significance threshold, due primarily to increased steam usage by the new 
condensate stripper. The CO emissions due to the Project meet weight of evidence approach 1 
in the South Carolina Other Information. The CO emissions from burning LVHC gases will be 
unchanged when combusted in the recovery furnace or the combination boilers.  The modeled 
CO Emissions Rate for Ambient Air Standards in the current Title V permit is 330.96 lb/hr from 

 

3 Guidance Concerning Other Information Used for Permitting Requirements in Demonstrating Emissions Do Not 
Interfere With Attainment or Maintenance of any State of Federal Standard (Updated December 12, 2018). 
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the No. 3 Recovery Furnace. The maximum CO emissions rate from burning black liquor in the 
2023 Title V renewal application is 102.9 pounds per hour. The additional CO emissions from 
LVHC gases and methanol combustion is 8.3 pounds per hour, making the new total CO emissions 
111.1 pounds per hour, more than 200 pounds per hour lower than the modeled CO emissions 
rate.   Therefore, no updates to the CO modeling submitted previously have been prepared for 
this permit application.  

Therefore, no updates to the previous Standard No. 2 modeling demonstration are required.  

3.2.2.1 Standard No. 3 – Waste Combustion and Reduction 

Standard No. 3 applies to any source that burns any waste other than virgin fuels for any purpose.  
The standard contains various exemptions for the pulp and paper source category. Section I.J.1 
specifies that recovery furnaces burning black liquor and TRS compounds are not subject to the 
standard. Section I.J.1 also specifies that gaseous process streams containing TRS compounds 
that are regulated in accordance with Section XI of Regulation 61-62.5, Standard No. 4, or NSPS 
are not subject to Standard No. 3. Because the SOG and LVHC collection system gases containing 
TRS that are regulated in accordance with Standard No. 4 or NSPS Subpart BB/BBa, combustion 
of those gases in combination boilers or recovery furnaces is not subject to Standard No. 3.   

Standard No. 3 specifically states that any "facility with an emission unit and/or control device 
that complies with all the requirements of an applicable Maximum Achievable Control 
Technology (MACT) Standard under 40 CFR 63, including the testing and reporting requirements, 
may request an exemption from this standard." (61 -62.5, Section l.J.3.)  

During development of the Pulp and Paper MACT regulations at 40 CFR 63, Subpart S, U.S. EPA 
reviewed the practice of combusting methanol condensed from stripper-off-gases. The U.S. EPA 
determined that the methanol condensate "does not appear to contain metal or chlorinated 
organic HAP's ..." (61 Fed. Reg. 9397) (emphasis added). The U.S. EPA also found that burning 
methanol condensate "will not increase the potential environmental risk over the burning of the 
steam stripper vent gases prior to condensation." U.S. EPA reaffirmed this conclusion in 2011 
during its Residual Risk and Technology Review (RTR) of the Pulp and Paper (Subpart S) MACT. In 
the final RTR rule, U.S. EPA stated: "We conclude based on the Residual Risk Assessment cited 
here that the risks from the subpart S pulp and papermaking source category are acceptable and 
that the current standard protects the public health with an ample margin of safety. 
Consequently, we are re-adopting the MACT standards for subpart S pursuant to our 112(f)(2) 
review." (77 Fed. Reg. 55705)  
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Therefore, the combustion of black liquor and condensed methanol from stripper-off-gases in 
the recovery furnaces mill qualifies for the exemption from Standard No. 3 provided in Section 
l.J.3. 

3.2.2.2 Standard No. 4 – Emissions from Process Industries 

SCDHEC Regulation 61-62.5, Standard No. 4 establishes standards for opacity and certain other 
pollutants for specific sources in specific industries and establishes PM and opacity standards for 
industrial processes not otherwise regulated. The new steam stripper and the new tanks do not 
cause visible emissions into the atmosphere; therefore, this standard does not apply.   

Section XI regulates emissions of TRS from Kraft Pulp Mills where construction or modification 
commenced prior to September 24, 1976 from recovery furnaces, digester systems, multiple-
effect evaporator systems, lime kilns, and condensate stripper systems. The No. 2 Recovery 
Furnace is currently subject to Standard 4 and will continue to comply with the TRS limits after 
completion of the Project.  The TRS emissions from the No. 3 Recovery Furnace and No. 3 
Evaporator Set with Concentrator are subject to 40 CFR Part 60, Subpart BB. The TRS emissions 
from the No. 1 Evaporator Set with Concentrator, the existing steam stripper, and the new 
condensate steam stripper are/will be subject to 40 CFR Part 60, Subpart BBa.   

3.2.2.3 Standard No. 7 – Prevention of Significant Deterioration – Permit 
Requirements 

PSD requirements apply to major stationary sources of regulated NSR pollutants that are located 
in areas that are in attainment with the NAAQS or unclassifiable.  Implementation of the PSD 
regulations has been delegated in full to the State of South Carolina.  These air quality regulations 
are contained in SCDHEC Regulation 61-62.5, Standard No. 7.  The PSD regulations apply to major 
modifications at major stationary sources, which are considered those sources belonging to any 
one of the 28 source categories listed in the regulations that have the potential to emit (PTE) 100 
tons per year (tpy) or more of an NSR-regulated pollutant, or any other source that has the PTE 
250 tpy or more of an NSR-regulated pollutant.  The Mill is considered a major stationary source 
because it emits or has the PTE 100 tpy or more of a regulated NSR pollutant.  Because it includes 
physical changes to the Mill, the installation of the new steam stripper is a “project” as defined 
in Standard No. 7(b)(40).   

New-Indy Catawba has assessed the applicability of PSD to this Project by performing the hybrid 
test as prescribed under U.S. EPA’s PSD rules (as adopted by South Carolina) at 40 CFR 
52.21(a)(2)(iv)(f), described as the hybrid test for projects that involve multiple types of emissions 
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units.  The future emissions from the backup steam stripper system, existing foul condensate 
Hardpipe, existing ASB, existing evaporator and turpentine recovery system LVHC gases, and 
steam required for the existing steam stripper system are calculated as PAE per SCDHEC 
Regulation 61-62.5, Standard No. 7, paragraph (B)(41).  The future emissions from the new steam 
stripper and the generation of steam to operate the new steam stripper are PTE per SCDHEC 
Regulation 61-62.5, Standard No. 7, paragraph (B)(37).   

The PSD applicability analysis has been completed for the applicable NSR regulated air pollutants, 
including SO2, NOx, CO, volatile organic compounds (VOC), TRS, H2S, PM, PM10, PM2.5, lead (Pb), 
sulfuric acid mist, and carbon dioxide (CO2).  There are no increases in emissions of fluorides from 
the Project.  Emissions calculations used for determining PSD applicability are included in 
Appendix B. 

At this time, New-Indy Catawba has not excluded emissions the mill was capable of 
accommodating during the baseline period or excluded demand growth from the projected 
actual emissions as allowed under SCDHEC Regulation 61-62.5, Standard No. 7, paragraph 
(B)(41)(b)(iii). New-Indy Catawba may decide to utilize these two exclusions from PAE during this 
or future permitting if desirable.  

3.2.2.3.1 Baseline Actual Emissions  

Baseline actual emissions (BAE) from an existing source are defined by Standard No. 7, paragraph 
(B)(4)(b) as:   

“the average rate, in tpy, at which the emissions unit actually emitted the pollutant 
during any consecutive 24-month period selected by the owner or operator within 
the 10-year period immediately preceding either the date the owner or operator 
begins actual construction of the project, or the date a complete permit application 
is received by the Department for a permit required under this section or under a 
plan approved by the Administrator, whichever is earlier, except that the 10-year 
period shall not include any period earlier than November 15, 1990.”  

BAE for all existing sources and pollutants are based on the 24-month period following conversion 
of the mill to manufacturing unbleached paper grades starting in March 2021 and extending 
through February 2023. For simplicity, baseline annual production rates are assumed to occur 
over 8,760 operating hours. The BAE for the existing steam stripper (aka future backup stripper) 
off gases (and the required steam) are adjusted using the actual operating days to reflect that 
the stripper did not return to service until May 3, 2021.  
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Sulfur Dioxide 

The baseline actual SO2 emissions from burning the SOG from the existing steam stripper and 
LVHC collection system gases are based on the average emissions factors developed from the 
most recent (October 2021) source testing for SO2. The emissions are further sub-divided 
between LVHC and HVLC streams using the post-Project Columbia SO2 emissions factors 
presented in Appendix C – Tab A of the July 2019 and April 2020 permit applications approved by 
SCDHEC in Construction Permit DF.  

Nitrogen Oxides and Carbon Monoxide 

The baseline actual NOX and CO emissions from burning the SOG from the existing steam stripper 
are based on the post-Project Columbia NOX emissions factors presented in Appendix C – Tab A 
of the July 2019 and April 2020 permit applications approved by SCDHEC in Construction Permit 
DF.  

Volatile Organic Compounds 

The baseline actual VOC emissions from the existing condensate stripper system are based on 
the actual amount of methanol stripped from the foul condensate during the baseline period for 
which records are available. The non-methanol VOC emissions (including the TRS compounds 
that are also VOC as further described in the next section) from the ASB from treatment of Mill 
process wastewater and the foul condensate not treated in the existing steam stripper are 
calculated using the U.S. EPA WATER9 Model. To calculate methanol emissions from the ASB, 
New-Indy Catawba used a spreadsheet version of the WATER9 calculations from the National 
Council for Air and Stream Improvement (NCASI) to calculate the fractions biodegraded and 
emitted developed from Procedure 5 (Multiple Zone Concentration Measurements) in 40 CFR 
Part 63, Appendix C, Form XIII (“NCASI Form XIII calculation spreadsheet”). The WATER9 Model 
and Form XIII calculation utilize site-specific liquid concentration data, the site-specific 
configuration of the treatment unit [including the area or length of unit, liquid depth, wind speed, 
aeration type (i.e., mechanical aeration)], and the total amount of aeration to calculate the 
emissions rate in grams per second (g/s). 

Baseline actual methanol emissions from the ASB are based on the NCASI Form XIII calculations 
for NESHAP Subpart S performance testing conducted during the baseline period. The baseline 
actual VOC emissions from the LVHC collection system are based on the post-Project Columbia 
VOC emissions factors presented in Appendix C – Tab A of the July 2019 and April 2020 permit 
applications approved by SCDHEC in Construction Permit DF.  
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Hydrogen Sulfide and Total Reduced Sulfur Compounds  

The baseline hydrogen sulfide (H2S) and total reduced sulfur (TRS) emissions from burning the 
SOG from the existing steam stripper and the LVHC collection system gases are based on the 
average emissions factors developed from the June 2021 source testing for H2S and TRS. The 
emissions are further sub-divided between LVHC and HVLC streams using the post-Project 
Columbia H2S and TRS emissions factors presented in Appendix C – Tab A of the July 2019 and 
April 2020 permit applications approved by SCDHEC in Construction Permit DF.  

The baseline actual H2S emissions from the ASB from treatment of Mill process wastewater and  
the foul condensate not treated in the existing steam stripper are calculated using the NCASI 
Hydrogen Sulfide Emissions Simulator, or “H2SSIM” Model, which utilizes site-specific 
wastewater configuration, site-specific liquid test results for H2S, and site-specific data inputs 
[e.g., temperature, dissolved oxygen (DO), pH].  H2SSIM inputs are based on May and July 2022 
sampling data for H2S in the foul condensate, as well as dissolved oxygen (DO) data for the ASB 
taken during NESHAP Subpart S performance testing during the baseline period. The baseline 
emissions for methyl mercaptan (MMC), dimethyl disulfide (DMDS), and dimethyl sulfide (DMS) 
are calculated using WATER9 based on May and July 2022 sampling of the foul condensate. 
During the May and July 2022 testing, foul condensate sample results were representative of the 
concentrations before chemical oxidant was added. The Mill has been chemically oxidizing the 
contents of the Hardpipe prior to entry into the ASB since June 2021. For calculating BAE of H2S 
and TRS emissions from the ASB, the May and July 2022 foul condensate samples were adjusted 
as follows to account for the effects of the chemical oxidant:  

• H2S concentrations in the Hardpipe effluent were reduced by 99%. 
• DMS concentrations in the Hardpipe effluent were reduced by 90%. 
• MMC concentrations in the Hardpipe effluent were reduced by 99% and assumed to 

be converted to DMDS. 
• DMDS concentrations are assumed to not be reduced by chemical oxidant. DMDS 

concentrations in the Hardpipe effluent were increased to account for the oxidation 
of MMC to DMDS.  

These adjustments are based on NCASI Technical Bulletin No. 949, Section 5.3.1 for Hydrogen 
Peroxide and additional bench scale study results and curves provided by NCASI. Pertinent pages 
from NCASI Technical Bulletin No. 949 and the bench scale study are attached as supporting 
information in Appendix B. 
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Steam Baseline 

The BAE of products of combustion (NOX, CO, VOC, PM, PM10, PM2.5, Lead, and CO2e) for the 
steam required by the existing steam stripper are based on the actual heat input from fossil fuels 
to both combination boilers during the baseline period. New-Indy Catawba operates the two 
recovery furnaces as base-loaded steam generators with the combination boilers handling most 
swings in steam load. New-Indy Catawba burns all the biomass available in the combination 
boilers because biomass is the most cost-effective fuel on an MMBtu basis. Additional steam is 
generated from burning natural gas and No. 6 fuel oil as needed. During the baseline period, 
natural gas accounted for 97.9% of the fossil fuel heat input to both combination boilers, with 
No. 6 fuel oil constituting the remaining 2.1% of the fossil fuel heat input.   

3.2.2.3.2 Projected Actual Emissions and Potential to Emit 

PAE is defined by the SCDHEC Regulation 61-62.5, Standard No. 7, paragraph (B)(41) as:   

“the maximum annual rate, in tpy, at which an existing emissions unit is projected 
to emit a regulated NSR pollutant in any one of the five (5) years (12-month period) 
following the date the unit resumes regular operation after the project, or in any 
one of the ten (10) years following that date, if the project involves increasing the 
emissions unit's design capacity or its potential to emit that regulated NSR 
pollutant and full utilization of the unit would result in a significant emissions 
increase or a significant net emissions increase at the major stationary source.”   

As described previously, PAE are calculated from the existing steam stripper, existing foul 
condensate Hardpipe, existing ASB, existing LVHC collection system gases, and steam required 
for the existing steam stripper.  

PTE is defined by the SCDHEC Regulation 61-62.5, Standard No Standard No. 7, paragraph (B)(37) 
as: 

“the maximum capacity of a stationary source to emit a pollutant under its physical 
and operational design. Any physical or operational limitation on the capacity of 
the source to emit a pollutant, including air pollution control equipment and 
restrictions on hours of operation or on the type or amount of material combusted, 
stored, or processed, shall be treated as part of its design if the limitation or the 
effect it would have on emissions is federally enforceable.” 

The future emissions from the new steam stripper system and the generation of steam to operate 
the new steam stripper system are PTE.   
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PAE and PTE were calculated for three different stripper operating scenarios as shown below in 
Table 3-1. The new stripper is expected to be online at least 90% of the annual operating time. 
The backup steam stripper is expected to be online 4.75% of the annual operating time. There 
will also be periods when the new stripper may need to go offline and the backup stripper 
brought into service. During these transition periods until a stripper is returned to service, 
untreated foul condensate will be discharged through the Hardpipe to the ASB. While in the 
Hardpipe prior to entering the ASB, the TRS compounds in the condensates will be chemically 
oxidized to reduce the potential for odors from the ASB when operating during these brief 
transition periods, which are required by Part I of Appendix A of the November 16, 2022 EPA 
Consent Decree to be equal to or less than 460 hours (5.25%) of annual operating time.  

The PAE and PTE for all scenarios are based on the design foul condensate sulfur loading 
[168 parts per million by weight (ppmw)] and maximum design foul condensate flow [850 gallons 
per minute (gpm)]. Emissions factors [on a pound per air-dried ton of pulp (lb/ADTP) basis] are 
calculated based on 2,444 ADTP/day, which is at the lower range of production for which the 
maximum design foul condensate flow is expected. The design foul condensate sulfur loading is 
based on liquid samples taken during the June 2021 site-specific testing. The sulfur concentration 
of 168 ppmw at the design foul condensate flow is equivalent to 0.70 pound of TRS as sulfur per 
ADTP.  PAE are calculated for each of the three stripper operating scenarios based on 8,760 hours 
per year and a maximum pulp production of 2,700 ADTP/day.  

The following sections provide further detail and different operating configurations within 
particular scenarios.  

New Steam Stripper Online Scenario 

While the new steam stripper is operating, the stripped condensate from the new steam stripper 
will be recycled to the brownstock washers, as needed.  

The new stripper has two operating configurations, with and without the rectified methanol 
system operating. The rectified methanol system will separate methanol from the new stripper’s 
offgases. The rectified methanol is referred to as SRL. As stated previously, the new steam 
stripper is expected to be online at least 90% of the annual operating time. The rectified methanol 
system is expected to be online 95% of the time that the new stripper is operating. A summary 
of the different operating control configurations for when the new stripper is operating is 
summarized in Table 3-2 below. 
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Table 3-1  Stripper Operating Scenarios 

 

Table 3-2  New Stripper System Operating Scenarios 

 

Operating Time
% hrs

New Stripper Online 90% 7,884.0
Backup Stripper Online 4.75% 416.0
No Stripper Online 5.25% 460.0

Stripper Operating Scenario
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The SRL is expected to contain approximately 40% of the TRS, with the remaining 60% in the LVHC 
off-gases from the rectified methanol system.  The SRL will be blended with black liquor and 
burned in both recovery furnaces at a maximum concentration of 2%. The sodium fume inside 
the recovery furnace absorbs the sulfur from combustion of the black liquor and will also absorb 
the sulfur from combustion of the SRL. We conservatively assumed 99% absorption within the 
salt fume based on information provided in NCASI Technical Bulletin No. 604. This is expected to 
occur 100% of the time the rectified methanol system is operating (SRL mode).  

When operating in SRL mode, the LVHC off-gases from the rectified methanol system will be 
vented into the LVHC System. In addition, the LVHC gases from the evaporators and turpentine 
recovery system will be vented to the No. 3 Recovery Furnace as part of this project. The No. 3 
Recovery Furnace is expected to be available for LVHC combustion at least 75% of the operating 
time. When the No. 3 Recovery Furnace cannot receive these gases, the LVHC will be combusted 
in the combination boilers the remaining 25% of the time. The LVHC gases will pass through the 
LVHC caustic scrubber prior to being combusted in the combination boilers. The LVHC scrubber 
removes approximately 50% of the sulfur from the gas stream. The LVHC gas scrubber is not 
necessary and will not be used when the LVHC gases are being combusted in the No. 3 Recovery 
Furnace because the salt fume in the recovery furnace provides the expected sulfur control.  

Sulfur Dioxide, Hydrogen Sulfide, and Total Reduced Sulfur Compounds  

As previously stated, the SRL is expected to contain approximately 40% of the TRS as sulfur foul 
condensate loading of 0.70 lb S/ADTP. The sodium fume inside the recovery furnace absorbs the 
sulfur produced from combusting black liquor and will also absorb the sulfur produced by  
combusting the foul condensate present in the methanol. It is conservatively assumed that 99% 
of the sulfur from combusting the SRL is absorbed by the sodium fume (NCASI Technical Bulletin 
604), and the remaining 1% is oxidized to SO2. This is expected to occur 100% of the time in SRL 
mode. 

To calculate TRS and H2S emissions from burning the SRL in the recovery furnaces, a sulfur 
capture of 99% is applied with a 99% conversion factor to SO2, for a combined capture and 
conversion factor of 99.9%.  

Similarly, the LVHC gases from the rectified methanol system are expected to contain 
approximately 60% of the TRS as sulfur foul condensate loading of 0.70 lb S/ADTP and will be 
vented into the LVHC System. When the LVHC is combusted in the No. 3 Recovery Furnace, the 
sodium fume inside the recovery furnace is also expected to absorb 99% of the sulfur from the 
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LVHC gases before it can be converted to SO2.  When the LVHC is combusted in the combination 
boilers, the  LVHC scrubber will capture 50% of the sulfur before conversion to SO2. H2S and TRS 
emissions from the rectified methanol system LVHC are calculated based on conservatively 
assuming 99.9% capture or conversion to SO2 in the recovery furnace and 99% conversion to SO2 
in the combination boilers. 

When the rectified methanol system is not operating, SOG from the new stripper will be vented 
to the combination boilers, and the TRS as sulfur foul condensate loading of 0.70 lb S/ADTP is 
assumed to be 100% converted to SO2 to calculate SO2 emissions. H2S and TRS emissions from 
combusting SOGs in the combination boilers are based on conservatively assuming a 99% 
conversion to SO2.  

When the new stripper is operating, regardless of SRL status, there will be no foul or stripped 
condensate flow to the Hardpipe. Projected emissions of TRS compounds (excluding H2S) from 
the ASB are calculated based on the WATER9 Model. Projected emissions of H2S from the ASB 
are calculated based on the H2SSIM Model. Both WATER9 and H2SSIM emissions calculations are 
based on the average ASB influent concentrations from data collected during the 2021 and 2022 
TRS testing efforts.  

Nitrogen Oxides 

When the rectified methanol system is operating, the methanol condenser is expected to 
condense more than 90% of the methanol in the SOG. The SOG also contains ammonia, which is 
also expected to be condensed with the methanol.  The remaining ammonia will be vented with 
the SRL off-gases into the LVHC system. As a result, there will be an increase in ammonia when 
(1) SRL is mixed with liquor and burned in the recovery furnaces and (2) the SRL LVHC off-gases 
are combusted in the No. 3 Recovery Furnace.  

The ammonia in the methanol is expected to contribute less than 2% of the total nitrogen in the 
black liquor. The NOX emissions from the recovery furnaces have been conservatively assumed 
to increase 2% when burning SRL and the SRL LVHC.  

The NOX emissions from combustion of the SRL LVHC and SOG in the combination boilers are 
based on the post-Project Columbia NOX emissions factors presented in Appendix C – Tab A of 
the July 2019 and April 2020 permit applications approved by SCDHEC in Construction Permit DF. 
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Carbon Monoxide  

In SRL mode, the SRL will be blended with the black liquor and burned in both recovery furnaces 
at a maximum concentration of 2%. There is no information to suggest the CO emissions will 
change when the SRL is burned in the recovery furnaces.   

The CO emissions from combustion of the SRL LVHC and SOG are based on the post-Project 
Columbia CO emissions factors presented in Appendix C – Tab A of the July 2019 and April 2020 
permit applications approved by SCDHEC in Construction Permit DF. 

Volatile Organic Compounds 

The projected actual VOC emissions for the new steam stripper system are based on the 
theoretical maximum methanol collection (16 lb/ODTP) at the maximum pulp production (2,700 
ADTP/day).  

In SRL mode, the SRL will be blended with the black liquor and burned in both recovery furnaces 
at a maximum concentration of 2%. The SRL will be combusted in the recovery furnace to an 
expected 99.9% VOC destruction in the liquid phase. 

When the new stripper is operating, there will be no foul or stripped condensate flow to the 
Hardpipe. Non-methanol VOC emissions (acetaldehyde, methyl ethyl ketone, propionaldehyde, 
and TRS VOCs) from the ASB are calculated based on WATER9, using the average ASB influent 
concentrations from data collected during 2021 and 2022 TRS and NESHAP Subpart S testing 
efforts. Methanol emissions from the ASB are based on the NCASI Form XIII calculation 
spreadsheet using the average ASB influent and effluent methanol concentrations from all data 
collected during 2021 and 2022 and the average zone treatment profiles from 2021 and 2022 
NESHAP Subpart S performance tests.  

Backup Stripper Online Scenario 

As stated previously, once the new stripper is installed, the existing stripper will be demoted to 
the backup steam stripper role. For the purposes of calculating projected actual emissions (PAE), 
the backup steam stripper is projected to be online a minimum of 4.75% of the annual operating 
time. The backup steam stripper will be operated in “TRS mode” to remove TRS from the foul 
condensate. In TRS mode, the backup stripper will also remove approximately 45% of the 
methanol from the foul condensate. The SOG from the backup steam stripper will be vented to 
the combination boilers. The stripped condensate from the backup steam stripper will be 
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discharged to the Hardpipe where the remaining unstripped methanol will be biologically treated 
in the ASB.   

After the original submittal of this application and further discussions with SCDHEC, an alternate 
operating scenario for the backup stripper operating in “methanol mode” was established in 
addition to the “TRS mode” operation described above. Upon completion of the Project, the Mill 
can operate the existing stripper in either “TRS mode” or “methanol mode” during the periods 
the backup stripper is projected to operate. The calculations provided in Appendix B of this 
application include the emissions rates of each pollutant for both the TRS mode and methanol 
mode backup stripper operating scenarios. For each pollutant, the worst-case backup stripper 
operating mode was used to determine PSD applicability. For simplicity, this section will only 
discuss the TRS mode emissions calculations, consistent with the original submittal. Appendix D 
to this application provides a detailed description of the backup stripper operating in “methanol 
mode” as well as the supporting calculation documentation provided to SCDHEC after submittal 
of the original application.  

Sulfur Dioxide  

The backup steam stripper will be operated in “TRS mode” to remove TRS from the foul 
condensate. SO2 emissions from combustion of the backup stripper SOG in the combination 
boilers are conservatively calculated assuming all of the 0.70 lb S/ADTP of sulfur present in the 
foul condensate will be captured in the SOG and converted to SO2 during combustion.  

Nitrogen Oxides and Carbon Monoxide 

The NOX and CO emissions from combustion of SOG are based on the post-Project Columbia NOX 
emissions factors presented in Appendix C – Tab A of the July 2019 and April 2020 permit 
applications approved by SCDHEC in Construction Permit DF. 

Volatile Organic Compounds 

The projected actual VOC emissions for the backup stripper are based on the maximum expected 
methanol collection (16 lb/ODTP) at the maximum pulp production (2,700 ADTP/day). To 
calculate VOC emissions from backup stripper SOG combustion, it is conservatively assumed that 
the methanol present in the foul condensate will be captured with the SOG and combusted with 
98% control at the combination boilers.  
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Methanol emissions from the ASB are based on the NCASI Form XIII calculation spreadsheet using 
the average ASB influent and effluent methanol concentrations from all data collected during 
2021 and 2022 and the average zone treatment profiles from 2021 and 2022 NESHAP Subpart S 
performance tests. The methanol concentration in the stripped condensate from the backup 
stripper is based on the theoretical maximum methanol collection (16 lb/ODTP) in the foul 
condensate and an expected 45% removal efficiency from the backup stripper operating in “TRS 
mode.” 

Acetaldehyde, methyl ethyl ketone, and propionaldehyde are assumed to be emitted at the same 
ratio to methanol as compared to the baseline. Emissions of TRS compounds that are also VOC 
are calculated using WATER9 with the design foul condensate loadings of TRS compounds being 
reduced by 98% in the backup stripper operating in “TRS mode” before entering the ASB.  

Hydrogen Sulfide and Total Reduced Sulfur Compounds 

To calculate TRS and H2S emissions from backup stripper SOG combustion, it is conservatively 
assumed that the design foul condensate sulfur loading will be captured with the SOG and only 
99% will be converted to SO2 at the combination boilers. 

Projected emissions of TRS compounds (excluding H2S) from the ASB are based on WATER9. 
Projected emissions of H2S from the ASB are calculated based on H2SSIM. Both WATER9 and 
H2SSIM emissions are based on the average ASB influent concentrations from data collected 
during 2021 and 2022 TRS testing and the design foul condensate sulfur loadings of TRS 
compounds being reduced by 98% in the backup stripper operating in “TRS mode.” 

No Stripper Online Scenario 

The post-Project emissions also account for brief periods when the new stripper may need to go 
offline and the backup stripper brought into service. During these transition periods, untreated 
foul condensate will be discharged through the Hardpipe to the ASB. While in the Hardpipe prior 
to entering the ASB, the TRS compounds will be chemically oxidized to reduce the potential for 
odors from the ASB when operating during these transition periods, which are required by Item 
I.a of Appendix A of the November 16, 2022 EPA Consent Decree to be less than 460 hours 
(5.25%) of annual operating time.  

When there is no SOG being created by either stripper, there are no emissions of SO2, NOx, or 
CO corresponding to the periods when all foul condensate is treated in the ASB.  
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Volatile Organic Compounds, Hydrogen Sulfide, and Total Reduced Sulfur Compounds 

Methanol emissions from the ASB are based on NCASI Form XIII calculation spreadsheet using 
the average ASB influent and effluent methanol concentrations from all data collected during 
2021 and 2022 and the average zone treatment profiles from 2021 and 2022 NESHAP Subpart S 
performance tests. The methanol concentration in the foul condensate is based on the maximum 
methanol collection (16 lb/ODTP).  

Acetaldehyde, methyl ethyl ketone, and propionaldehyde are assumed to be emitted at the same 
ratio to methanol as compared to the baseline.  

Emissions of TRS compounds are calculated using WATER9 and H2SSIM (H2S) with the design foul 
condensate sulfur loadings of TRS compounds being adjusted based on NCASI Technical Bulletin 
No. 949 to account for the effects of the chemical oxidant, consistent with how baseline actual 
emissions are calculated.  

• H2S concentrations in the Hardpipe were reduced by 99%. 
• DMS concentrations in the Hardpipe were reduced by 90%. 
• MMC concentrations in the Hardpipe were reduced by 99% and assumed to be 

converted to DMDS. 
• DMDS concentrations are assumed not reduced by chemical oxidant. DMDS 

concentrations of the Hardpipe were increased to account for the MMC oxidized into 
DMDS.  

PAE and PTE Independent from Stripper Operating Scenario 

LVHC Collection System 

As stated previously, the No. 3 Recovery Furnace is expected to provide LVHC combustion at least 
75% of the operating time. When the No. 3 Recovery Furnace cannot receive the LVHC gases, the 
LVHC gases will then be combusted in the combination boilers the remaining 25% of the time. 
The emissions from combusting LVHC gases are unaffected by the stripper operating scenario. 
PAE of SO2, H2S, and TRS are based on 2021 stack testing and SCDHEC approved emissions factors 
from Construction Permit DF. The VOC PAE from the LVHC collection system are based on the 
post-project Columbia VOC emissions factors presented Appendix C – Tab A of the July 2019 and 
April 2020 permit applications approved by SCDHEC in Construction Permit DF. The New Stripper 
Project does not impact the generation of HVLC gases and associated emissions (i.e., HVLC 
sources are not affected or modified as a result of the project); therefore, emissions associated 
with the combustion of HVLC gases are not included in the PAE (or BAE) emissions.    
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No. 3 Recovery Furnace LVHC Ignitor 

The No. 3 Recovery Furnace will also have a 1 MMBtu/hr natural gas-fired LVHC ignitor to be used 
when the black liquor load is less than 50%. The natural gas ignitor is expected to be required no 
more than 15% of the time the No. 3 Recovery Furnace is in operation. PAE of products of 
combustion from the ignitor are based on AP-42 emissions factors.  

Steam for New Stripper and Backup Stripper 

The steam requirements for the new stripper and the backup stripper were provided by the 
vendor and adjusted for the thermal efficiency of the combination boilers firing natural gas and 
No. 6 fuel oil. The projected fossil fuel usage reflects the highest No. 6 fuel oil usage occurring 
during the previous 10 years. The highest fuel oil usage was during calendar year 2014 and 
accounted for 18.4% of the fossil fuel heat input.  The PAE and PTE of products of combustion 
are based on AP-42 emissions factors. 

3.2.2.3.3 PSD Non-Applicability 

The changes in emissions from the Mill as a result of the Project were compared to the significant 
emission rates in Standard No. 7, paragraph (B)(49).  Based on the emissions calculations 
described above, presented in Appendix B, and summarized in Table 3-3, the Project is not 
subject to the PSD permitting requirements in paragraphs (J) through (R) of Standard No. 7.  
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Table 3-3  Summary of PSD Applicability for the Project (tpy) 
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3.2.2.4 Standard No. 7 – Prevention of Significant Deterioration – Air Dispersion 
Modeling Requirements 

Standard No. 7 also includes PSD air quality increments that apply to all increases and decreases 
in PSD pollutant emissions following the PSD minor source baseline date. In York County the 
minor source baseline dates are December 1, 1981, for PM10 and March 3, 2017 for PM2.5. This 
Application does not trigger PSD review as discussed above; therefore, the project is unlikely to 
interfere with attainment or maintenance of State or Federal ambient air quality standards. 

3.2.2.5 Standard No. 8 – Toxic Air Pollutants 

SCDHEC Standard No. 8 regulates emissions of air toxics from new and existing sources.  The 
Standard does not apply to fuel burning sources that burn only virgin fuel or specification used 
oil.  Section I.D(1) of Standard No. 8 exempts sources subject to a Federal NESHAP.  The Mill is 
subject to the Federal NESHAP for the pulp and paper source category (Subparts S and MM), 
industrial boilers (Subpart DDDDD), and reciprocating internal combustion engines 
(Subpart ZZZZ).  Section I.D(2) of Standard No. 8 exempts non-NESHAP sources after a facility-
wide residual risk analysis is completed. U.S. EPA published the results of facility-wide residual 
risk analyses for Subpart S sources on December 27, 2011, and for Subpart MM sources on 
December 30, 2017.  The residual risk analyses completed by U.S. EPA concluded that there was 
no unacceptable risk from pulp and paper mills.  Therefore, all emissions sources of HAP at New-
Indy Catawba are exempt from Standard No. 8 under sections I.D(1) and/or I.D(2). 

New-Indy Catawba emits two South Carolina toxic air pollutants (TAP) that are not listed HAP, 
H2S and methyl mercaptan.  Both compounds are generated by the Kraft pulping process and are 
components of TRS gases that are contained in LVHC and HVLC gases and in the pulping process 
condensates. Section I.D(3) allows sources to request an exemption for non-HAPs controlled by 
MACT controls to reduce HAP. This Project will improve emissions of H2S and MMC from the Mill. 
However, because SCDHEC recently modeled emissions of H2S and MMC and to demonstrate 
that emissions from these two TAPs following the Project remain below the maximum allowable 
ambient concentrations (MAAC) in Standard No. 8, the Mill has included an updated modeling 
demonstration in Appendix C. 

The updated modeling analysis for TRS (as H2S), H2S and MMC in Appendix C focused on the 
changes to the emissions from the aerated stabilization basin. The TRS, H2S and MMC emissions 
from the No. 3 Recovery furnace were not updated due to the insignificant maximum modeled 
concentrations from the No. 3 Recovery Furnace when compared to the overall maximum 
modeled concentrations for the Mill. The TRS (as H2S) maximum modeled concentrations from 
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the No. 3 Recovery Furnace were approximately 0.12% of the maximum modeled concentrations 
from the Mill. Similarly, the MMC concentrations were approximately 0.08% of the maximum 
concentrations from the Mill, and the TRS (as H2S) maximum concentrations from the No. 3 
Recovery Furnace were approximately 0.04% of the maximum mill concentrations.  

3.2.3 Regulation 61-62.60:  South Carolina Designated Facility Plan and New Source 
Performance Standard 

Regulation 61-62.60 incorporates the 40 CFR Part 60 Subparts by reference.  Refer to Section 
3.1.1 for a discussion of 40 CFR Part 60.   

3.2.4 Regulation 61-62.61 and 61-62.62:  National Emission Standards for Hazardous Air 
Pollutants 

Regulation 61-62.61 incorporates the 40 CFR Part 61 Subparts by reference.  Refer to 
Section 3.1.2 for a discussion of the non-applicability of 40 CFR Part 61.  Regulation 61-62.63 
incorporates the 40 CFR Part 63 Subparts by reference.  Refer to Section 3.1.2 for a discussion of 
applicability of 40 CFR Part 63.   

3.2.5 Regulation 61-62.70 – Title V Operating Permit Program 

Refer to Section 3.1.6 for discussion of the TVOP Program.   

3.3 PROVISIONS OF THE SCDHEC CONSENT ORDER AND EPA CONSENT DECREE 

This section addresses the provisions of the November 23, 2022 SCDHEC Consent Order and Part 
I of Appendix A of the November 16, 2022 EPA Consent Decree.  

3.3.1 November 23, 2022 SCDHEC Consent Order  

Items 4 through 6 of the Consent Order require that New-Indy Catawba: 

• Install, operate, and maintain a primary stripper that is adequately sized to collect and 
treat all foul condensate streams in accordance with applicable state and federal air quality 
regulations.  The proposed new stripper will be sized at 850 gpm, which is designed to process 
foul condensates generated from producing the maximum pulp production of 2,700 ADTP/d, 
and New-Indy Catawba will operate the unit in accordance with applicable state and federal 
air quality regulations.  

• The primary stripper shall use low-pressure steam and must be designed for both methanol 
and sulfur compound removal with the off gases being treated in the recovery boilers to 
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absorb the sulfur compounds in the stripper off gas.  The proposed new stripper will utilize 
60 pounds per square inch gauge (psig) steam.  The new stripper off-gases and SRL will be 
incinerated in the No. 2 or 3 Recovery Furnace, with the exception of when the SRL system is 
unavailable (5% of the operating time of the new stripper). 

• Complete preliminary engineering and submit a construction permit application for the 
primary stripper within one hundred and twenty (120) days of the execution of this order. 
Preliminary engineering is complete and this application is being submitted by March 23, 
2023. 

• New-Indy must optimize, operate, and maintain the existing stripper at its current design 
capacity to allow it to be operated independently of the primary stripper. To optimize 
the existing stripper at its current design, it will be operated in “TRS mode” to remove 
98% of the TRS and approximately 45% of the methanol from the foul condensate or in 
“methanol mode” (see Appendix D). 

• The following required events have or will be completed in the future: 
o Order the primary stripper within 30 days of submitting the application for the air 

construction permit.  
o Within 30 days of receiving the air construction permit, New-Indy Catawba must start 

civil engineering preparation.  
o Within 30 days of receiving the primary stripper, New-Indy Catawba must start 

installation and testing.  
o New-Indy Catawba must complete startup operations and place the primary stripper 

into operation no later than June 30, 2025. 
o New-Indy shall operate its steam stripper system, comprised of the primary 

stripper and the existing stripper, in accordance with all applicable state and 
federal air quality regulations. 

o In the event the stripping system is out of service and foul condensate must be 
discharged to the ASB, New-Indy Catawba must use automated control of 
addition of a chemical oxidant, hydrogen peroxide, to treat the unstripped foul 
condensate prior to discharging into the ASB to maintain a rolling 90-minute 
average oxidation reduction potential (ORP) of the foul condensate above 0 
millivolts. 

o New-Indy Catawba must notify SCDHEC at least 48 hours prior to any planned 
downtime and within 24 hours of unplanned downtime for which the primary 
stripper will not be operational (and for the existing stripper when it should be 
operating but will not be). 
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o New-Indy Catawba must submit reports to the Department regarding the 
implementation of the Consent Order to NewIndyOrderReports@dhec.sc.gov. 
For twelve consecutive months after execution of this order, the reports shall be 
submitted monthly on the 1st business day of the month.  Thereafter, reports 
shall only be submitted every three months on the 1st business day of the month 
until the order terminates. 

3.3.2 November 16, 2022 EPA Consent Decree  

Item I(a) of Appendix A 

Item I(a) of Appendix A of the Consent Decree contains requirements related to the uptime and 
monitoring of the foul condensate steam stripper at the Mill.   

• New-Indy Catawba will operate their foul condensate treatment system (inclusive of the 
new and existing steam strippers) during all times that unbleached kraft pulp is being 
produced and foul condensate is being generated at the Mill.   

• During periods the new steam stripper is experiencing downtime the existing steam 
stripper will be used.   

• Periods of downtime in which both strippers are down will not exceed 576 hours for the 
first year and 460 hours annually thereafter.   

• Peroxide will be added to the non-stripped condensate during the transition to the 
existing steam stripper and will continue to be added throughout the period in which the 
existing steam stripper is in operation as necessary to maintain a rolling 90-minute 
average ORP of the foul condensate above 0 millivolts.   

• The Mill will notify the necessary authorities forty-eight (48) hours prior to any scheduled 
downtime and within twenty-four (24) hours of any unscheduled downtime and will 
operate both steam strippers, as applicable, for compliance with 40 CFR Part 63, 
Subpart S.   

Item I(b) of Appendix A of the Consent Decree 

Item I(b) of Appendix A of the Consent Decree covers the maintenance, operation, and calibration 
of the system used to treat the unstripped foul condensate by the Mill.  The Mill’s foul condensate 
treatment system (inclusive of the new equipment to be installed with this application) will be 
capable of continuously measuring the ORP of the foul condensate, automatically controlling the 
dosage of hydrogen peroxide to maintain a rolling ninety-minute average of the ORP of the foul 
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condensate above 0 millivolts (mV) before it is discharged to the ASB, and treating the maximum 
amount of foul condensate produced when both steam strippers are down and when untreated 
foul condensate is discharged to the Hardpipe.   

Item I(c) of Appendix A of the Consent Decree  

Item I(c) of Appendix A of the Consent Decree contains recordkeeping requirements for data 
obtained by the ORP monitoring system used by the Mill.  The Mill will maintain continuous 
records of the ORP monitoring system used by the Mill and will provide data to U.S. EPA upon 
request.  

Item I(d) of Appendix A of the Consent Decree  

Item I(d) of Appendix A of the Consent Decree includes reporting requirements for the ORP 
monitoring system used by the Mill.  When untreated foul condensate is discharged to the 
Hardpipe, New-Indy Catawba will include the date, time, and value of any instance of a rolling 
ninety-minute average of the ORP falling below 0 mV in the Mill’s semi-annual report for the 
previous six months. 
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DHEC 2566 (03/2021)      This form is subject to Retention Schedule 16303. 

SECTION 1 - FACILITY IDENTIFICATION 

 
SC Air Permit Number (8-digits only) 
(Leave blank if one has never been assigned) 
2440 - 0005 

Application Date 
 
March 2023, updated April 2024 

Facility Name/Legal Identity (This should be the official legal name under which the facility is owned/operated and should 
be consistent with the name registered with the S.C. Secretary of State's office, as applicable.) 
New-Indy Catawba LLC 
Facility Site Name (Optional) (Please provide any alternative or additional identifier of the facility, such as a specific plant 
identifier (e.g., Columbia plant) or any applicable "doing business as" (DBA) identity. This name will be listed on the permit 
and used to identify the facility at the physical address listed below.) 
      
Facility Federal Tax Identification Number (Established by the U.S. Internal Revenue Service to identify a business entity) 

83-1904423 
 

REQUEST TYPE (Check all that apply) 
Exemption Request: ☐ 
Complete Section 1 and attach documentation to support exemption request. 
Construction Application: 
☒ Minor New Source Review Project 
☐ Synthetic Minor Project 
☐ Prevention of Significant Deterioration Project 
☐ 112(g) Project 
Expedited Review Request: ☐ 
If checked, include Expedited Form D-2212 in the construction application package. 
Construction Permit Modification: ☐ 
Provide the construction permit ID (e.g. CA, CB, etc.) for which modification is requested:       

Application Revision: ☐ 

CONSTRUCTION PERMIT APPLICATION FORMS BEING REVISED 
(Amended construction permit forms must be filled out completely and attached to this modification request.) 

Form # 
Date of Original 

Submittal 
Brief Description of Revision 

D-2566 March 2023 
Updated Faciltiy Air Contact, Owner or Operator, Application Narrative and 
Appendix B 

D-2573 March 2023 Updated Faciltiy Air Contact 
 

FACILITY PHYSICAL ADDRESS 
Physical Address: 5300 Cureton Ferry Road County: York 
City: Catawba State: SC Zip Code: 29704 

Facility Coordinates (Facility coordinates should be based at the front door or main entrance of the facility) 

Latitude: 34°50’37”N       Longitude: 80°53’25”W  

 
 

https://www.scdhec.gov/sites/default/files/Library/D-2212.docx
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DHEC 2566 (03/2021)      This form is subject to Retention Schedule 16303. 

FACILITY'S PRODUCTS / SERVICES 
Primary Products / Services (List the primary product and/or service) 
Linerboard / Pulp Manufacturing 
Primary SIC Code (Standard Industrial Classification Codes) 
2631 

Primary NAICS Code (North American Industry Classification System) 
322130 

Other Products / Services (List other products and/or services) 
      
Other SIC Code(s):  Other NAICS Code(s):       
 

PROJECT DESCRIPTION 
Project Description (What, why, how, etc.):  Installation of a new steam stripper system to treat foul condensate prior 
to being hard piped to the aeration stabilization basin. The new steam stripper will include a new stripper feed tank, 
new methanol tank, new hot water tank, and a new methanol rectification condenser.  The rectified methanol will 
be burned in the recovery furnaces with the black liquor. The LVHC gases from the methanol condenser system, 
stripper feed tank, and methanol tank will be combusted in the No. 3 Recovery Furnace. The hot water tank is not 
expected to be a source of air emissions. The existing steam stripper will serve as a backup to the new steam stripper.  
 

AIR PERMIT FACILITY CONTACT 
(Person listed will be in our files as the point of contact for all air permitting related questions and will receive all air permitting notifications.) 

Title/Position: Environmental Manager Salutation: Ms. First Name: Rachel Last Name: Davis 
Mailing Address: P.O. Box 7 
City: Catawba State: SC Zip Code: 29704 

E-mail Address: rachel.davis@new-indycb.com 
Primary Phone No.: (803) 
981-8206 

Alternate Phone No.:       

 
The signed permit will be e-mailed to the designated Air Permit Contact. 

If additional individuals need copies of the permit, please provide their names and e-mail addresses. 
Name E-mail Address 

Steven Moore smoore@all4inc.com 
            
 

CONFIDENTIAL INFORMATION / DATA 
Is confidential information or data being submitted under separate cover?  No  Yes* 
*If yes, submit ONLY ONE COMPLETE CONFIDENTIAL APPLICATION , with original signature, along with the public version of the application. 

 
CO-LOCATION DETERMINATION 

Are there other facilities in close proximity that could be considered collocated?  No  Yes* 
If yes, list potential collocated facilities, including air permit numbers if applicable:       
*If yes, please submit collocation applicability determination details in an attachment to this application. 

 
  

https://www.osha.gov/pls/imis/sicsearch.html
https://www.census.gov/eos/www/naics/
https://www.scdhec.gov/sites/default/files/docs/Environment/docs/DHEC_Confid_policy.pdf
https://www.scdhec.gov/sites/default/files/docs/Environment/docs/Guidance%20for%20CollocationSingle%20Source%20Determinations.pdf
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EQUIPMENT / PROCESS INFORMATION 

Equipment ID/ 
Process ID 

Action Equipment / Process Description Maximum Design 
Capacity (Units) 

Control Device 
ID(s) 

Emission 
Point ID(s) 

9801 

 Add 
 Remove 
 Modify 
 Existing 

Existing Steam Stripper 
850 

gallons/minute 

9820, 2605, 
3705, 2901 

2610S2, 
2610S1, 
Fugitive 

9802 

 Add 
 Remove 
 Modify 
 Existing 

Hardpipe 
850 

gallons/minute 
2901 Fugitive 

9803 

 Add 
 Remove 
 Modify 
 Existing 

New Steam Stripper (Methanol Condenser) 
6.5 

gallons/minute 

5260, 5260C, 
2605, 3705,  

5105 

5105S, 
2610S2, 
2610S1 

9803 

 Add 
 Remove 
 Modify 
 Existing 

New Steam Stripper (Condensed Methanol) 
6.5 

gallons/minute 
2505, 5105 

2505S, 
5105S 

9803 

 Add 
 Remove 
 Modify 
 Existing 

New Steam Stripper (Stripper Off Gases) 
850 

gallons/minute 
9820, 2605, 

3705 
2610S2, 
2610S1 

9804 

 Add 
 Remove 
 Modify 
 Existing 

New Steam Stripper Feed Tank 80,400 gallons 
5260, 5260C, 
5105, 2605, 

3705 

2610S2, 
2610S1, 
5105S 

9805 

 Add 
 Remove 
 Modify 
 Existing 

New Steam Stripper Rectified Liquid Methanol Tank 1,300 gallons 
5260, 5260C, 
5105, 2605, 

3705 

2610S2, 
2610S1, 
5105S 
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CONTROL DEVICE INFORMATION 

Control 
Device ID 

Action Control Device Description 
Maximum 

Design Capacity 
(Units) 

Inherent/ 
Required/ 
Voluntary 

Pollutants 
Controlled 

(Include CAS #) 

Capture 
Efficiency 

Destruction/ 
Removal 
Efficiency  

Emission 
Point ID(s) 

2505 

 Add 
 Remove 
 Modify 
 Existing 

No. 2 Recovery Furnace 
412,140 tons 

BLS/year 
Required See Appendix B/Narrative   2505S 

2605 

 Add 
 Remove 
 Modify 
 Existing 

No. 1 Combination Boiler 
405 

MMBtu/hr 
Required See Appendix B/Narrative   2610S2 

2901 

 Add 
 Remove 
 Modify 
 Existing 

Aerated Biotreatment 
(Aerated Stabilization Basin) 

N/A Required See Appendix B/Narrative   Fugitive 

3705 

 Add 
 Remove 
 Modify 
 Existing 

No. 2 Combination Boiler 
720 

MMBtu/hr 
Required See Appendix B/Narrative   2610S1 

5105 

 Add 
 Remove 
 Modify 
 Existing 

No. 3 Recovery Furnace 
744,600 tons 

BLS/year 
Required See Appendix B/Narrative   5105S 

9820 

 Add 
 Remove 
 Modify 
 Existing 

Stripper Off Gases Collection System 
2,700 

ADTP/day 
Required See Appendix B/Narrative   

2610S1, 
2610S2 

5260 

 Add 
 Remove 
 Modify 
 Existing 

LVHC Collection System 
2,700 

ADTP/day 
Required See Appendix B/Narrative   

2610S1, 
2610S2, 
5105S 

5260C 

 Add 
 Remove 
 Modify 
 Existing 

LVHC Collection System Caustic 
Scrubber 

2,700 
ADTP/day 

Required See Appendix B/Narrative   
2610S1, 
2610S2, 
5105S 
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Check Box for 
information 
addressed 

Required Information 

Source identification and emissions: 

☒ • Name of each source, process, and control device. 

☒ • Assign each source an Equipment ID. The IDs must match the IDs listed in Section 2 of 
this application. 

☒ • Assign an Emission Point ID for each source. 
☒ • Assign a Control Device ID for each control device. 
☒ • List each pollutant the source will emit. 

☒ • List the Uncontrolled, Controlled, and PTE emissions for each source or equipment in 
lb/hr and tons/year. 

☒ • Emission rates for each pollutant should be totaled and listed in lb/hr and tons/year. 
☒ • Provide the CAS# for each Hazardous Air Pollutant (HAP) and/or Toxic Air Pollutant (TAP). 

Information to support emission rates: 

☒ • Sample calculations. 

☒ • Emission factors. Include the source, revision date, specific table and/or chapters. 
Include source test data if factors were derived from source testing. 

☒ • Explanation of assumptions, bottlenecks, etc. 

☐ 

• Source test information: A copy of the source test results may be requested. If the test 
results are not included in the application, the application should cite whether this was 
a DHEC approved test, and if not, explain where the test was conducted and other 
identifying information. 

☐ • Manufacturer’s data. 
☐ • Vendor guarantees that support control device efficiencies. 
☒ • New Source Review (NSR) analysis. 
☒ • Other (e.g. example particle size analysis) 

 
 

Existing (Permitted) Facilities 

Check Box Required Information Location in 
Application 

☒ 
Facility-wide emissions prior to construction/modification: 

• Include an explanation if these emissions do not match the facility-
wide emissions submitted in the last application. 

Appendix B 

☒ Facility-wide emissions after construction/modification: 
• Include net change, if applicable. Appendix B 

As applicable for the construction/ modification: 
☒ • Name of each source. See 

Equipment/Process 
Information Above 
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Existing (Permitted) Facilities 

Check Box Required Information 
Location in 
Application 

☒ • Assign each source an Equipment ID. The IDs must match the IDs listed 
in Section 2 of this application or on your current construction / 
operating permit. 

See 
Equipment/Process 
Information Above 

☒ • Assign a Control Device ID for each control device. See 
Equipment/Process 
Information Above 

☒ • Assign an Emission Point ID for each source. See 
Equipment/Process 
Information Above 

☒ • List each pollutant the source will emit. Appendix B 
☒ • List the Uncontrolled, Controlled, and PTE (if applicable) emissions for 

each source or equipment. Appendix B 

☒ • Emission rates for each pollutant should be totaled and listed in lb/hr 
and tons/year. Appendix B 

☒ • Provide the CAS# for each HAP and/or TAP. Appendix B 

Information to support facility-wide emission rates: 
☒ • Sample calculations. Appendix B 
 
☒ 

• Emission factors.  Include the source, revision date, specific table 
and/or chapters. Include source test data if factors were derived from 
source testing. 

Narrative, 
Appendix B 

☒ • Explanation of assumptions, bottlenecks, etc. Narrative 
 
 

☒ 

• Source test information: A copy of source the test results may be 
requested. If the results are not included in the application, the 
application should cite whether this was a DHEC approved test and if 
not, explain where the test was conducted and other identifying 
information. 

Appendix B 

☐ • Manufacturer’s data.       
☐ • Vendor guarantees that support control device efficiencies.       
☒ • NSR analysis. Narrative 
☒ • Other (please explain) Appendix B 
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Check 

Box State and Federal Air Pollution Control Regulations and Standards 

☒ S.C. Regulation 61-62.1 Section II.E Synthetic Minor Construction Permits 
☒ S.C. Regulation 61-62.5 Air Pollution Control Standards 
☐ • Standard No. 1 Emissions from Fuel Combustion 
☒ • Standard No. 2 Ambient Air Quality 
☒ • Standard No. 3 Waste Combustion and Reduction (state only) 

☒ 
• Standard No. 4 Emissions from Process Industries 

(Note: If Section VIII of this Standard applies, include the process weight rate (PWR) in ton per hour for 
each applicable source or process.) 

☐ • Standard No. 5 Volatile Organic Compounds 
☐ • Standard No. 5.2 Nitrogen Oxides Lowest Achievable Emission Rate 
☒ • Standard No. 7 Prevention of Significant Deterioration (PSD) 
☐ • Standard No. 7.1 Nonattainment New Source Review (NSR) 
☒ • Standard No. 8 Toxic Air Pollutants (TAPs) (state only) 
☐ S.C. Regulation 61-62.6 Control of Fugitive Particulate Matter 
☒ S.C. Regulation 61-62.60 and 40 CFR Part 60 New Source Performance Standards (NSPS) 

☒ 
S.C. Regulation 61-62.61 and 40 CFR Part 61 National Emission Standards for Hazardous Air Pollutants 
(NESHAP) 

☒ 
S.C. Regulation 61-62.63 and 40 CFR Part 63 National Emission Standards for Hazardous Air Pollutants 
(NESHAP) for Source Categories 

☒ 40 CFR Part 64 Compliance Assurance Monitoring (CAM) 
☐ S.C. Regulation 61-62.68 and 40 CFR Part 68 Chemical Accident Prevention Provisions 
☒ S.C. Regulation 61-62.70 and 40 CFR Part 70 Title V Operating Program 
☐ Other S.C. Air Pollution Control Regulations, as applicable. 
☐ Other Federal Air Pollution Control Regulations, as applicable. 

☐ 
40 CFR 98 Green House Gas (GHG) emissions 
(Note: Quantify GHG emissions, if S.C. Regulation 61-62.5, Standard No. 7 or S.C. Regulation 61-62.5, Standard 
No. 7.1 is triggered.) 
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Check 

Box Completeness Checklist: 

Applicability Determination: 

☒ • Is this regulation applicable, reasonably applicable, potentially applicable, or not applicable? 
☒ • Is the basis for the applicability determination explained? 

Affected Sources: 

☒ • Is the name and identification of each emission source or process included? 

Compliance Demonstration: 

☒ • How will compliance be demonstrated? 

☒ • Are specific methods or activities to be utilized by the facility to demonstrate compliance with 
each specific limitation and/or requirement provided? 

☒ • Are control devices and control device requirements included? 

☒ • Are monitoring, recordkeeping, and reporting requirements necessary to demonstrate 
compliance included? 

Regulatory Citations: 

☒ • Are the regulatory citations identified? 
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A. APPLICATION IDENTIFICATION 
1. Facility Name: New-Indy Catawba LLC 
2. SC Air Permit Number (if known; 8-digits only): 2440 - 0005 3. Application Date: March 2023, updated April 2024 
4. Project Description: New Condensate Stripper Permit Application 
5. Are other facilities collocated for air compliance?   Yes   No 6. If Yes, provide permit numbers of collocated facilities:       
 
 

B. AIR CONTACT 
Consulting Firm Name (if applicable):       
Title/Position: Environmental Manager Salutation: Ms. First Name: Rachel Last Name: Davis 
Mailing Address: P.O. Box 7 
City: Catawba State: SC Zip Code: 29704 
E-mail Address: rachel.davis@new-indycb.com Phone No.: (803) 981-8206 Cell No.:       
 
 

C. EMISSION POINT DISPERSION PARAMETERS 
• Source data requirements are based on the appropriate source classification.  
• Each emission point is classified as a point, flare, area, area circular, area polygon, volume, open pit, line, or buoyant line source.  
• Contact the Bureau of Air Quality for clarification of data requirements.   
• Include sources on a scaled site map.  Also, a picture of area or volume sources would be helpful but is not required.  
• A user generated document or spreadsheet may be substituted in lieu of this form provided all of the required emission point parameters are submitted in 

the same order, units, etc. as presented in these tables. 
       Abbreviations / Units of Measure:  

• AGL = Above Ground Level 
• BTU/hr = British Thermal Unit per hour 
• o = Degrees 

• oF = Degrees Fahrenheit 
• ft = feet 
• ft/s = feet per second 

• K = Kelvin 
• m = meters 
• UTM = Universal Transverse Mercator 
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Reminder: For all Emission Points, list the unique Emission Point ID for that source. Use the same emission point ID as shown in the current 
permit and provided in the last modeling submittal (as applicable). If the emission point ID has been changed from what was previously 
submitted, please list the current emission point ID with the old emission point ID in parenthesis 
 

D. POINT SOURCE 

Emission 
Point ID Description/Name 

UTM Coordinates 
(NAD83) Release 

Height 
AGL 
(ft) 

Exit 
Temp. 

(oF) 

Exit 
Velocity 

(ft/s) 

Inside 
Diameter 

(ft) 

Discharge 
Orienta-

tion 

Rain 
Cap? 
(Y/N) 

Distance 
To 

Nearest 
Property 
Boundary 

(ft) 

Building 

Easting 
(m) 

Northing 
(m) 

Height 
(ft) 

Length 
(ft) 

Width 
(ft) 

2610S1 No. 2 Combination Boiler Stack 510039.32 3855689.18 228 364 47.2 10.0 Vert. N 3,937 N/A N/A N/A 
2610S2 No. 1 Combination Boiler Stack 510020.32 3855678.18 228 405 62.3 10.0 Vert. N 3,937 N/A N/A N/A 
2505S No. 2 Recovery Furnace 510095.85 3855743.58 195 365 99.1 7.0 Vert. N 3,953 N/A N/A N/A 
5105S No. 3 Recovery Furnace 510032.37 3855802.28 225 342 61.7 10.5 Vert. N 4,134 N/A N/A N/A 

 
E. FLARE SOURCE 

Emission 
Point ID Description/Name 

UTM Coordinates 
(NAD83) 

Release 
Height 

AGL 
(ft) 

Heat 
Release 

Rate  
(BTU/hr) 

Exit 
Velocity 

(ft/s) 

Exit 
Temp. 

(oF) 

Heat Loss 
Fraction 

Distance To 
Nearest 
Property 
Boundary 

(ft) 

Building 

Easting 
(m) 

Northing 
(m) 

Height 
(ft) 

Length 
(ft) 

Width 
(ft) 

             
             
             

 
F. AREA SOURCE 

Emission 
Point ID Description/Name 

UTM Coordinates 
(NAD83) Release Height 

AGL 
(ft) 

Easterly Length 
(ft) 

Northerly Length 
(ft) 

Angle From 
North 

(o) 

Initial Vertical 
Dimension σz 

(ft) 

Distance To Nearest 
Property Boundary 

(ft) Easting 
(m) 

Northing 
(m) 
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G. AREA CIRCULAR SOURCE 

Emission 
Point ID Description/Name 

UTM Coordinates 
(NAD83) Release Height 

AGL (ft) 
Radius of Area 

(ft) 
Number of 

Vertices 

Initial Vertical 
Dimension σz 

(ft) 

Distance To Nearest 
Property Boundary 

(ft) Easting 
(m) 

Northing 
(m) 

         
         
         

 
H. AREA POLYGON SOURCE 

Emission 
Point ID Description/Name 

UTM Coordinates 
(NAD83) Release Height 

AGL (ft) 

Initial Vertical 
Dimension 

(ft) 

Number of 
Vertices 

Area 
(ft2) 

Distance To Nearest 
Property Boundary 

(ft) Easting-1 
(m) 

Northing-1 
(m) 

Fugitive Aerated Stabilization Basin (Zone 1) 510803.40 3856319.69 20 0 15 547,769 1,969 
Fugitive Aerated Stabilization Basin (Zone 2) 510964.42 3856054.20 20 0 18 733,653 1,510 
Fugitive Aerated Stabilization Basin (Zone 3) 511052.13 3855887.21 20 0 10 783,500 1,180 

 
I. VOLUME SOURCE 

Emission 
Point ID Description/Name 

UTM Coordinates 
(NAD83) Release Height 

AGL 
(ft) 

Physical 
Horizontal 

Dimension (ft) 

Initial Horizontal 
Dimension σy  

(ft) 

Physical Vertical 
Dimension (ft) 

Initial Vertical 
Dimension σz  

(ft) 

Distance To 
Nearest Property 

Boundary 
(ft) 

Easting 
(m) 

Northing 
(m) 

          
          
          

 
J. OPEN PIT SOURCE 

Emission 
Point ID Description/Name 

UTM Coordinates 
(NAD83) Release Height 

AGL (ft) 

Easterly Length 
(ft) 

 

Northerly Length 
(ft) 

Pit Volume 
(ft3) 

Angle From North 
(o) Easting 

(m) 
Northing 

(m) 
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K. LINE SOURCE 

Emission 
Point ID Description/Name 

UTM Coordinates 
(NAD83) Release Height 

AGL 
(ft) 

Line Length 
(ft) 

Line Width 
(ft) 

Initial Vertical 
Dimension σz 

(ft) 
Start Easting 

(m) 
Start Northing 

(m) 
End Easting 

(m) 
End Northing 

(m) 
          
          
          

 
L. BUOYANT LINE SOURCE (must complete Line Source and Buoyant Line Source tables) 

Emission 
Point ID Description/Name 

Average Building 
Length 

(ft) 

Average Building 
Height 

(ft) 

Average Building 
Width 

(ft) 
 

Average Line Source 
Width 

(ft) 

Average Building 
Separation 

(ft) 

Average Buoyancy 
Parameter (m4/s3) 

        
        
        

 
M. EMISSION RATES 

Emission 
Point ID 

Pollutant Name CAS # 
Emission Rate 

(lb/hr) 
Same as 

Permitted? (1) 
Controlled or 
Uncontrolled 

Averaging 
Period 

2610S2, 
2610S1 

Refer to Appendix B 2505S 
5105S 

Fugitive 

(1) Any difference between the rates used for permitting and the air compliance demonstration must be explained in the application report. 



 

 

 

 

APPENDIX B - 
 EMISSIONS CALCULATIONS 

 



NEW-INDY CATAWBA MILL STRIPPER PROJECT

Operating Time Operating Time
% hrs % hrs

New Stripper Online 90% 7,884.0 RF3 Available for LVHC 75% 6,570.0
Backup Stripper Online 4.75% 416.0 LVHC to CB1/CB2 25% 2,190.0
No Stripper Online 5.25% 460.0

LVHC Control 
Operating ScenarioStripper Operating Scenario

B-1



Summary of PSD Applicability
(tons/year)

Pollutant(A) PM PM10 PM2.5 NOX SO2 CO H2SO4 TRS VOC Pb H2S CO2

Baseline Actual Emissions 1.11 1.02 0.959 124 737 25.2 1.23 12.8 233 1.10E-04 3.61 12,275
Projected Actual Emissions 13.3 10.3 8.37 148 646 62.8 2.43 16.8 260 2.06E-03 5.59 48,200

Net Emissions Changes (PAE - BAE) 12.2 9.32 7.41 23.8 -91.2 37.6 1.20 3.95 26.8 1.95E-03 1.98 35,925

PSD Significant Emissions Rates 25 15 10 40 40 100 7 10 40 0.6 10 75,000
PSD Significant? No No No No No No No No No No No No

A - HF is not emitted from new, modified, or affected emissions units. 

B-2



SO2 EMISSIONS REFERENCES

SO2 Sulfur
Production Rate Emissions Factor CaptureC SO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 1.06 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

NA 60.4 241.8

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 1.97 October 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved 
Test. 

NA 112.0 490.6

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.1

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 4.6
SO2 BASELINE ACTUAL EMISSIONS (BAE) 737.0

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL Methanol to RF2/3G 100.0% 7,489.8 2,700 ADTP/day 0.56 Vendor / Preliminary Design Information 99% 0.6 2.4
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to RF3G 75.0% 5,617.4 2,700 ADTP/day 0.84 Vendor / Preliminary Design Information 99% 0.9 2.7
New Stripper Online 90.0% 7,884.0 SRL Online 95% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.84 Vendor / Preliminary Design Information 50% 47.2 44.2
New Stripper Online 90.0% 7,884.0 SRL Offline 5% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 31.0

Backup Stripper Online H 4.75% 416.0 NA 100% 416.0 SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 1.40 Vendor / Preliminary Design Information 0% 157.4 32.7
No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100% 460.0 Hydrogen Peroxide Addition 100.0% 460.0 NA NA NA NA NA NA NA

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 5.87
Project Columbia Projected Emissions FactorH, Combination Boilers No. 1 and No. 2 

maximum. Pre-control emissions based on LVHC scrubber efficiency (50%) and estimated 
bark ash sulfur capture (20%) from 2012 stack test.

99% 6.6 21.7

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87
Project Columbia Projected Emissions FactorH, Combination Boilers No. 1 and No. 2 

maximum. Pre-control emissions based on LVHC scrubber efficiency (50%) and estimated 
bark ash sulfur capture (20%) from 2012 stack test.

50% 330.3 361.7

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.00 0.0
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.06 0.2
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 202.9 147.2

Backup Stripper Steam - Natural Gas J 4.75% 416.0 Natural GasD,F 81.6% 339.5 NA 100.0% 339.5 26.0 mmBtu/hr 6.00E-04 AP-42 Table 1.4-2. NA 0.02 0.003

Backup Stripper Steam - No. 6 Oil J 4.75% 416.0 No. 6 OilD,F 18.4% 76.5 NA 100.0% 76.5 24.8 mmBtu/hr 2.20E+00 AP-42 Table 1.3-1. 2.1% Sulfur Content. NA 54.6 2.1
SO2 PROJECTED ACTUAL EMISSIONS (PAE) 645.80

NET EMISSIONS CHANGE (PAE - BAE)
NET EMISSIONS CHANGE (PAE - BAE) -91.21

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.
C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023
F - Projected steam usage at 850 gpm from vendor.
G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.
H - The Backup Stripper operating in Methanol Mode would potentially strip less sulfur, but SOG emissions are conservatively based upon all of the sulfur being captured in the SOG. 
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.
J - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.
H - Project Columbia SO2 emissions factor from NCG Combustion applied to October 2021 stack test SO2 emissions distribution between LVHC, HVLC, and SOG.

Stripper Scenario 
Operating Time

Operating Configuration 
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Controls 
Operating Time

B-3



H2SO4 EMISSIONS REFERENCES

H2SO4 Sulfur
Production Rate Emissions Factor Capture H2SO4 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/ADTP Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.3 1.2

H2SO4 BASELINE ACTUAL EMISSIONS (BAE) 1.2
PROJECTED ACTUAL EMISSIONS

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.55 1.82

LVHC Collection System 100% 8,760.0 NA 100% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 4.93E-03 NCASI Technical Bulletin 858, 
Table 10

NA 0.55 0.61

H2SO4 PROJECTED ACTUAL EMISSIONS (PAE) 2.43

NET EMISSIONS CHANGE (PAE - BAE)

NET EMISSIONS CHANGE (PAE - BAE) 1.20

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boiliers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99, sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
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Controls 
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NOX EMISSIONS REFERENCES

NOX Ammonia
Production Rate Emissions Factor IncreaseC NOX Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100% 8,004.0 1,365 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 23.6 94.5

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB,E 97.9% 7,835.7 NA 100% 7,835.7 26.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.3 28.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB,E 2.1% 168.3 NA 100% 168.3 24.8 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.8 0.7
NOX BASELINE ACTUAL EMISSIONS 123.72

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,852 TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 2.0% 3.6 13.4

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 316.9 TBLS/day 1.500 NCASI Technical Bulletin 884, Table 4.12. 2.0% 0.4 1.1

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 270.0 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.7 4.4

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.2

Backup Stripper Online H 4.75% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 0.415 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 46.7 9.7

No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 Hydrogen Peroxide Addition 100% 460.0 NA NA NA NA NA NA NA
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 0.3 0.1
New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD,F 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 27.1 87.2
New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD,F 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 28.9 20.9

Backup Stripper Steam - Natural Gas J 4.75% 416.0 Natural GasD 81.6% 339.5 NA 100% 339.5 26.0 mmBtu/hr 2.80E-01 AP-42 Table 1.4-2. NA 7.3 1.2

Backup Stripper Steam - No. 6 Oil J 4.75% 416.0 No. 6 OilD 18.4% 76.5 NA 100% 76.5 24.8 mmBtu/hr 3.13E-01 AP-42 Table 1.3-1. NA 7.8 0.3

NOX PROJECTED ACTUAL EMISSIONS 147.54

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 23.82

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Ammonia input to recovery furnace increases >2% with maximum addition of SRL of 2% by volume (representative of ~1% by volume pure methanol.)

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - No change in NOX emissions factor between Backup Stripper TRS mode and Methanol mode.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

J - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.
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CO EMISSIONS REFERENCES

CO CO
Production Rate Emissions Factor Control CO Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0 SOG to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 4.1 16.6

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.2 8.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.1
CO BASELINE ACTUAL EMISSIONS 25.22

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3 100.0% 7,489.8 NA NA NA NA NA NA NA
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3 75% 5,617.4 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 23.0
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2 25% 1,872.5 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 7.7
New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.6

Backup Stripper Online C 4.75% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.0728 July 2019 Project Columbia Application. Page B-2 for Kraft Mill NCG System NA 8.2 1.7
No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 Hydrogen Peroxide Addition 100.0% 460.0 NA NA NA NA NA NA NA
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100.0% 985.5 1.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 0.1 0.0

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100.0% 6,433.3 96.8 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 8.1 26.2

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100.0% 1,450.7 92.2 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 3.1 2.2

Backup Stripper Steam - Natural Gas G 4.75% 416.0 Natural GasD 81.6% 339.5 NA 100.0% 339.5 26.0 mmBtu/hr 8.40E-02 AP-42 Table 1.4-2. NA 2.2 0.4

Backup Stripper Steam - No. 6 Oil G 4.75% 416.0 No. 6 OilD 18.4% 76.5 NA 100.0% 76.5 24.8 mmBtu/hr 3.33E-02 AP-42 Table 1.3-1. NA 0.8 0.0
CO PROJECTED ACTUAL EMISSIONS 62.81

NET EMISSIONS CHANGE (PAE - BAE)
PAE - BAE 37.60

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - No change in CO emissions factor between Backup Stripper TRS mode and Methanol mode. 
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.
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VOC EMISSIONS REFERENCES

VOC
Production Rate Emissions Factor RemovalC VOC Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.35 Average daily methanol stripped based on daily Subpart S compliance through 
2/28/2023.

98.0% 4.95 19.81

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 NA 100.0% 8,760.0 1,365 ADTP/day 8.51E-01 WATER9 Inputs and Outputs Provided. NA 48.39 211.96
LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.18 0.77

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 NA 100.0% 7,835.7 26.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.1 0.6

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 NA 100.0% 168.3 24.8 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0
VOC BASELINE ACTUAL EMISSIONS 233.11

PROJECTED ACTUAL EMISSIONS
New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G 100% 7,489.8 2,700 ADTP/day 14.40 Vendor / Preliminary Design Information 99.9% 1.62 6.07

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G 75% 5,617.4 2,700 ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 10.11

New Stripper Online 90% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25% 1,872.5 2,700 ADTP/day 1.60 Vendor / Preliminary Design Information 98% 3.60 3.37

New Stripper Online 90% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100% 394.2 2,700 ADTP/day 16.00 Vendor / Preliminary Design Information 98% 36.00 7.10

Backup Stripper Online (TRS Mode) H 4.75% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 7.20 Vendor / Preliminary Design Information 98%

Backup Stripper Online (Methanol Mode) H 4.75% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100% 416.0 2,700 ADTP/day 16.00 Assume methanol mode captures all VOC in SOG 98% 36.00 7.49

ASB - New Stripper Online 90% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100% 7,884.0 2,700 ADTP/day 0.29 WATER9 Inputs and Outputs Provided. NA 32.85 129.50

ASB - Backup Stripper Online (TRS Mode) J 4.75% 416.0 TRS Stripped From Foul Condensate 100.0% 416.0 NA 100% 416.0 2,700 ADTP/day 1.43 WATER9 Inputs and Outputs Provided. NA

ASB - Backup Stripper Online (Methanol Mode) J 4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0 Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 1.54 WATER9 Inputs and Outputs Provided. NA 173.20 36.03

ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 NA 100% 460.0 2,700 ADTP/day 2.20 WATER9 Inputs and Outputs Provided. NA 247.14 56.84

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75% 6,570.0 2,700 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 1.15

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25% 2,190.0 2,700 ADTP/day 3.10E-03 July 2019 Project Columbia Application. Page C-3 for Total LVHC Emissions. NA 0.35 0.38
Recovery Furnace #3 LVHC Ignitor 75% 6,570.0 Natural GasI 15.0% 985.5 NA 100% 985.5 1.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 5.50E-03 2.71E-03

New Stripper Steam - Natural Gas 90% 7,884.0 Natural GasD 81.6% 6,433.3 NA 100% 6,433.3 96.8 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.5 1.7

New Stripper Steam - No. 6 Oil 90% 7,884.0 No. 6 OilD 18.4% 1,450.7 NA 100% 1,450.7 92.2 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.2 0.1

Backup Stripper Steam - Natural Gas K 4.75% 416.0 Natural GasD 81.6% 339.5 NA 100% 339.5 26.0 mmBtu/hr 5.50E-03 AP-42 Table 1.4-2. NA 0.1 0.0

Backup Stripper Steam - No. 6 Oil K 4.75% 416.0 No. 6 OilD 18.4% 76.5 NA 100% 76.5 24.8 mmBtu/hr 1.87E-03 AP-42 Table 1.3-3. NMTOC for no. 6 oil. NA 0.0 0.0

VOC PROJECTED ACTUAL EMISSIONS 259.89

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 26.79

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - VOC destruction >98% in vapor phase, 99.9% in liquid phase.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - >90% of methanol condensed and burned in recovery furnace, < 10% of methanol vented into LVHC System.

H - The Backup Stripper operating in Methanol Mode result in higher SOG emissions, since more VOC are stripped. 

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 

K - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.
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TRS EMISSIONS REFERENCES

TRS Sulfur
Production Rate Emissions Factor CaptureC TRS Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 2.88E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC 
Approved Test. 

NA 0.16 0.65

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 NA 100.0% 8,760.0 NA 100.0% 8,760.0 1,365 ADTP/day 4.08E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.32 10.16

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 8.01E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC 
Approved Test. 

NA 0.46 2.00

TRS BASELINE ACTUAL EMISSIONS 12.81
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.33 Vendor / Preliminary Design Information 99.9% 0.04 0.14
New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.49 Vendor / Preliminary Design Information 99.9% 0.05 0.15
New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.49 Vendor / Preliminary Design Information 99% 0.55 0.51
New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.18

Backup Stripper Online I 4.75% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.81 Vendor / Preliminary Design Information 99% 0.91 0.19
ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 2.42E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 2.72 10.74

ASB - Backup Stripper Online (TRS Mode) J 4.75% 416.0 TRS Stripped From Foul Condensate 100.0% 416.0 NA 100.0% 416.0 2,700 ADTP/day 2.72E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA

ASB - Backup Stripper Online (Methanol Mode) J 4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0 Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 5.28E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 5.94 1.24
ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 Hydrogen Peroxide Addition 100.0% 460.0 2,700 ADTP/day 7.28E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 8.19 1.88

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.75E+00
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-

control emissions based on LVHC scrubber efficiency (50%) and estimated 99% 
combustion efficiency in combination boilers.

99.9% 0.20 0.65

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 8.76E-03 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC 
Approved Test. 

NA 0.99 1.08

TRS PROJECTED ACTUAL EMISSIONS 16.76
NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 3.95

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.
B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.
C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.
D - Historically high fuel oil percentage of fossil fuel heat input (2014).
E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023
F - Projected steam usage at 850 gpm from vendor design.
G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.
H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.
I - Backup Stripper SOG emissions are conservatively based upon all of the sulfur being captured in the SOG for both TRS mode and Methanol mode. 
J - When the Backup Stripper is operating, ASB emissions are higher if the stripper is operating in methanol mode. Both emissions factors are shown in the table, but ASB emissions are based on methanol mode operation. 
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H2S EMISSIONS REFERENCES

H2S Sulfur
Production Rate Emissions Factor CaptureC H2S Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SOGA 91.4% 8,004.0 NA 100.0% 8,004.0  LVHC to CB1/CB2 100.0% 8,004.0 1,365 ADTP/day 4.13E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.02 0.09

Aerated Stabilization Basin (ASB) 100.0% 8,760.0 Foul Condensate to Hard Pipe 100.0% 8,760.0 Hydrogen Peroxide Addition 100.0% 8,760.0 1,365 ADTP/day 1.36E-02 H2SSIM/WATER9 Inputs and Outputs Provided. NA 0.77 3.39

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0  LVHC to CB1/CB2 100.0% 8,760.0 1,365 ADTP/day 5.03E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 average. DHEC Approved Test. NA 0.03 0.13

H2S BASELINE ACTUAL EMISSIONS 3.61
PROJECTED ACTUAL EMISSIONS

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL Methanol to RF2/3G,H 100.0% 7,489.8 2,700 ADTP/day 0.24 Vendor / Preliminary Design Information 99.9% 0.03 0.10

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to RF3G,H 75.0% 5,617.4 2,700 ADTP/day 0.37 Vendor / Preliminary Design Information 99.9% 0.04 0.12

New Stripper Online 90.0% 7,884.0 SRL Online 95.0% 7,489.8 SRL LVHC to CB1/CB2G 25.0% 1,872.5 2,700 ADTP/day 0.37 Vendor / Preliminary Design Information 99% 0.41 0.39

New Stripper Online 90.0% 7,884.0 SRL Offline 5.0% 394.2 SOG to CB1/CB2 100.0% 394.2 2,700 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.14

Backup Stripper Online I 4.75% 416.0 NA 100.0% 416.0 SOG to CB1/CB2 100.0% 416.0 2,700 ADTP/day 0.61 Vendor / Preliminary Design Information 99% 0.69 0.14

ASB - New Stripper Online 90.0% 7,884.0 No Foul Condensate to Hard Pipe 100.0% 7,884.0 NA 100.0% 7,884.0 2,700 ADTP/day 9.27E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.04 4.11

ASB - Backup Stripper Online (TRS Mode) J 4.75% 416.0 H2S Stripped From Foul Condensate 100.0% 416.0 NA 100.0% 416.0 2,700 ADTP/day 9.81E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.10 0.23

ASB - Backup Stripper Online (Methanol Mode) J 4.75% 416.0 500 gpm Foul Condensate to Hard Pipe 100.0% 416.0 Hydrogen Peroxide Addition 100.0% 416.0 2,700 ADTP/day 9.45E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA

ASB - No Stripper Online 5.25% 460.0 Foul Condensate to Hard Pipe 100.0% 460.0 Hydrogen Peroxide Addition 100.0% 460.0 2,700 ADTP/day 9.54E-03 H2SSIM/WATER9 Inputs and Outputs Provided. NA 1.07 0.25

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to RF3 75.0% 6,570.0 2,700 ADTP/day 1.17E-01
June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. Pre-control emissions 

based on LVHC scrubber efficiency (50%) and estimated 99% combustion efficiency in 
combination boilers.

99.9% 0.01 0.04

LVHC Collection System 100.0% 8,760.0 NA 100.0% 8,760.0 LVHC to CB1/CB2 25.0% 2,190.0 2,700 ADTP/day 5.87E-04 June 2021 Stack Test, Combination Boilers No. 1 and No. 2 maximum. DHEC Approved Test. NA 0.07 0.07

H2S PROJECTED ACTUAL EMISSIONS 5.59

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.98

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Sulfur capture in recovery furnace >99.9% (see note H), sulfur capture in LVHC scrubber 50%, sulfur conversion in combination boilers 99%.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - 40% of TRS/H2S condensed into methanol and 60% of TRS/H2S vented into LVHC System.

H - Recovery Furnace captures 99% of sulfur and converts 99% of remaining uncaptured sulfur.

I - Backup Stripper SOG emissions are conservatively based upon all of the sulfur being captured in the SOG for both TRS mode and Methanol mode. 

J - When the Backup Stripper is operating, H2S ASB emissions are higher if the stripper is operating in TRS mode. Both emissions factors are shown in the table, but ASB emissions are based on TRS mode operation. 

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time
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PM EMISSIONS REFERENCES

PM PM
Production Rate Emissions Factor Control PM Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 4.0 0.3

PM BASELINE ACTUAL EMISSIONS 1.1
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 14.8 10.8

Backup Stripper Steam - Natural Gas C 4.75% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

Backup Stripper Steam - No. 6 Oil C 4.75% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.8 mmBtu/hr 1.61E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 4.0 0.2

PM PROJECTED ACTUAL EMISSIONS 13.33

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 12.22

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.

G - reserved.

H - reserved.

I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time
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PM10 EMISSIONS REFERENCES

PM10 PM10
Production Rate Emissions Factor Control PM10 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.9 0.2

PM10 BASELINE ACTUAL EMISSIONS 1.02
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 10.8 7.8

Backup Stripper Steam - Natural Gas C 4.75% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

Backup Stripper Steam - No. 6 Oil C 4.75% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.8 mmBtu/hr 1.17E-01 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.9 0.1

PM10 PROJECTED ACTUAL EMISSIONS 10.34

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 9.32

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time
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PM2.5 EMISSIONS REFERENCES

PM2.5 PM2.5
Production Rate Emissions Factor Control PM2.5 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.8

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.2 0.2

PM2.5 BASELINE ACTUAL EMISSIONS 0.96
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 7.60E-03 3.74E-03
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.7 2.4

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 8.1 5.9

Backup Stripper Steam - Natural Gas C 4.75% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 26.0 mmBtu/hr 7.60E-03 AP-42 Table 1.4-2. Filterable and Condensable. NA 0.2 0.0

Backup Stripper Steam - No. 6 Oil C 4.75% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.8 mmBtu/hr 8.80E-02 AP-42 Tables 1.3-1 (filterable) and 1.3-2 
(condensable).

NA 2.2 0.1

PM2.5 PROJECTED ACTUAL EMISSIONS 8.37

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 7.41

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time
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LEAD EMISSIONS REFERENCES

Lead Lead
Production Rate Emissions Factor Control Lead Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.30E-05 5.10E-05

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.95E-04 5.85E-05

LEAD BASELINE ACTUAL EMISSIONS 1.10E-04
PROJECTED ACTUAL EMISSIONS

Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 5.00E-07 2.46E-07
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 4.84E-05 1.56E-04

New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 2.58E-03 1.87E-03

Backup Stripper Steam - Natural Gas C 4.75% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 26.0 mmBtu/hr 5.00E-07 AP-42 Table 1.4-2. NA 1.30E-05 2.21E-06

Backup Stripper Steam - No. 6 Oil C 4.75% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.8 mmBtu/hr 2.80E-05

U.S. EPA document "Estimating Air Toxic Emissions 
from Coal and Oil Combustion Sources" [EPA-450/2-

89-001] for Uncontrolled Residual Oil-fired Utility 
Boilers (Table 4-1)

NA 6.95E-04 2.66E-05

LEAD PROJECTED ACTUAL EMISSIONS 2.06E-03

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 1.95E-03

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Stripper Scenario 
Operating Time

Operating 
Configuration Time

Controls 
Operating Time
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CO2 EMISSIONS REFERENCES

CO2 CO2
Production Rate Emissions Factor Control CO2 Emissions

Stripper Operating Scenario % hrs Operating Configuration % hrs Controls % hrs Value UOM lb/UOM Reference % lb/hr tpy
BASELINE ACTUAL EMISSIONS (March 2021 - February 2023)

Backup Stripper SteamA 91.4% 8,004.0 Natural GasB 97.9% 7,835.7 100.0% 7,835.7 26.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 3,044.8 11,929

Backup Stripper SteamA 91.4% 8,004.0 No. 6 OilB 2.1% 168.3 100.0% 168.3 24.8 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 4,109.9 346
CO2 BASELINE ACTUAL EMISSIONS 12,275

PROJECTED ACTUAL EMISSIONS
Recovery Furnace #3 LVHC Ignitor 75.0% 6,570.0 Natural GasI 15.0% 985.5 100.0% 985.5 1.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 116.9 58
New Stripper Steam - Natural Gas 90.0% 7,884.0 Natural GasD 81.6% 6,433.3 100.0% 6,433.3 96.8 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 11,313.5 36,392
New Stripper Steam - No. 6 Oil 90.0% 7,884.0 No. 6 OilD 18.4% 1,450.7 100.0% 1,450.7 92.2 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 15,270.9 11,076

Backup Stripper Steam - Natural Gas C 4.75% 416.0 Natural GasD 81.6% 339.5 100.0% 339.5 26.0 mmBtu/hr 1.17E+02 40 CFR Part 98, Table C-1 NA 3,044.8 517

Backup Stripper Steam - No. 6 Oil C 4.75% 416.0 No. 6 OilD 18.4% 76.5 100.0% 76.5 24.8 mmBtu/hr 1.66E+02 40 CFR Part 98, Table C-1 NA 4,109.9 157

CO2 PROJECTED ACTUAL EMISSIONS 48,200

NET EMISSIONS CHANGE (PAE - BAE)

PAE - BAE 35,925

A - Current (future backup) condensate steam stripper resumed operation on May 3, 2021.

B - Additional process steam to operate condensate stream stripper from fossil fuel combustion. Average fossil fuel distribution in Combination Boilers No. 1 and No. 2 during baseline.

C - Backup Stripper Steam requirement is higher when operating in methanol mode. Steam MMBtu rates assumed equal to BAE.

D - Historically high fuel oil percentage of fossil fuel heat input (2014).

E - Baseline actual steam usage based on average net steam used by existing stripper 5/3/2021 through 2/28/2023

F - Projected steam usage at 850 gpm from vendor design.
G - reserved.
H - reserved.
I - Natural gas ignitor required when recovery furnace is less than 50% load on black liquor.

Controls 
Operating Time

Operating 
Configuration Time

Stripper Scenario 
Operating Time
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SUMMARY OF ASB EMISSIONS FACTORS

ASB Emissions Factors (lb/ODTP)

H2S DMDS DMS MMC TRS as H2S Methanol VOCA TRSB

Baseline Actual Emissions 0.0151 0.0114 0.0185 3.28E-04 3.37E-02 0.89 0.95 0.0453
New Stripper Scenario 0.0103 0.0028 0.0136 1.88E-04 1.99E-02 0.30 0.32 0.0269
Backup Stripper Scenario - TRS Mode 0.0109 0.0033 0.0147 1.30E-03 2.23E-02 1.53 1.59 0.0302
Backup Stripper Scenario - Methanol Mode 0.0105 0.0308 0.0169 5.12E-04 4.24E-02 1.62 1.71 0.0587
No Stripper Scenario 0.0106 0.0504 0.0192 7.42E-04 5.81E-02 2.31 2.44 0.0809

A -  Includes VOC TRS compounds, methanol, acetaldehyde, methyl ethyl ketone, and propionaldehyde. 
B - TRS as compounds

Scenario
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Date of Subpart S 

Performance Testing

Acetadehyde, 

ppm
MEK, ppm Prop., ppm New Stripper

Backup 

Stripper TRS 

Mode

No Stripper

Backup 

Stripper 

Methanol 

Mode

7/9/2021 24.3 7.7 1.1 Methanol 0.89 0.30 1.53 2.31 1.62

7/10/2021 25.3 5.7 4.0 Acetadehyde 0.018 0.006 0.031 0.046 0.033

7/11/2021 25.0 6.5 7.0 MEK 0.005 0.002 0.008 0.012 0.008

10/26/2021 25.0 12.3 0.8 Propionaldehyde 0.001 0.000 0.002 0.002 0.002

10/27/2021 27.5 13.3 1.0
10/28/2021 10.6 6.6 1.2 DMDS 0.0114 0.0028 0.0033 0.0504 0.0308

10/29/2021 15.0 8.6 0.9 DMS 0.0185 0.0136 0.0147 0.0192 0.0169

2/14/2022 16.7 7.5 0.7 MMC 3.28E‐04 1.88E‐04 1.30E‐03 7.42E‐04 5.12E‐04
2/15/2022 17.0 9.5 0.6
2/16/2022 15.7 8.6 1.0 VOC: 0.95 0.32 1.59 2.44 1.71

5/4/2022 20.7 7.1 1.0

5/5/2022 16.3 7.3 1.0
5/6/2022 15.0 6.8 1.0
8/9/2022 15.3 5.9 0.7
8/10/2022 25.0 7.2 1.1
8/11/2022 20.3 6.0 1.0
9/27/2022 14.3 5.3 0.7
9/28/2022 15.0 5.2 0.7
9/29/2022 18.0 5.6 0.9
10/18/2022 25.0 5.6 1.0
10/19/2022 23.7 5.5 1.1
10/20/2022 23.0 6.6 0.9
AVG ppm: 19.72 7.28 1.34
Lbs into ASB 55.48 20.49 3.78

Fair estimated from WATER9 
properties

0.55 0.38 0.43

Lbs emitted 30.73 7.73 1.61
Average Pulp Production 
during Subpart S testing

lb/ODTP 0.018 0.005 0.001

BAE Other VOC Emissions Factors

1716

BAE 

lb/ODTP

PAE

lb/ODTP

PAE Other VOC Emissions Factors
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New Indy Catawba ASB BAE Methanol Emissions Factor 

ADTP ODTP lb/ODTP
Mar-21 42,474 38,226 1.50
Apr-21 43,075 38,767 1.50
May-21 46,962 42,266 1.50
Jun-21 42,867 38,581 1.50
Jul-21 49,371 44,434 1.50

Aug-21 44,614 40,152 1.50
Sep-21 40,177 36,159 1.50
Oct-21 47,234 42,510 1.50
Nov-21 39,185 35,266 1.50
Dec-21 38,734 34,860 1.50
Jan-22 43,690 39,321 1.50
Feb-22 37,736 33,962 0.33
Mar-22 43,944 39,549 0.33
Apr-22 40,046 36,041 0.33
May-22 38,896 35,006 0.33
Jun-22 23,184 20,866 0.33
Jul-22 39,890 35,901 0.33

Aug-22 53,396 48,057 0.33
Sep-22 45,044 40,539 0.33
Oct-22 47,517 42,765 0.33
Nov-22 40,133 36,120 0.33
Dec-22 33,859 30,474 0.33
Jan-23 35,464 31,918 0.33
Feb-23 39,276 35,348 0.33

0.89 lb/ODTPBaseline Methanol Emissions Factor (Pulp Weighted Average)

Average of 2021 Subpart 
S Performance Tests. 

Representative of ASB 
operation from March 
2021 to February 2022. 

Average of 2022 Subpart 
S Performance Tests. 

Representative of ASB 
operation from February 
2022 to February 2023.

Methanol Emissions 
Factor

Pulp ProductionPulp Production
Month

Emissions Factor 
Reference
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Date Sample Time
Hydrogen 

Sulfide
Methyl 

Mercaptan
Dimethyl 

Sulfide
Dimethyl 
Disulfide Total TRS

6/24/2021 15:10 130 14 16 13 173
6/24/2021 15:10 140 14 16 17 187
6/24/2021 17:00 140 17 18 14 189
6/24/2021 18:45 150 19 18 16 203
6/25/2021 10:35 130 12 12 11 165
6/25/2021 12:05 120 10 12 9.6 151.6
6/25/2021 13:45 190 22 22 23 257

Average of all data 142.9 15.4 16.3 14.8 189.4
Max of 6/24 or 6/25 146.7 16.0 17.0 15.0 194.7

 MW
H2S Hydrogen Sulfide 34.08 g/mol
Ch4S Methyl Mercaptan 48.11 g/mol
C2H6S Dimethyl Sulfide 62.13 g/mol
C2H6S2 Dimethyl Disulfide 94.20 g/mol
S Sulfur 32.07 g/mol

Convert compound to equivalent S (ppm)
Hydrogen 
Sulfide

Methyl 
Mercaptan

Dimethyl 
Sulfide

Dimethyl 
Disulfide

138.0 10.7 8.8 10.2
82.3% 6.4% 5.2% 6.1%

 
S (ppm) 168 Maximum feed to stripper (AHL)
Lb S/gallon FC 1.40E-03
Lb S/hr @850 gpm 71.3
Lb S/ADTP (@2200 ODTP)a 0.7001

Assumption
1.  Assume no losses in feed tank
2.  Assume 98% efficiency of S across stripper therefore 0.69 # S/ADTP in SOG

Concentration (ppm)

a Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/0.9 ODTP = 2444.4 ADTP) Emissions 
factor is representative of the lower end of the range of pulp production at the maximum steam stripper design of 
850 gpm.  Calculations are scaled to 2700 ADTP to represent worst case emissions.

Stripper Inlet Foul Condensate - Table 2-17  (Weston report dated October 2, 2021, Work Order No. 
15730.001.008)
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New-Indy Catawba Monthly Production

Month Kraft Mill Combination Combination Combination Combination
Boiler No. 1 Boiler No. 2 Total Boiler No. 1 Boiler No. 2 Total Total
Natural Gas Natural Gas Natural Gas No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil No. 6 Fuel Oil

ADTP mmBtu mmBtu mmBtu gallons gallons gallons mmBtu
Mar-21 42,474 61,175 99,507 160,683 0 2,057 2,057 309
Apr-21 43,075 41,363 75,012 116,376 0 0 0 0
May-21 46,962 38,834 63,467 102,301 0 0 0 0
Jun-21 42,867 1,909 59,909 61,818 0 1,199 1,199 180
Jul-21 49,371 67,565 55,824 123,389 3 97 100 15
Aug-21 44,614 33,863 32,461 66,325 0 0 0 0
Sep-21 40,177 40,779 41,811 82,590 86 0 86 13
Oct-21 47,234 69,732 75,498 145,230 0 0 0 0
Nov-21 39,185 60,664 80,397 141,061 0 0 0 0
Dec-21 38,734 62,931 60,176 123,107 0 0 0 0
Jan-22 43,690 84,088 82,251 166,339 69,200 66,720 135,920 20,388
Feb-22 37,736 57,764 75,924 133,688 27,042 370 27,412 4,112
Mar-22 43,944 62,423 82,083 144,506 335 0 335 50
Apr-22 40,046 44,634 62,835 107,469 0 0 0 0
May-22 38,896 39,982 73,918 113,900 0 0 0 0
Jun-22 23,184 43,071 89,239 132,310 2,238 0 2,238 336
Jul-22 39,890 64,532 86,134 150,666 0 0 0 0
Aug-22 53,396 48,067 73,591 121,658 0 0 0 0
Sep-22 45,044 60,782 65,899 126,681 24 0 24 4
Oct-22 47,517 70,539 89,760 160,299 0 0 0 0
Nov-22 40,133 82,534 114,164 196,698 0 0 0 0
Dec-22 33,859 101,466 95,023 196,490 170,076 0 170,076 25,511
Jan-23 35,464 95,982 92,733 188,715 102,558 0 102,558 15,384
Feb-23 39,276 78,431 96,813 175,244 21,626 53 21,679 3,252
Total 996,766 3,237,544 69,553

Annual Average 498,383
97.9% 2.1%
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5.3 Oxidation 

Several oxidizing agents have been used for destruction of odors resulting from H2S. The approach is 
to oxidize the sulfide into nonvolatile forms such as elemental sulfur, thiosulfate, sulfite, and sulfate. 
Chemical oxidation reactions are generally slower than biochemical oxidation reactions (ASCE 
1989). In the presence of large organic loads, as with industrial wastewaters, the economics of 
oxidizing agent use can be prohibitive due to competitive reactions with organic materials. Some of 
the commonly used oxidizing agents are chlorine, chlorine dioxide, hypochlorite, oxygen, and 
hydrogen peroxide. Industry experience with use of oxidizing agents is summarized herein. 

5.3.1 Hydrogen Peroxide 

Hydrogen peroxide (H2O2) can be used to chemically oxidize H2S into either elemental sulfur or 
sulfate (the former at pH <8 to 9; the latter at pH >8 to 9), as shown in Equations 5.6 and 5.7. In the 
range of pH 7 to 9, both reactions may occur. Excess H2O2 can oxidize other wastewater components 
or decompose to release oxygen and water. 

 H2O2 + H2S  S + 2H2O (Eq. 5.6) 

 4H2O2 + S2-  SO4
2- + 4H2O (Eq. 5.7) 

H2O2 is a clear, colorless, nonflammable compound that is miscible with water in all proportions and 
is normally sold as a solution expressed as a percentage of the solution’s weight (e.g., a 35% solution 
contains 35% H2O2 and 65% water by weight). Solutions of >8% are classified as oxidizers by the 
U.S. Department of Transportation. H2O2 can be obtained in small drums or tanks equipped with 
metering pumps and plumbed to the addition point.  Storage containers must be properly vented 
because contamination or excess heat can accelerate decomposition to oxygen and water. Special 
safety handling is required, including eye protection and protective clothing. 

Davies, Christy, and O’Connor (2000) reported on the effectiveness of using H2O2 to control odors 
resulting from release of H2S at four locations around the WWTP at a pulp and paper mill in Canada. 
The specific objectives were to reduce H2S concentration in an anaerobic spill basin effluent returned 
to the effluent clarification and treatment system; treat anaerobic sludge from the spill basin; 
minimize odors arising from sewering condensates; and treat all foul condensates from the mill during 
a scheduled shutdown of the steam stripper. 

H2O2 was found to be effective for odor reduction at all the locations. It was added to the anaerobic 
spill basin effluent at a location that promoted good mixing prior to introduction into the clarifier. The 
residence time associated with transfer of effluent from the spill basin to the clarifier was sufficient to 
oxidize H2S and minimize odor. Sludge dewatering equipment consisted of a screen, an agitation 
tank, a centrifuge, and a belt press. H2O2 was added to the agitation tank. In addition, an odor-
controlling spray (Ecosorb) was applied to the air around the screens to capture any residual odors. 
H2O2 was also used to reduce odors during occasional sewering of condensates. Dosage levels were 
selected based on laboratory studies that indicated that ~200 mg H2O2/L of treated condensate was 
sufficient to remove odors. A solution containing 50% H2O2 was also used to reduce odors during 
steam stripper downtime events when foul condensates were piped directly into the aeration pond. 

H2O2 and calcium peroxide (CaO2) have been used in the presence of peroxidase, an enzyme found in 
horseradish, to remove odors in swine manure. Swine manure is known to contain large amounts of 
VFAs, phenolic compounds, and indolic compounds that have been implicated in odor. Peroxidase, in 
the presence of peroxides, has been found to polymerize phenolic odorants, thereby reducing 
associated odors (Govere et al. 2007). 
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H2O2 has also been used successfully as one element of a multi-pronged approach to control odor 
attributed to VFA generation in anaerobic environments (Davis and Smith 2001). H2O2 would be 
particularly beneficial for use in mills with high levels of water reuse (e.g., some recycle mills). 
Oxygen-limited environments in the process water transport system at those facilities can be ideal for 
anaerobic bacterial growth. Traditional oxidizers such as sodium hypochlorite, chlorine, and chlorine 
dioxide increase total chloride and conductivity in the reused effluent, which can disrupt process 
performance and cause corrosion. The multi-pronged approach used at a 100% recycled corrugating 
medium mill focused on good operating practices aimed at oxygenation, biocide application to 
control the amount of aerobic bacteria, and H2O2 use to prevent anaerobic environments in the 
secondary treatment system (Davis and Smith 2001). 

NCASI assisted a bleached kraft mill that conducted a trial to investigate the effects of adding H2O2 
to foul condensates. Foul condensates were piped directly to the first basin of a multi-stage ASB. 
Samples were collected at two locations (just prior to addition of peroxide and just following the 
addition point) over a five-day period to assess impacts on sulfide concentrations. Samples were 
analyzed using direct injection GC/PFPD (NCASI Method RSC-02.02; NCASI 2007). H2O2 was 
added as a 50% solution at a rate of 1.78 gallons per minute (GPM) to the foul condensate stream, 
which had a flow rate of 3 MGD, resulting in a concentration of approximately 0.51 g H2O2/L of foul 
condensate. The average reduction in sulfide concentration was over 79%, as illustrated in Figure 5.3. 
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Figure 5.3   Sulfide Concentrations after Peroxide Addition (0.51 g/L) to a Foul Condensate 

[numbers above bars represent percent reductions in total sulfide observed each day] 

Dosage and retention time trends were evaluated using a screening technique that involved collecting 
25-mL samples in a 500-mL bottle that was closed and agitated for one minute. The cap was removed 
and a Jerome air monitor was used to measure volatile H2S in the headspace. The effect of peroxide 
dose and retention time are illustrated in Figure 5.4. Reductions of >90% were observed after the first 
minute, and at some dosage rates they increased modestly with additional retention time. Figure 5.5 
illustrates trends for doses of 0.5 and 1.0 GPM of a 50% H2O2 solution to the 3 MGD foul condensate 
at the four sampling locations (drop legs 1 through 4). Although some variability was observed, a 
significant reduction in sulfide was observed at the first drop leg under both addition rates 
investigated and increased gradually as the foul condensate progressed through the drop legs. 

66.3 

92.7 100 58.2 94.9 
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Figure 5.4   Effect of Hydrogen Peroxide Dose (0.14, 0.29, 0.43, and 0.56 g/L) and 
Retention Time on Sulfide Removal Efficiency [headspace measurements] 
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Figure 5.5   Effect of Hydrogen Peroxide Dose (0.14, 0.29, 0.43, and 0.56 g/L) and 
Sample Location on Sulfide Removal Efficiency [headspace measurements] 

Another example of H2O2 use at a bleached kraft mill is illustrated in Figure 5.6. The mill conducted a 
bench study prior to an odor reduction trial to determine the dose-response curve for peroxide 
addition to foul condensates. Foul condensates were treated with the oxidant (50% H2O2; density 
1.2 g/mL) volumes shown in the figure (equivalent to 0.14, 0.29, 0.43, and 0.56 g H2O2/L of foul 
condensate) at 50 C for 30 minutes in sealed vials. Samples were removed and analyzed by direct 
aqueous injection GC/sulfur chemiluminescence detectors (SCD) for sulfide, MeSH, DMS, and 
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DMDS. The data indicate that sulfide and MeSH were readily removed, but that DMS required 
significantly higher doses to achieve equivalent levels of removal. DMDS was not removed and in 
fact increased with peroxide dose, presumably due to oxidation of MeSH. 
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Figure 5.6   Hydrogen Peroxide Dose-Response Curve for Treatment of Foul Condensates 

Following the bench studies, a mill trial was conducted over a five day period. H2O2 was added to the 
foul condensate tank (pH 9.0 to 9.3) at a rate of 1 gallon (100% H2O2) to every 500 gallons of 
condensate, which is equivalent to 2.8 g H2O2/L of foul condensate. This addition point provided a 
retention time of ~30 minutes prior to the WWTP. The trial resulted in overall average reductions in 
sulfide, MeSH, and DMS of 38.8, 64.6, and -3.9%, respectively (Table 5.1). The level of DMDS 
increased (probably due to oxidation of MeSH to DMDS) during the addition but reportedly did not 
affect overall odor from the WWTP (NCASI files). The mill continues to feed H2O2 to the foul 
condensate and has reported a reduction in odor at the WWTP. 

Table 5.1   Percent Reduction in Hydrogen Sulfide, Methyl Mercaptan, and Dimethyl Sulfide 
during a Peroxide Addition Trial Conducted in a Foul Condensate 

Day of Study H2S MeSH DMS 
1 26.1 67.3 -20.8 
2 68.3 74.7 16.5 
3 38.1 57.0 1.9 
4 36.4 60.0 2.6 
5 25.3 63.8 -19.5 

Average 38.8 64.6 -3.86 
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Sample Date Sample Location ALS H2S, ppb ALS DMDS, ppb ALS DMS, ppb ALS MMC, ppb

2021/2022 Avg. ASB Influent (2021 and 2022) 252 86.78 199 2.60

Foul Condensate (prior to H2O2) 105,667 6,633 14,667 8,267

Predicted % Reduction from H2O2
0.99

MMC converted 
into DMDS 0.90 0.99

Foul Condensate (after H2O2) 1,057 14,647 1,467 82.67

Foul Condensate (prior to H2O2) 58,333 5,633 5,400 3,900

Predicted % Reduction from H2O2
0.99

MMC converted 
into DMDS 0.90 0.99

Foul Condensate (after H2O2) 583 9,414 540 39.00

Foul Condensate (prior to H2O2) 76,200 6,932 7,140 7,393

Predicted % Reduction from H2O2
0.99

MMC converted 
into DMDS 0.90 0.99

Foul Condensate (after H2O2) 762 14,099 714 73.93

Foul Condensate (prior to H2O2) 62,500 8,967 9,200 6,533

Predicted % Reduction from H2O2
0.99

MMC converted 
into DMDS 0.90 0.99

Foul Condensate (after H2O2) 625 15,300 920 65.33

ALS H2S, ppm ALS DMDS, ppm ALS DMS, ppm
ALS MMC, 

ppm

Avg. Foul Condensate Concentration 
(after peroxide) 0.76 13.36 0.91 0.07

Avg. ASB Inlet Concentration 0.25 0.09 0.20 2.60E‐03
Avg. Hardpipe Flow, MGD 0.34 0.34 0.34 0.34

Avg. ASB Inlet Flow, MGD 23.96 23.96 23.96 23.96

Total Flow 24.30 24.30 24.30 24.30

Flow Weight. Avg. Loading (ppm) 0.2593 0.2712 0.2088 0.0035

H2SSIM/WATER9 Results H2S, g/s DMDS, g/s DMS, g/s MMC, g/s

ASB Zone 1 0.10 0.15 2.74E‐03
ASB Zone 2 1.43E‐03 3.05E‐03 4.63E‐05
ASB Zone 3 2.57E‐05 1.01E‐04 1.43E‐06
Total ASB 0.10 0.16 2.78E‐03

Baseline Emissions Factor

2200 ODTP/day
H2S, lb/ODTP DMDS, lb/ODTP DMS, lb/ODTP

MMC, 

lb/ODTP

Baseline Emissions Factor 1.51E-02 1.14E-02 1.85E-02 3.28E-04

May/July 2022 Baseline Emissions Calculations

New‐Indy Catawba ‐ Catawba, SC

Method: GC/SCD Reduced Sulfur Analysis (Average) 

H2S, TRS Compounds, and VOC

Flow Weight Average 

Loading Calculation

5/17/2022

7/19/2022

7/20/2022

7/21/2022

Multiple 
H2SSIM runs.Results and Emissions 

Factors Calculation
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:17:08

41   COMPOUND: DIMETHYL DISULFIDE
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of DIMETHYL DISULFIDE at 34.1 deg.C (93.3 deg.F)
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65   hl= 0.001714 atm-m3/mol vp= 45.945 mmHg (0.88868 psia)
66   95.2 y/x
67   0.068011 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.041e-05 cm2/s  dv= 0.088022 cm2/s
70   Compound flow rate from inlet water is 0.26179 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 31.792 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 5.971e-06 m/s.
83   kg is estimated as 0.005598 m/s.  Model: 2
84   kg is estimated as 0.005598 m/s.  Model: 2
85   The Schmidt number is 1.70412.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.012927 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.11564 m/s.
94   kl (agitated)is estimated as 0.017486 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 2.753e-04 m/s.
97   The effective stripping time (surface + diffused air) is 84.752 minutes. (1.41254 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1907.493 min. (31.792 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.11781
103   KL aerated (m/s) 0.017486
104   KL OVERALL AERATED (m/s) 0.005609
105   KG quiescent (m/s) 0.005703
106   KL quiescent (m/s) 5.971e-06
107   KL OVERALL QUIESCENT (m/s) 5.883e-06
108   KL OVERALL (m/s) 2.753e-04
109   air stripping time constant (min) 84.752
110   FRACTION SURFACE VOLATILIZED 0.36432
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.36432
113   FRACTION BIOLOGICALLY REMOVED 0.61949
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.095374
116   (Mg/year) 3.00772
117   EMISSION FACTOR  (g/cm2-s) 1.096e-10
118   UNIT EXIT CONCENTRATION (ppmw) 0.003981
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:17:08

122   COMPOUND: DIMETHYL DISULFIDE
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 1.096e-10
130   UNIT EXIT CONCENTRATION (ppmw) 6.079e-06
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:17:08

134   COMPOUND: DIMETHYL DISULFIDE
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1064.53 l/s.
156   Weight fraction down is  2.712E-07
157   Gas concentration in  0 mol fraction.
158   Gas flow  1064.53 L/s
159   Weight fraction out at base of drop is  2.45916666343852E-07
160   fraction transferred in the drain drop from hub is .093228
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.093228
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 3.134e-19
171   mol fract. headspace vent base 6.978e-06
172   headspace flow out vent (cc/s) -1.065e+06
173   headspace flow down line (cc/s) 1.065e+06
174   KG surface (m/s) 1860.422
175   KL surface (m/s) 6.37e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.2887
178   total component into unit, g/s 0.26179
179   TOTAL AIR EMISSIONS  (g/s) 0.026915
180   (Mg/year) 0.84879
181   EMISSION FACTOR  (g/cm2-s) 1.096e-10
182   UNIT EXIT CONCENTRATION (ppmw) 0.24592
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:17:08

186   COMPOUND: DIMETHYL DISULFIDE
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of DIMETHYL DISULFIDE at 30. deg.C (86. deg.F)
210   hl= 0.00141 atm-m3/mol vp= 37.814 mmHg (0.7314 psia)
211   78.352 y/x
212   0.056726 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.027e-05 cm2/s  dv= 0.085991 cm2/s
215   Compound flow rate from inlet water is 1.411e-04 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 16.785 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 5.918e-06 m/s.
228   kg is estimated as 0.005575 m/s.  Model: 2
229   kg is estimated as 0.005575 m/s.  Model: 2
230   The Schmidt number is 1.74436.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.012742 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.1143 m/s.
239   kl (agitated)is estimated as 0.015772 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 5.972e-05 m/s.
242   The effective stripping time (surface + diffused air) is 253.944 minutes. (4.2324 

hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 1007.112 min. (16.785 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.11644
248   KL aerated (m/s) 0.015772
249   KL OVERALL AERATED (m/s) 0.004711
250   KG quiescent (m/s) 0.005679
251   KL quiescent (m/s) 5.918e-06
252   KL OVERALL QUIESCENT (m/s) 5.813e-06
253   KL OVERALL (m/s) 5.972e-05
254   air stripping time constant (min) 253.944
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255   FRACTION SURFACE VOLATILIZED 0.18189
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.18189
258   FRACTION BIOLOGICALLY REMOVED 0.77225
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 2.567e-05
261   (Mg/year) 8.094e-04
262   EMISSION FACTOR  (g/cm2-s) 3.631e-14
263   UNIT EXIT CONCENTRATION (ppmw) 6.079e-06
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:17:08

267   COMPOUND: DIMETHYL DISULFIDE
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of DIMETHYL DISULFIDE at 32.1 deg.C (89.7 deg.F)
291   hl= 0.001558 atm-m3/mol vp= 41.785 mmHg (0.80821 psia)
292   86.579 y/x
293   0.062258 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.034e-05 cm2/s  dv= 0.087022 cm2/s
296   Compound flow rate from inlet water is 0.004238 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 17.139 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 5.945e-06 m/s.
309   kg is estimated as 0.005633 m/s.  Model: 2
310   kg is estimated as 0.005633 m/s.  Model: 2
311   The Schmidt number is 1.72371.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.012836 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.11498 m/s.
320   kl (agitated)is estimated as 0.016622 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 1.598e-04 m/s.
323   The effective stripping time (surface + diffused air) is 101.198 minutes. 

(1.68663 hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 1028.32 min. (17.139 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.11714
329   KL aerated (m/s) 0.016622
330   KL OVERALL AERATED (m/s) 0.005152
331   KG quiescent (m/s) 0.005738
332   KL quiescent (m/s) 5.945e-06
333   KL OVERALL QUIESCENT (m/s) 5.85e-06
334   KL OVERALL (m/s) 1.598e-04
335   air stripping time constant (min) 101.198
336   FRACTION SURFACE VOLATILIZED 0.33837
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.33837
339   FRACTION BIOLOGICALLY REMOVED 0.62833
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 0.001434
342   (Mg/year) 0.045218
343   EMISSION FACTOR  (g/cm2-s) 2.118e-12
344   UNIT EXIT CONCENTRATION (ppmw) 1.326e-04
345   
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:18:13

41   COMPOUND: DIMETHYL SULFIDE  (DMS)
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of DIMETHYL SULFIDE  (DMS) at 34.1 deg.C (93.3 deg.F)
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65   hl= 0.002924 atm-m3/mol vp= 704.653 mmHg (13.629 psia)
66   162.463 y/x
67   0.11606 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.504e-05 cm2/s  dv= 0.14765 cm2/s
70   Compound flow rate from inlet water is 0.19189 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 31.792 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 7.634e-06 m/s.
83   kg is estimated as 0.007917 m/s.  Model: 2
84   kg is estimated as 0.007917 m/s.  Model: 2
85   The Schmidt number is 1.01591.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.017873 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.14978 m/s.
94   kl (agitated)is estimated as 0.021024 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 4.77e-04 m/s.
97   The effective stripping time (surface + diffused air) is 48.915 minutes. (0.81526 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1907.493 min. (31.792 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.15258
103   KL aerated (m/s) 0.021024
104   KL OVERALL AERATED (m/s) 0.009769
105   KG quiescent (m/s) 0.008066
106   KL quiescent (m/s) 7.634e-06
107   KL OVERALL QUIESCENT (m/s) 7.574e-06
108   KL OVERALL (m/s) 4.77e-04
109   air stripping time constant (min) 48.915
110   FRACTION SURFACE VOLATILIZED 0.80226
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.80226
113   FRACTION BIOLOGICALLY REMOVED 0.17717
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.15394
116   (Mg/year) 4.85471
117   EMISSION FACTOR  (g/cm2-s) 1.769e-10
118   UNIT EXIT CONCENTRATION (ppmw) 0.003708
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:18:13

122   COMPOUND: DIMETHYL SULFIDE  (DMS)
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 1.769e-10
130   UNIT EXIT CONCENTRATION (ppmw) 1.362e-05
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:18:13

134   COMPOUND: DIMETHYL SULFIDE  (DMS)
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1064.53 l/s.
156   Weight fraction down is  2.088E-07
157   Gas concentration in  0 mol fraction.
158   Gas flow  1064.53 L/s
159   Weight fraction out at base of drop is  1.80253671574623E-07
160   fraction transferred in the drain drop from hub is .136716
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.13672
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 4.509e-19
171   mol fract. headspace vent base 1.195e-05
172   headspace flow out vent (cc/s) -1.065e+06
173   headspace flow down line (cc/s) 1.065e+06
174   KG surface (m/s) 2626.947
175   KL surface (m/s) 8.245e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.22227
178   total component into unit, g/s 0.19189
179   TOTAL AIR EMISSIONS  (g/s) 0.030388
180   (Mg/year) 0.95833
181   EMISSION FACTOR  (g/cm2-s) 1.769e-10
182   UNIT EXIT CONCENTRATION (ppmw) 0.18025
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:18:13

186   COMPOUND: DIMETHYL SULFIDE  (DMS)
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of DIMETHYL SULFIDE  (DMS) at 30. deg.C (86. deg.F)
210   hl= 0.002519 atm-m3/mol vp= 606.985 mmHg (11.74 psia)
211   139.945 y/x
212   0.10132 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.485e-05 cm2/s  dv= 0.14425 cm2/s
215   Compound flow rate from inlet water is 1.708e-04 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 16.785 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 7.566e-06 m/s.
228   kg is estimated as 0.007884 m/s.  Model: 2
229   kg is estimated as 0.007884 m/s.  Model: 2
230   The Schmidt number is 1.03989.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.017611 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.14804 m/s.
239   kl (agitated)is estimated as 0.018962 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 1.053e-04 m/s.
242   The effective stripping time (surface + diffused air) is 144.073 minutes. 

(2.40122 hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 1007.112 min. (16.785 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.15081
248   KL aerated (m/s) 0.018962
249   KL OVERALL AERATED (m/s) 0.00854
250   KG quiescent (m/s) 0.008032
251   KL quiescent (m/s) 7.566e-06
252   KL OVERALL QUIESCENT (m/s) 7.497e-06
253   KL OVERALL (m/s) 1.053e-04
254   air stripping time constant (min) 144.073
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255   FRACTION SURFACE VOLATILIZED 0.59355
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.59355
258   FRACTION BIOLOGICALLY REMOVED 0.32154
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 1.014e-04
261   (Mg/year) 0.003197
262   EMISSION FACTOR  (g/cm2-s) 1.434e-13
263   UNIT EXIT CONCENTRATION (ppmw) 1.362e-05
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and 
Confidential\New St

ripper 

Permitting\Emissions\WWTP\BAE\TRS\WATER9\ASB V5 3/14/2023 2:17:21 PM  19:18:13
267   COMPOUND: DIMETHYL SULFIDE  (DMS)
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of DIMETHYL SULFIDE  (DMS) at 32.1 deg.C (89.7 deg.F)
291   hl= 0.002719 atm-m3/mol vp= 655.201 mmHg (12.673 psia)
292   151.062 y/x
293   0.10863 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.495e-05 cm2/s  dv= 0.14597 cm2/s
296   Compound flow rate from inlet water is 0.003948 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 17.139 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 7.6e-06 m/s.
309   kg is estimated as 0.007966 m/s.  Model: 2
310   kg is estimated as 0.007966 m/s.  Model: 2
311   The Schmidt number is 1.02758.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.017744 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.14892 m/s.
320   kl (agitated)is estimated as 0.019984 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 2.809e-04 m/s.
323   The effective stripping time (surface + diffused air) is 57.552 minutes. (0.9592 

hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 1028.32 min. (17.139 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.15171
329   KL aerated (m/s) 0.019984
330   KL OVERALL AERATED (m/s) 0.009148
331   KG quiescent (m/s) 0.008115
332   KL quiescent (m/s) 7.6e-06
333   KL OVERALL QUIESCENT (m/s) 7.537e-06
334   KL OVERALL (m/s) 2.809e-04
335   air stripping time constant (min) 57.552
336   FRACTION SURFACE VOLATILIZED 0.77311
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.77311
339   FRACTION BIOLOGICALLY REMOVED 0.18362
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 0.003052
342   (Mg/year) 0.096247
343   EMISSION FACTOR  (g/cm2-s) 4.507e-12
344   UNIT EXIT CONCENTRATION (ppmw) 1.605e-04
345   
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
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41   COMPOUND: METHANETHIOL(methyl mercaptan)
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of METHANETHIOL(methyl mercaptan) at 34.1 deg.C (93.3 deg.F)
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65   hl= 0.004158 atm-m3/mol vp= 2272.142 mmHg (43.948 psia)
66   230.99 y/x
67   0.16502 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.525e-05 cm2/s  dv= 0.23702 cm2/s
70   Compound flow rate from inlet water is 0.003078 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 31.792 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 7.703e-06 m/s.
83   kg is estimated as 0.010871 m/s.  Model: 2
84   kg is estimated as 0.010871 m/s.  Model: 2
85   The Schmidt number is 0.63285.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.024173 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.18977 m/s.
94   kl (agitated)is estimated as 0.021167 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 6.265e-04 m/s.
97   The effective stripping time (surface + diffused air) is 37.242 minutes. (0.62071 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1907.493 min. (31.792 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.19332
103   KL aerated (m/s) 0.021167
104   KL OVERALL AERATED (m/s) 0.012876
105   KG quiescent (m/s) 0.011075
106   KL quiescent (m/s) 7.703e-06
107   KL OVERALL QUIESCENT (m/s) 7.672e-06
108   KL OVERALL (m/s) 6.265e-04
109   air stripping time constant (min) 37.242
110   FRACTION SURFACE VOLATILIZED 0.88891
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.88891
113   FRACTION BIOLOGICALLY REMOVED 0.093739
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.002736
116   (Mg/year) 0.086272
117   EMISSION FACTOR  (g/cm2-s) 3.144e-12
118   UNIT EXIT CONCENTRATION (ppmw) 5.017e-05
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
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122   COMPOUND: METHANETHIOL(methyl mercaptan)
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 3.144e-12
130   UNIT EXIT CONCENTRATION (ppmw) 1.458e-07
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
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134   COMPOUND: METHANETHIOL(methyl mercaptan)
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1064.53 l/s.
156   Weight fraction down is  3.5E-09
157   Gas concentration in  0 mol fraction.
158   Gas flow  1064.53 L/s
159   Weight fraction out at base of drop is  2.89099406807993E-09
160   fraction transferred in the drain drop from hub is .174002
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.174
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 9.429e-21
171   mol fract. headspace vent base 3.292e-07
172   headspace flow out vent (cc/s) -1.065e+06
173   headspace flow down line (cc/s) 1.065e+06
174   KG surface (m/s) 3602.086
175   KL surface (m/s) 8.324e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.003726
178   total component into unit, g/s 0.003078
179   TOTAL AIR EMISSIONS  (g/s) 6.483e-04
180   (Mg/year) 0.020445
181   EMISSION FACTOR  (g/cm2-s) 3.144e-12
182   UNIT EXIT CONCENTRATION (ppmw) 0.002891
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
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186   COMPOUND: METHANETHIOL(methyl mercaptan)
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of METHANETHIOL(methyl mercaptan) at 30. deg.C (86. deg.F)
210   hl= 0.003687 atm-m3/mol vp= 2014.774 mmHg (38.97 psia)
211   204.826 y/x
212   0.14829 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.505e-05 cm2/s  dv= 0.23155 cm2/s
215   Compound flow rate from inlet water is 1.957e-06 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 16.785 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 7.635e-06 m/s.
228   kg is estimated as 0.010826 m/s.  Model: 2
229   kg is estimated as 0.010826 m/s.  Model: 2
230   The Schmidt number is 0.64779.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.023814 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.18756 m/s.
239   kl (agitated)is estimated as 0.019092 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 1.391e-04 m/s.
242   The effective stripping time (surface + diffused air) is 109.038 minutes. 

(1.81731 hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 1007.112 min. (16.785 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.19108
248   KL aerated (m/s) 0.019092
249   KL OVERALL AERATED (m/s) 0.011483
250   KG quiescent (m/s) 0.011029
251   KL quiescent (m/s) 7.635e-06
252   KL OVERALL QUIESCENT (m/s) 7.6e-06
253   KL OVERALL (m/s) 1.391e-04
254   air stripping time constant (min) 109.038
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255   FRACTION SURFACE VOLATILIZED 0.7324
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.7324
258   FRACTION BIOLOGICALLY REMOVED 0.1883
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 1.433e-06
261   (Mg/year) 4.52e-05
262   EMISSION FACTOR  (g/cm2-s) 2.028e-15
263   UNIT EXIT CONCENTRATION (ppmw) 1.458e-07
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
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267   COMPOUND: METHANETHIOL(methyl mercaptan)
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of METHANETHIOL(methyl mercaptan) at 32.1 deg.C (89.7 deg.F)
291   hl= 0.003921 atm-m3/mol vp= 2142.771 mmHg (41.446 psia)
292   217.838 y/x
293   0.15664 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.515e-05 cm2/s  dv= 0.23433 cm2/s
296   Compound flow rate from inlet water is 5.341e-05 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 17.139 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 7.67e-06 m/s.
309   kg is estimated as 0.010938 m/s.  Model: 2
310   kg is estimated as 0.010938 m/s.  Model: 2
311   The Schmidt number is 0.64013.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.023996 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.18868 m/s.
320   kl (agitated)is estimated as 0.020121 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 3.715e-04 m/s.
323   The effective stripping time (surface + diffused air) is 43.518 minutes. (0.72529 

hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 1028.32 min. (17.139 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.19222
329   KL aerated (m/s) 0.020121
330   KL OVERALL AERATED (m/s) 0.012174
331   KG quiescent (m/s) 0.011143
332   KL quiescent (m/s) 7.67e-06
333   KL OVERALL QUIESCENT (m/s) 7.637e-06
334   KL OVERALL (m/s) 3.715e-04
335   air stripping time constant (min) 43.518
336   FRACTION SURFACE VOLATILIZED 0.86584
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.86584
339   FRACTION BIOLOGICALLY REMOVED 0.097514
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 4.625e-05
342   (Mg/year) 0.001458
343   EMISSION FACTOR  (g/cm2-s) 6.83e-14
344   UNIT EXIT CONCENTRATION (ppmw) 1.838e-06
345   
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BAE H2S Factor
Summary of H2SSIM Inputs and Outputs

Windspeed: 3.55 mph
5/17/2022

Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Total ASB
DO 1.57 4.63 4.66 Main Inlet Hardpipe Units H2S g/s 0.07 0.02 0.02 0.111 g/s
Temp 87.52 83.91 80.19 Flow 25.11 0.35 MGD 1723 ODTP
pH 6.77 7.19 7.44 Total Sulfide 0.060 1.06 mg/L 0.012 lb/ODTP
Length 968 1208 1235 Sulfate 390 390 mg/L
Width 968 604 617
Aerators 31 15 6
Total HP 2325 1125 450

7/19/2022
Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Total ASB

DO 1.57 4.63 4.66 Main Inlet Hardpipe Units H2S g/s 0.09 0.03 0.02 0.144 g/s
Temp 96.27 93.37 89.26 Flow 25.32 0.42 MGD 1900 ODTP
pH 7.17 7.37 7.48 Total Sulfide 0.921 0.583 mg/L 0.014 lb/ODTP
Length 968 1208 1235 Sulfate 390 390 mg/L
Width 968 604 617
Aerators 31 15 6

7/20/2022
Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Total ASB

DO 1.57 4.63 4.66 Main Inlet Hardpipe Units H2S g/s 0.06 0.03 0.02 0.111 g/s
Temp 94.80 91.27 87.57 Flow 25.48 0.39 MGD 1900 ODTP
pH 7.10 7.22 7.39 Total Sulfide 0.053 0.762 mg/L 0.011 lb/ODTP
Length 968 1208 1235 Sulfate 390 390 mg/L
Width 968 604 617 0.01
Aerators 31 15 6

7/21/2022
Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3 Total ASB

DO 1.57 4.63 4.66 Main Inlet Hardpipe Units H2S g/s 0.06 0.03 0.02 0.111 g/s
Temp 94.76 90.42 87.08 Flow 19.93 0.19 MGD 940 ODTP
pH 7.10 7.19 7.35 Total Sulfide 0.094 0.625 mg/L 0.022 lb/ODTP
Length 968 1208 1235 Sulfate 390 390 mg/L
Width 968 604 617
Aerators 31 15 6

*DO are based on average of all DO readings from 2021 and 2022 Subpart S performance testing. AVG: 0.015 lb/ODTP

H2SSIM OutputsH2SSIM Inputs
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5/17/2022

Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.571780303 4.6275 4.659734848 mg/L

Temperature 87.52 83.91 80.19

Data Type 2. Model Zone Information pH 6.77 7.19 7.44 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units
Mixing

Flow 25.11 0.35 Number of Aerators 31 15 6

Total Sulfide 0.06 1.057 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name
Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet
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H2SSIM Results 5/17/2022

Basin Emissions Units

Total Emissions (H2S) 0.111 gms/s kgen 0.25

Total Emissions (H2S) 7726.8 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 3.9 tons/yr KDO 0.05

Total Emissions (H2S) 3.5 tonnes/yr KSO4 10

Emission Flux (H2S) 15.5 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.07 0.02 0.02 gms/s n 0.2

Zone Emissions (H2S) 4978.9 1486.3 1261.7 lbs/yr MLVSS 272.2

Emission Flux (H2S) 25.9 9.9 8.1 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 34.400 6.200 5.200 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed -35.4%

Current Parameters
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7/19/2022

Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.571780303 4.6275 4.659734848 mg/L

Temperature 96.27 93.37 89.26

Data Type 2. Model Zone Information pH 7.17 7.37 7.48 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units
Mixing

Flow 25.32 0.42 Number of Aerators 31 15 6

Total Sulfide 0.921 0.583 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name
Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet
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H2SSIM Results 7/19/2022

Basin Emissions Units

Total Emissions (H2S) 0.145 gms/s kgen 0.25

Total Emissions (H2S) 10050.3 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 5.0 tons/yr KDO 0.05

Total Emissions (H2S) 4.6 tonnes/yr KSO4 10

Emission Flux (H2S) 20.2 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.09 0.03 0.02 gms/s n 0.2

Zone Emissions (H2S) 6430.8 1936.5 1683.0 lbs/yr MLVSS 272.2

Emission Flux (H2S) 33.5 13.0 10.8 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.005 0.000 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 60.200 6.100 5.400 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed 86.0%

Current Parameters
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7/20/2022

Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.571780303 4.6275 4.659734848 mg/L

Temperature 94.8 91.27 87.57

Data Type 2. Model Zone Information pH 7.1 7.22 7.39 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units
Mixing

Flow 25.48 0.39 Number of Aerators 31 15 6

Total Sulfide 0.053 0.762 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name
Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet
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H2SSIM Results 7/20/2022

Basin Emissions Units

Total Emissions (H2S) 0.111 gms/s kgen 0.25

Total Emissions (H2S) 7721.2 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 3.9 tons/yr KDO 0.05

Total Emissions (H2S) 3.5 tonnes/yr KSO4 10

Emission Flux (H2S) 15.5 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.06 0.03 0.02 gms/s n 0.2

Zone Emissions (H2S) 4266.3 1852.9 1602.0 lbs/yr MLVSS 272.2

Emission Flux (H2S) 22.2 12.4 10.3 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.002 0.001 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 26.800 6.300 5.600 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed -54.1%

Current Parameters
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7/21/2022

Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.571780303 4.6275 4.659734848 mg/L

Temperature 94.76 90.42 87.08

Data Type 2. Model Zone Information pH 7.1 7.19 7.35 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units
Mixing

Flow 19.93 0.19 Number of Aerators 31 15 6

Total Sulfide 0.094 0.625 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name
Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet
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H2SSIM Results 7/21/2022

Basin Emissions Units

Total Emissions (H2S) 0.111 gms/s kgen 0.25

Total Emissions (H2S) 7700.8 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 3.9 tons/yr KDO 0.05

Total Emissions (H2S) 3.5 tonnes/yr KSO4 10

Emission Flux (H2S) 15.5 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.06 0.03 0.02 gms/s n 0.2

Zone Emissions (H2S) 4305.7 1814.2 1580.9 lbs/yr MLVSS 272.2

Emission Flux (H2S) 22.4 12.1 10.1 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.002 0.001 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 21.300 5.000 4.400 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed -27.1%

Current Parameters
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WASTEWATER TREATMENT PLANT – SUPPORTING INFORMATION 
PROJECTED ACTUAL EMISSIONS 
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Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

No Hardpipe flow (foul or stripped) N/A N/A N/A N/A

ASB Influent (Wastewater) 0.25 0.09 0.20 0.0026

Flow Weighted Loading: 0.25 0.09 0.20 2.60E‐03
WATER9 Results H2S, g/s DMDS, g/s DMS, g/s MMC, g/s

ASB Zone 1 0.07 0.03 0.15 2.13E‐03
ASB Zone 2 0.03 5.03E‐04 3.19E‐03 3.77E‐05
ASB Zone 3 0.02 9.42E‐06 1.11E‐04 1.22E‐06
Total ASB 0.12 0.03 0.16 2.17E‐03

PAE Emissions Factors H2S, lb/ODTP DMDS, lb/ODTP DMS, lb/ODTP
MMC, 

lb/ODTP

Total ASB 1.03E‐02 2.81E‐03 1.36E‐02 1.88E‐04

Hardpipe Flow (Foul or Stripped Condensate) 0 MGD
Post‐Project ASB Influent Flow: 25.48 MGD

Total ASB Flow: 25.48 MGD
Total ASB Flow: 1116.47 L/s
Pulp Production 2200 ODTP/day

MW
H2S 34
DMDS 94
DMS 62
MMC 48

New Stripper Scenario ‐ Projected Actual Emissions

H2S, TRS Compounds, and VOC

New‐Indy Catawba ‐ Catawba, SC
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:27:50

41   COMPOUND: DIMETHYL DISULFIDE
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of DIMETHYL DISULFIDE at 34.1 deg.C (93.3 deg.F)
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65   hl= 0.001714 atm-m3/mol vp= 45.945 mmHg (0.88868 psia)
66   95.2 y/x
67   0.068011 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.041e-05 cm2/s  dv= 0.088022 cm2/s
70   Compound flow rate from inlet water is 0.087838 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 30.325 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 5.971e-06 m/s.
83   kg is estimated as 0.005598 m/s.  Model: 2
84   kg is estimated as 0.005598 m/s.  Model: 2
85   The Schmidt number is 1.70412.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.012927 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.11564 m/s.
94   kl (agitated)is estimated as 0.017486 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 2.753e-04 m/s.
97   The effective stripping time (surface + diffused air) is 84.752 minutes. (1.41254 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1819.519 min. (30.325 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.11781
103   KL aerated (m/s) 0.017486
104   KL OVERALL AERATED (m/s) 0.005609
105   KG quiescent (m/s) 0.005703
106   KL quiescent (m/s) 5.971e-06
107   KL OVERALL QUIESCENT (m/s) 5.883e-06
108   KL OVERALL (m/s) 2.753e-04
109   air stripping time constant (min) 84.752
110   FRACTION SURFACE VOLATILIZED 0.36393
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.36393
113   FRACTION BIOLOGICALLY REMOVED 0.61912
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.031967
116   (Mg/year) 1.00811
117   EMISSION FACTOR  (g/cm2-s) 3.673e-11
118   UNIT EXIT CONCENTRATION (ppmw) 0.001334
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:27:50

122   COMPOUND: DIMETHYL DISULFIDE
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 3.673e-11
130   UNIT EXIT CONCENTRATION (ppmw) 2.231e-06
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:27:50

134   COMPOUND: DIMETHYL DISULFIDE
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1116 l/s.
156   Weight fraction down is  8.680001E-08
157   Gas concentration in  0 mol fraction.
158   Gas flow  1116 L/s
159   Weight fraction out at base of drop is  7.87078550837274E-08
160   fraction transferred in the drain drop from hub is .093228
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.093228
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 9.876e-20
171   mol fract. headspace vent base 2.233e-06
172   headspace flow out vent (cc/s) -1.116e+06
173   headspace flow down line (cc/s) 1.116e+06
174   KG surface (m/s) 1932.406
175   KL surface (m/s) 6.575e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.096869
178   total component into unit, g/s 0.087838
179   TOTAL AIR EMISSIONS  (g/s) 0.009031
180   (Mg/year) 0.2848
181   EMISSION FACTOR  (g/cm2-s) 3.673e-11
182   UNIT EXIT CONCENTRATION (ppmw) 0.078708
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:27:50

186   COMPOUND: DIMETHYL DISULFIDE
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of DIMETHYL DISULFIDE at 30. deg.C (86. deg.F)
210   hl= 0.00141 atm-m3/mol vp= 37.814 mmHg (0.7314 psia)
211   78.352 y/x
212   0.056726 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.027e-05 cm2/s  dv= 0.085991 cm2/s
215   Compound flow rate from inlet water is 5.19e-05 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 16.011 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 5.918e-06 m/s.
228   kg is estimated as 0.005575 m/s.  Model: 2
229   kg is estimated as 0.005575 m/s.  Model: 2
230   The Schmidt number is 1.74436.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.012742 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.1143 m/s.
239   kl (agitated)is estimated as 0.015772 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 5.972e-05 m/s.
242   The effective stripping time (surface + diffused air) is 253.944 minutes. (4.2324 

hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 960.664 min. (16.011 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.11644
248   KL aerated (m/s) 0.015772
249   KL OVERALL AERATED (m/s) 0.004711
250   KG quiescent (m/s) 0.005679
251   KL quiescent (m/s) 5.918e-06
252   KL OVERALL QUIESCENT (m/s) 5.813e-06
253   KL OVERALL (m/s) 5.972e-05
254   air stripping time constant (min) 253.944
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255   FRACTION SURFACE VOLATILIZED 0.18149
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.18149
258   FRACTION BIOLOGICALLY REMOVED 0.77054
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 9.419e-06
261   (Mg/year) 2.97e-04
262   EMISSION FACTOR  (g/cm2-s) 1.332e-14
263   UNIT EXIT CONCENTRATION (ppmw) 2.231e-06
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:27:50

267   COMPOUND: DIMETHYL DISULFIDE
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of DIMETHYL DISULFIDE at 32.1 deg.C (89.7 deg.F)
291   hl= 0.001558 atm-m3/mol vp= 41.785 mmHg (0.80821 psia)
292   86.579 y/x
293   0.062258 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.034e-05 cm2/s  dv= 0.087022 cm2/s
296   Compound flow rate from inlet water is 0.001489 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 16.348 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 5.945e-06 m/s.
309   kg is estimated as 0.005633 m/s.  Model: 2
310   kg is estimated as 0.005633 m/s.  Model: 2
311   The Schmidt number is 1.72371.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.012836 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.11498 m/s.
320   kl (agitated)is estimated as 0.016622 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 1.598e-04 m/s.
323   The effective stripping time (surface + diffused air) is 101.198 minutes. 

(1.68663 hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 980.894 min. (16.348 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.11714
329   KL aerated (m/s) 0.016622
330   KL OVERALL AERATED (m/s) 0.005152
331   KG quiescent (m/s) 0.005738
332   KL quiescent (m/s) 5.945e-06
333   KL OVERALL QUIESCENT (m/s) 5.85e-06
334   KL OVERALL (m/s) 1.598e-04
335   air stripping time constant (min) 101.198
336   FRACTION SURFACE VOLATILIZED 0.33782
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.33782
339   FRACTION BIOLOGICALLY REMOVED 0.62732
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 5.03e-04
342   (Mg/year) 0.015863
343   EMISSION FACTOR  (g/cm2-s) 7.429e-13
344   UNIT EXIT CONCENTRATION (ppmw) 4.65e-05
345   
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:26

41   COMPOUND: DIMETHYL SULFIDE  (DMS)
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of DIMETHYL SULFIDE  (DMS) at 34.1 deg.C (93.3 deg.F)
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65   hl= 0.002924 atm-m3/mol vp= 704.653 mmHg (13.629 psia)
66   162.463 y/x
67   0.11606 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.504e-05 cm2/s  dv= 0.14765 cm2/s
70   Compound flow rate from inlet water is 0.19163 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 30.325 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 7.634e-06 m/s.
83   kg is estimated as 0.007917 m/s.  Model: 2
84   kg is estimated as 0.007917 m/s.  Model: 2
85   The Schmidt number is 1.01591.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.017873 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.14978 m/s.
94   kl (agitated)is estimated as 0.021024 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 4.77e-04 m/s.
97   The effective stripping time (surface + diffused air) is 48.915 minutes. (0.81526 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1819.519 min. (30.325 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.15258
103   KL aerated (m/s) 0.021024
104   KL OVERALL AERATED (m/s) 0.009769
105   KG quiescent (m/s) 0.008066
106   KL quiescent (m/s) 7.634e-06
107   KL OVERALL QUIESCENT (m/s) 7.574e-06
108   KL OVERALL (m/s) 4.77e-04
109   air stripping time constant (min) 48.915
110   FRACTION SURFACE VOLATILIZED 0.80146
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.80146
113   FRACTION BIOLOGICALLY REMOVED 0.17699
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.15358
116   (Mg/year) 4.84331
117   EMISSION FACTOR  (g/cm2-s) 1.765e-10
118   UNIT EXIT CONCENTRATION (ppmw) 0.0037
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:26

122   COMPOUND: DIMETHYL SULFIDE  (DMS)
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 1.765e-10
130   UNIT EXIT CONCENTRATION (ppmw) 1.485e-05
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:26

134   COMPOUND: DIMETHYL SULFIDE  (DMS)
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1116 l/s.
156   Weight fraction down is  1.989E-07
157   Gas concentration in  0 mol fraction.
158   Gas flow  1116 L/s
159   Weight fraction out at base of drop is  1.71707119336225E-07
160   fraction transferred in the drain drop from hub is .136716
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.13672
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 4.229e-19
171   mol fract. headspace vent base 1.138e-05
172   headspace flow out vent (cc/s) -1.116e+06
173   headspace flow down line (cc/s) 1.116e+06
174   KG surface (m/s) 2728.591
175   KL surface (m/s) 8.51e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.22197
178   total component into unit, g/s 0.19163
179   TOTAL AIR EMISSIONS  (g/s) 0.030347
180   (Mg/year) 0.95703
181   EMISSION FACTOR  (g/cm2-s) 1.765e-10
182   UNIT EXIT CONCENTRATION (ppmw) 0.17171
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:26

186   COMPOUND: DIMETHYL SULFIDE  (DMS)
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of DIMETHYL SULFIDE  (DMS) at 30. deg.C (86. deg.F)
210   hl= 0.002519 atm-m3/mol vp= 606.985 mmHg (11.74 psia)
211   139.945 y/x
212   0.10132 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.485e-05 cm2/s  dv= 0.14425 cm2/s
215   Compound flow rate from inlet water is 1.869e-04 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 16.011 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 7.566e-06 m/s.
228   kg is estimated as 0.007884 m/s.  Model: 2
229   kg is estimated as 0.007884 m/s.  Model: 2
230   The Schmidt number is 1.03989.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.017611 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.14804 m/s.
239   kl (agitated)is estimated as 0.018962 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 1.053e-04 m/s.
242   The effective stripping time (surface + diffused air) is 144.073 minutes. 

(2.40122 hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 960.664 min. (16.011 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.15081
248   KL aerated (m/s) 0.018962
249   KL OVERALL AERATED (m/s) 0.00854
250   KG quiescent (m/s) 0.008032
251   KL quiescent (m/s) 7.566e-06
252   KL OVERALL QUIESCENT (m/s) 7.497e-06
253   KL OVERALL (m/s) 1.053e-04
254   air stripping time constant (min) 144.073
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255   FRACTION SURFACE VOLATILIZED 0.59112
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.59112
258   FRACTION BIOLOGICALLY REMOVED 0.32022
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 1.105e-04
261   (Mg/year) 0.003484
262   EMISSION FACTOR  (g/cm2-s) 1.563e-13
263   UNIT EXIT CONCENTRATION (ppmw) 1.485e-05
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:26

267   COMPOUND: DIMETHYL SULFIDE  (DMS)
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of DIMETHYL SULFIDE  (DMS) at 32.1 deg.C (89.7 deg.F)
291   hl= 0.002719 atm-m3/mol vp= 655.201 mmHg (12.673 psia)
292   151.062 y/x
293   0.10863 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.495e-05 cm2/s  dv= 0.14597 cm2/s
296   Compound flow rate from inlet water is 0.004129 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 16.348 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 7.6e-06 m/s.
309   kg is estimated as 0.007966 m/s.  Model: 2
310   kg is estimated as 0.007966 m/s.  Model: 2
311   The Schmidt number is 1.02758.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.017744 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.14892 m/s.
320   kl (agitated)is estimated as 0.019984 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 2.809e-04 m/s.
323   The effective stripping time (surface + diffused air) is 57.552 minutes. (0.9592 

hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 980.894 min. (16.348 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.15171
329   KL aerated (m/s) 0.019984
330   KL OVERALL AERATED (m/s) 0.009148
331   KG quiescent (m/s) 0.008115
332   KL quiescent (m/s) 7.6e-06
333   KL OVERALL QUIESCENT (m/s) 7.537e-06
334   KL OVERALL (m/s) 2.809e-04
335   air stripping time constant (min) 57.552
336   FRACTION SURFACE VOLATILIZED 0.7715
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.7715
339   FRACTION BIOLOGICALLY REMOVED 0.18324
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 0.003185
342   (Mg/year) 0.10045
343   EMISSION FACTOR  (g/cm2-s) 4.704e-12
344   UNIT EXIT CONCENTRATION (ppmw) 1.675e-04
345   
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:58

41   COMPOUND: METHANETHIOL(methyl mercaptan)
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of METHANETHIOL(methyl mercaptan) at 34.1 deg.C (93.3 deg.F)
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65   hl= 0.004158 atm-m3/mol vp= 2272.142 mmHg (43.948 psia)
66   230.99 y/x
67   0.16502 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.525e-05 cm2/s  dv= 0.23702 cm2/s
70   Compound flow rate from inlet water is 0.002397 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 30.325 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 7.703e-06 m/s.
83   kg is estimated as 0.010871 m/s.  Model: 2
84   kg is estimated as 0.010871 m/s.  Model: 2
85   The Schmidt number is 0.63285.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.024173 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.18977 m/s.
94   kl (agitated)is estimated as 0.021167 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 6.265e-04 m/s.
97   The effective stripping time (surface + diffused air) is 37.242 minutes. (0.62071 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1819.519 min. (30.325 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.19332
103   KL aerated (m/s) 0.021167
104   KL OVERALL AERATED (m/s) 0.012876
105   KG quiescent (m/s) 0.011075
106   KL quiescent (m/s) 7.703e-06
107   KL OVERALL QUIESCENT (m/s) 7.672e-06
108   KL OVERALL (m/s) 6.265e-04
109   air stripping time constant (min) 37.242
110   FRACTION SURFACE VOLATILIZED 0.88816
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.88816
113   FRACTION BIOLOGICALLY REMOVED 0.09366
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.002129
116   (Mg/year) 0.06713
117   EMISSION FACTOR  (g/cm2-s) 2.446e-12
118   UNIT EXIT CONCENTRATION (ppmw) 3.904e-05
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:58

122   COMPOUND: METHANETHIOL(methyl mercaptan)
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 2.446e-12
130   UNIT EXIT CONCENTRATION (ppmw) 1.24e-07
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:58

134   COMPOUND: METHANETHIOL(methyl mercaptan)
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1116 l/s.
156   Weight fraction down is  2.6E-09
157   Gas concentration in  0 mol fraction.
158   Gas flow  1116 L/s
159   Weight fraction out at base of drop is  2.14759568570224E-09
160   fraction transferred in the drain drop from hub is .174002
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.174
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 6.896e-21
171   mol fract. headspace vent base 2.445e-07
172   headspace flow out vent (cc/s) -1.116e+06
173   headspace flow down line (cc/s) 1.116e+06
174   KG surface (m/s) 3741.46
175   KL surface (m/s) 8.591e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.002902
178   total component into unit, g/s 0.002397
179   TOTAL AIR EMISSIONS  (g/s) 5.049e-04
180   (Mg/year) 0.015922
181   EMISSION FACTOR  (g/cm2-s) 2.446e-12
182   UNIT EXIT CONCENTRATION (ppmw) 0.002148
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:58

186   COMPOUND: METHANETHIOL(methyl mercaptan)
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of METHANETHIOL(methyl mercaptan) at 30. deg.C (86. deg.F)
210   hl= 0.003687 atm-m3/mol vp= 2014.774 mmHg (38.97 psia)
211   204.826 y/x
212   0.14829 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.505e-05 cm2/s  dv= 0.23155 cm2/s
215   Compound flow rate from inlet water is 1.671e-06 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 16.011 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 7.635e-06 m/s.
228   kg is estimated as 0.010826 m/s.  Model: 2
229   kg is estimated as 0.010826 m/s.  Model: 2
230   The Schmidt number is 0.64779.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.023814 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.18756 m/s.
239   kl (agitated)is estimated as 0.019092 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 1.391e-04 m/s.
242   The effective stripping time (surface + diffused air) is 109.038 minutes. 

(1.81731 hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 960.664 min. (16.011 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.19108
248   KL aerated (m/s) 0.019092
249   KL OVERALL AERATED (m/s) 0.011483
250   KG quiescent (m/s) 0.011029
251   KL quiescent (m/s) 7.635e-06
252   KL OVERALL QUIESCENT (m/s) 7.6e-06
253   KL OVERALL (m/s) 1.391e-04
254   air stripping time constant (min) 109.038

B-74



255   FRACTION SURFACE VOLATILIZED 0.7296
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.7296
258   FRACTION BIOLOGICALLY REMOVED 0.18759
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 1.219e-06
261   (Mg/year) 3.844e-05
262   EMISSION FACTOR  (g/cm2-s) 1.724e-15
263   UNIT EXIT CONCENTRATION (ppmw) 1.24e-07
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\New 
Stripper Scenario\ASB New Stripper V5 3/14/2023 1:52:24 PM  19:28:58

267   COMPOUND: METHANETHIOL(methyl mercaptan)
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of METHANETHIOL(methyl mercaptan) at 32.1 deg.C (89.7 deg.F)
291   hl= 0.003921 atm-m3/mol vp= 2142.771 mmHg (41.446 psia)
292   217.838 y/x
293   0.15664 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.515e-05 cm2/s  dv= 0.23433 cm2/s
296   Compound flow rate from inlet water is 4.357e-05 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 16.348 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 7.67e-06 m/s.
309   kg is estimated as 0.010938 m/s.  Model: 2
310   kg is estimated as 0.010938 m/s.  Model: 2
311   The Schmidt number is 0.64013.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.023996 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.18868 m/s.
320   kl (agitated)is estimated as 0.020121 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 3.715e-04 m/s.
323   The effective stripping time (surface + diffused air) is 43.518 minutes. (0.72529 

hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 980.894 min. (16.348 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.19222
329   KL aerated (m/s) 0.020121
330   KL OVERALL AERATED (m/s) 0.012174
331   KG quiescent (m/s) 0.011143
332   KL quiescent (m/s) 7.67e-06
333   KL OVERALL QUIESCENT (m/s) 7.637e-06
334   KL OVERALL (m/s) 3.715e-04
335   air stripping time constant (min) 43.518
336   FRACTION SURFACE VOLATILIZED 0.86431
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.86431
339   FRACTION BIOLOGICALLY REMOVED 0.097342
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 3.766e-05
342   (Mg/year) 0.001188
343   EMISSION FACTOR  (g/cm2-s) 5.562e-14
344   UNIT EXIT CONCENTRATION (ppmw) 1.497e-06
345   
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Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings to Backup 
Stripper 147 15.00 17.00 16.00

Backup Stripper TRS Removal Efficiency 0.98 0.98 0.98 0.98

Stripped Condensate to Hardpipe 2.93 0.30 0.34 0.32

Avg. ASB Inlet (2021 and 2022) 0.25 0.09 0.20 0.0026

Flow Weighted Loading: 0.38 0.10 0.21 0.02

WATER9 Results H2S, g/s DMDS, g/s DMS, g/s MMC, g/s

ASB Zone 1 0.08 0.04 0.17 0.01

ASB Zone 2 0.03 6.14E‐04 3.60E‐03 2.73E‐04
ASB Zone 3 0.02 1.20E‐05 1.31E‐04 9.23E‐06
Total ASB 0.13 0.04 0.17 0.02

PAE Emissions Factors H2S, lb/ODTP DMDS, lb/ODTP DMS, lb/ODTP
MMC, 

lb/ODTP

Total ASB 1.09E‐02 3.28E‐03 1.47E‐02 1.30E‐03

Post‐Project Stripped Condensate Flow: 850 gpm
Post‐Project Stripped Condensate Flow: 1.22 MGD

Post‐Project ASB Influent Flow: 25.48 MGD
Total ASB Flow: 26.71 MGD
Total ASB Flow: 1170 L/s
Pulp Production 2200 ODTP/day

MW
H2S 34
DMDS 94
DMS 62
MMC 48

Backup Stripper Scenario ‐ Projected Actual Emissions

H2S, TRS Compounds, and VOC

New‐Indy Catawba ‐ Catawba, SC
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  11:39:37

41   COMPOUND: DIMETHYL DISULFIDE
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of DIMETHYL DISULFIDE at 34.1 deg.C (93.3 deg.F)

B-78



65   hl= 0.001714 atm-m3/mol vp= 45.945 mmHg (0.88868 psia)
66   95.2 y/x
67   0.068011 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.041e-05 cm2/s  dv= 0.088022 cm2/s
70   Compound flow rate from inlet water is 0.10249 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 28.926 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 5.971e-06 m/s.
83   kg is estimated as 0.005598 m/s.  Model: 2
84   kg is estimated as 0.005598 m/s.  Model: 2
85   The Schmidt number is 1.70412.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.012927 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.11564 m/s.
94   kl (agitated)is estimated as 0.017486 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 2.753e-04 m/s.
97   The effective stripping time (surface + diffused air) is 84.752 minutes. (1.41254 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1735.541 min. (28.926 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.11781
103   KL aerated (m/s) 0.017486
104   KL OVERALL AERATED (m/s) 0.005609
105   KG quiescent (m/s) 0.005703
106   KL quiescent (m/s) 5.971e-06
107   KL OVERALL QUIESCENT (m/s) 5.883e-06
108   KL OVERALL (m/s) 2.753e-04
109   air stripping time constant (min) 84.752
110   FRACTION SURFACE VOLATILIZED 0.36364
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.36364
113   FRACTION BIOLOGICALLY REMOVED 0.6186
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.037268
116   (Mg/year) 1.17529
117   EMISSION FACTOR  (g/cm2-s) 4.282e-11
118   UNIT EXIT CONCENTRATION (ppmw) 0.001555
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  11:39:37

122   COMPOUND: DIMETHYL DISULFIDE
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 4.282e-11
130   UNIT EXIT CONCENTRATION (ppmw) 2.847e-06
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  11:39:37

134   COMPOUND: DIMETHYL DISULFIDE
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1170 l/s.
156   Weight fraction down is  9.66E-08
157   Gas concentration in  0 mol fraction.
158   Gas flow  1170 L/s
159   Weight fraction out at base of drop is  8.7594214355091E-08
160   fraction transferred in the drain drop from hub is .093228
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.093228
165   fraction loss in unit 0.
166   fraction loss in line run -7.27e-08
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 1.082e-19
171   mol fract. headspace vent base 2.486e-06
172   headspace flow out vent (cc/s) -1.17e+06
173   headspace flow down line (cc/s) 1.17e+06
174   KG surface (m/s) 2007.233
175   KL surface (m/s) 6.787e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.11302
178   total component into unit, g/s 0.10249
179   TOTAL AIR EMISSIONS  (g/s) 0.010537
180   (Mg/year) 0.33229
181   EMISSION FACTOR  (g/cm2-s) 4.282e-11
182   UNIT EXIT CONCENTRATION (ppmw) 0.087594
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  11:39:37

186   COMPOUND: DIMETHYL DISULFIDE
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of DIMETHYL DISULFIDE at 30. deg.C (86. deg.F)
210   hl= 0.00141 atm-m3/mol vp= 37.814 mmHg (0.7314 psia)
211   78.352 y/x
212   0.056726 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.027e-05 cm2/s  dv= 0.085991 cm2/s
215   Compound flow rate from inlet water is 6.639e-05 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 15.272 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 5.918e-06 m/s.
228   kg is estimated as 0.005575 m/s.  Model: 2
229   kg is estimated as 0.005575 m/s.  Model: 2
230   The Schmidt number is 1.74436.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.012742 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.1143 m/s.
239   kl (agitated)is estimated as 0.015772 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 5.972e-05 m/s.
242   The effective stripping time (surface + diffused air) is 253.944 minutes. (4.2324 

hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 916.326 min. (15.272 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.11644
248   KL aerated (m/s) 0.015772
249   KL OVERALL AERATED (m/s) 0.004711
250   KG quiescent (m/s) 0.005679
251   KL quiescent (m/s) 5.918e-06
252   KL OVERALL QUIESCENT (m/s) 5.813e-06
253   KL OVERALL (m/s) 5.972e-05
254   air stripping time constant (min) 253.944
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255   FRACTION SURFACE VOLATILIZED 0.18107
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.18107
258   FRACTION BIOLOGICALLY REMOVED 0.76875
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 1.202e-05
261   (Mg/year) 3.791e-04
262   EMISSION FACTOR  (g/cm2-s) 1.7e-14
263   UNIT EXIT CONCENTRATION (ppmw) 2.847e-06
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  11:39:37

267   COMPOUND: DIMETHYL DISULFIDE
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of DIMETHYL DISULFIDE at 32.1 deg.C (89.7 deg.F)
291   hl= 0.001558 atm-m3/mol vp= 41.785 mmHg (0.80821 psia)
292   86.579 y/x
293   0.062258 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.034e-05 cm2/s  dv= 0.087022 cm2/s
296   Compound flow rate from inlet water is 0.00182 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 15.594 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 5.945e-06 m/s.
309   kg is estimated as 0.005633 m/s.  Model: 2
310   kg is estimated as 0.005633 m/s.  Model: 2
311   The Schmidt number is 1.72371.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.012836 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.11498 m/s.
320   kl (agitated)is estimated as 0.016622 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 1.598e-04 m/s.
323   The effective stripping time (surface + diffused air) is 101.198 minutes. 

(1.68663 hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 935.622 min. (15.594 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.11714
329   KL aerated (m/s) 0.016622
330   KL OVERALL AERATED (m/s) 0.005152
331   KG quiescent (m/s) 0.005738
332   KL quiescent (m/s) 5.945e-06
333   KL OVERALL QUIESCENT (m/s) 5.85e-06
334   KL OVERALL (m/s) 1.598e-04
335   air stripping time constant (min) 101.198
336   FRACTION SURFACE VOLATILIZED 0.33725
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.33725
339   FRACTION BIOLOGICALLY REMOVED 0.62627
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 6.138e-04
342   (Mg/year) 0.019356
343   EMISSION FACTOR  (g/cm2-s) 9.065e-13
344   UNIT EXIT CONCENTRATION (ppmw) 5.674e-05
345   
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:24:18

41   COMPOUND: DIMETHYL SULFIDE  (DMS)
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of DIMETHYL SULFIDE  (DMS) at 34.1 deg.C (93.3 deg.F)
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65   hl= 0.002924 atm-m3/mol vp= 704.653 mmHg (13.629 psia)
66   162.463 y/x
67   0.11606 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.504e-05 cm2/s  dv= 0.14765 cm2/s
70   Compound flow rate from inlet water is 0.20746 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 28.926 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 7.634e-06 m/s.
83   kg is estimated as 0.007917 m/s.  Model: 2
84   kg is estimated as 0.007917 m/s.  Model: 2
85   The Schmidt number is 1.01591.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.017873 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.14978 m/s.
94   kl (agitated)is estimated as 0.021024 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 4.77e-04 m/s.
97   The effective stripping time (surface + diffused air) is 48.915 minutes. (0.81526 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1735.541 min. (28.926 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.15258
103   KL aerated (m/s) 0.021024
104   KL OVERALL AERATED (m/s) 0.009769
105   KG quiescent (m/s) 0.008066
106   KL quiescent (m/s) 7.634e-06
107   KL OVERALL QUIESCENT (m/s) 7.574e-06
108   KL OVERALL (m/s) 4.77e-04
109   air stripping time constant (min) 48.915
110   FRACTION SURFACE VOLATILIZED 0.80063
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.80063
113   FRACTION BIOLOGICALLY REMOVED 0.17681
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.1661
116   (Mg/year) 5.23815
117   EMISSION FACTOR  (g/cm2-s) 1.909e-10
118   UNIT EXIT CONCENTRATION (ppmw) 0.004001
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:24:18

122   COMPOUND: DIMETHYL SULFIDE  (DMS)
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 1.909e-10
130   UNIT EXIT CONCENTRATION (ppmw) 1.753e-05
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:24:18

134   COMPOUND: DIMETHYL SULFIDE  (DMS)
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1170 l/s.
156   Weight fraction down is  2.054E-07
157   Gas concentration in  0 mol fraction.
158   Gas flow  1170 L/s
159   Weight fraction out at base of drop is  1.77318497496617E-07
160   fraction transferred in the drain drop from hub is .136716
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.13672
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 4.299e-19
171   mol fract. headspace vent base 1.175e-05
172   headspace flow out vent (cc/s) -1.17e+06
173   headspace flow down line (cc/s) 1.17e+06
174   KG surface (m/s) 2834.248
175   KL surface (m/s) 8.784e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.24032
178   total component into unit, g/s 0.20746
179   TOTAL AIR EMISSIONS  (g/s) 0.032855
180   (Mg/year) 1.03613
181   EMISSION FACTOR  (g/cm2-s) 1.909e-10
182   UNIT EXIT CONCENTRATION (ppmw) 0.17732
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:24:18

186   COMPOUND: DIMETHYL SULFIDE  (DMS)
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of DIMETHYL SULFIDE  (DMS) at 30. deg.C (86. deg.F)
210   hl= 0.002519 atm-m3/mol vp= 606.985 mmHg (11.74 psia)
211   139.945 y/x
212   0.10132 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.485e-05 cm2/s  dv= 0.14425 cm2/s
215   Compound flow rate from inlet water is 2.217e-04 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 15.272 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 7.566e-06 m/s.
228   kg is estimated as 0.007884 m/s.  Model: 2
229   kg is estimated as 0.007884 m/s.  Model: 2
230   The Schmidt number is 1.03989.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.017611 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.14804 m/s.
239   kl (agitated)is estimated as 0.018962 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 1.053e-04 m/s.
242   The effective stripping time (surface + diffused air) is 144.073 minutes. 

(2.40122 hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 916.326 min. (15.272 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.15081
248   KL aerated (m/s) 0.018962
249   KL OVERALL AERATED (m/s) 0.00854
250   KG quiescent (m/s) 0.008032
251   KL quiescent (m/s) 7.566e-06
252   KL OVERALL QUIESCENT (m/s) 7.497e-06
253   KL OVERALL (m/s) 1.053e-04
254   air stripping time constant (min) 144.073
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255   FRACTION SURFACE VOLATILIZED 0.5886
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.5886
258   FRACTION BIOLOGICALLY REMOVED 0.31886
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 1.305e-04
261   (Mg/year) 0.004115
262   EMISSION FACTOR  (g/cm2-s) 1.846e-13
263   UNIT EXIT CONCENTRATION (ppmw) 1.753e-05
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:24:18

267   COMPOUND: DIMETHYL SULFIDE  (DMS)
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of DIMETHYL SULFIDE  (DMS) at 32.1 deg.C (89.7 deg.F)
291   hl= 0.002719 atm-m3/mol vp= 655.201 mmHg (12.673 psia)
292   151.062 y/x
293   0.10863 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.495e-05 cm2/s  dv= 0.14597 cm2/s
296   Compound flow rate from inlet water is 0.004681 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 15.594 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 7.6e-06 m/s.
309   kg is estimated as 0.007966 m/s.  Model: 2
310   kg is estimated as 0.007966 m/s.  Model: 2
311   The Schmidt number is 1.02758.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.017744 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.14892 m/s.
320   kl (agitated)is estimated as 0.019984 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 2.809e-04 m/s.
323   The effective stripping time (surface + diffused air) is 57.552 minutes. (0.9592 

hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 935.622 min. (15.594 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.15171
329   KL aerated (m/s) 0.019984
330   KL OVERALL AERATED (m/s) 0.009148
331   KG quiescent (m/s) 0.008115
332   KL quiescent (m/s) 7.6e-06
333   KL OVERALL QUIESCENT (m/s) 7.537e-06
334   KL OVERALL (m/s) 2.809e-04
335   air stripping time constant (min) 57.552
336   FRACTION SURFACE VOLATILIZED 0.76981
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.76981
339   FRACTION BIOLOGICALLY REMOVED 0.18284
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 0.003604
342   (Mg/year) 0.11365
343   EMISSION FACTOR  (g/cm2-s) 5.322e-12
344   UNIT EXIT CONCENTRATION (ppmw) 1.895e-04
345   
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:25:00

41   COMPOUND: METHANETHIOL(methyl mercaptan)
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
64   Properties of METHANETHIOL(methyl mercaptan) at 34.1 deg.C (93.3 deg.F)
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65   hl= 0.004158 atm-m3/mol vp= 2272.142 mmHg (43.948 psia)
66   230.99 y/x
67   0.16502 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.525e-05 cm2/s  dv= 0.23702 cm2/s
70   Compound flow rate from inlet water is 0.016622 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 28.926 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 7.703e-06 m/s.
83   kg is estimated as 0.010871 m/s.  Model: 2
84   kg is estimated as 0.010871 m/s.  Model: 2
85   The Schmidt number is 0.63285.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.024173 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.18977 m/s.
94   kl (agitated)is estimated as 0.021167 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 6.265e-04 m/s.
97   The effective stripping time (surface + diffused air) is 37.242 minutes. (0.62071 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1735.541 min. (28.926 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.19332
103   KL aerated (m/s) 0.021167
104   KL OVERALL AERATED (m/s) 0.012876
105   KG quiescent (m/s) 0.011075
106   KL quiescent (m/s) 7.703e-06
107   KL OVERALL QUIESCENT (m/s) 7.672e-06
108   KL OVERALL (m/s) 6.265e-04
109   air stripping time constant (min) 37.242
110   FRACTION SURFACE VOLATILIZED 0.88738
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.88738
113   FRACTION BIOLOGICALLY REMOVED 0.093577
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.01475
116   (Mg/year) 0.46517
117   EMISSION FACTOR  (g/cm2-s) 1.695e-11
118   UNIT EXIT CONCENTRATION (ppmw) 2.705e-04
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:25:00

122   COMPOUND: METHANETHIOL(methyl mercaptan)
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
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128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 1.695e-11
130   UNIT EXIT CONCENTRATION (ppmw) 9.387e-07
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:25:00

134   COMPOUND: METHANETHIOL(methyl mercaptan)
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1170 l/s.
156   Weight fraction down is  1.72E-08
157   Gas concentration in  0 mol fraction.
158   Gas flow  1170 L/s
159   Weight fraction out at base of drop is  1.42071711698917E-08
160   fraction transferred in the drain drop from hub is .174002
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.174
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 4.491e-20
171   mol fract. headspace vent base 1.618e-06
172   headspace flow out vent (cc/s) -1.17e+06
173   headspace flow down line (cc/s) 1.17e+06
174   KG surface (m/s) 3886.338
175   KL surface (m/s) 8.868e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.020124
178   total component into unit, g/s 0.016622
179   TOTAL AIR EMISSIONS  (g/s) 0.003502
180   (Mg/year) 0.11043
181   EMISSION FACTOR  (g/cm2-s) 1.695e-11
182   UNIT EXIT CONCENTRATION (ppmw) 0.014207
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:25:00

186   COMPOUND: METHANETHIOL(methyl mercaptan)
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
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190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of METHANETHIOL(methyl mercaptan) at 30. deg.C (86. deg.F)
210   hl= 0.003687 atm-m3/mol vp= 2014.774 mmHg (38.97 psia)
211   204.826 y/x
212   0.14829 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.505e-05 cm2/s  dv= 0.23155 cm2/s
215   Compound flow rate from inlet water is 1.27e-05 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 15.272 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 7.635e-06 m/s.
228   kg is estimated as 0.010826 m/s.  Model: 2
229   kg is estimated as 0.010826 m/s.  Model: 2
230   The Schmidt number is 0.64779.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.023814 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.18756 m/s.
239   kl (agitated)is estimated as 0.019092 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 1.391e-04 m/s.
242   The effective stripping time (surface + diffused air) is 109.038 minutes. 

(1.81731 hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 916.326 min. (15.272 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.19108
248   KL aerated (m/s) 0.019092
249   KL OVERALL AERATED (m/s) 0.011483
250   KG quiescent (m/s) 0.011029
251   KL quiescent (m/s) 7.635e-06
252   KL OVERALL QUIESCENT (m/s) 7.6e-06
253   KL OVERALL (m/s) 1.391e-04
254   air stripping time constant (min) 109.038
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255   FRACTION SURFACE VOLATILIZED 0.72669
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.72669
258   FRACTION BIOLOGICALLY REMOVED 0.18684
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 9.23e-06
261   (Mg/year) 2.911e-04
262   EMISSION FACTOR  (g/cm2-s) 1.306e-14
263   UNIT EXIT CONCENTRATION (ppmw) 9.387e-07
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper Permitting\Emissions\WWTP\PAE\Old 
Stripper Scenario\ASB Old Stripper V7 3/16/2023 1:51:43 PM  19:25:00

267   COMPOUND: METHANETHIOL(methyl mercaptan)
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of METHANETHIOL(methyl mercaptan) at 32.1 deg.C (89.7 deg.F)
291   hl= 0.003921 atm-m3/mol vp= 2142.771 mmHg (41.446 psia)
292   217.838 y/x
293   0.15664 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.515e-05 cm2/s  dv= 0.23433 cm2/s
296   Compound flow rate from inlet water is 3.165e-04 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 15.594 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 7.67e-06 m/s.
309   kg is estimated as 0.010938 m/s.  Model: 2
310   kg is estimated as 0.010938 m/s.  Model: 2
311   The Schmidt number is 0.64013.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.023996 m/s.  Model: 3
314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
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319   kg (agitated)is estimated as 0.18868 m/s.
320   kl (agitated)is estimated as 0.020121 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 3.715e-04 m/s.
323   The effective stripping time (surface + diffused air) is 43.518 minutes. (0.72529 

hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 935.622 min. (15.594 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.19222
329   KL aerated (m/s) 0.020121
330   KL OVERALL AERATED (m/s) 0.012174
331   KG quiescent (m/s) 0.011143
332   KL quiescent (m/s) 7.67e-06
333   KL OVERALL QUIESCENT (m/s) 7.637e-06
334   KL OVERALL (m/s) 3.715e-04
335   air stripping time constant (min) 43.518
336   FRACTION SURFACE VOLATILIZED 0.86271
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.86271
339   FRACTION BIOLOGICALLY REMOVED 0.097161
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 2.731e-04
342   (Mg/year) 0.008611
343   EMISSION FACTOR  (g/cm2-s) 4.033e-13
344   UNIT EXIT CONCENTRATION (ppmw) 1.086e-05
345   
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Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings
(prior to H2O2) 147 15.00 17.00 16.00

Predicted % Reduction from H2O2

0.99

MMC converted 
into DMDS 0.90 0.99

Foul Condensate (after H2O2) 1.47 30.51 1.70 0.16

Avg. ASB Inlet (2021 and 2022) 0.25 0.09 0.20 0.0026

Flow Weighted Loading: 0.31 1.48 0.27 9.82E‐03
H2SSIM/WATER9 Results H2S, g/s DMDS, g/s DMS, g/s MMC, g/s

ASB Zone 1 0.08 0.57 0.22 8.40E‐03
ASB Zone 2 0.03 9.43E‐03 4.70E‐03 1.56E‐04
ASB Zone 3 0.02 1.85E‐04 1.70E‐04 5.26E‐06
Total ASB 0.12 0.58 0.22 8.56E‐03

PAE Emissions Factors H2S, lb/ODTP DMDS, lb/ODTP
DMS, 

lb/ODTP

MMC, 

lb/ODTP

Total ASB 1.06E‐02 5.04E‐02 1.92E‐02 7.42E‐04

Post‐Project Foul Condensate Flow: 850 gpm
Post‐Project Foul Condensate Flow: 1.22 MGD

Post‐Project ASB Influent Flow: 25.48 MGD
Total ASB Flow: 26.71 MGD
Total ASB Flow: 1170 L/s
Pulp Production 2200 ODTP/day

MW
H2S 34
DMDS 94
DMS 62
MMC 48

No Stripper Scenario ‐ Projected Actual Emissions

H2S, TRS Compounds, and VOC

New‐Indy Catawba ‐ Catawba, SC
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:20:20

41   COMPOUND: DIMETHYL DISULFIDE
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
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64   Properties of DIMETHYL DISULFIDE at 34.1 deg.C (93.3 deg.F)
65   hl= 0.001714 atm-m3/mol vp= 45.945 mmHg (0.88868 psia)
66   95.2 y/x
67   0.068011 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.041e-05 cm2/s  dv= 0.088022 cm2/s
70   Compound flow rate from inlet water is 1.57133 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 28.926 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 5.971e-06 m/s.
83   kg is estimated as 0.005598 m/s.  Model: 2
84   kg is estimated as 0.005598 m/s.  Model: 2
85   The Schmidt number is 1.70412.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.012927 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.11564 m/s.
94   kl (agitated)is estimated as 0.017486 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 2.753e-04 m/s.
97   The effective stripping time (surface + diffused air) is 84.752 minutes. (1.41254 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1735.541 min. (28.926 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.11781
103   KL aerated (m/s) 0.017486
104   KL OVERALL AERATED (m/s) 0.005609
105   KG quiescent (m/s) 0.005703
106   KL quiescent (m/s) 5.971e-06
107   KL OVERALL QUIESCENT (m/s) 5.883e-06
108   KL OVERALL (m/s) 2.753e-04
109   air stripping time constant (min) 84.752
110   FRACTION SURFACE VOLATILIZED 0.36452
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.36452
113   FRACTION BIOLOGICALLY REMOVED 0.61768
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.57278
116   (Mg/year) 18.063
117   EMISSION FACTOR  (g/cm2-s) 6.582e-10
118   UNIT EXIT CONCENTRATION (ppmw) 0.023907
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:20:20

122   COMPOUND: DIMETHYL DISULFIDE
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
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126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 6.582e-10
130   UNIT EXIT CONCENTRATION (ppmw) 4.376e-05
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:20:20

134   COMPOUND: DIMETHYL DISULFIDE
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1170 l/s.
156   Weight fraction down is  1.4811E-06
157   Gas concentration in  0 mol fraction.
158   Gas flow  1170 L/s
159   Weight fraction out at base of drop is  1.3430203399053E-06
160   fraction transferred in the drain drop from hub is .093228
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.093228
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 1.659e-18
171   mol fract. headspace vent base 3.811e-05
172   headspace flow out vent (cc/s) -1.17e+06
173   headspace flow down line (cc/s) 1.17e+06
174   KG surface (m/s) 2007.233
175   KL surface (m/s) 6.787e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  1.73289
178   total component into unit, g/s 1.57133
179   TOTAL AIR EMISSIONS  (g/s) 0.16155
180   (Mg/year) 5.09474
181   EMISSION FACTOR  (g/cm2-s) 6.582e-10
182   UNIT EXIT CONCENTRATION (ppmw) 1.34302
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:20:20
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186   COMPOUND: DIMETHYL DISULFIDE
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of DIMETHYL DISULFIDE at 30. deg.C (86. deg.F)
210   hl= 0.00141 atm-m3/mol vp= 37.814 mmHg (0.7314 psia)
211   78.352 y/x
212   0.056726 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.027e-05 cm2/s  dv= 0.085991 cm2/s
215   Compound flow rate from inlet water is 0.00102 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 15.272 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 5.918e-06 m/s.
228   kg is estimated as 0.005575 m/s.  Model: 2
229   kg is estimated as 0.005575 m/s.  Model: 2
230   The Schmidt number is 1.74436.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.012742 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.1143 m/s.
239   kl (agitated)is estimated as 0.015772 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 5.972e-05 m/s.
242   The effective stripping time (surface + diffused air) is 253.944 minutes. (4.2324 

hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 916.326 min. (15.272 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.11644
248   KL aerated (m/s) 0.015772
249   KL OVERALL AERATED (m/s) 0.004711
250   KG quiescent (m/s) 0.005679
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251   KL quiescent (m/s) 5.918e-06
252   KL OVERALL QUIESCENT (m/s) 5.813e-06
253   KL OVERALL (m/s) 5.972e-05
254   air stripping time constant (min) 253.944
255   FRACTION SURFACE VOLATILIZED 0.18107
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.18107
258   FRACTION BIOLOGICALLY REMOVED 0.76875
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 1.848e-04
261   (Mg/year) 0.005827
262   EMISSION FACTOR  (g/cm2-s) 2.614e-13
263   UNIT EXIT CONCENTRATION (ppmw) 4.376e-05
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:20:20

267   COMPOUND: DIMETHYL DISULFIDE
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of DIMETHYL DISULFIDE at 32.1 deg.C (89.7 deg.F)
291   hl= 0.001558 atm-m3/mol vp= 41.785 mmHg (0.80821 psia)
292   86.579 y/x
293   0.062258 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.034e-05 cm2/s  dv= 0.087022 cm2/s
296   Compound flow rate from inlet water is 0.027971 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 15.594 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 5.945e-06 m/s.
309   kg is estimated as 0.005633 m/s.  Model: 2
310   kg is estimated as 0.005633 m/s.  Model: 2
311   The Schmidt number is 1.72371.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.012836 m/s.  Model: 3
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314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
319   kg (agitated)is estimated as 0.11498 m/s.
320   kl (agitated)is estimated as 0.016622 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 1.598e-04 m/s.
323   The effective stripping time (surface + diffused air) is 101.198 minutes. 

(1.68663 hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 935.622 min. (15.594 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.11714
329   KL aerated (m/s) 0.016622
330   KL OVERALL AERATED (m/s) 0.005152
331   KG quiescent (m/s) 0.005738
332   KL quiescent (m/s) 5.945e-06
333   KL OVERALL QUIESCENT (m/s) 5.85e-06
334   KL OVERALL (m/s) 1.598e-04
335   air stripping time constant (min) 101.198
336   FRACTION SURFACE VOLATILIZED 0.33728
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.33728
339   FRACTION BIOLOGICALLY REMOVED 0.62623
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 0.009434
342   (Mg/year) 0.29751
343   EMISSION FACTOR  (g/cm2-s) 1.393e-11
344   UNIT EXIT CONCENTRATION (ppmw) 8.721e-04
345   
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
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41   COMPOUND: DIMETHYL SULFIDE  (DMS)
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   
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64   Properties of DIMETHYL SULFIDE  (DMS) at 34.1 deg.C (93.3 deg.F)
65   hl= 0.002924 atm-m3/mol vp= 704.653 mmHg (13.629 psia)
66   162.463 y/x
67   0.11606 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.504e-05 cm2/s  dv= 0.14765 cm2/s
70   Compound flow rate from inlet water is 0.27039 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 28.926 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 7.634e-06 m/s.
83   kg is estimated as 0.007917 m/s.  Model: 2
84   kg is estimated as 0.007917 m/s.  Model: 2
85   The Schmidt number is 1.01591.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.017873 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.14978 m/s.
94   kl (agitated)is estimated as 0.021024 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 4.77e-04 m/s.
97   The effective stripping time (surface + diffused air) is 48.915 minutes. (0.81526 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1735.541 min. (28.926 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.15258
103   KL aerated (m/s) 0.021024
104   KL OVERALL AERATED (m/s) 0.009769
105   KG quiescent (m/s) 0.008066
106   KL quiescent (m/s) 7.634e-06
107   KL OVERALL QUIESCENT (m/s) 7.574e-06
108   KL OVERALL (m/s) 4.77e-04
109   air stripping time constant (min) 48.915
110   FRACTION SURFACE VOLATILIZED 0.80064
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.80064
113   FRACTION BIOLOGICALLY REMOVED 0.1768
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.21648
116   (Mg/year) 6.82699
117   EMISSION FACTOR  (g/cm2-s) 2.488e-10
118   UNIT EXIT CONCENTRATION (ppmw) 0.005215
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:21:06

122   COMPOUND: DIMETHYL SULFIDE  (DMS)
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
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126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 2.488e-10
130   UNIT EXIT CONCENTRATION (ppmw) 2.285e-05
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
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134   COMPOUND: DIMETHYL SULFIDE  (DMS)
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1170 l/s.
156   Weight fraction down is  2.677E-07
157   Gas concentration in  0 mol fraction.
158   Gas flow  1170 L/s
159   Weight fraction out at base of drop is  2.31101058606837E-07
160   fraction transferred in the drain drop from hub is .136716
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.13672
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 5.603e-19
171   mol fract. headspace vent base 1.532e-05
172   headspace flow out vent (cc/s) -1.17e+06
173   headspace flow down line (cc/s) 1.17e+06
174   KG surface (m/s) 2834.248
175   KL surface (m/s) 8.784e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.31321
178   total component into unit, g/s 0.27039
179   TOTAL AIR EMISSIONS  (g/s) 0.042821
180   (Mg/year) 1.3504
181   EMISSION FACTOR  (g/cm2-s) 2.488e-10
182   UNIT EXIT CONCENTRATION (ppmw) 0.2311
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:21:06
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186   COMPOUND: DIMETHYL SULFIDE  (DMS)
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of DIMETHYL SULFIDE  (DMS) at 30. deg.C (86. deg.F)
210   hl= 0.002519 atm-m3/mol vp= 606.985 mmHg (11.74 psia)
211   139.945 y/x
212   0.10132 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.485e-05 cm2/s  dv= 0.14425 cm2/s
215   Compound flow rate from inlet water is 2.889e-04 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 15.272 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 7.566e-06 m/s.
228   kg is estimated as 0.007884 m/s.  Model: 2
229   kg is estimated as 0.007884 m/s.  Model: 2
230   The Schmidt number is 1.03989.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.017611 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.14804 m/s.
239   kl (agitated)is estimated as 0.018962 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 1.053e-04 m/s.
242   The effective stripping time (surface + diffused air) is 144.073 minutes. 

(2.40122 hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 916.326 min. (15.272 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.15081
248   KL aerated (m/s) 0.018962
249   KL OVERALL AERATED (m/s) 0.00854
250   KG quiescent (m/s) 0.008032
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251   KL quiescent (m/s) 7.566e-06
252   KL OVERALL QUIESCENT (m/s) 7.497e-06
253   KL OVERALL (m/s) 1.053e-04
254   air stripping time constant (min) 144.073
255   FRACTION SURFACE VOLATILIZED 0.5886
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.5886
258   FRACTION BIOLOGICALLY REMOVED 0.31886
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 1.701e-04
261   (Mg/year) 0.005363
262   EMISSION FACTOR  (g/cm2-s) 2.406e-13
263   UNIT EXIT CONCENTRATION (ppmw) 2.285e-05
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
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267   COMPOUND: DIMETHYL SULFIDE  (DMS)
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of DIMETHYL SULFIDE  (DMS) at 32.1 deg.C (89.7 deg.F)
291   hl= 0.002719 atm-m3/mol vp= 655.201 mmHg (12.673 psia)
292   151.062 y/x
293   0.10863 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.495e-05 cm2/s  dv= 0.14597 cm2/s
296   Compound flow rate from inlet water is 0.006101 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 15.594 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 7.6e-06 m/s.
309   kg is estimated as 0.007966 m/s.  Model: 2
310   kg is estimated as 0.007966 m/s.  Model: 2
311   The Schmidt number is 1.02758.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.017744 m/s.  Model: 3
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314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
319   kg (agitated)is estimated as 0.14892 m/s.
320   kl (agitated)is estimated as 0.019984 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 2.809e-04 m/s.
323   The effective stripping time (surface + diffused air) is 57.552 minutes. (0.9592 

hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 935.622 min. (15.594 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.15171
329   KL aerated (m/s) 0.019984
330   KL OVERALL AERATED (m/s) 0.009148
331   KG quiescent (m/s) 0.008115
332   KL quiescent (m/s) 7.6e-06
333   KL OVERALL QUIESCENT (m/s) 7.537e-06
334   KL OVERALL (m/s) 2.809e-04
335   air stripping time constant (min) 57.552
336   FRACTION SURFACE VOLATILIZED 0.76981
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.76981
339   FRACTION BIOLOGICALLY REMOVED 0.18284
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 0.004697
342   (Mg/year) 0.14812
343   EMISSION FACTOR  (g/cm2-s) 6.937e-12
344   UNIT EXIT CONCENTRATION (ppmw) 2.469e-04
345   
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1   
2   
3   Type of unit is
4   1 Total water added at the unit (l/s) 50     0
5   2 Area of openings at unit (cm2) 50
6   3 Radius of drop pipe (cm) 5
7   4 Drop length to conduit (cm) 61
8   5 Humidity of inlet air (%) 40
9   6 Temperature of air (C) 25
10   7 Drain air velocity (ft/min) 84
11   8 manhole air velocity (ft/min) 128
12   9 Conduit air velocity (ft/min) 66
13   10 Wind speed (cm/s at 10 m) 447
14   11 distance to next unit (cm) 500
15   12 slope of underflow conduit .015
16   13 friction factor liquid .016
17   14 friction factor gas .006
18   15 radius of underflow conduit (cm) 12
19   16 Underflow T (C) 25
20   17 oscillation cycle time (min) 5
21   18 design collection velocities  (ft/s) 2
22   19 design branch line fraction full .4
23   
24   Type of unit is
25   8 HL partition flag=1, adjust for sorption 0
26   9 unit recycle convergence number 200
27   10 oil molecular weight 0
28   11 oil density  (g/cc) 0
29   12 NaUT 1=municipal 2=industrial  3=turb. 0
30   13 NaUT 1=mass tr. 2=equil 0
31   14 parts biomass per 1000 parts COD
32   15 oil water partition method 0=owpc
33   16 use UNIFAC aqueous data base =1
34   17 specify mass transfer for unit, =1
35   18 Use biomass for unit option, =1
36   19 biogrowth Monod half concentration ppm
37   
38   DETAILED CALCULATIONS at Unit 11 ASB Zone 1
39   Type: aerated biotreatment
40   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:21:41

41   COMPOUND: METHANETHIOL(methyl mercaptan)
42   
43   Type of unit is aerated biotreatment
44   1 Description of unit 11    ASB Zone 1
45   2 Wastewater temperature   (C) 34.08
46   3 length of aeration unit (m) 295
47   4 width of aeration unit (m) 295
48   5 depth of aeration unit (m) 1.4
49   6 Area of agitation (each aerator,m2) 135
50   7 Total number of agitators in the unit 31
51   8 Power of agitation (each aerator,HP) 75
52   9 Impeller diameter (cm) 49.53
53   10 Impeller rotation (RPM) 1200
54   11 Agitator mechanical efficiency 0.83
55   12 aerator effectiveness, alpha 0.83
56   13 if there is plug flow, enter 1 0
57   14 Overall biorate (mg/g bio-hr) 19
58   15 Aeration air flow (m3/s) 0
59   16 active biomass, aeration (g/l) 0.3
60   17 If covered, then enter 1 0
61   18 special input 0
62   19 pH  (enter 0 for no pH adjustment) 7.04
63   

B-109



64   Properties of METHANETHIOL(methyl mercaptan) at 34.1 deg.C (93.3 deg.F)
65   hl= 0.004158 atm-m3/mol vp= 2272.142 mmHg (43.948 psia)
66   230.99 y/x
67   0.16502 g/L gas per g/L liquid
68   Temperature adjustment factor = 1.046 ^(T-25), deg. C
69   k1= 0. L/g-hr dl= 1.525e-05 cm2/s  dv= 0.23702 cm2/s
70   Compound flow rate from inlet water is 0.009471 g/s.
71   Compound flow rate from inlet vent is 0. g/s.
72   Compound flow rate from inlet duct is 0. g/s.
73   Submerged aeration rate from inlet vent is 0. m3/s.
74   Total submerged aeration is 0. m3/s.
75   The residence time in the unit is 28.926 hr.
76   ____Biomass production________________
77   The biomass production rate is 0.mg/hr. (0. mg/L)
78   The fraction dissolved solids converted is 0. .
79   The estimated biomass exit concentration is 0. mg/L.
80   ________Quiescent wind shear surface___Springer_
81   The fetch to depth ratio is 237.766.
82   kl is estimated as 7.703e-06 m/s.
83   kg is estimated as 0.010871 m/s.  Model: 2
84   kg is estimated as 0.010871 m/s.  Model: 2
85   The Schmidt number is 0.63285.
86   The friction velocity is 37.398 m/s
87   kg is estimated as 0.024173 m/s.  Model: 3
88   ________Agitated surface___________________
89   The rotation speed is 125.654 radians per second.
90   The rotation factor NRW is 2.052e+06.
91   The power number NPR is 7.881e-04.
92   The rotation factor NFR is 797.027.
93   kg (agitated)is estimated as 0.18977 m/s.
94   kl (agitated)is estimated as 0.021167 m/s.
95   The specified and growth biomass is 0.3 g/L.
96   The effective KL (surface + diffused air) is 6.265e-04 m/s.
97   The effective stripping time (surface + diffused air) is 37.242 minutes. (0.62071 

hrs.)
98   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
99   The ratio of the mixing to the striping (surface + diffused air) is 0.
100   The mean residence time is 1735.541 min. (28.926 hr.)
101   The ratio of the pump mixing to the residence time is 0.
102   KG aerated (m/s) 0.19332
103   KL aerated (m/s) 0.021167
104   KL OVERALL AERATED (m/s) 0.012876
105   KG quiescent (m/s) 0.011075
106   KL quiescent (m/s) 7.703e-06
107   KL OVERALL QUIESCENT (m/s) 7.672e-06
108   KL OVERALL (m/s) 6.265e-04
109   air stripping time constant (min) 37.242
110   FRACTION SURFACE VOLATILIZED 0.88738
111   FRACTION SUBMERGED VOLATILIZED 0.
112   TOTAL FRACTION VOLATILIZED 0.88738
113   FRACTION BIOLOGICALLY REMOVED 0.093578
114   FRACTION ABSORBED 0.
115   TOTAL AIR EMISSIONS  (g/s) 0.008404
116   (Mg/year) 0.26504
117   EMISSION FACTOR  (g/cm2-s) 9.657e-12
118   UNIT EXIT CONCENTRATION (ppmw) 1.541e-04
119   DETAILED CALCULATIONS at Unit 12 def.system exit st
120   Type: system exit stream
121   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:21:41

122   COMPOUND: METHANETHIOL(methyl mercaptan)
123   
124   Type of unit is system exit stream
125   1 Description of unit 12    def.system exit st
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126   
127   TOTAL AIR EMISSIONS  (g/s) 0.
128   (Mg/year) 0.
129   EMISSION FACTOR  (g/cm2-s) 9.657e-12
130   UNIT EXIT CONCENTRATION (ppmw) 5.348e-07
131   DETAILED CALCULATIONS at Unit 13 default open hub d
132   Type: open hub drain
133   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:21:41

134   COMPOUND: METHANETHIOL(methyl mercaptan)
135   
136   Type of unit is open hub drain
137   1 Description of unit 13    default open hub d
138   2 Underflow T (C) 43.89
139   3 Total water added at the unit (l/s) 0
140   4 Area of openings at unit (cm2) 50
141   5 Radius of drop pipe (cm) 5
142   6 Drop length to conduit (cm) 61
143   7 Open surface=1 1
144   8 Subsurface entrance=1 0
145   9 subsurface exit =1 0
146   10 radius of underflow conduit (cm) 12
147   11 distance to next unit (cm) 500
148   12 slope of underflow conduit 0.015
149   16 velocity air at drain opening (ft/min) 84
150   17 municipal waste in conduit =1 0
151   18 Assume equilibrium in unit, =1 0
152   19 pH  (enter 0 for no pH adjustment) 8.9
153   
154   Equilibrium partitioning in drain drop hub is assumed.
155   Total drain flow is  1170 l/s.
156   Weight fraction down is  9.8E-09
157   Gas concentration in  0 mol fraction.
158   Gas flow  1170 L/s
159   Weight fraction out at base of drop is  8.09478308097639E-09
160   fraction transferred in the drain drop from hub is .174002
161   fraction loss in waste1 drop to hub 0.
162   fraction loss in waste2 drop to hub 0.
163   fraction loss in waste3 drop to hub 0.
164   fraction loss in collection hub drop     0.174
165   fraction loss in unit 0.
166   fraction loss in line run 0.
167   component upstream of unit, g/s 0.
168   mol fract. headspace upstream (y) 0.
169   headspace at conduit discharge, y 0.
170   headspace end of conduit (y) 2.559e-20
171   mol fract. headspace vent base 9.217e-07
172   headspace flow out vent (cc/s) -1.17e+06
173   headspace flow down line (cc/s) 1.17e+06
174   KG surface (m/s) 3886.338
175   KL surface (m/s) 8.868e-09
176   flow of waste down hub (l/s) 0.
177   component flow in waste into unit (g/s)  0.011466
178   total component into unit, g/s 0.009471
179   TOTAL AIR EMISSIONS  (g/s) 0.001995
180   (Mg/year) 0.062918
181   EMISSION FACTOR  (g/cm2-s) 9.657e-12
182   UNIT EXIT CONCENTRATION (ppmw) 0.008095
183   DETAILED CALCULATIONS at Unit 17 ASB Zone 3
184   Type: aerated biotreatment
185   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:21:41
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186   COMPOUND: METHANETHIOL(methyl mercaptan)
187   
188   Type of unit is aerated biotreatment
189   1 Description of unit 17    ASB Zone 3
190   2 Wastewater temperature   (C) 30.01
191   3 length of aeration unit (m) 376
192   4 width of aeration unit (m) 188
193   5 depth of aeration unit (m) 0.91
194   6 Area of agitation (each aerator,m2) 135
195   7 Total number of agitators in the unit 6
196   8 Power of agitation (each aerator,HP) 75
197   9 Impeller diameter (cm) 49.53
198   10 Impeller rotation (RPM) 1200
199   11 Agitator mechanical efficiency 0.83
200   12 aerator effectiveness, alpha 0.83
201   13 if there is plug flow, enter 1 0
202   14 Overall biorate (mg/g bio-hr) 19
203   15 Aeration air flow (m3/s) 0
204   16 active biomass, aeration (g/l) 0.3
205   17 If covered, then enter 1 0
206   18 special input 0
207   19 pH  (enter 0 for no pH adjustment) 7.42
208   
209   Properties of METHANETHIOL(methyl mercaptan) at 30. deg.C (86. deg.F)
210   hl= 0.003687 atm-m3/mol vp= 2014.774 mmHg (38.97 psia)
211   204.826 y/x
212   0.14829 g/L gas per g/L liquid
213   Temperature adjustment factor = 1.046 ^(T-25), deg. C
214   k1= 0. L/g-hr dl= 1.505e-05 cm2/s  dv= 0.23155 cm2/s
215   Compound flow rate from inlet water is 7.237e-06 g/s.
216   Compound flow rate from inlet vent is 0. g/s.
217   Compound flow rate from inlet duct is 0. g/s.
218   Submerged aeration rate from inlet vent is 0. m3/s.
219   Total submerged aeration is 0. m3/s.
220   The residence time in the unit is 15.272 hr.
221   ____Biomass production________________
222   The biomass production rate is 0.mg/hr. (0. mg/L)
223   The fraction dissolved solids converted is 0. .
224   The estimated biomass exit concentration is 0. mg/L.
225   ________Quiescent wind shear surface___Springer_
226   The fetch to depth ratio is 329.675.
227   kl is estimated as 7.635e-06 m/s.
228   kg is estimated as 0.010826 m/s.  Model: 2
229   kg is estimated as 0.010826 m/s.  Model: 2
230   The Schmidt number is 0.64779.
231   The friction velocity is 37.398 m/s
232   kg is estimated as 0.023814 m/s.  Model: 3
233   ________Agitated surface___________________
234   The rotation speed is 125.654 radians per second.
235   The rotation factor NRW is 2.052e+06.
236   The power number NPR is 7.881e-04.
237   The rotation factor NFR is 797.027.
238   kg (agitated)is estimated as 0.18756 m/s.
239   kl (agitated)is estimated as 0.019092 m/s.
240   The specified and growth biomass is 0.3 g/L.
241   The effective KL (surface + diffused air) is 1.391e-04 m/s.
242   The effective stripping time (surface + diffused air) is 109.038 minutes. 

(1.81731 hrs.)
243   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
244   The ratio of the mixing to the striping (surface + diffused air) is 0.
245   The mean residence time is 916.326 min. (15.272 hr.)
246   The ratio of the pump mixing to the residence time is 0.
247   KG aerated (m/s) 0.19108
248   KL aerated (m/s) 0.019092
249   KL OVERALL AERATED (m/s) 0.011483
250   KG quiescent (m/s) 0.011029
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251   KL quiescent (m/s) 7.635e-06
252   KL OVERALL QUIESCENT (m/s) 7.6e-06
253   KL OVERALL (m/s) 1.391e-04
254   air stripping time constant (min) 109.038
255   FRACTION SURFACE VOLATILIZED 0.72669
256   FRACTION SUBMERGED VOLATILIZED 0.
257   TOTAL FRACTION VOLATILIZED 0.72669
258   FRACTION BIOLOGICALLY REMOVED 0.18684
259   FRACTION ABSORBED 0.
260   TOTAL AIR EMISSIONS  (g/s) 5.259e-06
261   (Mg/year) 1.658e-04
262   EMISSION FACTOR  (g/cm2-s) 7.439e-15
263   UNIT EXIT CONCENTRATION (ppmw) 5.348e-07
264   DETAILED CALCULATIONS at Unit 18 ASB Zone 2
265   Type: aerated biotreatment
266   Project C:\BoxDrive\Box\ALL4 Client Files\New-Indy Catawba\CONFIDENTIAL\Parker 

Poe Privileged and Confidential\New Stripper 
Permitting\Emissions\WWTP\PAE\Hardpipe Scenario\ASB Hardpipe Scenario V7 
3/16/2023 1:47:24 PM  19:21:41

267   COMPOUND: METHANETHIOL(methyl mercaptan)
268   
269   Type of unit is aerated biotreatment
270   1 Description of unit 18    ASB Zone 2
271   2 Wastewater temperature   (C) 32.08
272   3 length of aeration unit (m) 368
273   4 width of aeration unit (m) 184
274   5 depth of aeration unit (m) 0.97
275   6 Area of agitation (each aerator,m2) 135
276   7 Total number of agitators in the unit 15
277   8 Power of agitation (each aerator,HP) 75
278   9 Impeller diameter (cm) 49.53
279   10 Impeller rotation (RPM) 1200
280   11 Agitator mechanical efficiency 0.83
281   12 aerator effectiveness, alpha 0.83
282   13 if there is plug flow, enter 1 0
283   14 Overall biorate (mg/g bio-hr) 19
284   15 Aeration air flow (m3/s) 0
285   16 active biomass, aeration (g/l) 0.3
286   17 If covered, then enter 1 0
287   18 special input 0
288   19 pH  (enter 0 for no pH adjustment) 7.24
289   
290   Properties of METHANETHIOL(methyl mercaptan) at 32.1 deg.C (89.7 deg.F)
291   hl= 0.003921 atm-m3/mol vp= 2142.771 mmHg (41.446 psia)
292   217.838 y/x
293   0.15664 g/L gas per g/L liquid
294   Temperature adjustment factor = 1.046 ^(T-25), deg. C
295   k1= 0. L/g-hr dl= 1.515e-05 cm2/s  dv= 0.23433 cm2/s
296   Compound flow rate from inlet water is 1.803e-04 g/s.
297   Compound flow rate from inlet vent is 0. g/s.
298   Compound flow rate from inlet duct is 0. g/s.
299   Submerged aeration rate from inlet vent is 0. m3/s.
300   Total submerged aeration is 0. m3/s.
301   The residence time in the unit is 15.594 hr.
302   ____Biomass production________________
303   The biomass production rate is 0.mg/hr. (0. mg/L)
304   The fraction dissolved solids converted is 0. .
305   The estimated biomass exit concentration is 0. mg/L.
306   ________Quiescent wind shear surface___Springer_
307   The fetch to depth ratio is 302.703.
308   kl is estimated as 7.67e-06 m/s.
309   kg is estimated as 0.010938 m/s.  Model: 2
310   kg is estimated as 0.010938 m/s.  Model: 2
311   The Schmidt number is 0.64013.
312   The friction velocity is 37.398 m/s
313   kg is estimated as 0.023996 m/s.  Model: 3
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314   ________Agitated surface___________________
315   The rotation speed is 125.654 radians per second.
316   The rotation factor NRW is 2.052e+06.
317   The power number NPR is 7.881e-04.
318   The rotation factor NFR is 797.027.
319   kg (agitated)is estimated as 0.18868 m/s.
320   kl (agitated)is estimated as 0.020121 m/s.
321   The specified and growth biomass is 0.3 g/L.
322   The effective KL (surface + diffused air) is 3.715e-04 m/s.
323   The effective stripping time (surface + diffused air) is 43.518 minutes. (0.72529 

hrs.)
324   The pump mixing time is 5 x the pumping recirculaion time, 0. min.
325   The ratio of the mixing to the striping (surface + diffused air) is 0.
326   The mean residence time is 935.622 min. (15.594 hr.)
327   The ratio of the pump mixing to the residence time is 0.
328   KG aerated (m/s) 0.19222
329   KL aerated (m/s) 0.020121
330   KL OVERALL AERATED (m/s) 0.012174
331   KG quiescent (m/s) 0.011143
332   KL quiescent (m/s) 7.67e-06
333   KL OVERALL QUIESCENT (m/s) 7.637e-06
334   KL OVERALL (m/s) 3.715e-04
335   air stripping time constant (min) 43.518
336   FRACTION SURFACE VOLATILIZED 0.86271
337   FRACTION SUBMERGED VOLATILIZED 0.
338   TOTAL FRACTION VOLATILIZED 0.86271
339   FRACTION BIOLOGICALLY REMOVED 0.097161
340   FRACTION ABSORBED 0.
341   TOTAL AIR EMISSIONS  (g/s) 1.556e-04
342   (Mg/year) 0.004907
343   EMISSION FACTOR  (g/cm2-s) 2.298e-13
344   UNIT EXIT CONCENTRATION (ppmw) 6.185e-06
345   
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PAE H2S Factor
Summary of H2SSIM Inputs and Outputs

Zone 1 Zone 2 Zone 3 Total ASB
PAE - No Stripper Scenario Zone 1 Zone 2 Zone 3 Main Inlet Hardpipe Units H2S g/s 0.08 0.03 0.02 0.122 g/s

DO 1.57 4.63 4.66 Flow 25.48 1.22 MGD 2200 ODTP/day
Temp 93.34 89.74 86.02 Total Sulfide 0.252 1.47 mg/L 1.06E-02 lb/ODTP
pH 7.04 7.24 7.42 Sulfate 390 390 mg/L
Length 968 1208 1235
Width 968 604 617
Aerators 31 15 6

Zone 1 Zone 2 Zone 3 Total ASB
PAE - Backup Stripper Zone 1 Zone 2 Zone 3 Main Inlet Hardpipe Units H2S g/s 0.08 0.03 0.02 0.126 g/s

DO 1.57 4.63 4.66 Flow 25.48 1.22 MGD 2200 ODTP/day
Temp 93.34 89.74 86.02 Total Sulfide 0.252 2.93 mg/L 1.09E-02 lb/ODTP
pH 7.04 7.24 7.42 Sulfate 390 390 mg/L
Length 968 1208 1235
Width 968 604 617
Aerators 31 15 6

Zone 1 Zone 2 Zone 3 Total ASB
PAE - New Stripper Zone 1 Zone 2 Zone 3 Main Inlet Hardpipe Units H2S g/s 0.07 0.03 0.02 0.119

DO 1.57 4.63 4.66 Flow 25.48 0.00 MGD 2200 ODTP/day
Temp 93.34 89.74 86.02 Total Sulfide 0.252 0.00 mg/L 1.03E-02 lb/ODTP
pH 7.04 7.24 7.42 Sulfate 390 390 mg/L
Length 968 1208 1235
Width 968 604 617
Aerators 31 15 6

*DO are based on average of all DO readings from 2021 and 2022 Subpart S performance testing. 
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New Stripper Scenario

Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.57 4.63 4.66 mg/L

Temperature 93.34 89.74 86.02

Data Type 2. Model Zone Information pH 7.04 7.24 7.42 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units Mixing

Flow 25.48 Number of Aerators 31 15 6

Total Sulfide 0.252 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name

Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet
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H2SSIM Results New Stripper Scenario

Basin Emissions Units

Total Emissions (H2S) 0.119 gms/s kgen 0.25

Total Emissions (H2S) 8271.8 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 4.1 tons/yr KDO 0.05

Total Emissions (H2S) 3.8 tonnes/yr KSO4 10

Emission Flux (H2S) 16.6 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.07 0.03 0.02 gms/s n 0.2

Zone Emissions (H2S) 4987.3 1762.5 1522.0 lbs/yr MLVSS 272.2

Emission Flux (H2S) 26.0 11.8 9.8 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 36.300 6.200 5.400 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed 57.7%

Current Parameters

B-117



Backup Stripper
Scenario

Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.57 4.63 4.66 mg/L

Temperature 93.34 89.74 86.02

Data Type 2. Model Zone Information pH 7.04 7.24 7.42 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units Mixing

Flow 25.48 1.22 Number of Aerators 31 15 6

Total Sulfide 0.252 2.93 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name

Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet
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H2SSIM Results Backup Stripper
Scenario

Basin Emissions Units

Total Emissions (H2S) 0.126 gms/s kgen 0.25

Total Emissions (H2S) 8765.3 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 4.4 tons/yr KDO 0.05

Total Emissions (H2S) 4.0 tonnes/yr KSO4 10

Emission Flux (H2S) 17.6 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.08 0.03 0.02 gms/s n 0.2

Zone Emissions (H2S) 5479.5 1763.8 1521.9 lbs/yr MLVSS 272.2

Emission Flux (H2S) 28.6 11.8 9.8 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.004 0.001 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 45.000 6.500 5.700 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed 71.2%

Current Parameters
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No Stripper Scenario

Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.57 4.63 4.66 mg/L

Temperature 93.34 89.74 86.02

Data Type 2. Model Zone Information pH 7.04 7.24 7.42 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units Mixing

Flow 25.48 1.22 Number of Aerators 31 15 6

Total Sulfide 0.252 1.47 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name

Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet
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H2SSIM Results No Stripper Scenario

Basin Emissions Units

Total Emissions (H2S) 0.123 gms/s kgen 0.25

Total Emissions (H2S) 8518.1 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 4.3 tons/yr KDO 0.05

Total Emissions (H2S) 3.9 tonnes/yr KSO4 10

Emission Flux (H2S) 17.1 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.08 0.03 0.02 gms/s n 0.2

Zone Emissions (H2S) 5232.9 1763.2 1521.9 lbs/yr MLVSS 272.2

Emission Flux (H2S) 27.3 11.8 9.8 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 41.500 6.500 5.700 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed 65.9%

Current Parameters
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Methanol PAE Emissions Factors

Methanol PAE Scenarios Hardpipe ppm

Hardpipe Flow, 

MGD

Air Stripping 

g/s Pulp Production

Methanol Emissions 

Factor

lb/ODTP

New Stripper N/A N/A 3.47 2200 0.30

Backup Stripper 2095 1.22 17.63 2200 1.53

No Stripper 3809 1.22 26.69 2200 2.31

Design MeOH: 1620 lb/hr

16 lb/ODT
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Data Date: PAE - New Stripper Scenario

Instructions:

Units Zone 1 Zone 2 Zone 3 Flow MeOH
MGD mg/L

From Andrew, Zone 
Number of 75 HP Aerators # 31 15 6 m2
Number of 100 HP Aerators # 0 0 0 Zone 1 49,540
Total Horsepower HP 2325 1125 450 Inlet Stream ** 25.48 60.0 AVG ASB Inlet, 2021 and 2022 66,398
Temperature C 35.4 33.5 31.3 Condensate Stream 0.0 0 Zone 3 72,351
Length ft 968 1,208 1,235 Outlet 25.5 5.1 AVG ASB Effluent, 2021 and 2022
Width ft 968 604 617 ** except condensate flow
Average Depth ft 4.5 3.2 3
Aerator Rotation rpm 1200 1200 1200
Agitation Area per 75 HP aerator ft2 1452 1452 1452
Agitation Area per 100 HP aerator ft2 2206 2206 2206
Impellor Diameter in 19.5 19.5 19.5 NA - individual flow/conc data not available

Flow Flow MeOH Methanol Detect
m3/sec MGD mg/L Units Inlet Zone 1 Zone 2 Zone 3 Limit

Influent Concentration 25.5 60.0 Conc. mg/L 60.0 7.4 5.4 3.2 0.5
Temp. F 95.7 92.3 88.3

Effluent Concentration 5.10

Wind Speed mph 3.8

IV. RESULTS 12% 9% 5%
fbio - Methanol Expected zone concentration reductions similar to 2022 data.
Fraction biodegraded No Hardpipe Stream
Fraction air emissions
Fraction remaining in unit effluent

Average Zone Concentration

%
86.3
5.2
8.5

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED

Enter data in green shaded sections of this page of this spreadsheet only.

I. BIOTREATMENT UNIT DESCRIPTION II. OVERALL PARAMS - individual flows

II. OVERALL PARAMS - total flows III. HAP DATA
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Data Date: PAE - New Stripper Scenario

Equil. Ratio (Hc)
Diff in Water Diff in Air Henry's Law or (Keq) MW ScG

cm2/s cm2/s atm-m3/mol m3 liq to m3 gas g/mol b c
Methanol 1.64E-05 0.150 5.19E-06 2.12E-04 32.0 1.006 1474 229.13
Acetaldehyde 1.41E-05 0.124 8.77E-05 3.58E-03 45.1 1.216 1600 291.8
MEK 9.80E-06 0.081 1.30E-04 5.31E-03 72.1 1.867 1305 229.27

TURBULENT
General KL Params

Units Value Name Zone 1 Zone 2 Zone 3
viscosity of air g/cm-s 0.000181 va w 126.3 126.3 126.3
viscosity of water g/cm-s 0.002 vw Re 2.07E+06 2.07E+06 2.07E+06
density of air g/cm3 0.0012 da PI 35063 35063 35063
density of water g/cm3 1 dw Power Number, p 7.92E-04 7.92E-04 7.92E-04
MW of air g/mol 29 Mwa Fr 8.06E+02 8.06E+02 8.06E+02
MW of water g/mol 18 MWw Total TurbArea (ft2) 45012 21780 8712
Diff of O2 in H2O cm2/s 2.40E-05 DO2w Total TurbArea (m2) 4181.6 2023.4 809.3
grav const. lb-ft/s2/lb 32.17 g Frac. Agitated 0.048 0.030 0.011
R atm-m3/mol K 8.21E-05 R_ (by surface aerators)
Aerator Motor Eff fraction 0.85 AerEff QUIESCENT
O2 Trans Correct 0.83 Beta Depth 1.37 0.98 0.92
Wind Speed m/s 1.69 U SurfArea (ft2) 937472 729750 762343
Diff of Ether m/s 8.50E-06 Dether SurfArea (m2) 87208.33 67885.00 70916.98
O2 Trans lb O2/HP-h 3 J F/D Ratio 243 301 328

ScL - Methanol NA NA NA
ScL - Acetaldehyde NA NA NA
ScL - MEK NA NA NA
U* (Friction Velocity) NA NA NA

DIFFUSED
Air flow, cfm 0 0 0
Air flow, m3/s 0.000 0.000 0.000

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Antoine Eqtn

These Parameters are used 
when F/D < 14 AND U > 3.25 

m/s
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Data Date: PAE - New Stripper Scenario

Temp Adj kG kL KL turb kG kL KL quisc KL overall
H m/s m/s m/s m/s F/D<14 14<F/D<51.2 F/D>51.2 m/s m/s m/s

Zone1
Methanol 8.77E-06 1.55E-01 2.27E-02 5.37E-05 3.82E-03 4.31E-06 NA 3.38E-06 1.16E-06 4.31E-06 1.01E-06 3.54E-06
Zone 2
Methanol 7.99E-06 1.55E-01 2.17E-02 4.92E-05 3.88E-03 4.31E-06 NA 4.06E-06 1.16E-06 4.31E-06 9.57E-07 2.40E-06
Zone 3
Methanol 7.16E-06 1.55E-01 2.06E-02 4.44E-05 3.87E-03 4.31E-06 NA 4.37E-06 1.16E-06 4.31E-06 8.82E-07 1.38E-06

U10 < 3.25
U10 > 3.25

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
Calculating Mass Transfer Coefficient KL for Various Zones

Surface Aeration
Turbulent Area Quiescient Area

kL, m/s
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FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
    BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - New Stripper Scenario

NAME OF THE FACILITY 
COMPOUND for site specific biorate determination Methanol
Number of zones in the biological treatment unit 1
VOLUME of full-scale system (cubic meters) 2 250372.98
Average DEPTH of the full-scale system (meters) 3 1.0878333
FLOW RATE of wastewater to the unit (m3/s) 4 1.116
FLOW RATE of condensate to the unit (m3/s) 5 0.000

5-A 1.116
ESTIMATE OF KL (m/s) 6 see table
Concentration in the wastewater treated in the unit (mg/L) 7 60
Concentration in the condensates (mg/L) 8 0

8-A 60
Concentration in the effluent (mg/L) 9 5.0982378

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A) 10 1.116
TOTAL RESIDENCE TIME (s) line 2 divided by line 10. 11 224279 2.60 days
TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3 12 230157

Lines 13 through 15 Not Used
Estimate of KL

Zone Concentration for zone, Area of the in the zone AIR STRIPPING
Number Ci  (mg/L) zone, A (m2) (m/s) KL A Ci   (g/s)

1 7.38608521 87091.1501 3.54365E-06 2.2795 0.308621
2 5.393164807 67793.7816 2.39719E-06 0.8765 0.162515
3 3.166816433 70821.6825 1.37942E-06 0.309 0.097693
4
5
6

TOTALS - sum for each zone. 15 225706.614 16 3.47

Removal by air stripping (g/s).  Line 16. 17 3.47
Loading in effluent (g/s). Line 9 times line 10. 18 5.69

19 67.0
Removal by biodegradation (g/s) Line 19 minus (line 17 + line 18). 20 57.8
Fraction biodegraded:  Divide line 20 by line 19. 21 0.863
Fraction air emissions:  Divide line 17 by line 19. 22 0.052
Fraction remaining in unit effluent.  Divide line 18 by 19. 23 0.085

Total wastewater flowrate - (including condensates) (m3/s)

Concentration in wastewater (total - inc. cond) in (mg/L)

Total loading (g/s). {(line 5*line 8)+(line 4*line 7)} or {line 5-A*line 8-A}.
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Data Date: PAE - Old Stripper Scenario

Instructions:

Units Zone 1 Zone 2 Zone 3 Flow MeOH
MGD mg/L

From Andrew, Zone 
Number of 75 HP Aerators # 31 15 6 m2
Number of 100 HP Aerators # 0 0 0 Zone 1 50,747
Total Horsepower HP 2325 1125 450 Inlet Stream ** 25.48 59.5 Zone 2 66,398
Temperature C 35.4 33.5 31.3 Condensate Stream 1.2 2,095 Zone 3 72,351
Length ft 968 1,208 1,235 Outlet 26.7 5.1
Width ft 968 604 617 ** except condensate flow
Average Depth ft 4.5 3.2 3
Aerator Rotation rpm 1200 1200 1200
Agitation Area per 75 HP aerator ft2 1452 1452 1452
Agitation Area per 100 HP aerator ft2 2206 2206 2206
Impellor Diameter in 19.5 19.5 19.5 NA - individual flow/conc data not available

Flow Flow MeOH Methanol Detect
m3/sec MGD mg/L Units Inlet Zone 1 Zone 2 Zone 3 Limit

Influent Concentration 26.7 152.8 Conc. mg/L 152.8 41.9 24.2 7.6 0.5
Temp. F 95.7 92.3 88.3

Effluent Concentration 5.10

Wind Speed mph 3.8

IV. RESULTS 27% 16% 5%
fbio - Methanol Avg. 2021/2022 Zone Reductions
Fraction biodegraded
Fraction air emissions
Fraction remaining in unit effluent 3.3

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED

%
86.8
9.9

Average Zone Concentration
III. HAP DATA

Enter data in green shaded sections of this page of this spreadsheet only.

II. OVERALL PARAMS - total flows

II. OVERALL PARAMS - individual flowsI. BIOTREATMENT UNIT DESCRIPTION
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Data Date: PAE - Old Stripper Scenario

Equil. Ratio (Hc)
Diff in Water Diff in Air Henry's Law or (Keq) MW ScG

cm2/s cm2/s atm-m3/mol m3 liq to m3 gas g/mol b c
Methanol 1.64E-05 0.150 5.19E-06 2.12E-04 32.0 1.006 1474 229.13
Acetaldehyde 1.41E-05 0.124 8.77E-05 3.58E-03 45.1 1.216 1600 291.8
MEK 9.80E-06 0.081 1.30E-04 5.31E-03 72.1 1.867 1305 229.27

TURBULENT
General KL Params

Units Value Name Zone 1 Zone 2 Zone 3
viscosity of air g/cm-s 0.000181 va w 126.3 126.3 126.3
viscosity of water g/cm-s 0.002 vw Re 2.07E+06 2.07E+06 2.07E+06
density of air g/cm3 0.0012 da PI 35063 35063 35063
density of water g/cm3 1 dw Power Number, p 7.92E-04 7.92E-04 7.92E-04
MW of air g/mol 29 Mwa Fr 8.06E+02 8.06E+02 8.06E+02
MW of water g/mol 18 MWw Total TurbArea (ft2) 45012 21780 8712
Diff of O2 in H2O cm2/s 2.40E-05 DO2w Total TurbArea (m2) 4181.6 2023.4 809.3
grav const. lb-ft/s2/lb 32.17 g Frac. Agitated 0.048 0.030 0.011
R atm-m3/mol K 8.21E-05 R_ (by surface aerators)
Aerator Motor Eff fraction 0.85 AerEff QUIESCENT
O2 Trans Correct 0.83 Beta Depth 1.37 0.98 0.92
Wind Speed m/s 1.69 U SurfArea (ft2) 937472 729750 762343
Diff of Ether m/s 8.50E-06 Dether SurfArea (m2) 87208.33 67885.00 70916.98
O2 Trans lb O2/HP-h 3 J F/D Ratio 243 301 328

ScL - Methanol NA NA NA
ScL - Acetaldehyde NA NA NA
ScL - MEK NA NA NA
U* (Friction Velocity) NA NA NA

DIFFUSED
Air flow, cfm 0 0 0
Air flow, m3/s 0.000 0.000 0.000

Antoine Eqtn

These Parameters are used 
when F/D < 14 AND U > 3.25 

m/s

PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS
APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
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Data Date: PAE - Old Stripper Scenario

Temp Adj kG kL KL turb kG kL KL quisc KL overall
H m/s m/s m/s m/s F/D<14 14<F/D<51.2 F/D>51.2 m/s m/s m/s

Zone1
Methanol 8.77E-06 1.55E-01 2.27E-02 5.37E-05 3.82E-03 4.31E-06 NA 3.38E-06 1.16E-06 4.31E-06 1.01E-06 3.54E-06
Zone 2
Methanol 7.99E-06 1.55E-01 2.17E-02 4.92E-05 3.88E-03 4.31E-06 NA 4.06E-06 1.16E-06 4.31E-06 9.57E-07 2.40E-06
Zone 3
Methanol 7.16E-06 1.55E-01 2.06E-02 4.44E-05 3.87E-03 4.31E-06 NA 4.37E-06 1.16E-06 4.31E-06 8.82E-07 1.38E-06

kL, m/s
U10 > 3.25

U10 < 3.25

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED

Turbulent Area Quiescient Area
Surface Aeration

Calculating Mass Transfer Coefficient KL for Various Zones
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FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
    BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - Old Stripper Scenario

NAME OF THE FACILITY 
COMPOUND for site specific biorate determination Methanol
Number of zones in the biological treatment unit 1
VOLUME of full-scale system (cubic meters) 2 250372.98
Average DEPTH of the full-scale system (meters) 3 1.0878333
FLOW RATE of wastewater to the unit (m3/s) 4 1.116
FLOW RATE of condensate to the unit (m3/s) 5 0.054

5-A 1.170
ESTIMATE OF KL (m/s) 6 see table
Concentration in the wastewater treated in the unit (mg/L) 7 59.511413
Concentration in the condensates (mg/L) 8 2094.7948

8-A 152.79058
Concentration in the effluent (mg/L) 9 5.0982378

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A) 10 1.170
TOTAL RESIDENCE TIME (s) line 2 divided by line 10. 11 214000 2.48 days
TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3 12 230157

Lines 13 through 15 Not Used
Estimate of KL

Zone Concentration for zone, Area of the in the zone AIR STRIPPING
Number Ci  (mg/L) zone, A (m2) (m/s) KL A Ci   (g/s)

1 41.94854003 87091.1501 3.54365E-06 12.9462 0.308621
2 24.242506 67793.7816 2.39719E-06 3.9398 0.162515
3 7.579459633 70821.6825 1.37942E-06 0.740 0.097693
4
5
6

TOTALS - sum for each zone. 15 225706.614 16 17.63

Removal by air stripping (g/s).  Line 16. 17 17.63
Loading in effluent (g/s). Line 9 times line 10. 18 5.96

19 178.8
Removal by biodegradation (g/s) Line 19 minus (line 17 + line 18). 20 155.2
Fraction biodegraded:  Divide line 20 by line 19. 21 0.868
Fraction air emissions:  Divide line 17 by line 19. 22 0.099
Fraction remaining in unit effluent.  Divide line 18 by 19. 23 0.033

Total loading (g/s). {(line 5*line 8)+(line 4*line 7)} or {line 5-A*line 8-A}.

Concentration in wastewater (total - inc. cond) in (mg/L)

Total wastewater flowrate - (including condensates) (m3/s)
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Data Date: PAE - No Stripper

Instructions:

Units Zone 1 Zone 2 Zone 3 Flow MeOH
MGD mg/L

From Andrew, Zone 
Number of 75 HP Aerators # 31 15 6 m2
Number of 100 HP Aerators # 0 0 0 Zone 1 49,540
Total Horsepower HP 2325 1125 450 Inlet Stream ** 25.48 59.5 Zone 2 66,398
Temperature C 35.4 33.5 31.3 Condensate Stream 1.2 3,809 Zone 3 72,351
Length ft 968 1,208 1,235 Outlet 26.7 5.1
Width ft 968 604 617 ** except condensate flow
Average Depth ft 4.5 3.2 3
Aerator Rotation rpm 1200 1200 1200
Agitation Area per 75 HP aerator ft2 1452 1452 1452
Agitation Area per 100 HP aerator ft2 2206 2206 2206
Impellor Diameter in 19.5 19.5 19.5 NA - individual flow/conc data not available

Flow Flow MeOH Methanol Detect
m3/sec MGD mg/L Units Inlet Zone 1 Zone 2 Zone 3 Limit

Influent Concentration 26.7 231.3 Conc. mg/L 231.3 63.5 36.7 11.5 0.5
Temp. F 95.7 92.3 88.3

Effluent Concentration 5.09824

Wind Speed mph 3.8

IV. RESULTS 27% 16% 5%
fbio - Methanol Avg. 2021/2022 Zone Reductions
Fraction biodegraded
Fraction air emissions
Fraction remaining in unit effluent

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED

Enter data in green shaded sections of this page of this spreadsheet only.

I. BIOTREATMENT UNIT DESCRIPTION II. OVERALL PARAMS - individual flows

II. OVERALL PARAMS - total flows III. HAP DATA
Average Zone Concentration

%
87.9
9.9
2.2

B-131



Data Date: PAE - No Stripper

Equil. Ratio (Hc)
Diff in Water Diff in Air Henry's Law or (Keq) MW ScG

cm2/s cm2/s atm-m3/mol m3 liq to m3 gas g/mol b c
Methanol 1.64E-05 0.150 5.19E-06 2.12E-04 32.0 1.006 1474 229.13
Acetaldehyde 1.41E-05 0.124 8.77E-05 3.58E-03 45.1 1.216 1600 291.8
MEK 9.80E-06 0.081 1.30E-04 5.31E-03 72.1 1.867 1305 229.27

TURBULENT
General KL Params

Units Value Name Zone 1 Zone 2 Zone 3
viscosity of air g/cm-s 0.000181 va w 126.3 126.3 126.3
viscosity of water g/cm-s 0.002 vw Re 2.07E+06 2.07E+06 2.07E+06
density of air g/cm3 0.0012 da PI 35063 35063 35063
density of water g/cm3 1 dw Power Number, p 7.92E-04 7.92E-04 7.92E-04
MW of air g/mol 29 Mwa Fr 8.06E+02 8.06E+02 8.06E+02
MW of water g/mol 18 MWw Total TurbArea (ft2) 45012 21780 8712
Diff of O2 in H2O cm2/s 2.40E-05 DO2w Total TurbArea (m2) 4181.6 2023.4 809.3
grav const. lb-ft/s2/lb 32.17 g Frac. Agitated 0.048 0.030 0.011
R atm-m3/mol K 8.21E-05 R_ (by surface aerators)
Aerator Motor Eff fraction 0.85 AerEff QUIESCENT
O2 Trans Correct 0.83 Beta Depth 1.37 0.98 0.92
Wind Speed m/s 1.69 U SurfArea (ft2) 937472 729750 762343
Diff of Ether m/s 8.50E-06 Dether SurfArea (m2) 87208.33 67885.00 70916.98
O2 Trans lb O2/HP-h 3 J F/D Ratio 243 301 328

ScL - Methanol NA NA NA
ScL - Acetaldehyde NA NA NA
ScL - MEK NA NA NA
U* (Friction Velocity) NA NA NA

DIFFUSED
Air flow, cfm 0 0 0
Air flow, m3/s 0.000 0.000 0.000

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Antoine Eqtn

These Parameters are used 
when F/D < 14 AND U > 3.25 

m/s
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Data Date: PAE - No Stripper

Temp Adj kG kL KL turb kG kL KL quisc KL overall
H m/s m/s m/s m/s F/D<14 14<F/D<51.2 F/D>51.2 m/s m/s m/s

Zone1
Methanol 8.77E-06 1.55E-01 2.27E-02 5.37E-05 3.82E-03 4.31E-06 NA 3.38E-06 1.16E-06 4.31E-06 1.01E-06 3.54E-06
Zone 2
Methanol 7.99E-06 1.55E-01 2.17E-02 4.92E-05 3.88E-03 4.31E-06 NA 4.06E-06 1.16E-06 4.31E-06 9.57E-07 2.40E-06
Zone 3
Methanol 7.16E-06 1.55E-01 2.06E-02 4.44E-05 3.87E-03 4.31E-06 NA 4.37E-06 1.16E-06 4.31E-06 8.82E-07 1.38E-06

U10 < 3.25
U10 > 3.25

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
Calculating Mass Transfer Coefficient KL for Various Zones

Surface Aeration
Turbulent Area Quiescient Area

kL, m/s
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FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
    BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - No Stripper

NAME OF THE FACILITY 
COMPOUND for site specific biorate determination Methanol
Number of zones in the biological treatment unit 1
VOLUME of full-scale system (cubic meters) 2 250372.98
Average DEPTH of the full-scale system (meters) 3 1.0878333
FLOW RATE of wastewater to the unit (m3/s) 4 1.116
FLOW RATE of condensate to the unit (m3/s) 5 0.054

5-A 1.170
ESTIMATE OF KL (m/s) 6 see table
Concentration in the wastewater treated in the unit (mg/L) 7 59.511413
Concentration in the condensates (mg/L) 8 3808.7177

8-A 231.34146
Concentration in the effluent (mg/L) 9 5.0982378

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A) 10 1.170
TOTAL RESIDENCE TIME (s) line 2 divided by line 10. 11 214000 2.48 days
TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3 12 230157

Lines 13 through 15 Not Used
Estimate of KL

Zone Concentration for zone, Area of the in the zone AIR STRIPPING
Number Ci  (mg/L) zone, A (m2) (m/s) KL A Ci   (g/s)

1 63.5146271 87091.1501 3.54365E-06 19.6019 0.308621
2 36.70577636 67793.7816 2.39719E-06 5.9652 0.162515
3 11.47612174 70821.6825 1.37942E-06 1.121 0.097693
4
5
6

TOTALS - sum for each zone. 15 225706.614 16 26.69

Removal by air stripping (g/s).  Line 16. 17 26.69
Loading in effluent (g/s). Line 9 times line 10. 18 5.96

19 270.7
Removal by biodegradation (g/s) Line 19 minus (line 17 + line 18). 20 238.0
Fraction biodegraded:  Divide line 20 by line 19. 21 0.879
Fraction air emissions:  Divide line 17 by line 19. 22 0.099
Fraction remaining in unit effluent.  Divide line 18 by 19. 23 0.022

Total wastewater flowrate - (including condensates) (m3/s)

Concentration in wastewater (total - inc. cond) in (mg/L)

Total loading (g/s). {(line 5*line 8)+(line 4*line 7)} or {line 5-A*line 8-A}.
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Appendix C - Air Dispersion Modeling Analysis for New Stripper Permi�ng 

Background: 

New-Indy Catawba ini�ally submited an updated ambient air dispersion modeling analysis in support of 
the New Condensate Stripper Construc�on Permit Applica�on (applica�on) in March 2023. Facility-wide 
modeling of hydrogen sulfide (H2S), methyl mercaptan (MMC), and total reduced sulfur (TRS) compounds 
was conducted using the source parameters, meteorology, and receptor network provided by SCDHEC, 
with the excep�on of the addi�onal secondary containment tank (Source ID NEWSPLTK) and associated 
structure (Structure ID NEWSPLTK) that were included in the March 8, 2023 modeling submited to 
SCDHEC.   

For WWTP sources, New-Indy Catawba used the maximum actual emissions rates as submited in the 
October 2021 analysis (for H2S, and TRS) and corresponding MMC emissions rates, with the excep�on of 
the ASB. Based on U.S. EPA’s direc�on, the October 2021 modeling analysis was performed using WWTP 
emissions rates derived from the RSK-175 method results, rather than the ALS GC method results.  

Refined emissions rates reflec�ng the new steam stripper opera�on and foul condensate flow for the ASB 
were developed in support of the applica�on based on ALS GC method results. Due to the ASB being the 
only WWTP source impacted by the new condensate steam stripper, New-Indy Catawba ini�ally submited 
the ambient air dispersion modeling analysis with the updated ASB emissions rates (ALS GC method), but 
did not change the emissions rates of the other WWTP sources from the October 2021 modeling analysis 
(RSK-175 method).  

The emissions rates used in the original applica�on’s modeling analysis were most recently provided to 
SCDHEC in New-Indy Catawba’s July 6, 2023 response.  

In discussions and communica�ons a�er submital of the original applica�on, SCDHEC has directed New-
Indy Catawba to update the air dispersion modeling analysis with emissions rates for all of the WWTP 
sources based on the ALS GC method results, specifically in the August 25, 2023 email from Katharine 
Buckner (SCDHEC). This updated air dispersion modeling analysis was submited in October 2023.  

Discussion of Updated WWTP Emissions Rates: 

The average ALS GC results from the July 2021 sampling were used to es�mate actual emissions rates, 
which was then scaled up to a maximum emissions rate using the ra�o of the July 2021 actual pulp 
produc�on to a max of 2700 ADTP/day. The modeling analysis is based on these maximum emissions rates. 
There are no changes to the Post Aera�on Basin, Holding Pond (H2S only), and Sludge Pond emissions 
rates, as they were not dependent upon July 2021 liquid sulfur sampling results.  

Air Dispersion Modeling Results: 

The air dispersion modeling analysis was conducted using the updated ALS emissions rates for WWTP 
sources as discussed above, with the same source parameters and emissions rates for non-WWTP sources 
and the Post-Aera�on Basin as the original modeling analysis for the applica�on. Results of the air 
dispersion modeling analysis demonstrate that ambient concentra�ons are below the relevant standards 
for H2S, MM, and TRS for each averaging period.  
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Modeled 
Concentration

UTM 
Easting

UTM 
Northing

Standard(a)(c)(d)

(µg/m3) (m) (m) (µg/m3)
MAAC 24-hour 20.20 511,397.27 3,856,649.76 1st High 140

EPA Action Level 30-minute 100.80 511,249.70 3,856,644.83 1-hour 1st High 837
MAAC 24-hour 9.46 510,115.55 3,856,041.31 1st High 10

EPA Action Level 30-minute 48.00 510,209.41 3,856,039.95 1-hour 1st High 57,000
MAAC 24-hour 77.25 511,249.70 3,856,644.83 1st High 140

EPA Action Level 30-minute 385.32 510,143.86 3,855,999.18 1-hour 1st High 837

(d) Methyl Mercaptan does not have an established AEGL-1 value due to insufficient data.  Comparison of modeled concentrations are to the 30-minute 
AEGL-2 value for MMC only. 

H2S

MMC

TRS

(a) https://scdhec.gov/sites/default/files/media/document/BAQ_SC%20Modeling%20Guidelines_10.15.18_revised%204.15.19.pdf.
(b) 30-minute averaging period to be compared against maximum 1-hour modeled concentration, per DHEC October 6, 2021 request.
(c) TRS does not have a SC Standard - compare to H2S.

New-Indy Catawba, LLC
2023 New Steam Stripper Application

Pollutant Standard(a) Averaging 
Period(b) Rank(a)

C-2



 

 

 

APPENDIX D - 
 BACKUP STRIPPER METHANOL MODE ADDENDUM 



Appendix D – Backup Stripper Methanol Mode Addendum 

Page 1 of 2 

Background 

The construc�on permit applica�on for the New Condensate Steam Stripper project (Project) was 
originally submited in March 2023. The applica�on was updated in April 2024 to reflect the final project 
descrip�on and project emissions calcula�ons at the request of SCDHEC.  

The Mill currently u�lizes a dual-treatment approach for compliance with the pulping condensate 
standards of 40 CFR Part 63, Subpart S. The Mill currently operates the exis�ng steam stripper in “methanol 
mode”, which priori�zes opera�on of the exis�ng condensate steam stripper to remove or “strip” both 
total reduced sulfur (TRS) compounds and methanol while being fed ~350 gallons per minute (gpm) of foul 
condensates. Any excess foul condensate flow is treated with hydrogen peroxide to chemically oxidize the 
hydrogen sulfide into either elemental sulfur or sulfate, then sent via hardpipe to the aerated stabiliza�on 
basin (ASB) for biological treatment of methanol. When opera�ng in methanol mode, stripped 
condensates are recycled to the Brownstock Washers, as needed, or discharged to the ASB via the sewer.  

Upon installa�on of the new steam stripper, the exis�ng steam stripper will operate as a backup steam 
stripper during periods of down�me on the new steam stripper. As part of the Project, the Mill is proposing 
to operate the backup steam stripper in “TRS mode,” which entails feeding all of the foul condensates 
collected at the mill to the backup steam stripper (nominally 850 gpm). No foul condensates would be 
sent directly down the hardpipe when the backup steam stripper is in TRS mode.  

In TRS mode, the backup steam stripper is expected to s�ll be capable of stripping all of the TRS compounds 
from the foul condensates (nominal >98% removal). However, due to the higher feed rate of foul 
condensates to the backup stripper, it is not expected to s�ll be capable of stripping all of the methanol 
(nominal 45% removal expected). Consequently, the stripped condensate would need to be sent via 
exis�ng hardpipe to the ASB for further biological treatment of methanol, consistent with the PAE 
calcula�ons.  Emissions calcula�ons for the backup stripper in TRS mode were presented in the original 
construc�on permit applica�on submited in March 2023.  

The Mill has been required to operate the exis�ng steam stripper in methanol mode. As such, the Mill is 
unable to gather meaningful trial data for confirma�on of the expected performance of the exis�ng steam 
stripper opera�ng in TRS mode. A�er further discussions with SCDHEC concerning the poten�al technical 
limita�ons of gathering data on TRS mode, the Mill provided SCDHEC an update to the PSD applicability 
calcula�ons to include the alternate opera�ng scenario of the backup stripper opera�ng in methanol 
mode (i.e., the backup stripper opera�ng as it currently does as the primary, exis�ng stripper). This 
informa�on, also provided in this updated applica�on, demonstrates that opera�ng the backup stripper 
in either TRS or methanol mode results in no change to the PSD applicability conclusions of the project.  

Methanol Mode Emissions 

This sec�on addresses the differences in the project emissions calcula�ons between the backup stripper 
opera�ng in either TRS or methanol mode. For each pollutant, New-Indy presented emissions factors for 
both opera�ng modes in the Appendix B calcula�ons, but the worst-case opera�ng mode was used for 
PSD applicability calcula�ons to demonstrate the flexibility between the two modes.  

One key difference between the two opera�ng modes is that methanol mode requires more steam fed to 
the stripper. Generally, the Mill has updated the post-project emissions calcula�ons for products of 
combus�on resul�ng from genera�on of steam for the backup stripper to account for the higher steam 

D-1



Appendix D – Backup Stripper Methanol Mode Addendum 

Page 2 of 2 

requirements of methanol mode, which results in a small increase in post-project emissions from the 
original applica�on submital. Since the exis�ng stripper has operated in methanol mode during the 
en�rety of the baseline, steam heat input for the projected backup stripper methanol mode scenario was 
assumed to equal the baseline value.  

Emissions resul�ng from the incinera�on of the backup stripper off gases (SOG) in the combina�on boilers 
vary, par�cularly for VOC and TRS compounds (and consequently SO2), based on how much of these 
compounds are present in the SOG prior to combus�on, which depends on several variables, including 
stripper feed flow rate and stripper removal efficiency. The opera�ng mode of the backup stripper affects 
both of these variables. Although methanol mode results in a higher stripper removal efficiency, it is at a 
reduced feed rate, which would both impact the mass of VOC and TRS compounds present in the SOG. 

For simplicity, New-Indy based emissions from the backup stripper SOG incinera�on on the assump�on 
that 100% of the VOC and TRS compounds present in the full volume of foul condensates would be 
stripped into the SOG and then result in incinera�on emissions. This is the most conserva�ve SOG 
emissions calcula�on as it assumes a 100% stripper removal efficiency for both VOC and TRS compounds 
at the full foul condensate flow rate (nominal 850 gpm).  

The key difference between the backup stripper opera�ng modes is the post-project emissions from the 
ASB. When the backup stripper is in TRS mode, the ASB would receive up to 850 gpm of condensate that 
has been stripped of TRS compounds but s�ll containing ~55% of its original methanol. When the backup 
stripper is in methanol mode, the ASB would receive ~500 gpm of foul condensate. TRS compounds would 
be treated with hydrogen peroxide addi�on and the methanol would be treated biologically in the ASB.  

Appendix B includes the H2SSIM, WATER9, and Form XIII calcula�ons for determining the ASB emissions 
factors for VOC, TRS, and H2S when the backup stripper is opera�ng in TRS mode. This appendix includes 
H2SSIM, WATER9, and Form XIII calcula�ons for the ASB VOC, TRS, and H2S emissions factors when the 
backup stripper is opera�ng in methanol mode.  

New-Indy used the worst-case emissions factor between the two scenarios for each pollutant’s PSD 
applicability calcula�ons to demonstrate that PSD is not triggered during post-project periods that the 
backup stripper must be operated, whether it operates in TRS or methanol mode.  
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Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings
(prior to H2O2) 147 15.00 17.00 16.00

Predicted % Reduction from H2O2

0.99
MMC converted 

into DMDS 0.90 0.99
Foul Condensate (after H2O2) 1.47 30.51 1.70 0.16

Avg. ASB Inlet (2021 and 2022) 0.25 0.09 0.20 0.0026
Flow Weighted Loading: 0.29 0.92 0.24 6.93E-03

H2SSIM/WATER9 Results H2S, g/s DMDS, g/s DMS, g/s MMC, g/s
ASB Zone 1 0.07 0.35 0.19 5.81E-03
ASB Zone 2 0.03 5.66E-03 4.06E-03 1.06E-04
ASB Zone 3 0.02 1.09E-04 1.45E-04 3.51E-06
Total ASB 0.12 0.36 0.19 5.92E-03

PAE Emissions Factors H2S, lb/ODTP DMDS, lb/ODTP
DMS, 

lb/ODTP
MMC, 

lb/ODTP
Total ASB 1.05E-02 3.08E-02 1.69E-02 5.12E-04

Post-Project Foul Condensate Flow: 500 gpm
Post-Project Foul Condensate Flow: 0.72 MGD

Post-Project ASB Influent Flow: 25.48 MGD
Total ASB Flow: 26.20 MGD
Total ASB Flow: 1148 L/s

Pulp Production 2200 ODTP/day

MW
H2S 34
DMDS 94
DMS 62
MMC 48

Backup Stripper (Methanol Mode) Scenario - Projected Actual Emissions
H2S, TRS Compounds, and VOC

New-Indy Catawba - Catawba, SC
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Data Type 1. Site Identification Data Type 5. Zone Physical and Chemical Conditions
Zone Condition Zone 1 Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.57 4.63 4.66 mg/L

Temperature 93.34 89.74 86.02

Data Type 2. Model Zone Information pH 7.04 7.24 7.42 s.u.

Number of Zones Redox Condition

Zone Location of 
Hardpipe

Length 968 1208 1235

Type of Basin Width 968 604 617

Data Type 3. Load Characteristics Depth 4.5 3.2 3
Loading 

Characteristics
Main 

Influent Hardpipe Units
Mixing

Flow 25.48 0.72 Number of Aerators 31 15 6

Total Sulfide 0.252 1.47 Total Horsepower 2325 1125 450 HP

Sulfate 390 390 Impellor Size 1.625 1.625 1.625

Data Type 4. Atmospheric Conditions Impellor RPM 1200 1200 1200 RPM

Windspeed 3.55 Diffused Air Flow 0 0 0

Ambient 
Temperature

79 Weir Height 0 0 0

Model Controls

NCASI WASTEWATER HYDROGEN SULFIDE EMISSIONS SIMULATOR (H2SSIM)
Version 1.3

Facility Name

Basin Name
Catawba SC

ASB

Company Name New-Indy

F

feet

feet

feet

feet

3

1

MGD

mg/L

mg/L

mph

F

View 
Parameters

Run H2SSIM

Clear Input 
Sheet

cms

Aerobic Aerobic Aerobic Aerobic

Moderate Moderat Moderate

ASB

feet
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H2SSIM Results Backup Stripper Methanol Mode Scenario

Basin Emissions Units

Total Emissions (H2S) 0.121 gms/s kgen 0.25

Total Emissions (H2S) 8417.2 lbs/yr ThetaGen 1.06

Total Emissions (H2S) 4.2 tons/yr KDO 0.05

Total Emissions (H2S) 3.8 tonnes/yr KSO4 10

Emission Flux (H2S) 16.9 gms/m2 yr kanox 0.006
ThetaOx 1.05

Zone Emissions Zone 1 Zone 2 Zone 3 Zone 4 Units m 1

Zone Emissions (H2S) 0.07 0.03 0.02 gms/s n 0.2

Zone Emissions (H2S) 5132.3 1762.9 1521.9 lbs/yr MLVSS 272.2

Emission Flux (H2S) 26.7 11.8 9.8 gms/m2 yr O2 Transfer Coeff. 2

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 mg/L alpha 1 0.83

Liquid Sulfide Load (lbs/yr) 39.300 6.400 5.600 lbs/yr alpha 2 0.6

Percent Inlet Sulfide Removed 63.0%

Current Parameters
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      SUMMARY FOR EMISSIONS AT UNIT 11  ASB Zone 1  aerated biotreatment
      03‐14‐2024   09:38:13
      
      COMPOUND NAME                              conc in    fe air     fe bio      conc out    emissions
                                                 (ppmw)                            (ppmw)      (g/s)
      DIMETHYL DISULFIDE                         8.367e‐1   0.36428    0.61827     1.46e‐2     3.499e‐1
      DIMETHYL SULFIDE  (DMS)                    2.074e‐1   0.80097    0.17688     4.593e‐3    1.907e‐1
      HYDROGEN SULFIDE                           2.835e‐1   0.98155    0.          5.231e‐3    3.195e‐1
      METHANETHIOL(methyl mercaptan)             5.699e‐3   0.8877     0.09361     1.065e‐4    5.808e‐3
      __________________________________________________________________________
      Total rate for all compounds                                                             8.658e‐1
      
      SUMMARY FOR EMISSIONS AT UNIT 17  ASB Zone 3  aerated biotreatment
      03‐14‐2024   09:38:13
      
      COMPOUND NAME                              conc in    fe air     fe bio      conc out    emissions
                                                 (ppmw)                            (ppmw)      (g/s)
      DIMETHYL DISULFIDE                         5.231e‐4   0.18124    0.76948     2.578e‐5    1.088e‐4
      DIMETHYL SULFIDE  (DMS)                    2.136e‐4   0.58962    0.31941     1.943e‐5    1.446e‐4
      HYDROGEN SULFIDE                           2.231e‐4   0.88747    0.          2.511e‐5    2.273e‐4
      METHANETHIOL(methyl mercaptan)             4.197e‐6   0.72787    0.18714     3.567e‐7    3.507e‐6
      __________________________________________________________________________
      Total rate for all compounds                                                             4.842e‐4
      SUMMARY FOR EMISSIONS AT UNIT 18  ASB Zone 2  aerated biotreatment
      03‐14‐2024   09:38:13
      
      COMPOUND NAME                              conc in    fe air     fe bio      conc out    emissions
                                                 (ppmw)                            (ppmw)      (g/s)
      DIMETHYL DISULFIDE                         1.46e‐2    0.3375     0.62668     5.231e‐4    5.658e‐3
      DIMETHYL SULFIDE  (DMS)                    4.593e‐3   0.7705     0.183       2.136e‐4    4.063e‐3
      HYDROGEN SULFIDE                           5.231e‐3   0.95735    0.          2.231e‐4    5.749e‐3
      METHANETHIOL(methyl mercaptan)             1.065e‐4   0.86336    0.09723     4.197e‐6    1.056e‐4
      __________________________________________________________________________
      Total rate for all compounds                                                             1.558e‐2
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Data Date: PAE - Backup Stripper (Methanol Mode)

Instructions:

Units Zone 1 Zone 2 Zone 3 Flow MeOH
MGD mg/L

From Andrew, Zone 
Number of 75 HP Aerators # 31 15 6 m2
Number of 100 HP Aerators # 0 0 0 Zone 1 49,540
Total Horsepower HP 2325 1125 450 Inlet Stream ** 25.48 59.5 Zone 2 66,398
Temperature C 35.4 33.5 31.3 Condensate Stream 0.7 3,809 Zone 3 72,351
Length ft 968 1,208 1,235 Outlet 26.2 5.1
Width ft 968 604 617 ** except condensate flow
Average Depth ft 4.5 3.2 3
Aerator Rotation rpm 1200 1200 1200
Agitation Area per 75 HP aerator ft2 1452 1452 1452
Agitation Area per 100 HP aerator ft2 2206 2206 2206
Impellor Diameter in 19.5 19.5 19.5 NA - individual flow/conc data not available

Flow Flow MeOH Methanol Detect
m3/sec MGD mg/L Units Inlet Zone 1 Zone 2 Zone 3 Limit

Influent Concentration 26.2 162.5 Conc. mg/L 162.5 44.6 25.8 8.1 0.5
Temp. F 95.7 92.3 88.3

Effluent Concentration 5.09824

Wind Speed mph 3.8

IV. RESULTS 27% 16% 5%
fbio - Methanol Avg. 2021/2022 Zone Reductions
Fraction biodegraded
Fraction air emissions
Fraction remaining in unit effluent

Average Zone Concentration

%
86.8
10.1
3.1

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED

Enter data in green shaded sections of this page of this spreadsheet only.

I. BIOTREATMENT UNIT DESCRIPTION II. OVERALL PARAMS - individual flows

II. OVERALL PARAMS - total flows III. HAP DATA
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Data Date: PAE - Backup Stripper (Methanol Mode)

Equil. Ratio (Hc)
Diff in Water Diff in Air Henry's Law or (Keq) MW ScG

cm2/s cm2/s atm-m3/mol m3 liq to m3 gas g/mol b c
Methanol 1.64E-05 0.150 5.19E-06 2.12E-04 32.0 1.006 1474 229.13
Acetaldehyde 1.41E-05 0.124 8.77E-05 3.58E-03 45.1 1.216 1600 291.8
MEK 9.80E-06 0.081 1.30E-04 5.31E-03 72.1 1.867 1305 229.27

TURBULENT
General KL Params

Units Value Name Zone 1 Zone 2 Zone 3
viscosity of air g/cm-s 0.000181 va w 126.3 126.3 126.3
viscosity of water g/cm-s 0.002 vw Re 2.07E+06 2.07E+06 2.07E+06
density of air g/cm3 0.0012 da PI 35063 35063 35063
density of water g/cm3 1 dw Power Number, p 7.92E-04 7.92E-04 7.92E-04
MW of air g/mol 29 Mwa Fr 8.06E+02 8.06E+02 8.06E+02
MW of water g/mol 18 MWw Total TurbArea (ft2) 45012 21780 8712
Diff of O2 in H2O cm2/s 2.40E-05 DO2w Total TurbArea (m2) 4181.6 2023.4 809.3
grav const. lb-ft/s2/lb 32.17 g Frac. Agitated 0.048 0.030 0.011
R atm-m3/mol K 8.21E-05 R_ (by surface aerators)
Aerator Motor Eff fraction 0.85 AerEff QUIESCENT
O2 Trans Correct 0.83 Beta Depth 1.37 0.98 0.92
Wind Speed m/s 1.69 U SurfArea (ft2) 937472 729750 762343
Diff of Ether m/s 8.50E-06 Dether SurfArea (m2) 87208.33 67885.00 70916.98
O2 Trans lb O2/HP-h 3 J F/D Ratio 243 301 328

ScL - Methanol NA NA NA
ScL - Acetaldehyde NA NA NA
ScL - MEK NA NA NA
U* (Friction Velocity) NA NA NA

DIFFUSED
Air flow, cfm 0 0 0
Air flow, m3/s 0.000 0.000 0.000

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Antoine Eqtn

These Parameters are used 
when F/D < 14 AND U > 3.25 

m/s
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Data Date: PAE - Backup Stripper (Methanol Mode)

Temp Adj kG kL KL turb kG kL KL quisc KL overall
H m/s m/s m/s m/s F/D<14 14<F/D<51.2 F/D>51.2 m/s m/s m/s

Zone1
Methanol 8.77E-06 1.55E-01 2.27E-02 5.37E-05 3.82E-03 4.31E-06 NA 3.38E-06 1.16E-06 4.31E-06 1.01E-06 3.54E-06
Zone 2
Methanol 7.99E-06 1.55E-01 2.17E-02 4.92E-05 3.88E-03 4.31E-06 NA 4.06E-06 1.16E-06 4.31E-06 9.57E-07 2.40E-06
Zone 3
Methanol 7.16E-06 1.55E-01 2.06E-02 4.44E-05 3.87E-03 4.31E-06 NA 4.37E-06 1.16E-06 4.31E-06 8.82E-07 1.38E-06

U10 < 3.25
U10 > 3.25

APPENDIX C FORMS - CALCULATING FRACTION BIODEGRADED
Calculating Mass Transfer Coefficient KL for Various Zones

Surface Aeration
Turbulent Area Quiescient Area

kL, m/s
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FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
    BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - Backup Stripper (Methanol Mode)

NAME OF THE FACILITY 
COMPOUND for site specific biorate determination Methanol
Number of zones in the biological treatment unit 1
VOLUME of full-scale system (cubic meters) 2 250372.98
Average DEPTH of the full-scale system (meters) 3 1.0878333
FLOW RATE of wastewater to the unit (m3/s) 4 1.116
FLOW RATE of condensate to the unit (m3/s) 5 0.032

5-A 1.148
ESTIMATE OF KL (m/s) 6 see table
Concentration in the wastewater treated in the unit (mg/L) 7 59.511413
Concentration in the condensates (mg/L) 8 3809

8-A 162.53984
Concentration in the effluent (mg/L) 9 5.0982378

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A) 10 1.148
TOTAL RESIDENCE TIME (s) line 2 divided by line 10. 11 218116 2.52 days
TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3 12 230157

Lines 13 through 15 Not Used
Estimate of KL

Zone Concentration for zone, Area of the in the zone AIR STRIPPING
Number Ci  (mg/L) zone, A (m2) (m/s) KL A Ci   (g/s)

1 44.62519102 87091.1501 3.54365E-06 13.7723 0.308621
2 25.78937099 67793.7816 2.39719E-06 4.1912 0.162515
3 8.06308953 70821.6825 1.37942E-06 0.788 0.097693
4
5
6

TOTALS - sum for each zone. 15 225706.614 16 18.75

Removal by air stripping (g/s).  Line 16. 17 18.75
Loading in effluent (g/s). Line 9 times line 10. 18 5.85

19 186.6
Removal by biodegradation (g/s) Line 19 minus (line 17 + line 18). 20 162.0
Fraction biodegraded:  Divide line 20 by line 19. 21 0.868
Fraction air emissions:  Divide line 17 by line 19. 22 0.101
Fraction remaining in unit effluent.  Divide line 18 by 19. 23 0.031

Total wastewater flowrate - (including condensates) (m3/s)

Concentration in wastewater (total - inc. cond) in (mg/L)

Total loading (g/s). {(line 5*line 8)+(line 4*line 7)} or {line 5-A*line 8-A}.

D-10
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1, INTRODUCTION AND APPLICATION OVERVIEW

New-lndy Catawba LLC (New-lndy Catawba) operates a pulp and paper mill located in Catawba,

South Carolina (Mill or the Mill) and currently operates under Title V Operating Permit No. TV-

244O-O05 (TVOP or TV-2440-0005), effective on July L, 2019.

New-lndy Catawba has prepared this construction permit application as required by the Consent

Order to Correct Undesirable Levels of Air Contaminants ("Consent Order"), issued on November

23,2022, by the South Ca rolina Depa rtment of Hea lth and Environmenta I Control (SCDHEC)1. For

compliance with the provisions of the Consent Order, New-lndy Catawba is proposing a

modification to their current foul condensate treatment system (condensate treatment system)

to install a new foul condensate stripper (new steam stripper) and demote the existing steam

stripper [existing steam stripper (lD 9801)] strictly to backup operation during periods of
downtime experienced by the new steam stripper (Project). The Project also includes the

installation of a stripper feed tank, methanol storage tank, and hot water tank to serve the new

steam stripper. The stripper feed tank and methanol storage tank will be controlled in the LVHC

system. The hot water tank is not expected to be a source of emissions. The Project will also

satisfy the requirements of ltem l.a. of Appendix A of Consent Decree Civil No. 0:21-cv-02053-

SAL, United States of America v. New-lndy Catawba, LLC, dated November L6,2022 (EPA Consent

Decree).

This document represents the construction permit application for this Project (Application). This

application was originally submitted in March 2023. This application has been updated in April

2024 to reflect the final project description and project emissions calculations at the request of
SCDHEC.

1 The November 23, 2022, Consent Order amends and replaces the Order to Correct Undesirable Level of Arr

Contaminants issued by SCDHEC on May 7,202L.

1-1
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2, PROCESS AND PROJECT DESCRIPTION

New-lndy Catawba is comprised of seven distinct process areas that include the following: the

woodyard area, the kraft pulp mill area, the paper mill area, the chemical recovery area, the
utilities area, the waste treatment area, and a miscellaneous area. A simplified process flow
diagram for these process areas is included as Figure 2-1. A description of the process areas is

presented below, with more detail provided in the areas that are impacted by the Project.

Southern pine logs and chips are received at the woodyard. Logs are debarked, chipped, and the

chips are screened prior to storage for use within the pulping process. Likewise, purchased wood

chips received are screened, and processed as needed, prior to use within the pulping processes.

The kraft (sulfate) process area is used to produce pulp. Pulp from the kraft process is produced

from "cooking" wood chips in the continuous digester in a caustic solution at an elevated

temperature and pressure. The pulp slurry from the continuous digester is sent to the blow tank,

then to one of two parallel pulping lines, each consisting of an enclosed deshive refiner and a

three-stage drum displacement washer system and associated filtrate tanks, Weak black liquor

from the washer filtrate ta n ks is stored before being recycled to chem ica I recovery. Rejectsfrom

the refiners are sent to the screw presses, with the filtrate being screened and stored before

being recycled to chemical recovery. Washed pulp is stored and then sent to the paper mill area.

With the exception of the pulp storage tanks after pulp washing, the kraft pulp mill sources are

currently collected and routed to the high volume low concentration (HVLC) or low volume, high

concentration (LVHC) systems, and emissions are controlled through combustion in the Nos. l or
2 Combination Boilers.

Linerboard (the outside layer of a corrugated container) is produced in the paper mill area on

one state-of-the-art paper machine. Unbleached market pulp is produced on one pulp dryer. A
second paper machine at the Mill is currently idled.

Weak black liquor is concentrated in the Nos. 1-3 Evaporator Sets and is then fired in the recovery

furnaces (chemical recovery area) that burn the organics extracted from the chips and recover

cooking chemicals. The causticizing area utilizes the chemicals recovered by the recovery

furnaces, and after adding lime, provides the cooking chemicals for the kraft process.

Emissions from the Evaporator Sets and Turpentine Recovery System are collected in the LVHC

gas collection system and combusted in the Nos. 1or 2 Combination Boilers. Severalweak black

liquor tanks are collected in the HVLC system and combusted in the Nos. 1 or 2 Combination

Boilers. Evaporator condensates are segregated, with the combined condensates being recycled

2-7
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to the Brownstock washer system or sewered. The foul condensates are treated in a dual control

device configuration: foul condensates are preferentially treated in the existing condensate

steam stripper system, with the remaining flow being directed to the aerated stabilization basin

(ASB) via the Hardpipe (lD 9802).

Steam and electricity are produced for facility-wide use by two combination boilers. The recovery

fu rnaces also generate steam.

A waste treatment area receives wastewater and mill waste (solid waste) from the various

previously mentioned areas of the facility. Wastewater undergoes biological treatment to
remove the dissolved organicwastes prior to d ischarge into the receiving strea m. Mill solidwaste

is deposited in an on-site landfill.

The miscellaneous areas include everything that is not captured in one of the aforementioned

process operating areas, such as facility roads and the pulp storage tanks.

2-2
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Figure 2-1 Simplified Mill Flow Diagram
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This document represents the construction permit application for this Project in accordance with

the SCDHEC Consent Order. The Project consists of the following new equipment and proposed

changes to the existing treatment scenarios:

Construct and operate a new low-pressure steam foul condensate stripper system

that will process the pulping process condensates (foul condensate) for compliance

with 40 CFR Part 63, Subpart S. The resultant stripped methanol will be condensed

into a liquid [called stripper rectified liquid (SRL)] and combusted along with the black

liquorinthe Nos.2 and 3 Recovery Furnaces (lD Nos.2505 and 5105). TheSRLwill be

added to the black liquor at a maximum amount of 2% by volume. There are no

anticipated changes in black liquor firing as a result of the project. The LVHC gases

from the SRL condenser system, stripper feed tank, and SRL tank will be combusted

in the No. 3 Recovery Furnace. The LVHC system will include a 1.0 mmBtu/hr natural
gas ignitor for combustion of the LVHC gases when black liquor firing is less than 50%

of capacity. The existing Nos. I" and 2 Combination Boilers (lD Nos. 2605 and 3705)

will serve as back-up control for the new Stripper's LVHC gases when the SRL

condenser system is not in operation. Stripped condensates will be recycled to the

Brownstock washers (lD 5230), as needed;

Operate the existing steam stripper (lD 9801) as a backup to the new low-pressure

steam stripper. The existing steam stripper will be operated to process the foul

condensate and remove 98% of the total reduced sulfur (TRS) compounds; although

with reduced methanol removal efficiency (referred to as "TRS Mode"). Further

methanol treatment through biological destruction will be accomplished by routing

the stripped condensates to the existing Hardpipe system that discharges the foul

condensates below the liquid surface of the existing ASB; and

Modify the No. 3 Recovery Furnace to combust gases collected in the LVHC system.

The Nos. l- and 2 Combination Boilers will serve as backup control for the LVHC gases

following the Project. When these LVHC gases are combusted in the combination

boilers, a caustic scrubber will be operated to provide 50% removal ofthe sulfur prior

to combustion.

Figure 2-2 presents a simplified process flow with the possible operating scenarios for treatment
of the foul condensates and the associated control scenarios for the new and existing steam

stripper vent gases. Section 3.2.2.3 presents the prevention of significant deterioration (PSD)

analysis that details the basis for the projected actual emissions (PAE) calculations for the
proposed future operating scenarios.

2-4
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Figure 2-2 Stripper Operating Scenarios

Figure2-2
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3. REGULATORY REVIEW

This section summarizes Federal and State air quality regulations that potentially apply to the
Project. Discussions pertaining to applicable regulatory requirements are separated into three

categories:

r Federal Air Quality Regulations

r South Carolina Air Quality Regulations

r Provisions ofthe SCDHEC Consent Order and EPA Consent Decree

3.7 FEDERAL AIR QUALITY REGUUTIONS

For the purpose of this Application, potentially applicable Federal regulations consist of:

r Standards of Performance for New Stationary Sources (NSPS)

r National Emission Standards for Hazardous Air Pollutants (NESHAP)

. New Source Review (NSR) and PSD

. Compliance Assurance Monitoring (CAM)

. Requirements for Preparation, Adoption, and Submittal of lmplementation Plans

. Title V Operating Permits

A discussion of each specific Federal air quality regulation is provided in the following

su bsections.

3.1.1 Standards of Performance for New Stationary Sources

U.S. EPA has promulgated NSPS at 40 CFR Part 60. NSPS requirements are promulgated under

40 CFR 60 pursuant to Section 111 of the Clean Air Act.

3.7.7.7 40 CFR Paft 60, Subparts BB ond BBo - Stdndards of Performance for Kraft
Pulp Mills

40 CFR Part 60, Subpart BB - Standards of Performance for Kraft Pulp Mills applies to TRS

emissions from digesters, brownstock washers, multiple-effect evaporators, recovery furnaces,

smelt dissolving tanks, lime kilns, and condensate strippers that commenced construction,
reconstruction, or modification after September 24, 7976, and on or before lVlay 23, 2013.

3-1
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Subpart BBa applies to the same sources that commence construction, reconstruction, or
modification after May 23,2073.

The No. 3 Multi-effect Evaporator Set with Concentrator is currently subject to 40 CFR 60, Subpart

BB for TRS (Standards of Performance for Kraft Pulp Mills). The existing condensate stripper

system and No. 1 Multi-effect Evaporator Set with Concentrator are currently subject to 40 CFR

60, Subpart BBa for TRS. Compliance with the TRS standards at S60.283(a)(1) and $60.283a(a)(1)

is currently demonstrated by combusting the stripper off-gases and evaporator vent gases in the
Nos. l and 2 Combination Boilers per 560.283(a X1)(iii) [combust the gases at a minimum

tem peratu re of 650 "C (1200 "F) for at least 0.5 secondsl a nd S60.283a (a )(1)(iii) [collect the gases

in the existing low volume high concentration (LVHC) closed-vent collection system meeting the

requirements of 963.450 and combust the gases at a minimum temperature of 650 "C (1200 "F)

for at least 0.5 secondsl. As there are no physical modifications to the existing condensate

stripper and Nos. 1-3 Multi-effect Evaporator Sets with Concentrators, the Mill will continue to
combust the existing stripper off-gases in the Nos. l and 2 Combination Boilers; however,

following the Project, the vent gases from the Nos. 1-3 Multi-effect Evaporator Sets with
Concentrators will be combusted in the No.3 Recovery Furnace per 560.283a(a)(1)(ii) [gases are

collected in the existing LVHC closed-vent collection system meeting the requirements of $63.450
and combusted in a recovery furnace subject to 560.283(aX2)l or in the Nos. 1 and 2 Combination

Boilers per $60.283a(a)(1)(iii). The No. 2 Multi-effect Evaporator Set with Concentrator is not

subject to either Subpart BB or Subpart BBa but gases are collected and controlled in the same

manner as the other evaporator sets.

Upon completion of the Project, the new condensate stripper system will be subject to 40 CFR

Part 60, Subpart BBa for TRS (Standards of Performance for Kraft Pulp Mill Affected Sources for
Which Construction, Reconstruction, or Modification Commenced After May 23, ?O13).

Compliance with the TRS standard at 60.283a(aX1) will be demonstrated through collection of
the stripper off-gases (SOG) in the existing SOG collection system and SRL gases in the existing

LVHC closed-vent collection system meeting the requirements of 963.450. The SOG will continue

to be combusted in the Nos. l and 2 Combination Boilers per 560.283a(a[lxiii). The LVHC

collection system gases will be combusted in the No. 3 Recovery Furnace per $60.283a(a )(l)(ii)
or in the Nos. l and 2 Combination Boilers per 960.283a (a )(1Xiii). Emissions from the stripper

feed tank will also be collected in the LVHC collection system. The Millwill continuously monitor
the incineration of SOG and LVHC gases in the No. 3 recovery furnace, each combination boiler,

and venting of the SOG and LVHC closed-vent systems as required by 560.28aa (d)(3 )(iii) and

currently utilized for monitoring compliance with Subpart BB.

4129t2024
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New-lndy Catawba will maintain records of excess emissions and malfunctions for the new

stripper as required by 660.287a(bX7) and (c), respectively. The Mill will report periods of excess

emissions and malfunctions as required by 560.288a(a) and (d), respectively. As defined in

560.28aa(e)(1)(vi), periods of excess emissions from the LVHC closed-vent system (condensate

stripper system) that are less than one percent (1%) of operating time during a semi-annual
period are not a violation of $60.283a(a)(1)(iii).

The stripper feed tank, methanol tank, hot water tank, Hardpipe, and ASB are not included in the
definition ofcondensate stripper system u nder 560.281 or $60.281a and are not affected sources

under Subparts BB or BBa.

3.1.1.2 40 CFR Paft 60, Subpott Kb - Stondords of Performance for Volotile Organic
Liquid Storoge Vessels (lncluding Petrcleum Liquid Storage Vessels) for Which
Construdion, Reconstruction, or Modification Commenced After tuly 23, 7984

The Project includes a new stripper feed tank, new methanol tank, and a new hot watertank.
40 CFR Part 60, Subpart Kb includes standards of performance for new storage tanks. However,
per 60.111b, the definition of storage tank does not include process tanks (tanks that collect
material from one part of a process before sending it to another part of the process). Therefore,

the new tanks are not subject to Subpart Kb.

3.1.2 National Emission Standards for Hazardous Air Pollutants

NESHAP found in 40 CFR Part 61 apply to specific compounds emitted from certain listed
processes. 40 CFR Part 6L subparts do not apply to the Mill, and there are no Part 61 subparts

that apply to the proposed Project. Applicability of Pa rt 63 N ESHAP is discussed below.

3.7,2,7 40 CFR Port 53, Subport S - Notional Emission Standards for Hozardous Air
Pollutants lrom the Pulp ond Paper lndustry

New-lndy Catawba is subject to 40 CFR Part 63, Subpart S, also referred to as Maximum
Achievable Control Technology (MAC[) I for the pulp and paper industry. This standard regulates

hazardous air pollutant (HAP) emissions from pulping and bleaching systems. The affected source

under this standard is the total of all HAP emission points in the pulping and bleaching systems.

The Mill does not produce bleached pulp and is therefore not subject to the requirements of
963.445.

The Nos. 1-3 Multi-effect Evaporator Sets with Concentrators and Turpentine Recovery System

were constructed prior to 1993 and are existing affected sources, while the existing condensate

3-3
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stripper was constructed after 1993, making it a new source under 40 CFR Part 63, Subpart S.

Compliance is currently demonstrated by collecting the gases in the existing LVHC closed-vent

system meeting the requirements of $63.450 and combustion of the SOG and LVHC system gases

in the Nos. 1 and 2 Combination Boilers per 563.4a3 (d)(4)(i) (introduce the HAP emission stream

with the primary fuel or into the flame zone). The Mill currently complies with the pulping

condensates collection requirements in 553.a46(cX3) [collect the pulping process condensates

from equipment systems listed in $63.4a6(b)(1) through (bxs) that in total contain a minimum

of 7.? lb HAP per ton oven dried ton of pu lp (lb HAP/ODTP)I and the treatment requirements in

563.a46(e)(a) ltreat a minimum of 6.6 lb HAP/ODTP]. The Mill has utilized concurrent use of the
existing steam stripper and Hardpipe for compliance with $63.446(e)(a).

Subpart S requires collection of LVHC gases from steam stripper systems, defined to include the
stripper column, associated feed tanks, condensers, and any methanol rectification process. The

new condensate stripper, stripper feed tank, methanol condenser, and methanol tank will be

subject to this rule upon startup.

Following the completion of the proposed Project, SOG from the existing condensate stripper

and vent gases from the existing Nos. 1-3 Multi-effect Evaporator Sets with Concentrators and

Turpentine system will continue to be collected in the existing LVHC closed-vent system meeting

the requirements of 563.450 and 563.453(kX1-6). The existing SOG will continue to be

com busted in the Nos. l a nd 2 Combination Boilers per 963.443 (d X4)(i), However, the vent gases

from the LVHC collection system will be combusted in the No. 3 Recovery Furnace or in the Nos.

I and 2 Combination Boilers (as backup) per $63.aa3(d }(a)(i). The Mill will update the leak

detection and repair (LDAR) site inspection plan as appropriate per $63.454(b).

The Mill plans to demonstrate compliance with the pulping condensates collection requirements

in $63.a46(c)(3) lcollect the pulping process condensates from equipment systems listed in

563.446(b)(1) through (b)(5) that in total contain 7.2 lb HAP/ODTPI and the treatment
requirements in $63.4a6(e)(a) [treat a minimum of 6.6 lb HAP/ODTP]. The Mill will utilize the
new condensate stripper for compliance with 963.446(e)(4) and will operate a continuous
monitoring system for the parameters in $63.453(S)(1-3). Vents from the new condensate

stripper (including the stripper feed tank, SRL condenser, and SRL tank) will be collected in the

existing LVHC closed-vent system meeting the requirements of $63.450 and combusted in the
No.3 Recovery Furnace or Nos. 1 and 2 Combination Boilers per 563.443(dX4Xi). The Mill will
update the LDAR site inspection plan as appropriate per 563.454(b) and will perform the required

inspection and monitoring requirements per $63.453(kX1-6). The new stripper will be included

in semi-annual excess emission reports under 563,455. Per $63.445(g), periods of excess
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emissions reported under 563.455 are not considered a violation of 563.a46(e)(a) provided that

the time of excess emissions divided by the total process operating time in a semi-annual

reporting period does not exceed 10 percent,

At the request of SCDHEC, the Mill is providing additional information regarding plans to

demonstrate continuous compliance with the pulping condensate collection and treatment in

the new steam stripper. These are as follows:

Pulping condensate collection emissions limit of 7.2 lb HAP/ODTP:

o HAP will be measured "as methanol" per 963.457(fX2);

o Daily sampling of foul condensates for methanol concentration representative of

the inlet to the new stripper;

o Continuous measurement of new steam stripper inlet foulcondensate feed flow
(epm);

o Daily measurement of pulp production (ODTP); and

o Daily calculation of a 15-day rolling average collection (lbs methanol/ODTP)

INote: The Mill may use historical and/or collect future foul condensate sampling

data to support a longer averaging periodl.

Pulping condensate treatment in the new steam stripper to remove 6.6 lb HAP/ODTP:

o HAP will be measured "as methanol" per 563.457(fX2); and

o Daily sampling of stripped condensates for methanol concentration

representative of the outlet of the new stripper.

o Continuous measurement of:
r New steam stripper inlet foul condensate feed flow (gpm);

. New steam stripper steam feed flow (lbs/hr);

. Foul condensate to new steam stripper feed temperature ('F); and

. New steam stripper stripped condensate flow (gpm).

o Daiiy measurement of pulp production (ODTP).

o Daily calculation ofthe percent methanol removed in the steam stripper.

o Daily calculation of the treatment in the new steam stripper [15-day (or other

averaging period, as justified) rolling average methanol collected

(lbs methanol/ODTP) multiplied by the calculated daily methanol percent removal

in the new stripperl.

Please note that the Mill may choose to establish a methanol concentration factor in lieu of daily

methanol sampling at the inlet to the new steam stripper once sufficient data has been collected

demonstrating consistency in the foul condensate methanol concentration. ln addition, the lvlill
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may choose to establish an effective steam to feed ratio (ESFR) curve for the new stripper system

to be used to establish the methanol removal efficiency across the stripper in lieu ofthe method

described above. The compliance approach will be delineated in the Notification of Compliance

Status (NOCS) that will be submitted with the results of the initial compliance demonstration to
be conducted within 180 days of startup of the new stripper system.

3.7.2.2 40 CFR Part 63, Subpart MM Notional Emission Standards lot Hozatdous Ait
Pollutonts (NESHAP) for Chemical Recovery Comhustion Sources ot Kraft, Soda,

Sulfite, ond Stand-Alone Semichemical Pulp Mills

New-lndy Catawba is subject to 40 CFR Part 63, Subpart MM, also referred to as MACT ll for the

pulp and paper industry. This standard regulates particulate matter (PM)emissions from existing

recovery boilers, smelt tanks, and lime kilns when processing black liquor or calcium oxide. The

Nos. 2 and 3 Recovery Furnaces are currently subject to the existing source requirements of this

regulation. The proposed Project will modify the LVHC collection system that delivers the LVHC

gases to the No. 3 Recovery Furnace for combustion, but no changes in black liquor firing are

expected for the recovery furnaces and PM emissions from black liquor combustion are not

expected to increase. The Mill will continue to meet the existing PM emission limits under

Subpa rt M M after completion of the Project.

3.7.2.3 40 CFR Port 63, Subpott EEEE - Notional Emission Stondards for Hazardous
Air Pollutonts: Organic Liquids Disttibution (non-Gosoline)

Subpart EEEE applies to organic liquids distribution (OLD) operations at major sources of HAP.

The Project includes installation of a new methanol tank and a new hot water tank. However,

these new tanks are not sub.iect to this rule because they are part ofthe Mill's pulping system as

defined under Subpart S. EPA confirmed that tanks in pulp and paper mills that are part of the
pulping or bleaching systems are not subject to Subpart EEEE in a December 2004 determination

(ADl Control Number M050008).

i.7.2.4 40 CFR Port 53, Subport DDDDD - National Emission Standards for
Hazardous Air Pollutdnts for Major Sources: lndust al, Commerciol, ond
lnstitutionol Boilers ond Process Heaters.

New-lndy Catawba is subject to 40 CFR Part 63, Subpart DDDDD, also referred to as Boiler MACT.

Boiler MACT sets forth emissions limits and work practice standards; testing and fuel analyses

requirements; and monitoring, recordkeeping, notification, and reporting requirements that

apply to boilers and process heaters located at major sources of HAP. The Nos. 1 and 2
Combination Boilers are subject to the requirements of 40 CFR Part 63, Subpart DDDDD. The
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Nos. 2 and 3 Recovery Furnaces are not subject to the rule per 563.7491(b). The Project will not

affect the regulatory applicability of 40 CFR Part 63, Subpart DDDDD, for either combination

boiler and will not affect compliance with the applicable emissions limits. The Mill will continue

to comply with the currently applicable provisions of 40 CFR Part 63, Subpart DDDDD, in the same

manner after completion ofthe Project.

3.1.3 New Source Review

The Mill is located in York County which is classified as in attainment of or unclassifiable for the

National Ambient Air Quality Standards (NAAaS) for regulated NSR pollutants. Therefore,

Nonattainment New Source Review (NNSR) regulations do not apply to this Project and the

Project is analyzed for applicability as it relates to the PSD requirements. lmplementation of the

PSD regulations (i.e., 40 CFR 551.166) has been delegated in full to the State of South Carolina.

Refer to Section 3.2.2.3 for a discussion of PSD applicability.

3.1.4 Compliance Assurance Monitoring

U.S. EPA developed the CAM rule at 40 CFR Part 64 as a means for providing reasonable assurance

that continuous compliance with applicable requirements is achieved for certain emissions units

located at major stationary sources subject to Title V permitting. CAM applies to pollutant-

specific emissions units (PSEUs) that (1) are subject to an emissions limit or standard (2) use a

control device to achieve compliance with that emissions limit or standard, and (3) have potential

pre-control device emissions in the amount required to classify the unit as a major source under

Part 70 of the Clean Air Act (CAA). Part 64 does not apply to emissions limitations or standards

proposed after November 15, 1990 pursuant to Section 111 or 112 of the Clean Air Act (e.g., post-

1990 NSPS or NESHAP). The proposed Pro.iect is not subject to CAM requirements because the

new steam stripper is subject to 40 CFR Part 60, Subpart BBa and 40 CFR Part 63, Subpart S, which

are standards proposed after November 15, 1990.

3.1.5 Requirements for Preparation, Adoption, and Submittal of lmplementation Plans

U.S. EPA requires air agencies to develop and submit air quality data characterizing maximum 1-

hour ambient concentrations of sulfur dioxide (5Oz) through ambient air quality monitoring or

air quality modeling analysis at the air agency's election. These requirements are promulgated

under 40 CFR Part 51.

3.7.5.7 40 CFR Port 57, Subport BB-Dato Requirements for Chorocterizing Air

a1
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Quolity fot the Primory SOz NAAQS (SOz Dotd Requirements Rule or SOz DRR)

The Millsubmitted facility-wide air dispersion modeling in November 201-6 to comply with 40 CFR

51.1203(d). The Mill updated the facility-wide air dispersion modeling in October 2021. The

actual SOz emissions following the Project are expected to remain below the SO2 emission rates

included in the modeling analysis submitted in 2016 and 2021. The Millwill continue to perform

an annual review of the actual SOz emission rates against the 2016 and 2021 model emission

rates to determine if an updated modeling demonstration is necessary.

3.1.6 Title V Operating Permits

New-lndy Catawba operates under TVOP TV-2440-0005 issued on May 7,2079, with an effective

date of July 1, 2019, and an expiration date of Decembet 31,,2023. New-lndy Catawba submitted

a Title V operating permit renewal application on December 1, 2023. SCDHEC determined the

Title V operating permit renewal application was complete on December 18, 2023. Through this

Application, New-lndy Catawba is requesting a construction permit to perform the Project.

Construction permit application forms required by SCDHEC are included in Appendix A. New-

lndy Catawba will request a modification to the TVOP within 15 days of startup of the Project,

which is required by the Consent Order to be no later than June 30, 2025.

3.2 SOUTH CAROLINA AIR QUA,LITY REGULATIONS

This section addresses the applicability of state air regulatory requirements to the Project.

3.2.1 Retulation 61-62.1: Section ll, Permit Requirements

This regulation specifies the construction and operating permit requirements for new or modified

sources. This permit application is intended to satisfy the construction permitting requirements

of Regulation 62.1 Section ll. Completed SCDHEC construction permit application forms are

included in Appendix A. The original application was submitted in March 2023, prior to
implementation of the current SCDHEC ePermitting system. This updated application has been

re-submitted in the original hardcopy form and is not in the ePermitting system.

3.2.2 Regulation 61-62.5: Air Pollution Control Standards

The list below identifies potentially applicable SC air pollution control regulations and standards

associated with the Project.

Standard No. 2 - Ambient Air Quality Standards

5-O
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. Standard No. 3 - Waste Combustion and Reduction

. Standard No. 4 - Emissions from Process lndustries

. Standard No. 7 - Prevention of Significant Deterioration

r Standard No. 8 -Toxic Air Pollutants

3.2.2.7 Standord No. 2 - Ambient Air Quolity Stondords

SCDHEC Standard No. 2 addresses the National Ambient Air Quality Standards (NAAQS). Except

for an ambient air quality standard for gaseous fluorides, the SCHDEC ambient air quality

standards are equivalent to the Federal NAAQS. New-lndy Catawba has previously submitted

facility-wide air dispersion modeling evaluations to demonstrate compliance with Standard No.

2.

The Project may slightly increase the actual emissions of SO2, nitrogen oxides (NOx), and carbon

monoxide (CO) from the No.3 Recovery Furnace when burning LVHC gases. However, the

maximum SOr and NOx emissions from the No.3 Recovery Furnace when burning LVHC gases will

be less than 10 percent of the emissions from burning the LVHC gases in the Nos. 1 and 2

Combination Boilers. The maximum SOz and NOx emissions from LVHC combustion in the

combination boilers are not expected to change as a result ofthe project. The CO emissions from

burning LVHC gases will be unchanged when combusted in the recovery furnace or the

combination boilers.

The emissions of SOz, NOx, CO, particulate matter (PM), PM less than 10 microns (PMro), and PM

less than 2.5 microns (PMz.s) from the LVHC System natural gas ignitor in the No.3 Recovery

Furnace are well below the 1.14 pounds per hour modeling exemption threshold in the South

Carolina Modeling Guidelines2, Section 2.2.3. Therefore, the very smallemissions increases from

the LVHC natural gas ignitor have not been modeled for this permit application.

The additional steam potentially required from the combination boilers to operate the new

condensate stripper will not exceed the current steaming capacity of each combination boiler, as

reflected in the SO:, NOx, CO, PM, PMro, PMz.s and CO emissions rates modeled previously.

2 South Carolina Modeling Guidelines for Air Quality Permits (Revised April 15, 2019).

3-9

412912424

N Ew J0
New-lndy Catawba LLC

Catawba, South Carolina

New Condensate Stripper Permit Application



NEWJD New-lndy Catawba LLC

Catawba, South Ca rolina
New Condensate Stripper Permit Application

Therefore, no updates to the modeled emissions rates from the combination boilers are required

for this permit application.

The SOz emissions from the Project will decrease by approximately 90 tons per year. The

reduction in SO2 emissions meets the single factor emissions netting option 2 in the South

Carolina Other lnformation Guidance3. The modeled SOz Emissions Rate from black liquor

combustion in the 2016 and 2021 SOz DRR modeling is 18.70 lb/hr from the No. 3 Recovery

Furnace. The maximum SO2 emissions rate from burning black liquor in the 2023 Title V renewal

application is 5.95 pounds per hour. The additional SOz emissions from LVHC gases and methanol

combustion is 7.4 pounds per hour, making the new total SO2 emissions 13.35 pounds per hour,

more than 5 pounds per hour lower than the modeled SOz emissions rate from black liquor

combustion. Therefore, no updates to the SO2 modeling submitted previously in 2016 and 2021

have been prepared for this permit application.

The NOx emissions will increase from the Project approximately 24 tpy, wh ich is slightly over one-

half the Prevention of Significant Deterioration (PSD) significance threshold, due primarily to
increased steam usage by the new condensate stripper. The NOx emissions due to the Project

meet weight of evidence approach 1 in the South Carolina Other lnformation. The modeled NOx

Emissions Rate for Ambient Air Standards in the current Title V permit is 146.03 lb/hr from the

No.3 Recovery Furnace. The maximum NOx emissions rate from burning black liquor in the 2023

Title V renewal application is 122.4 pounds per hour. The additional NOx emissions from LVHC

gases and methanol combustion is 4,3 pounds per hour, making the new total NOx emissions

126.7 pounds per hour, more than 19 pounds per hour lower than the modeled NOx emissions

rate . Therefore, no updates to the NOx modeling submitted previously have been prepared for
th is permit application.

The CO emissions will increase from the Pro.ject less than one-half the Prevention of Significant

Deterioration (PSD) significance threshold, due primarily to increased steam usage by the new

condensate stripper. The CO emissions due to the Project meet weight of evidence approach 1
in the South Carolina Other lnformation. The CO emissions from burning LVHC gases will be

unchanged when combusted in the recovery furnace or the combination boilers. The modeled

CO Emissions Rate for Ambient Air Standards in the current Title V permit is 330.96 lb/hr from

I Guidance Concerning Other lnformation Used for Permitting Requirements in Demonstrating Emissions Do Not
lnterfere With Attainment or IVlaintenance of any State of Federal Standard (Updated December 12, 2018).
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the No.3 Recovery Furnace. The maximum CO emissions rate from burning black liquor in the

2023 Title V renewal application is 102.9 pounds per hour. The additional CO emissions from

LVHC gases and methanol combustion is 8.3 pounds per hour, making the new total CO emissions

111.1 pounds per hour, more than 200 pounds per hour lower than the modeled CO emissions

rate. Therefore, no updates to the CO modeling submitted previously have been prepared for

th is permit application.

Therefore, no updates to the previous Standard No. 2 modeling demonstration are required.

3.2.2.7 Stondad No. 3 - Woste Combustion ond Reduction

Sta nda rd No. 3 a pplies to a ny sou rce that bu rns a ny waste other tha n virgin fuels for a ny pu rpose.

The standard contains various exemptions for the pulp and paper source cateSory. Section 1.J.1

specifies that recovery furnaces burning black liquor and TRS compounds are not subject to the

standard. Section 1.J.1 also specifies that gaseous process streams containing TRS compounds

that are regulated in accordance with Section Xl of Regulation 6L-62.5, Standard No.4, or NSPS

are not subject to Standard No. 3. Because the SOG and LVHC collection system gases containlng

TRS that are regulated in accordance with Standard No. 4 or NSPS Subpart BB/BBa, combustion

of those gases in combination boilers or recovery furnaces is not subject to Standard No. 3.

Standard No. 3 specifically states that any "facility with an emission unit and/or control device

that complies with all the requirements of an applicable Maximum Achievable Control

Technology (MACT) Standard under 40 CFR 63, including the testing and reporting requirements,

may request an exemption from this standard." (61-62.5, Section 1.J.3.)

During development of the Pulp and Paper MACT regulations at 40 CFR 63, Subpart S, U.S. EPA

reviewed the practice of combusting methanol condensed from stripper-off-gases. The U.S. EPA

determined that the methanol condensate "does not appear to contain metal or chlorinated

organic HAP's ..." (61 Fed. Reg. 9397) (emphasis added). The U.S, EPA also found that burning

methanol condensate "will not increase the potential environmenta I risk over the bu rning of the

steam stripper vent gases prior to condensation." U.5. EPA reaffirmed this conclusion in 201.1

during its Residual Risk and Technology Review (RTR) ofthe Pulp and Paper (Subpart S) MACI. ln

the final RTR rule, U.S. EPA stated: "We conclude based on the Residual Risk Assessment cited

here that the risks from the subpart S pulp and papermaking source category are acceptable and

that the current standard protects the public health with an ample margin of safety.

Consequently, we are re-adopting the MACT standards for subpart S pursuant to our 112(f)(2)

review." (77 Fed. Reg. 55705)
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Therefore, the combustion of black liquor and condensed methanol from stripper-off-gases in

the recovery furnaces mill qualifies for the exemption from Standard No. 3 provided in Section

1.J.3.

j,2,2,2 Standord No. 4 - Emissions lrom Process lndustries

SCDHEC Regulation 61-62.5, Standard No. 4 establishes standards for opacity and certain other
pollutants for specific sources in specific industries and establishes PM and opacity standards for

industrial processes not otherwise regulated. The new steam stripper and the new tanks do not

cause visible emissions into the atmosphere; therefore, this standard does not apply.

Section Xl regulates emissions of TRS from Kraft Pulp Mills where construction or modification

commenced prior to September 24, !976 from recovery furnaces, digester systems, multiple-

effect evaporator systems, lime kilns, and condensate stripper systems. The No. 2 Recovery

Furnace is currently subject to Standard 4 and will continue to comply with the TRS limits after

completion of the Project. The TRS emissions from the No. 3 Recovery Furnace and No. 3
Evaporator Set with Concentrator are subject to 40 CFR Part 60, Subpart BB. The TRS emissions

from the No. 1 Evaporator Set with Concentrator, the existing steam stripper, and the new

condensate steam stripper are/will be subject to 40 CFR Part 60, Subpart BBa.

3.2.2.i Standard No. 7
Requirements

Prevention of Significant Deteriorotion - Permit

PSD requirements apply to major stationary sources of regulated NSR pollutants that are located

in areas that are in attainment with the NAAQS or unclassifiable. lmplementation of the PSD

regu lations has been delegated in fu ll to the State of South Carolina. These air quality regulations

are contained in SCDHEC Regulation 67-62.5, Standard No. 7. The PSD regulations applyto major

modifications at major stationary sources, which are considered those sources belonging to any

one ofthe 28 source categories listed in the regulations that have the potential to emit (PTE) 100

tons per year (tpy) or more of an NSR-regulated pollutant, or any other source that has the PTE

250 tpy or more of an NSR-regulated pollutant. The Mill is considered a major stationary source

because it emits or has the PTE 100 tpy or more of a regulated NSR pollutant. Because it includes

physical changes to the Mill, the installation of the new steam stripper is a "pro.1ect" as defined

in Sta nda rd No. 7(b)(a0).

New-lndy Catawba has assessed the applicability of PSD to this Project by performing the hybrid

test as prescribed under U.S. EPA's PSD rules (as adopted by South Carolina) at 40 CFR

52.21(a)(2Xiv)(f), described as the hybrid test for projects that involve multiple types of emissions
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units. The future emissions from the backup steam stripper system, existing foul condensate

Hardpipe, existing ASB, existing evaporator and turpentine recovery system LVHC gases, and

steam required for the existing steam stripper system are calculated as PAE per SCDHEC

Regulation 67-62.5, Standard No.7, paragraph (B)(41). The futu re emissions from the new steam

stripper and the generation of steam to operate the new steam stripper are PTE per SCDHEC

Regulation 6L-62.5, Standard No.7, paragraph (B)(37).

The PSD applicability analysis has been completed for the applicable NSR regulated air pollutants,

including SOz, NO*, CO, volatile organic compounds (VOC), TRS, HzS, PM, PMro, PMz.s, lead (Pb),

sulfuric acid mist, and carbon dioxide (COz). There a re no increases in em issions of fluorides from

the Project. Emissions calculations used for determining PSD applicability are included in

Append ix B.

At this time, New-lndy Catawba has not excluded emissions the mill was capable of
accommodating during the baseline period or excluded demand growth from the projected

actual emissions as allowed under SCDHEC Regulation 61-62.5, Standard No. 7, paragraph

(BX41Xb)(iii). New-lndy Catawba may decide to utilize these two exclusions from PAE during this

or future permitting if desirable.

3.2.2.i.1 BoselineActuolEmissions

Baseline actual emissions (BAE) from an existing source are defined by Standard No. 7, paragraph

(BXa)(b) as:

"the overage rote, in tpy, at which the emissions unit actuolly emitted the pollutont
during any consecutive 24-month period selected by the owner or operotor within
the l"1-yeor period immediotely preceding either the date the owner or operator
begins octuol construction of the project, or the date o complete permit opplicotion
is received by the Deportment for a permit required under this section or under o
plan opproved by the Administrotor, whichever is earlier, except that the 11-year
period sholl not include ony period earlier than November 15, 1990."

BAE for a ll existing sou rces a nd polluta nts a re based on the 24-month period following conversion

of the mill to manufacturing unbleached paper grades starting in March 2021 and extending

through February 2023. For simplicity, baseline annual production rates are assumed to occur

over 8,760 operating hours. The BAE for the existing steam stripper (aka future backup stripper)

off gases (and the required steam) are adjusted using the actual operatinB days to reflect that
the stripper did not return to service until May 3, 2021.
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The baseline actual SOz emissions from burning the SOG from the existing steam stripper and

LVHC collection system gases are based on the average emissions factors developed from the

most recent (October 2021) source testing for SOz. The emissions are further sub-divided

between LVHC and HVLC strea ms using the post-Project Colu mbia SO2 emissions factors

presented in Appendix C - Tab A of the July 2019 and April 2020 permit applications approved by

SCDHEC in Construction Permit DF.

The baseline actual NOx and CO emissions from burning the SOG from the existing steam stripper

are based on the post-Project Columbia NOx emissions factors presented in Appendix C - Tab A

of the July 2019 and April 2020 permit applications approved by SCDHEC in Construction Permit

DF.

Volatile Orga n ic Compounds

The baseline actual VOC emissions from the existing condensate stripper system are based on

the actual amount of methanol stripped from the foul condensate during the baseline period for
which records are available. The non-methanol VOC emissions (including the TRS compounds

that are also VOC as further described in the next section) from the ASB from treatment of Mill
process wastewater and the foul condensate not treated in the existing steam stripper are

calculated using the U.S. EPA WATER9 Model. To calculate methanol emissions from the ASB,

New-lndy Catawba used a spreadsheet version of the WATER9 calculations from the National

Council for Air and Stream lmprovement (NCASI) to calculate the fractions biodegraded and

emitted developed from Procedure 5 (Multiple Zone Concentration Measurements) in 40 CFR

Part 63, Appendix C, Form Xlll ("NCASI Form Xlll calculation spreadsheet"). The WATER9 Model

and Form Xlll calculation utilize site-specific liquid concentration data, the site-specific

configuration of the treatment unit Iincluding the area or length of unit, liquid depth, wind speed,

aeration type (i.e., mechanical aeration)1, and the total amount of aeration to calculate the
emissions rate in grams per second (g/s).

Baseline actual methanol emissions from the ASB are based on the NCASI Form Xlll calculations

for NESHAP Subpart S performance testing conducted during the baseline period. The baseline

actual VOC emissions from the LVHC collection system are based on the post-Project Columbia

VOC emissions factors presented in Appendix C - Tab A of the july 2019 and April 2020 permit

applications approved by SCDHEC in Construction Permit DF.
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The baseline hydrogen sulfide (HzS) and total reduced sulfur (TRS) emissions from burning the

SOG from the existing steam stripper and the LVHC collection system gases are based on the

average emissions factors developed from the June 2021 source testing for HzS and TRS. The

emissions are further sub-divided between LVHC and HVLC streams using the post-Project

Columbia HzS and TRS emissions factors presented in Appendix C - Tab A of the luly 2019 and

April 2020 permit applications approved by SCDHEC in Construction Permit DF.

The baseline actual HzS emissions from the ASB from treatment of Mill process wastewater and

the foul condensate not treated in the existing steam stripper are calculated using the NCASI

Hydrogen Sulfide Emissions Simulator, or "H2SSlM" Model, which utilizes site-specific

wastewater configuration, site-specific liquid test results for HzS, and site-specific data inputs

[e.9., temperature, dissolved oxygen (DO), pH]. H2SSIM inputs are based on May and luly 2022

sampling data for HzS in the foul condensate, as well as dissolved oxygen (DO) data for the ASB

taken during NESHAP Subpart S performance testing during the baseline period. The baseline

emissions for methyl mercaptan (MMC), dimethyl disulfide (DMDS), and dimethyl sulfide (DMS)

are calculated using WATER9 based on May and luly 2O22 sampling of the foul condensate.

During the May and July 2022 testing, foul condensate sample results were representative of the

concentrations before chemical oxidant was added. The Mill has been chemically oxidizing the

contents of the Hardpipe prior to entry into the ASB since June 2OZI. For calculating BAE of HzS

and TRS emissions from the ASB, the May and July 2022 foul condensate samples were adjusted

as follows to account for the effects of the chemical oxidant:

. H2S concentrations in the Hardpipe effluent were reduced by 99%.

o DMS concentrations in the Hardpipe effluent were reduced by 90%.

r MMC concentrations in the Hardpipe effluent were reduced by 99% and assumed to
be converted to DM DS.

o DMDS concentrations are assumed to not be reduced by chemical oxidant. DMDS

concentrations in the Hardpipe effluent were increased to account for the oxidation
of MMC to DMDS.

These adjustments are based on NCASI Technical Bulletin No.949, Section 5.3.1for Hydrogen

Peroxide and additional bench scale study results and curves provided by NCASI. Pertinent pages

from NCASI Technical Bulletin No. 949 and the bench scale study are attached as supporting

information in Appendix B.
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Steam Baseline

The BAE of products of combustion (NOx, CO, VOC, PM, PMro, PMz.s, Lead, and CO2e) for the

stea m requ ired by the existing stea m stripper a re based on the actua I heat in put from fossil fuels

to both combination boilers during the baseline period. New-lndy Catawba operates the two

recovery furnaces as base-loaded steam generators with the combination boilers handling most

swings in steam load. New-lndy Catawba burns all the biomass available in the combination

boilers because biomass is the most cost-effective fuel on an MMBtu basis. Additional steam is

generated from burning natural gas and No. 6 fuel oil as needed. During the baseline period,

natural gas accounted for 97.9% of the fossil fuel heat input to both combination boilers, with

No. 6 fuel oil constituting the remaining 2.1% ofthe fossil fuel heat input.

3.2.2.3.2 Projected Actuol Emissions ond Potentiol to Emit

PAE is defined by the SCDHEC Regulation 67-62.5, Standard No. 7, paragraph (B)(41) as:

"the moximum onnuol rote, in tpy, at which on existing emissions unit is projected
to emit o regulated NSR pollutont in ony one of the five (5) yeors (12-month period)

following the date the unit resumes regular operotion after the project, or in any

one of the ten (70) years t'ollowing thot dote, iJ the project involves increosing the
emissions unit's design copocity or its potentiol to emit that reguloted NSR

pollutont and Jull utilizotion of the unit would result in a significont emissions

increose or a signit'icont net emissions increase ot the mojor stdtionory source."

As described previously, PAE are calculated from the existinB steam stripper, existing foul

condensate Hardpipe, existing ASB, existing LVHC collection system gases, and steam required

for the existing steam stripper.

PTE is defined by the SCDHEC Regulation 6t-G2.5, Standard No Standard No. 7, paragraph (B)(37)

as:

"the maximum copocity of d stotionory source to emit a pollutont under its physicol

ond operotionol design. Any physicol or operationol limitotion on the copacity of
the source to emit o pollutont, including oir pollution control equipment ond
restrictions on hours of operotion or on the type or omount of moteriol combusted,

stored, or processed, sholl be treoted os port of its design if the limitotion or the
effect it would have on emissions is Jederolly enJorceoble."

The futu re emissions from the new stea m stripper system a nd the generation of stea m to operate

the new steam stripper system are PTE.
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PAE and PTE were calculated for three different stripper operating scenarios as shown below in

Table 3-1. The new stripper is expected to be online at least 90% of the annual operating time.

The backup steam stripper is expected to be online 4.75% of the annual operating time. There

will also be periods when the new stripper may need to go offline and the backup stripper

brought into service. During these transition periods until a stripper is returned to service,

untreated foul condensate will be discharged through the Hardpipe to the ASB. While in the

Hardpipe prior to entering the ASB, the TRS compounds in the condensates will be chemically

oxidized to reduce the potential for odors from the ASB when operating during these brief

transition periods, which are required by Part I of Appendix A of the November 16,2022 EPA

Consent Decree to be equal to or less than 460 hours (5.25%) of annual operating time.

The PAE and PTE for all scenarios are based on the design foul condensate sulfur loading

[168 parts per million by weight (ppmw)] and maximum design foul condensate flow [850 gallons

per minute (gpm)1. Emissions factors [on a pound per air-dried ton of pulp (lb/ADTP) basis] are

calculated based on 2,44a ADTP/daV, which is at the lower range of production for which the

maximum design foul condensate flow is expected. The design foul condensate sulfur loading is

based on liq u id sa mples taken d u ring the J u ne 2021 site-specific testing. The su lfu r concentration

of 168 ppmw at the design foul condensate flow is equivalent to 0.70 pound ofTRS as sulfur per

ADTP. PAE a re ca lcu lated for each of the th ree stripper operating scena rios based on 8,760 hou rs

per year and a maximum pulp production of 2,700 ADTP/day.

The following sections provide further detail and different operating configurations within

pa rticu la r scena rios.

New Steam Stripper Online Scenario

While the new steam stripper is operating, the stripped condensate from the new steam stripper

will be recycled to the brownstock washers, as needed.

The new stripper has two operating configurations, with and without the rectified methanol

system operating. The rectified methanol system will separate methanol from the new stripper's

offgases. The rectified methanol is referred to as SRL. As stated previously, the new steam

stripper is expected to be online at least 90% ofthe annual operating time. The rectified methanol

system is expected to be online 95% of the time that the new stripper is operating. A summary

of the different operating control configurations for when the new stripper is operating is

summarized in Table 3-2 below.
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stripper OperatinB Scenario

Ope rating Time

% hrs

New Stripper Online 90% 7,8U.0
Backup Stripper Online 4.75% 416.O

No Strippe r Online 5.25% 460,0

Table 3-1 Stripper Operating Scenarios

Table 3-2 New Stripper System Operating Scenarios
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The SRL is expected to contain approximately 40% ofthe TRS, with the remaining 60% in the LVHC

off-gases from the rectified methanol system. The SRL will be blended with black liquor and

burned in both recovery furnaces at a maximum concentration of 2%.fhe sodium fume inside

the recovery furnace absorbs the sulfur from combustion of the black liquor and will also absorb

the sulfur from combustion of the SRL. We conservatively assumed 99% absorption within the

salt fume based on information provided in NCASI Technical Bulletin No. 604. This is expected to

occur 100% ofthe time the rectified methanol system is operating (SRL mode).

When operating in SRL mode, the LVHC off-gases from the rectified methanol system will be

vented into the LVHC System. ln addition, the LVHC gases from the evaporators and turpentine

recovery system will be vented to the No. 3 Recovery Furnace as part of this project. The No. 3

Recovery Furnace is expected to be available for LVHC combustion at least 75% of the operating

time. When the No. 3 Recovery Furnace cannot receive these gases, the LVHC will be combusted

in the combination boilers the remaining 25% of the time. The LVHC gases will pass through the

LVHC caustic scrubber prior to being combusted in the combination boilers. The LVHC scrubber

removes approximately 50% of the sulfur from the gas stream. The LVHC gas scrubber is not

necessary and will not be used when the LVHC gases are being combusted in the No. 3 Recovery

Furnace because the salt fume in the recovery furnace provides the expected sulfur control.

As previously stated, the SRL is expected to contain approximately 40% ofthe TRS as sulfur foul

condensate loading of 0.70 lb S/ADTP. The sodium fume inside the recovery furnace absorbs the

sulfur produced from combusting black liquor and will also absorb the sulfur produced by

combusting the foulcondensate present in the methanol. lt is conservatively assumed that 99%

of the sulfur from combusting the SRL is absorbed by the sodium fume (NCASI Technical Bulletin

604), and the remaining 1% is oxidized to SO2. This is expected to occur 100% of the time in SRL

mode.

To calculate TRS and HzS emissions from burning the SRL in the recovery furnaces, a sulfur

capture of 99% is applied with a 99% conversion factor to SO:, for a combined capture and

conversion factor of 99.9%.

Similarly, the LVHC gases from the rectified methanol system are expected to contain

approximately 60% of the TRS as sulfur foul condensate loading of 0.70 lb S/ADTP and will be

vented into the LVHC System. When the LVHC is combusted in the No. 3 Recovery Furnace, the

sodium fume inside the recovery furnace is also expected to absorb 99% of the sulfur from the
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LVHC gases before it can be converted to SOz. When the LVHC is combusted in the combination

boilers, the LVHC scrubber will capture 50% ofthe sulfur before conversion to SOz. HzS and TRS

emissions from the rectified methanol system LVHC are calculated based on conservatively

assuming 99.9% capture or conversion to SO2 in the recovery furnace and 99% conversion to SO2

in the combination boilers.

When the rectified methanol system is not operating, SOG from the new stripper will be vented

to the combination boilers, and the TRS as sulfur foul condensate loading of 0.70 lb S/ADTP is

assumed to be 100% converted to SOz to calculate SO2 emissions. HzS and TRS emissions from

combusting SOGs in the combination boilers are based on conservatively assuming a 99%

conversion to SOz.

When the new stripper is operating, regardless of SRL status, there will be no foul or stripped

condensate flow to the Hardpipe. Projected emissions of TRS compounds (excluding H2S) from

the ASB are calculated based on the WATER9 Model. Projected emissions of HzS from the ASB

are calculated based on the H2SSIM Model. Both WATER9 and H2SSIM emissions calculations are

based on the average ASB influent concentrations from data collected during the 7OZ1 and 2022

TRS testing efforts,

Nitroeen Oxides

When the rectified methanol system is operating, the methanol condenser is expected to
condense more than 90% of the methanol in the SOG. The SOG also contains ammonia, which is

also expected to be condensed with the methanol. The remaining ammonia will be vented with

the SRL off-gases into the LVHC system. As a result, there will be an increase in ammonia when

(1) SRL is mixed with liquor and burned in the recovery furnaces and (2) the SRL LVHC off-gases

are combusted in the No. 3 Recovery Furnace.

The ammonia in the methanol is expected to contribute less than 2% ofthe total nitrogen in the

black liquor. The NOx emissions from the recovery furnaces have been conservatively assumed

to increase 2% when burning SRL and the SRL LVHC.

The NOx emissions from combustion of the SRL LVHC and SOG in the combination boilers are

based on the post-Project Columbia NOx emissions factors presented in Appendix C - Tab A of
the July 2019 and April 2020 permit applications approved by SCDHEC in Construction Permit DF.

3-19

4t2912424



r{ Ew JD
New-lndy Catawba LLC

Catawba, South Ca rolina
New Condensate Stripper Permit Application

Ca rbon Monoxide

ln SRL mode, the SRL will be blended with the black liquor and burned in both recovery furnaces

at a maximum concentration of 2%. There is no information to suggest the CO emissions will

change when the SRL is burned in the recovery furnaces.

The CO emissions from combustion of the SRL LVHC and SOG are based on the post-Project

Columbia CO emissions factors presented in Appendix C - Tab A of the Ju ly 2019 and April 2020

permit applications approved by SCDHEC in Construction Permit DF.

Volatile OrEanic Compounds

The projected actual VOC emissions for the new steam stripper system are based on the

theoretical maximum methanol collection (16 lb/ODTP) at the maximum pulp production (2,700

ADrP/day).

ln SRL mode, the SRL will be blended with the black liquor and burned in both recovery furnaces

at a maximum concentration ol 2o/o. The SRL will be combusted in the recovery furnace to an

expected 99.9%vOC destruction in the liquid phase.

When the new stripper is operating, there will be no foul or stripped condensate flow to the

Hardpipe. Non-methanol VOC emissions (acetaldehyde, methyl ethyl ketone, propiona ldehyde,

and TRS VOCs) from the ASB are calculated based on WATERg, using the average ASB influent

concentrations from data collected during 202L and 2O2Z TRS and NESHAP Subpart S testing

efforts. Methanol emissions from the ASB are based on the NCASI Form Xlll calculation

spreadsheet using the average ASB influent and effluent methanol concentrations from all data

collected during 2021 and 2O22 and the average zone treatment profiles from 2027 and 2072

NESHAP Subpart S performance tests.

Backup Stripper Online Scenario

As stated previously, once the new stripper is installed, the existing stripper will be demoted to
the backup steam stripper role. Forthe purposes of calculating projected actual emissions (PAE),

the backup steam stripper is projected to be online a minimum of 4.75o/o of the annual operating

time. The backup steam stripper will be operated in "TRS mode" to remove TRS from the foul

condensate. ln TRS mode, the backup stripper will also remove approximately 45% of the

methanol from the foul condensate. The SOG from the backup steam stripper will be vented to
the combination boilers. The stripped condensate from the backup steam stripper will be
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discharged to the Hardpipe where the remaining unstripped methanol will be biologically treated

in the ASB.

After the originalsubmittal of this application and further discussions with SCDHEC, an alternate

operating scenario for the backup stripper operating in "methanol mode" was established in

addition to the "TRS mode" operation described above. Upon completion of the Project, the Mill

can operate the existing stripper in either'TRS mode" or "methanol mode" during the periods

the backup stripper is projected to operate. The calculations provided in Appendix B of this

application include the emissions rates of each pollutant for both the TRS mode and methanol

mode backup stripper operating scenarios. For each pollutant, the worst-case backup stripper

operating mode was used to determine PSD applicability. For simplicity, this section will only

discuss the TRS mode emissions calculations, consistent with the original submittal. Appendix D

to this application provides a detailed description of the backup stripper operating in "methanol

mode" as well as the supporting calculation documentation provided to SCDHEC after submittal

of the original a pplication.

The backup steam stripper will be operated in '"TRS mode" to remove TRS from the foul

condensate. SOz emissions from combustion of the backup stripper SOG in the combination

boilers are conservatively calculated assuming all of the 0.70 lb S/ADTP of sulfur present in the

foul condensate will be captured in the SOG and converted to SOz during combustion.

Nitrosen Oxides and Carbon Monoxide

The NOx and CO emissions from combustion of SOG are based on the post-Project Columbia NOx

emissions factors presented in Appendix C - Tab A of the July 2019 and April 2020 permit

applications approved by SCDHEC in Construction Permit DF.

The projected actual VOC emissions for the backup stripper are based on the maximum expected

methanol collection (16 lb/ODTP) at the maximum pulp production (2,700 ADTP/day). To

calculate VOC emissions from backup stripper SOG combustion, it is conservatively assumed that

the methanol present in the foul condensate will be captured with the SOG and combusted with

98% control at the combination boilers.
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Methanol emissions from the ASB are based on the NCASI Form Xlll calculation spreadsheet using

the average ASB influent and effluent methanol concentrations from all data collected during

2O2L and 2027 and the average zone treatment profiles from 2021 and 2022 NESHAP Subpart S

performance tests. The methanol concentration in the stripped condensate from the backup

stripper is based on the theoretical maximum methanol collection (16 lb/ODTP) in the foul

condensate and an expected 45% removal efficiency from the backup stripper operating in 'TRS

mode."

Acetaldehyde, methyl ethyl ketone, and propionaldehyde are assumed to be emitted at the same

ratio to methanol as compared to the baseline. Emissions of TRS compounds that are also VOC

are calculated using WATER9 with the design foul condensate loadings ofTRS compounds being

reduced by 98% in the backup stripper operating in "TRS mode" before entering the ASB.

To calculate TRS and HzS emissions from backup stripper SOG combustion, it is conservatively

assumed that the design foul condensate sulfur loading will be captured with the SOG and only

99% will be converted to SO2 at the combination boilers.

Projected emissions of TRS compounds (excluding HzS) from the ASB are based on WATER9,

Projected emissions of HzS from the ASB are calculated based on H2SS|M. Both WATER9 and

H2SSIM emissions are based on the average ASB influent concentrations from data collected

during 2021 and 2O22 TRS testing and the design foul condensate sulfur loadings of TRS

compounds being reduced by 98% in the backup stripper operating in "TRS mode."

The post-Project emissions also account for brief periods when the new stripper may need to go

offline and the backup stripper brought into service. During these transition periods, untreated

foulcondensate will be discharged through the Hardpipe to the ASB. While in the Hardpipe prior

to entering the ASB, the TRS compounds will be chemically oxidized to reduce the potential for
odors from the ASB when operating during these transition periods, which are required by ltem

l.a of Appendix A of the November 16,2022 EPA Consent Decree to be less than 460 hours

(5.25%) of annual operating time.

When there is no SOG being created by either stripper, there are no emissions of SOz, NOx, or

CO corresponding to the periods when all foul condensate is treated in the ASB.
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Volatile Orsanic Com ounds H vdrosen Sulfide. and Total Reduced Sulfur Com oou nds

Methanol emissions from the ASB are based on NCASI Form Xlll calculation spreadsheet using

the average ASB influent and effluent methanol concentrations from all data collected during

2021 and 2022 and the average zone treatment profiles from 2021 and 2022 NESHAP Subpart S

performance tests. The methanol concentration in the foulcondensate is based on the maximum

methanol collection (16 lb/ODTP).

Acetaldehyde, methyl ethyl ketone, and propionaldehyde are assumed to be emitted at the same

ratio to methanol as compared to the baseline.

Emissions of TRS compounds are calculated using WATER9 and H2SSIM (HzS) with the design foul

condensate sulfur loadings ofTRS compounds being adjusted based on NCASI Technical Bulletin

No. 949 to account for the effects of the chemical oxidant, consistent with how baseline actual

emissions are ca lcu lated,

r HzS concentrations in the Hardpipe were reduced by 99%.

r DMS concentrations in the Hardpipe were reduced by 90%.

r MMC concentrations in the Hardpipe were reduced by 99% and assumed to be

converted to DM DS.

r DMDS concentrations are assumed not reduced by chemical oxidant. DMDS

concentrations of the Ha rdpipe were increased to accou nt for the M MC oxid ized into

DMDS.

PAE and PTE lndependent from Stripper Operating Scenario

As stated previously, the No. 3 Recovery Fu rnace is expected to provide LVHC combustion at least

75% of the operating time. When the No. 3 Recovery Furnace cannot receive the LVHC gases, the

LVHC gases will then be combusted in the combination boilers the remaining 25% of the time.

The emissions from combusting LVHC gases are unaffected by the stripper operating scenario.

PAE of SOz, HzS, and TRS are based on 2021 stack testing and SCDHEC approved emissions factors

from Construction Permit DF. The VOC PAE from the LVHC collection system are based on the

post-project Columbia VOC emissions factors presented Appendix C - Tab A of the July 2019 and

April 2020 permit applications approved by SCDHEC in Construction Permit DF. The New Stripper

Project does not impact the generation of HVLC gases and associated emissions (i.e., HVLC

sources are not affected or modified as a result of the project); therefore, emissions associated

with the combustion of HVLC gases are not included in the PAE (or BAE) emissions.
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No. 3 Recoverv Furnace LVHC lgnitor

The No. 3 Recovery Furnace will also have a 1 MMBtu/hr natu ral gas-fired LVHC ignitor to be used

when the black liquor load is less than 50%. The natural gas ignitor is expected to be required no

more than 15% of the time the No. 3 Recovery Furnace is in operation. PAE of products of

combustion from the ignitor are based on AP-42 emissions factors,

Steam for New Striooer and Backuo Striooer

The steam requirements for the new stripper and the backup stripper were provided by the

vendor and adjusted for the thermal efficiency ofthe combination boilers firing natural gas and

No. 6 fuel oil. The projected fossil fuel usage reflects the highest No. 6 fuel oil usage occurring

during the previous 10 years. The highest fuel oil usage was during calendar year 2014 and

accounted tor 18.4% of the fossil fuel heat input. The PAE and PTE of products of combustion

are based on AP-42 emissions factors.

3.2.2.3.i PSD Non-Applicability

The changes in emissions from the Mill as a result of the Project were compared to the significant

emission rates in Standard No. 7, paragraph (B)(49). Based on the emissions calculations

described above, presented in Appendix B, and summarized in Table 3-3, the Project is not

subject to the PSD permitting requirements in paragraphs (J)through (R) of Standard No. 7.
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Table 3-3 Summary of PsD Applicability for the Project (tpy)

PM FM..

,.,.i r r:,.

i,l..lU:' ptilr. fa(\ (or co 025114 tis Ph xrs (or

,tt.lu

H{,

.l:

-*!G

1t,

i.

3-24

4t2912024



NEWJD New-lndy Catawba LLC

Catawba, South Carolina
New Condensate Stripper Permit Application

3.2.2.4 Stondard No. 7 - Prevention of Significant Deteriorotion - Air Dispersion
Modeling Requirements

i.2.2.5 Standard No. 8 - Toxic Air Pollutdnts

SCDHEC Standard No. 8 regulates emissions of air toxics from new and existing sources. The

Standard does not apply to fuel burning sources that burn only virgin fuel or specification used

oil. Section l.D(1) of Standard No. 8 exempts sources subject to a Federal NESHAP. The Mill is

subject to the Federal NESHAP for the pulp and paper source category (Subparts S and MM),

industrial boilers (Subpart DDDDD), and reciprocating internal combustion engines

(Subpart ZZZZI. Section LD(2) of Standard No. 8 exempts non-NESHAP sources after a facility-

wide residual risk analysis is completed. U.S. EPA published the results of facility-wide residual

risk analyses for Subpart S sources on December 21,20LL, and for Subpart MM sources on

December 30,2077 . The residual risk analyses completed by U.S. EPA concluded that there was

no unacceptable risk from pulp and paper mills. Therefore, all emissions sources of HAP at New-

lndy Catawba are exempt from Standard No. I under sections l.D(1) and/or l.D(2).

New-lndy Catawba emits two South Carolina toxic air pollutants (TAP) that are not listed HAP,

H:Sandmethyl mercaptan. Both compou nds a re generated by the Kraft pu lping process a nd a re

components ofTRS gases that are contained in LVHC and HVLC gases and in the pulping process

condensates. Section LD(3) allows sources to request an exemption for non-HAPs controlled by

MACT controls to reduce HAP. This Project will improve emissions of HzS and MMC from the Mill.

However, because SCDHEC recently modeled emissions of H:S and MMC and to demonstrate

that emissions from these two TAPs following the Project remain below the maximum allowable

ambient concentrations (MAAC) in Standard No.8, the Mill has included an updated modeling

demonstration in Appendix C.

The updated modeling analysis for TRS (as HzS), HzS and MMC in Appendix C focused on the

changes to the emissions from the aerated stabilization basin. The TRS, HzS and MMC emissions

from the No. 3 Recovery furnace were not updated due to the insignificant maximum modeled

concentrations from the No. 3 Recovery Furnace when compared to the overall maximum

modeled concentrations for the Mill. The TRS (as H25) maximum modeled concentrations from
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in PSD pollutant emissions following the PSD minor source baseline date. In York County the
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Application does not trigger PSD review as discussed above; therefore, the project is unlikely to
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the No. 3 Recovery Furnace were approximately 0.12% ofthe maximum modeled concentrations

from the Mill. Similarly, the MMC concentrations were approximately 0.08% of the maximum

concentrations from the Mill, and the TRS (as HzS) maximum concentrations from the No. 3

Recovery Furnace were approximately 0.04% of the maximum mill concentrations.

3.2.3 Regulation 61-52.60: South Carolina Designated Facility Plan and New Source
Performance Standard

Regulation 61-62.60 incorporates the 40 CFR Part 60 Subparts by reference. Refer to Section

3.1.1for a discussion of40 CFR Part 60.

3.2.4 Regulation 51-62.61 and 61-62.62: National Emission Standards for Hazardous Air
Pollutants

Regulation 6L-62.6L incorporates the 40 CFR Part 61 Subparts by reference. Refer to
Section 3.1.2 for a discussion of the non-a pplica bility of 40 CFR Part 61. Regulation 61-62.63

incorporates the 40 CFR Part 63 Subparts by reference. Referto Section 3.7.2fora discussion of
applicability of 40 CFR Part 63,

3.2.5 Regulation 61-62.70-Title V Operating Permit Program

Refer to Section 3.1-.6 for discussion of the TVOP Program.

3.3 PROVISIONS OF THE SCDHEC CONSENT ORDERAND EPACONSENT DECREE

This section addresses the provisions of the November 23,2022 SCDHEC Consent Order and Part

I of Appendix A of the Novembe( 76,2022 EPA Consent Decree.

3.3.1 November 23, 2022 SCDHE€ Consent Order

Items 4 through 6 ofthe Consent Order require that New-lndy Catawba:

lnstall, operate, and maintain a primary stripper that is adequately sized to collect and

treat all foul condensate streams in accordance with applicable state and federal air quality

regulations. The proposed new stripper will be sized at 850 gpm, which is designed to process

foul condensates generoted from producing the moximum pulp production of 2,700 ADTP/d,

ond New-lndy Cotawbo will operote the unit in accordonce with opplicable stote and federol
oir quolity regulotions.

The primary stripper shall use low-pressure steam and must be designed for both methanol

and sulfur compound removal with the off gases being treated in the recovery boilers to
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a

absorb the su lfur compou nds in the stripper off gas. The proposed new stripper will utilize

60 pounds per square inch gauge (psig) steam. The new stripper off-gases and SRL will be

incinerated in the No. 2 or 3 Recovery Furnace, with the exception of when the SRL system is

unovoiloble (5% of the operating time of the new stripper)-

Complete preliminary engineering and submit a construction permit application for the
primary stripper within one hundred and twenty (120) days of the execution of this order.

Preliminary engineering is complete ond this application is being submitted by March 23,

2023.

New-lndy must optimize, operate, and maintain the existing stripper at its current design

capacity to allow it to be operated independently of the primary stripper. To optimize

the existing stripper at its current design, it will be operated in'TRS mode" to remove

98% of the TRS and approximately 45% of the methanol from the foul condensate or in

"methanol mode" (see Appendix D).

The following required events have or will be completed in the future:

o Order the primary stripper within 30 days of submitting the application for the air

construction permit.

o Within 30 days of receiving the air construction permit, New-lndy Catawba must start

civil engineering preparation.

o Within 30 days of receiving the primary stripper, New-lndy Catawba must start

installation and testing.

o Newlndy Catawba must complete startup operations and place the primary stripper

into operation no later than June 30, 2025.

o New-lndy shall operate its steam stripper system, comprised of the primary

stripper and the existing stripper, in accordance with all applicable state and

federa I air quality regulations.

c ln the event the stripping system is out of service and foul condensate must be

discharged to the ASB, New-lndy Catawba must use automated control of
addition of a chemical oxidant, hydrogen peroxide, to treat the unstripped foul

condensate prior to discharging into the ASB to maintain a rolling 90-minute

average oxidation reduction potential (ORP) of the foul condensate above 0

millivolts.

o New-lndy Catawba must notify SCDHEC at least 48 hours prior to any planned

downtime and within 24 hours of unplanned downtime for which the primary

stripper will not be operational (and for the existing stripper when it should be

operating but will not be).
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o New-lndy Catawba must submit reports to the Department regarding the

implementation of the Consent Order to NewlndyorderReports@d hec.sc.gov.

For twelve consecutive months after execution of this order, the reports shall be

submitted monthly on the 1st business day of the month. Thereafter, reports

shall only be submitted every three months on the 1st business day of the month

u ntil the order terminates.

3.3.2 November L6,2O22 EPA Consent Decree

Item l(a) of Appendix A of the Consent Decree contains requirements related to the uptime and

monitoring of the foulcondensate steam stripper at the Mill.

a New-lndy Catawba will operate their foul condensate treatment system (inclusive ofthe
new and existing steam strippers) during all times that unbleached kraft pulp is being

produced and foulcondensate is being generated at the Mill.

During periods the new steam stripper is experiencing downtime the existing steam

stripper will be used.

Periods of downtime in which both strippers are down will not exceed 576 hours for the

first year and 460 hours annually thereafter.

Peroxide will be added to the non-stripped condensate during the transition to the
existing steam stripper and will continue to be added throughout the period in which the

existinB steam stripper is in operation as necessary to maintain a rolling 90-minute

average ORP of the foul condensate above 0 millivolts.

The Mill will notifythe necessary authorities forty-eight (48) hours priorto any scheduled

downtime and within twenty-four (24) hours of any unscheduled downtime and will
operate both steam strippers, as applicable, for compliance with 40 CFR Part 63,

Su bpa rt S.

a

Item l(b) ofAppendix A of the Consent Decree covers the maintenance, operation, and calibration

ofthe system used to treat the unstripped foulcondensate by the Mill. The M ill's fou I condensate

treatment system (inclusive of the new equipment to be installed with this application) will be

ca pa ble of continuously measuring the ORP ofthe foul condensate, automatically controlling the
dosage of hydrogen peroxide to maintain a rolling ninety-minute average of the ORP of the foul
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condensate above 0 millivolts (mV) before it is discharged to the ASB, and treating the maximum

amount offoul condensate produced when both steam strippers are down and when untreated

foul condensate is discharged to the Hardpipe.

Item l(c) of Appendix A of the Consent Decree

Item l(c) of Appendix A of the Consent Decree contains recordkeeping requirements for data

obtained by the ORP monitoring system used by the Mill. The Mill will maintain continuous

records of the ORP monitoring system used by the Mill and will provide data to U.S. EPA upon

req uest.

Item l(d) of Appendix A of the Csuent Decree

Item l(d) of Appendix A of the Consent Decree includes reporting requirements for the ORP

monitoring system used by the Mill. When untreated foul condensate is discharged to the

Hardpipe, New-lndy Catawba will include the date, time, and value of any instance of a rolling

ninety-minute average of the ORP falling below 0 mV in the Mill's semi-annual report for the

previous six months.
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Bureau of Air Quality

Construction Perrnit Application

Page 1 of9

HECEIVED
APR 30 202t

BAQ PEBMITTING

SECTION 1 - FACILIW IDENTIFICATION

SC Air Permit Number (8-digits only)
(Leave blonk il one hos never been ossigned)

2440 - 0005

Application Date

[,4arch 2023, updated April 2024

Facility Name/Legal ldentity (Ihis sh ould be the officiol legol ndme under which the focility is owned/operoted ond should
be consistent with the nome registered with the S.C. Secretory of Stote's oIIice, as opplicoble.)
New-lndy Catawba LLC

Facility Site Name (Optional) fPleose provide any olternative or odditionol identilier of the fdcility, such ds o specific plont
identifier (e.9., Columbio plont) or ony opplicoble "doing business os" (DBA) identity. This ndme will be listed on the permit
ond used to identify the focility ot the physicol oddress listed below.)

Facility Federa I Tax ldentification Number (Esrobllshed by the U.s. lnternol Revenue seruice to identily o business entity)

83-1904r'.23

REQUEST TYPE (Check all that apply)
Exemption Request: D
Complete Section 1 and attach documentation to support exemption request.
Construction Application:
tr Minor New Source Review Project
tr Synthetic Minor Project
D Prevention of Significant Deterioration Project
D 1 12(g) Proiect
Expedited Review Request: tr
lf checked, include Exoedited Form D-2212 in the construction application package.

Construction Permit Modifi cation: !
Provide the construction permit lD (e.9, CA, CB, etc.) for which modification is requested:

Application Revision: tr

CONSTRUCTION PERMIT APPLICATION FORMS BEING REVISED
(Amended consttuction petmitfoms must be filled out completely ond attoched to this modificoton request-)

Form #
Date of Original

Submittal
Brief Description of Revision

D-2566 March 2023
Updated Faciltiy Air Contact, Owner or Operator, Application Narrative and
Appendix B

March 2023 U pdated Faciltiy Air Contact

FACILITY PHYSICAL ADDRESS

Physical Address: 5300 Cureton Ferry Road County: York

City: Catawba State: SC Zip Code: 29704

Facility Coordinates focitity cootdinotes should be bosed dt the front door ot moin entronce of the la1ility)
Latitude: 34"50'37"N Longitude: 80"53'25'1v

DHEC 2566 (03/2021)

D-2573

This form is subject to Retention Schedule 16303.



\iarr".
Bureau of Ar Quality

Constuction Pennit Applkation
Page 2 of9

FACILITY'S PRODUCTS / SERVICES

Prima ry Prod Ucts / Services (ist the primory product ond/or seruice)

Linerboard / Pulp Manufacturing
Primary SIC Code stundord lndustriol Clossificotion Codes)

2631
Primary NAICS Code Nofth Americon tndustry Clossilicoton Ststen)

322130
Other Prod ucts / Services (r/st orhe r products qnd/or seruices)

Other SIC Code(s): Other NAICS Code(s):

PROJECT DESCRIPTION

Project Description (What,why, how, etc.): lnstallation of a new steam stripper system to treat foul condensate prior
to being hard piped to the aeration stabilization basin. The new steam stripper will include a new stripper feed tank,
new methanol tank, new hot water tank, and a new methanol rectification condenser. The rectified methanol will
be burned in the recovery furnaces with the black liquor. The LVHC gases from the methanol condenser system,
stripper feed tank, and methanol tank will be combusted in the No. 3 Recovery Furnace. The hot water tank is not
expected to be a source of air emlssions. The existing steam stripper will serve as a backup to the new steam stripper.

AIR PERMIT FACILITY CONTACT
(Person listed will be in our files os the point of contoct for oll oir permitting reloted questions ond will receive oll oir permitting notificotions,)

Title/Position: Environmental Manager Salutation: Ms. First Name: Rachel Last Name: Davis
Mailing Address: P.O. Box 7

City: Catawba State: 5C Zip Code:29704

E-mail Address: rachel.davis@new-indycb.com
Primary Phone No.: (803)

981-8205
Alternate Phone No.:

The signed permit will be e-mailed to the designated Air Permit Contact.
lf additional individuals need copies of the permit, please provide their names and e-mail addresses

Name E-mail Address
Steven l\,4 oore smoore@a ll4inc.com

CONFIDENTIAL INFORMATION / DATA
ls confidential information or data being submitted under separate cover? [ No Yes*
*lfyes, subnit ONLY ONE COMPLE|E CONFIOENTIAL APPLICAIION, with originol signoture, olongwith the public version ol the opplication.

CO.LOCATION DETERMINATION
Are there other facilities in close proximity that could be considered collocated? No Yes*
lfyes, list potential collocated facilities, including air perm it numbers if applica ble:
*f yes, pledse submit collocotion qpplicobilitu determinotion detoits in dn q\qchment to this opplication.

DHEC 2566 (03/2021) This form is subject to Retention Schedule 16303.
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\i0r.,".
Bureau of Air Quality

Consulrction Permit Application
Page 3 of9

OWNER OR OPERATOR

Title/Position: Mill l\/anager Sa lutation: [/r. First Name: Chris Last Name: Loach
Mailing Address: P,o. Box 7

City: Catawba State: SC Zip Codei 29704

E-mail Address: chris.loach@new-indycb.com
Primary Phone No.: 803-
981-8000

Alternate Phone No.:

OWNER OR OPERATOR SIGNATURE
I certifl/, to the best of my knowledge and beliel that no applicable standards and/or regulations will be contravened
or violated. I certify that any application form, supporting documentation, report, or compliance ceftification
submitted in this permit application is true, accurate, and complete based on information and belief formed after
reasonable inquiry. lunderstand that any statements and/or descriptions, which are found to be incorrect, may
result in the immediate revocation of a ny permit issued for this application

I /,|,u..r 4r-€e,t 

-
/

Signature of Own or Operator Date

APPLICATION PREPARER (if other than Professional Engineer below)
Title/Position:
Consu ltant

Senior Managing
Salutation: lvlr First Name: Steven Last Name: Moore

Mailing Address: 630 Davis Drive, Suite 203
City: Durham State: NC Zip Code: 27560
E-mail Address: smoore@all4inc.com Phone No.: (919) 234-5981 Cell No.: (864) 616-4711

PROFESSIONAL ENGINEER INFORMATION
Consulting Firm Name: ALL4 LLC SC Certificate of Authority License No.: 6409
Title/Position: PE Salutation: [/s First Name: Sheryl Last Name: Watkins
Mailing Address:300 Chastain Center Blvd, Suite 395
City: Kennesaw State: Georgia Zip Code: 30144
E-mail Address: swatkins@al14inc.com Phone No.: (678) 293-9428 Cell No.: (386) 503-0266
SC License/Registration No.: 34347

PROFESSIONAL ENGINEER SIGNATURE
I have placed my signature and seal on the entineering documents submitted, signifi/int that I have reviewed this
construction permit application as it pertains to the requirements of South Corolino Regulotion 61-62, Air Pollution
Control Regulotions ond Stondords.

5 i4 -;)b':^4
Signatur of Professiona Ie

YL v,,

DHEC 2566 (03/2021)
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EQUIPMENT / PROCESS INFORMATION

Equipmert lD/
Pro(ess lD

Action Equipment / Process Descriptiqn
Maximum Design
Capacity (Units)

Control Devi(e
lD(s)

Emission
Point lD(5)

9801

E Add

I Remove

E uootry
! txisting

Existing Steam Stripper
850

gallons/minute
9820,2605,
3705,2901

2610S2,
261051 ,

Fugitive

9802

! rao
! Remove

fi tvtooiry

! rxlsting

Hardpipe
850

gallons/minute
2901 Fugitive

980 3

I aoo

! Remove

! tvrooiry

E Existing

New Steam Stripper (Methanol Condenser)
6.5

gallons/minute

5260,5260C,
2605. 37 05,

5105

5105S,

261052,
261051

98 03

E Add

! Remore

E voairy
| | tx strnP

New Steam Stripper (Condensed Methanol)
6.5

gallons/minute
2505, 51 05

2505S,

5105S

98 03

E Add

! Remove

E Modify
E Existing

New Steam Stripper (Stripper Off Gases)
850

gallons/minute
9820, 2605,

3705
261052,
2610S1

9804

X Add

! Remove

! vodrry
! txlstlng

New Steam Stripper Feed Tank 80,400 gallons
5260,5260C,
5105, 2605,

370 5

261052,
2610S1,
51055

9805

E Adcj

! Remove

! voairy
! Existing

New Steam Stripper Rectified Liquid lMethanol Tank 1,300 gallons
5260.5260C,
5105, 2605,

370 5

26105?,
261051,
5105S

DHEC 2566 (03/2021) This form is subject to Retention Schedule 16303,
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CONTROL DEVICE IN FORMATION

Control
Device lD

Action Control Device Description
Maximum

D€sign Capacity
(Units)

lnherenU
Required/
Voluntary

Pollutants
Controlled

(lnclude CAS #)

Capture
Efficiency

Destruction/
Removal
Efficiency

Emission
Point lD(s)

2505

E Add

! Remove

E Modify
EI Existins

No. 2 Recovery Furnace
4'l 2,1 40 tons

BLS/year
Required See Appendix B/Narrative 25055

260s

E Add

I Remove

! voairy
I l txrstrng

No. 'l Combination Boiler
405

MMBtU/hr
Required See Appendix B/Narrative 2610S2

2901

E Add

I Remove

E vooirv
E Exisring

Aerated Biotreatment
(Aerated Stabilization Basin)

N/A Required See Appendix B/Na rrative Fugitive

3705

E Add

! Remove

! vooiry
X Exisring

No. 2 Combination Boiler
720

M fvl Btu/ h r
Required See Appendix B/Narrative 2610S1

5105

n Add

! Remove

! vooiry
X Existing

No. 3 Recovery Furnace
744,600 tons

BL5/year
Required 5ee Appendix B/Narrative 5105S

9820

E roa
! Remove

fi voorry
E Existing

Stripper Off Gases Collection System
2,700

ADTP/day
Required See Appendix B/Narrative

261 0S'1,

261052

s260

E eoo
! Remove

E uoairy
I I txrstrng

LVHC Collection System
7,700

ADTP/day
Req uired See Appendix B/Na rrative

261 0S1,

261052,
5'105s

5260C

D Add

! Remove

E uoary
12! E{rstrng

LVHC Collection System Caustic
Scrubber

2,700
ADTP/day

Req uired See Appendix B/Narrative
261 0S1,

261052,
51055

DHEC 2566 (03/2021) This form is subject to Retention Schedule '16303.
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Check Box for
information
addressed

Required lnformation

Source identifi cation and emissions:

X Name of each source, process, and control device.

Assign each source an Equipment lD. The lDs must match the lDs listed in Section 2 of
this application.

IZ Assign an Emission Point lD for each source

tr Assign a Control Device lD for each control device,

a List each pollutant the source will emrt.

List the Uncontrolled, Controlled, and PTE emissions for each source or equipment in
lb/hr and tons/year.

tr Emission rates for each pollutant should be totaled and listed in lb/hr and tons/year

tr Provide the CAS# for each Hazardous Air Pollutant (HAP) a nd/or Toxic Air Pollutant (TAP).

lnformation to support emission rates:

tr Sample calculations
Emission factors. lnclude the source, revision date, specific table and/or chapters.
lnclude source test data if factors were derived from source testing.

! Explanation of assumptions, bottlenecks, etc

Source test information: A copy of the source test results may be requested. lf the test
results are not included in the application, the application should cite whether this was

a DHEC approved test, and if not, explain where the test was conducted and other
identifying information.

tr l\,4anufacturer's data.

n Vendor guarantees that support control device efficiencies.

tr New Source Review (NSR) analysis

tr Other (e.g. example particle size analysis)

Existing (Permitted) Facilities

Check Box Required lnformation
Location in
Application

Facility-wide emissions prior to construction/modification:
. lnclude an explanation if these emissions do not match the facility-

wide emissions submitted in the Iast application.
Appendix B

Facility-wide emissions aft er construction/modification:
. lnclude net change, if applicable.

Appendix B

As applicable for the construction/ modification:

Name of each source. See

Eq u ipment/Process
lnformation Above

DHEC 2566 (03/2021) This form is subject to Retention Schedule 16303.
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Bureau of Air Quality

Construction Permit Application

Page 7 of9

Existing (Permitted) Facilities

Check Box Required lnformation
Location in
Application

Assign each source an Equipment lD. The IDs must match the lDs listed
in Section 2 of this application or on your cuTrent construction /
operating permit.

See

Equ ipment/Process
lnformation Above

x Assign a Control Device lD for each control device. See

Equ ipme nt/Process
lnformation Above

Assign an Emission Point lD for each source. See

Equ ipment/Process
lnformation Above

a List each pollutant the source will emit. Appendix B

x List the Uncontrolled, Controlled, and PTE (if applicable) emissions for
each source or equipment.

Appendix B

Emission rates for each pollutant should be totaled and listed in lb/hr
and tons/year.

Appendix B

x Provide the CAS# for each HAP and/or TAP. Appendix B

lnformation to support facility-wide emission rates:

X Sample ca lcu lations. Appendix B

Emission factors. lnclude the source, revision date, specific table
and/or chapters. lnclude source test data if factors were derived from
sou rce testing.

Narrative,
Appendix B

E) Explanation of assumptions, bottlenecks, etc. Narrative

tr

Source test information: A copy of source the test results may be
requested. lf the results are not included in the application, the
application should cite whether this was a DHEC approved test and rf
not, explain where the test was conducted and other identifl/ing
information.

Appendix B

lvla n u fa ctu re r's data

tr Vendor guarantees that support control device efficiencies.

x NSR analysis. Narrative
tr Other (please explain) Appendix B

DHEC 2566 (03/202't ) This form is subject to Retention Schedule 16303.
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Check
Box

State and Federal Air Pollution Control Regulations and Standards

EJ S.C. Regulation 61-62.1 Section ll.E Synthetic Minor Construction Permits
tv S.C. Regulation 61-67.5 Ai Pollution Control Standards

tr Standard No. 1 Emissions from Fuel Combustion

tr Standard No. 2 Ambient Air Quality
tr Standard No. 3 Waste Combustion and Reduction (state only)

tr
Standard No.4 Emissions from Process lndustries
(Note: lf Section Vlll of this Stondard opplies, include the process weight rote (PWR) in ton per hour for
eoch opplicable source or process.)

Standard No. 5 Volatile Organic Compounds

tr Standard No. 5.2 Nitrogen oxides Lowest Achievable Emission Rate

x Standard No. 7 Prevention of Significant Deterioration (PSD)

tr Standard No.7.1 Nonattainment New Source Review (NSR)

x Standard No. 8 Toxic Air Pollutants (TAPS) (state only)

tr S.C. Regulation 6'l-62.6 Control of Fugitive Particulate Matter

x S.C. Regulation 61-62.60 and 40 CFR Part 60 New Source Performance Standards (NSPS)

S.C. Regulation 61-62.51 and 40 CFR Part 61 National Emission Standards for Hazardous Air Pollutants
(N ESHAP)

S.C, Regulation 61-62.63 and 40 CFR Part 63 National Emission Standards for Hazardous Air Pollutants
(N ESHAP) for Source Cate8ories

tr 40 CFR Part 64 Compliance AssuTance Monitoring (CA[/)

tr S.C. Regulation 61-62.68 and 40 CFR Part 68 Chemical Accident Prevention Provisions

x S.C. Regulation 61-62.70 and 40 CFR Part 70 Title V Operating Program

! Other S.C. Air Pollution Control Regulations, as applicable,

tr Other FederalAir Pollution Control Regulations, as applicable,

40 CFR 98 Green House Gas (GHG) emissions
(Note: Quontify GHG emissions, if S.C. Regulotion 61-62.5, Stonddrd No. 7 or S.C. Regulation 61-62.5, Stondard
No. 7.1 is trigEered.)

DHEC 2566 (03/20?1) This form is subject to Retention Schedule 16303.

tr

!



hec\io
Bureau of Air Quality

Construction Permit Application

Page 9 of9

Check
Box

Completeness Checklist:

Applicability Determination:

tr ls this regulation opplicoble, reosonobly opplicoble, potentiolly applicable, or not dpplicoble?

X ls the basis for the applicability determination explained?

Affected Sources:

a ls the name and identification of each emission source or pTocess included?

Compliance Demonstration:

tr How will compliance be demonstrated?
Are specific methods or activities to be utilized by the facility to demonstrate compliance with
each specific limrtation and/or requirement provided?

X Are control devices and control device requirements included?

Are monitoring, recordkeeping, and reportrng requirements necessary to demonstrate
compliance included?

Regulatory Citations:

tr Are the regulatory citations identified?

DHEC 2566 lO3/2021) This form is subject to Retention Schedule 16303,
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Emission Point lnformation

Page 1 of4

A. APPLICATION IDENTIFICATION
1. Facility Name: New-lndy Catawba LLC

2. SC Air Permit Number (if known; 8-digits only): 2440 - 0005 3. Application Date: March 2023, updated Ap(i!2024
4. Project Description: New Condensate Stripper Pe.mit Application
5. Are other facilities collocated for air compliance? Yes ffi no 6. lf Yes, provide permit numbers of collocated facilities:

B. AIR CONTACT

Consulting Firm Name (if applicable):
Title/Position: Environ menta I l\,4anager Sa lutation: l\,4s First Name: Rachel Last Name: Davis
MailinB Address: P.O. Box 7

City: Catawba State: SC Zip Code: 29704
E-mail Address: rachel.davis@new-indycb.com Phone No.: (803) 981-8206 Cell No.:

C. EMISSION POINT DISPERSION PARAMETERS
Source data requirements are based on the appropriate source classification.
Each emission point is classified as a point, flare, area, area circular, area polygon, volume, open pit, line, or buoyant line source.
Contact the Bureau of Air Quality for clarification of data requirements.
lnclude sources on a scaled site map. Also,a pictureofarea or volume sources would be helpful butis not required,
A user generated document or spreadsheet may be substituted in lieu of this form provided all of th€ required emission point parameters are submitted in
the same order, units, etc. as presented in these tables.

Abbreviations / Units of Measure:
. AGL = Above Ground Level
. BTU/hr = British Thermal Unit per hour
. o = Degrees

oF = Degrees Fahrenheit
ft = feet
ftls = feet per second

K = Kelvin
m = meters
UTM = Universal Transverse Merf,atoT

DHEC 2573 (3t2022)



\ior,". Bureau of Air Qualitlr
Emission Point lnformation

Page 2 of 4

Reminder: For all Emission Points, list the unique Emission Point lD for that source. Use the same emission point lD as shown in the current
permit and provided in the last modeling submittal (as applicable). lf the emission point lD has been changed from what was previously
submitted, please list the current emission point lD with the old emission point lD in parenthesis

D. POINT SOURCE

Ernission
Pornt lD

Description/Name

UTM Coordinates
(NAD83) Release

Height
AGL
(ft)

Exit
Temp-

("F)

Exit
Velocity

(fvs)

lnside
Diameter

(ft)

Discharge
Orienta-

tion

Ra in

cap?
(Y/N)

Distance
To

Nearest
Property
Boundary

(ft)

Building

Easting
(m)

NorthinB
(m)

Height
(ft)

Length
(ft)

width
(f0

2610ST No.2 Combination Boiler Stack 510039.32 3855689.T 8 228 364 10.0 N N/A N/A N/A
2610S2 No. 1 Combination Boiler Stack 510020.32 3855678.18 224 405 6?.3 10.0 N 3,937 N/A N/A N/A
25055 No. 2 Recovery Furnace 510095.85 3855743.58 195 99.1 1.O N 3,953 N/A N/A N/A
5105S No.3 Recovery Furnace 510032.37 3855802.28 2?5 342 61 .1 10.5 N 4,134 N/A N/A N/A

E. FLARE SOURCE

Emission
Point lD

Description/Name

UTM Coordinates
(NAD83) Release

Height
AGL
(ft)

Heat
Release

Rate
(BTU/hr)

Exit
Velocity

(ft/s)

EXit

Temp.

fF)

Heat Loss

Fraction

Distance To
Nearest
Property
Baundary

(ft)

Build ng

Easting
(m)

Northing
{m)

Height
(f0

Length
(f0

width
(ft)

F. AREA SOURCE

Emission
Pornt lD

Description/Name

UTM Coordinates
(NAD83) Release Height

AGL
(ft)

Easterly Length
(ft)

Northerly Length
(ft)

Angle From
North

r)

lnitialVertical

Dimension o,
(ft)

Distance To Nearest
Propeny Boundary

(ft)
Easting

(m)
NorthinS

(m)

DHEC 2573 (312022)
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G. AREA CIRCULAR SOURCE

Emission
Point lD

Description/Name

UTM Coordinates
(NAD83) Release Height

AGL (fr)
Radius of Area

(ft)
Number of

Vertices

lnitialVertical

Dimension o,
(f0

Distance To Nearest
Property Boundary

(ft)
Easting

(m)
Northing

(m)

H. AREA POLYGON SOURCE

Emission
Pornt lD

Description/Name

UTM Coordinates
(NAD83) Release Height

AGL {ft)

lnitialVertical
Dimen5ion

(ft)

Number of
Vertices

Area
(ft')

Distance To Nearest
Property Boundary

(ft)
Easting-1

(m)
NonhinS-'l

(m)

Fugitive Aerated Stabil zat on Bas n {Zone 'l) 38s6319.69 20 0 15 547,769 't,969

Fugitive Aera[ed stabilzation Basin (Zone 2) 510964.42 3856054.20 20 0 733.653 1,51 0
Fugitive Aerated Stabil zat on Basln (Zone l) 51 1052.13 3855887.21 20 0 10 783,500 1,180

I. VOLUME SOURCE

Emission
Point lD

Description/Name

UIM Coordinates
(NAD83) Release HeiBht

AGL
(fr)

Physical
Horizontal

Dimension (ft)

lnitial Horizontal

Dimension oy
(fr)

PhysicalVertical
Dimension (ft)

lnitialVertical

Dimension 62
(ft)

Distance To
Nearest Property

Eoundary
(ft)

Easting
(m)

North ing
(m)

J. OPEN PIT SOURCE

Emrssion

Point lD
Description/Name

UTM Coordinates
(NAD83) Release Height

AGL (ft)

Easterly Length
(ft) Northerly LenSth

(ft)
Pit Volume

(ft')
Angle From Nonh

e)Easting
(m)

No(hing
(m)

DHEC 2573 (3/2022)
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('1) Any difference between the rates used for permitting and the air compliance demonstration must be explained in the application report.

K. LINE SOURCE

Emission
Point lD

Description/Name

UTM Coordinates
(NAD83)

Release Height
AGL

{ft)

Line Length
(ft)

Line Width
(fr)

lnitialVertical

Dimension o/
(ft)

Staft Easting
(m)

Start Northing
(m)

End Easting
(m)

End Northing
(m)

L. BUOYANT LINE SOURCE (must complete Line Source and Buoyant Line Source tables)

Emission
Point lD

Description/Name
Average BuildinS

Length
(ft)

Average Building
Height

(ft)

Average Euilding
width

(fr)

Average Line Source
width

(f0

Average Building
Separation

(ft)

Average Buoyancy
Parameter (ma/s3)

M. EMISSION RATES

Emission
Point lD

Pollutant Name CAS #
Emission Rate

(rb/h0
Same as

Permitted? {r)

Controlled or
Uncontrolled

Averaging
Period

261052,
26105'l

Refer to Appendix B2 505S

51055
Fug tive

DHEC 2573 (3/2022\



APPENDIX B -
EMISSIONS CALCULATIONS



Stripper OperatinB Scenario

Operating Time

% hrs

New Stripper Online 90% 7 ,884.O
Backu p Stripper Online 4.7 5% 41.6.0

No Stripper Online 5.25% 460.0

NEW-INDY CATAWBA MILt STRIPPER PROJECT

l-VHC Control
Operating Scenario

Operating Time
o/o hrs

RF3 Available for LVHC 6,570.0

LVHC to CB1/CB2 2s% 2,190.0



Summary of PSD Appll.ability
(tons/year)

Pollutant(Al PM PMro PMz.t NO, SO, co H2504 TRS voc Pb Hrs CO,

Baseline Actual Emissions 1.11 1.02 0.959 124 131 1.23 12.A 1.10E-04 3.61 12,275
Projected Actual Emissions 13.3 10.3 646 628 2.43 16.8 260 2.06E-03 5.59 48,200

ltlet Efiisslons Chdnges (PAE - BAE) 12.2 9.32 1.41 -97.2 37.6 1.20 3.95 26.4 1.95E-03 1.98 35,925

PSD Significant Emissions Rates 15 10 40 Ito 100 7 10 40 10 75,000

PSD Significant? No No No No No Mo No

A HF is not emitted from new, modiried, or affected emissions units

A.'

233

148
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SUMMARY OF A5B EMISSIONS FACTORS

scenario

ASB Emissions Factors (lb/ODTP)

H:5 DMDS DMS MMC TRS as l-lrs Methanol voc TRSB

Baseline Actual Emissions 0.0151 0.0114 0.0185 3.28E 04 3.37E-02 0.89 0.95 0.0453
New Stripper Scenario 0.0103 0.0028 0.0136 1.88E-04 1.99E-02 0,30 0.3 2 0.0269
Backup Stripper Scenario TRS Mode 0.0109 0.0033 o.0141 1.30E-03 2.23E 02 1.53 1.5q 0.0302
Backup Stripper Scenario - Methanol Mode 0.0105 0.0308 0.0169 5.12E,04 4.24E-02 1.61 1.7 1. 0.0587
No Stripper Scenario 0.0106 0.0504 0.0192 7.42E-O4 5.81E-02 2.31 2.44 0.0809

A- lncludes VOC TRS compounds, methanol, acetaldehyde. methylethyl ketone, and propionatdehyde

B - TRS as compounds



BAE Other VOC Emissions tactors PAE Other VOC Emissions factort

BAE

tb/oDTP

tbloDTP

New Stripper

gackup

Stripper TRS

Mode
No Stripper

Eaakup

Stripp€r
Methanol

Mode

Methanol 0.89 0.30 1.53 2.37 L.62

Acetadehyde 0.018 0.005 0.031 0.046 0.033

MEK 0.00s 0.002 0.012 0.008
Propionaldehyde 0.001 0.000 0.002 0.002 0.002

DMDS 0.0114 0.0033 0.0s04 0.0308
DMS 0.018s 0.0136 0.0147 0.0192 0 0169

MMC 3.28E-04 1.88E-04 1.30E-03 7.42E-O4 5_72E 04

voc: o.95 o-32 1.59 2.44 1.71

Date o, Subpart S

Performance Testlng

Acetadehyde,
ppm

ME(, ppm Prop., ppm

7/9/2021 7.7 L.7

7 /10/2021, 2 5.3 4.0
7/11,/?027 25.0 6.5 7.O

1O/?6/2027 2s.0 12.3 0.8
10/2712021 13.3

t0/281201r 10.6 6.6 L.2

70/2912O?t 15.0 8.6 0.9
2/14/2022 16.7 0.7
2/7s/2022 17.0 0.6
2/1,6/2022 15.7 8.6 1.0

s/4/2022 20.7 7.r 1.0

5/s/2022 16.3 7.3 1.0

s/6/2022 15.0 6.8 1.0

8/9/2022 15.3 5.9 0.7
8/70/2022 25.0 1.2 1.1
8/1,1/2022 20.3 6.0 1.0

9/27 /2022 14.3 5.3 0.1
9/28/2022 15.0 5.2 0.7
9/29/2022 18.0 5.6 0.9

tol18/2022 25.0 5.6 1.0

10lt9l2O22 1.1
10/20/2022 23.0 6.6 0.9
AVG ppm: 19.72 7.28 7.34

Lbs into ASB 55.48 20.49 3.78
Fair estimated from WATER9

properties
0.55 0.38 0.43

Lbs emitted 30.73 7.73 1.61
Average Pulp Production

during Subpart S testing
7716

tb/oorP 0.018 0.005 0.001

0.008

0.0028

1.0

9.5

tt



New lndy Catawba ASB BAE Methanol Emissions Factor

Pulp Production

ADTP

Pulp Production

ODTP

Methanol Emissions

Factor

tbloDTP

Emissions Factor
Reference

Mar-21 42,474 38,226 1.50

Average of 2021 Subpart

5 Performance Tests.

Representative of ASB

operation from March

2021to February 2022.

Apr 21 43,075 38,767 1. s0

May-21 46,967 42,266 1.50

lun-21 42,867 38,581 1.50

J u l-21 49,371 44,434 1.50

Aug-21 44,6L4 40,152 1.50

Sep-21 40,777 3 6,159 1.50

Oct-27 47 ,234 42,5LO 1.50

Nov-21 39,185 35,766 1.50

Dec-21 38,734 34,860 1.50

)an-22 43,690 39,327 1.50

Feb-22 37 ,736 33,962 0.3 3

Average of 2022 Su bpart
S Performance Tests.

Representative of ASB

operation from February

2022 to February 2023.

Mar22 43,944 39,549 0.33

Apr-22 40,046 36,041 0.3 3

May-22 38,896 3s,006 0.3 3

)un-22 23,1-84 20,866 0.3 3

Jul22 39,890 3s,901 0.3 3

Aug-22 53,3 9 6 48,057 0.33

5ep-22 45,O44 40,539 0.3 3

Oct-22 47 ,5t7 42,765 0.33

Nov-22 40,133 36,120 0.3 3

Dec-22 33,859 30,474 0.3 3

lan-23 35,464 31,918 0.3 3

Feb 23 39,27 6 35,348 0.3 3

Baseline Methanol Emissions Factor (Pulp Weighted Averagel 0.89 lb/oDrP

R- 17

Month



Stripper lnlet Foul Condensate - Table 2-17 (weston repon dated october 2, 2021, work order No.

15730.001.008)

Date
6/24/2027
6124/2021,

6/24/2011
6/24/2021
6l2s/2021,
6125/2021
6l2s/2021

sample Time
15:10
15:10
17:00
18:45
10:35
12:05
13:45

Hydrog€n
Sulfide

130

140
740
150

130

120

190

TotalTRS
773
1.87

189

203

151.6
257

Concentratlon (ppm)
Methyl oimethyl Dimethyl

Mercaptan Sulfide Diiullide
14 16 13

L4 16 \7
L7 18 74

19 18 16
t2 72 77

10 12 9.6
22 22 23

Average of all data

Max of 6124 o( 6125

142.9

1.46.1

15.4

16.0

16.3

71.O

14.8

15.0

189.4

194.7

Hydrogen sulfide
Methyl Mercaptan
Dimethyl Sulfide
Dimethyl Disulfide
Sulfur

Convert compound to equivalent S (ppm)
Hydrogen Methyl
sulfide Mercaptan

138,0 70.7

82.3% 6,4vo

H2S

Ch4S

C2H6S

c2H652
5

34.08 g/mol
4a.71 glmol
62.13 g,/mol

94.20 &/mol
32.07 elmol

Dimethyl
Sulfide

Dimethyl
Disulfide

5.2%

10.2

6.Lv

Maximum feed to stripper (AHL)

u Conservative Lb S/ADTP emissions factor using 2200 ODTP (2200 ODTP * ADTP/o.9 ODTP = 2444.4 ADTP) Emissions

factor is representative of the lower end of the range of pulp production at the maximum steam stripper design of
850 Bpm. Calculations are scaled to 2700 ADTP to represent worst case emissions.

s (ppm)

Lb S/gallon FC

Lb S/hr @850 gpm

Lb S/ADTP (@2200 ODTP)"

168

1.40E-03

77.1

0.7001

Assumption
1. Assume no losses in feed tank
2. Assume 98% efficiency of S across stripper therefore 0.69 # S/ADTP in SOG



New-lndy Catawba Monthly Production

ADTP
ar- 4

-21 43
Ma 1 46 962
Jun-21 42,867
JUt-l I 49 371

21 44 614
21 40

Oct-21 47 234
Nov-21 185
Dec-21 734
Jan-22 43,690
Feb-22 37 736

Combination
Boiler No. 1

Natural Gas
mmBtu

Combination
Boiler No. 2
Natural Gas

mmBtu

Total
Natural Gas

mmBtu

Combination
Boiler No. 'l

tlo. 6 Fuel Oil
oallons

Combination
Boiler No. 2

No. 6 Fuel Oil
qallons

Total
No. 6 Fusl Oil

oallons

Total
No. 6 Fuel Oil

mmBtu
61,175 99,507 160,683 0 2.057 2,057 309
41,363 7 5,O12 1 16,376 0 0 0 0
38,834 63,467 102,301 0 0 0 0
1 ,909 59,90S 6'1 ,81 I 0 1 ,199 1 ,199 180

67,565 55,824 123,389 3 97 '100 15
33,863 32,461 oo,Jzc 0 0 0 0
40,779 41,811 82,590 86 0 86 13
69,732 75,498 145,230 0 0 0 0
60,664 80,397 141,061 0 0 0 0

62,931 60,176 123,107 0 0 0 0

84,088 82,251 166,339 69,200 66,720 13s,920 20,388
57 ,764 75,924 133,688 27,O42 370 27 .412 4,',t 12

Mar-22 43,944 62,423 82,083 144,506 0 335 50
Apr-22 40,046 44,6U 62,835 107 ,469 0 0 0 0
Mav-22 38,896 39,982 73,918 113,900 0 0 0 0
Jut.22 23,184 43,O71 89,239 1 32,3'10 2,238 0 2,238 336
Jul22 39,890 64,532 86,134 0 0 0 0

Aug-22 53,396 48,067 73,591 121,658 0 0 0 0

Sep-22 45,044 60,782 6s,899 126,681 24 0 24 4

Qd-22 47,517 70,539 89,760 '160,299 0 0 0 0
Nov-22 40,133 82,534 114,164 196.698 0 0 0 0
Dec-22 33,859 101 ,466 95,023 '196.490 170,O76 0 170.076 25,511
Jan-23 35,464 95,982 92,733 188,715 '102,558 0 102,558 't 5,384
Feb-23 39,276 7I,431 96,813 17 5,244 21 ,626 53 21 ,679
Total 996,766 3,237,544 69,553

Annual Averaqe 498,383
97.90/o 2.1%

B- 1q
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5.3 Oxidation

Several oxidizing agents have been used for destruction ofodors resulting from H:S. The approach is

to oxidize the sulfide into nonvolatile forms such as elemental sulfur. thiosuli'ate, sulfite, and sulfate.
Chemical oxidation reactions are generally slower than biochemical oxidation reactions (ASCE
1989). In the presence of large organic loads, as with industrial wastewaters, the economics of
oxidizing agent use can be prohibitive due to competitive reactions with organic materials. Some of
the commonly used oxidizing agents are chlorine, chlorine dioxide, hypochlorite, oxygen, and

hydrogen peroxide. hrdustry experience with use of oxidizing agents is summarized herein.

5.3.1 HydrogenPeroxide

Hydrogen peroxide (H:O:) can be used to chemically oxidize H2S into either elemental sulfur or
sulfate (the fbrmer at pH <8 to 9; the latter at pH >8 to 9), as shown in Equations 5.6 and 5.7. In the
range ofpH 7 to 9. both reactions may occur. Excess H2O2 can oxidize other wastewater components
or decompose to release oxygen and water.

H2O2+H2S)S+2H2O

4H2O2 + Sl + SO42-+ 4H2O

(Eq. s.6)

(Eq. s.7)

H2O2 is a clear, colorless, nonflammable compound that is miscible with water in all proportions and

is normally sold as a solution expressed as a percentage ofthe solution's weight (e.g., a 35% solution
contains 350% H2O2 and 65% water by weight). Solutions of>8% are classified as oxidizers by thc
U.S. Depadment of 'l'ransportation. H2O2 can be obtained in small drums or tanks equipped with
metering pumps and plumbed to the addition point. Storage containers must be properly vented
because contamination or excess heat can accelerate decomposition to oxygen and water. Special
saf'ety handling is required, including eye protection and protectivc clothing.

Davies, Christy. and O'Connor (2000) reported on the eff'ectiveness of using H2O2 to control odors
resulting from release of H2S at four locations around the WWTP at a pulp and paper mill in Canada.

The specific objectives were to reduce H2S concentration in an anaerobic spill basin effluent returned
to the effluent clarification and treatment systeml treat anaerobic sludge frorn the spill basin;

minimize odors arising frorn sewering condensates; and treat all foul condensates from the mill during
a scheduled shutdown of the stcam slripper,

H2O2 was found to be effective for odor reduction at all the locations. [t was added to the anaerobic
spill basin effluent at a location that promoted good mixing prior to introduction into the clarifier. The
residence time associated with transfer ofeffluent from the spill basin to the clarifier was sufficient to
oxidize H:S and minimize odor. Sludge dewatering equipment consisted ofa screen, an agitation
tank. a centrifuge, and a belt press. H2O2 was added to the agitation tank. In addition, an odor-
controlling spray (Ecosorb) was applied to the air around the screens to capture any residual odors.
H202 was also used to reduce odors during occasional sewering ofcondensates. Dosage levels were
selected based on laboratory studies that indicated that -200 mg Hu Oz/L of treated condensate was

sufficient to remove odors. A solution containing 50% HrO, was also used to reduce odors during
steam stripper downtime events rvhen fbul condensates were piped directly into the aeration pond.

ll202 and calcium peroxide (CaOz) have been used in the presence of peroxidase, an enzyme fbund in
horseradish, to remove odors in swine manure. Swine manure is known to contain large amounts of
VFAs, phenolic cotnpounds, and indolic compounds that have been implicated in odor. Peroxidase, in

the presence of peroxides, has been found to polymerize phenolic odorants, thereby reducing
associated odors (Govere et al. 2007).

National Council for Air and Stream lmprovement
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H2()2 has also been used successfully as one element of a multi-pronged approach to control odor
attributed to VFA generation in anaerobic environments (Davis and Smith 2001). H2O2 would be
particularly beneficial for use in mills with high levels of $'ater reuse (e.g.. some recycle mills).
Oxygen-lim ited environnrents in the process water transport system at those facilities can be ideal for
anaerobic bacterial growth. Traditional oxidizers such as sodium hypochlorite, chlorine, and ohlorine
dioxide increase total chloride and conductivity in the reused eflluent. which can disrupt process
performance and cause corrosion. The multi-pronged approach used at a I00o/o recycled corrugating
medium mill focused on good operating practices aimed at oxygenation, biocide application to
control the amount of aerobic bacteria, and H2O2 use to prevent anaerobic environments in the

secondary treatmenl system (Davis and Smith 200 l).

NCASI assisted a bleached kraft mill that conducted a trial to investigate the effects of adding H2O2

to fbul condensates. Foul condensates were piped directly to the first basin of a multi-stage ASB.
Samples were collected at two locations (ust prior to addition of peroxide and j ust following the
addition point) over a five-day period to assess impacts on sulfide concentrations. Samples were
analyzed using direct injection GC/PFPD (NCASI Method RSC-02.02; NCASI 2007). H2O2 was
added as a 50% solution at a rate of 1.78 gallons per minute (GPM) to the foul condensate stream,
which had a flow rate of J MGD, resulting in a concentration oI approximately 0.5 1 g H2O2/L of foul
condensate. The average reduction in sulfide concentration was over 79%. as illustrated in Figure 5.3.

o
E

o

I
O
I
=a

'120

100

80

bU

40

20

0

Day 1 Day 2

IUntreated

Day 3 Day 4 Day 5

flPeroxide Trea ted

Figure 5.3 Sulfide Concentrations after Peroxide Addition (0,51 g/L) to a Foul Condensate

[numbers above bars represent percent reductions in total sulfide obseryed each day]

Dosage and retention time trends were evaluated using a screening technique that involved collecting
25-mL samples in a 500-mL bottle that was closed and agitated for one minute. 

-lhe 
cap was removed

and a Jerome air monitor was used to measure volatile H2S in the headspace. The effect of peroxide
dose and retention time are illustrated in Figure 5.4. Reductions of >90% were observed after the first
minute, and at some dosage rales they increased modestly with additional retention time. Figure 5.5
illustrales trends fbr doses of0.5 and 1.0 GPM ofa 50% HrO, solution to the 3 MGD foul condensate
at the four sampling locations (drop legs I through 4). Although some variability was observed, a
significant reduction in sulfidc was observed at the first drop leg under both addition rates
investigated and increased gradually as the tbul condensate progressed through the drop legs.

National Council for Air and Stream lmprovement



16 Technical Bulletin No. 949

I
E
dJ
d
a
I

102

100

98

96

94

92

s0

88

86
15 30 60

Retention Time (min)

---.r-0 5 gpm --I--'1.0 gpm -*-1.5gpm --.a-2.0 gpm

12D

Figure 5.4 Effect ofHydrogen Peroxide Dose (0.1'1, 0.29. 0.4i, and 0.56 g/L) and
Retention Time on Sulfide Removal Efficiency Iheadspace measurements]

100

95
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1234
Drop Leg

I 0.5gpm -* 0.5gpm +e05gpm*1 0gpm+1.0gpm

Figure 5.5 Effect of Hydrogen Peroxide Dose (0.14,0.29,0.43, and 0.56 g/L) and
Sample Location on Sulfide Removal Etfrciency Iheadspace measurements]

Another example of HrO2 use at a bleached kraft rnill is illustrated in Figure 5.6. The mill conducted a
bench study prior to an odor reduction trial to determine the dose-response curve for peroxide
addition to lbul condensates. Foul condensates were treated with the oxidant (50% H:O:; densit-v

1.2 glmL) volumes shown in the figure (equivalent to 0.14, 0.29, 0.43, and 0.56 g HrO2/L of foul
condensate) at 50"C for 30 minutes in sealed vials. Samples were removed and analyzed by direct
aqueous injection GC/sultur chemiluminescence detectors (SCD) fbr sulfrde. MeSH, DMS, and

National Council for Air and Stream lmprovement
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DMDS. The data indicate that sulfide and MeSH were readily removed. but that DMS required
significantly higher doses to achieve equivalent levels of removal. DMDS was not removed and in
fact increased with peroxide dose. presurnably due to oxidation of MeSH.

17

J
D

140 0

aoo

60o

200

oo
0 01?0 0 ol40 0.01600 0060 0 ooao 0.0100

Poroxid. (rbs)/Foul Cond.ns.ro (s.l)

----ra-H2S ----a- MeSH -r- DMS ----x- DMDS

Figure 5.6 Hydrogen Peroxide Dose-Response Curve for'l-reatment of Foul Condensates

Following the bench studies, a mill trial was conducted over a five day period. H2O2 was added to the
loul condensate tank (pH 9.0 to 9,3) at a rate of 1 gallon (100% HrO, to every 500 gallons of
condensate, which is equivalent to 2.8 g HuOll- offoul condensate. This addition point provided a

retention time of -30 minutes prior to the WWTP. The trial resulted in overall average reductions in

sulfide, MeSH, and DMS of 38.8.64.6. and -3.9%, respectively (Table 5.1). The level of DMDS
increased (probably due to oxidation of MeSH to DMDS) during the addition but reportedly did not
affect overall odor from the WWTP (NCASI files). The mill continues to fbed H2O2 to the foul
condensate and has reported a reduction in odor at the WWTP.

Table 5.1 Percent Reduction in Hydrogen Sulfide, Methyl Mercaptan, and Dimethyl Sulfide
during a Peroxide Addition Trial Conducted in a Foul Condensate

Day of Study H:S MeSH DMS
I
2
3

4
5

26.1

68.3

36.4
25.3
3 8.8

61 .3

7 4.7
57.0
60.0
63.8
t 4.t

-20.8
16.5

1.9
t.t

- 19.5

-1.86verage

National Council for Air and Stream lmprovement
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May/.iuly 2022 Baieline Emissions Cal(ulations

H2S, TRS Compounds, and VOC

New-lndy C.tawba - Catawba, SC

Method: GC/SCD Reduced Sultu. Analysis (Average)

Sample Date Sample Location ALS H25, ppb AtS DMDS, ppb ALS DMS, ppb ALS MMC, ppb

202tl2072 AvB. AsB lnfluent (202r and 20221 252 86.78 199 2.50

sl77|ZOZ2

Foul Condensate (prior to H2o2) 705,667 6,633 14,661 8,267

Predicted % Reduction from H2O2
0.99

MMC converted

into Dl\,40S 0.90 0.99

Foul Condensate {after H2O2) 1,057 14,647 L,467 82.67

7lLgl2O22

Foul Condensate (prior to H?O2) 58,333 5,633 5,400 3,900

Predicted % Reduction from H?O?
0.99

MMC converted
into DMDS 0.90 0.99

Foul condensate (after HzO2) 583 9,414 540 39,00

1/2012022

Foul Condensate (prior to H2Oz) 76,200 6,932 1.t40 7,193

Predicted % Reduction from H202
0.99

MMC convertpd
into DMDS 0.90 0.99

Foul Condensate (after Hror) 162 14,099 7t4 73.93

7l2u2O2Z

Foul Condensate (prior to H2o2) 62,500 8,967 9,200 6,533

Predicted % Reduction from H2O2
0.99

MMC converted
into DMDS 0.90 0.99

Foul Condensate (after H2O2) 625 15,300 920 65,33

ALs H2S, ppm ALS DMDS, ppm ALS DMS, ppm
ALs MMC,

ppm

Flow weitht Average

Loadint Calculation

Avg, Foul Condensate Concentration
(after peroxide) 0.76 13.36 0.91 0.07

Avg. ASB lnlet Concentration 0.25 0.09 0.20 2.60E-03

Avg. Hardpipe Flow, MGD 0.34

Avg. ASB lnlet Flow, MGD 23.96

Total Flow 24.30

Flow weight. Avg. LoadinS (ppm) 0.2593 o.27L2 0.2088 0,0035

Results and Emissionr

Factors Cal.ulation

H2SSIM/WATER9 Results H2s, s/s DMDS, g/s DMs, s/s MMc, &/s

A58 Zone 1

Multiple
H2SSIM runs.

0.10 0.15 2.74E-03

ASB Zone 2 1.43E,03 3.05E-03 4.63E,05

ASB Zone 3 2.57E-05 1.01E-04 1.43E-06

TotalASB 0.10 0.15 2.78E{3

Baseline Emissions Factor
22q) ODTP/day

H2S, lb/ODTP DMOS,Ib/ODTP DMS, Ib/ODTP
MMC,

lb/oDrP

Baseline Emissions Factor 1.51E-02 1_14E-02 t.85E-02 3.28E-04

R-2q



Type of uri L rs
1 Total water acldecl at the unrt (1,/s)
2 Area of openirgs at :rnit (cm2)
3 RaCius oi drop prpe (cr..)

4 Drop fength to conduit (c.!.)
5 Hu::adity of lnlet arr (i)
6 Te:pe.a:ure cf a:r (C)
J Draan air velocity (ft,/min)
I rnanhole alr velocaty (f:/:in)
c --n:1i- i:r v.. lr-.11 l[.'::._n)
10 l"Iin.j speed (.m/s at 10 m)

11 distance ao next unLL (c:)
12 sLope oi underflow conduit
13 ar 1ct- i on fac:or: Iiquid
14 ir i ct,i on fac:oi gas
15 radius cf unde:flch ccnduit
1 6 Underf lc,^ il' (C )

1l cscillation cycLe tr-me lmln)
- ')Ci-'^s

-9 atesign branch Iine fractron

50 0

5iJ
5

61
,10

84
728

44,1

500
. 01.5
.016
.006
1,2

25

2

,4

(cm)

lftls)
fuLl

T

8

9

1

1

1

1

1

ype
HL
un

0o
1c
2N
3N
4p

of unit is
par:itior. f I ag:--, adjus: for sorpt-ron

i - -6 -V._ 15 - " V^. tot , - ,Ln-bef
:i I molecuf ar !,ieig:rt
i1 density lg/cc)
aUT 1:municipal 2=lndustriaf 3:t ur:b .

aUT 1=mass tr:. 2:equ i l
arts biomass per 1000 parts COD

0
200
0
0
0
0

DETAILED CALCUiATIONS at Unit 11 ASB Zone 1

lype: aerated bictreaiment

15 oiI ,,iater partition method o=oh,pc
16 use UNIFAC aqueous data base =1
1f specify mass LransFer for unrt, =l
l8 Use biomdss for r-.,n rr opt i on, =1
19 biog.rowth Monod half concentration ppm

Type of unit is aerated bio:reatnent
l Description of uni t
2 -r,,laste,./aLer tenperatu.e (C)
3 lenqth cf aeration unlt (m)

4 widtr of aeration unit (m)

5 deDtr cf aeration unit (m)

6 Area of agitation (each aera:or,m2)
f Total nunber of agitators in the unrt
I Power cf agitation leach aeralor, HP)
9 impefler drameter (cm )

10 Impeller rotatior (RPM )

11 Agitator mechanicaf e f fi ciency
12 aerator effectiveness, alpha
13 rf :here is plug flow, enter 1

14 overail biora:e (mqlg irio-hr)
Ii AeraL-on -i: f-Lcw (n J/s)
16 active biomass, ae::ation (9,/L)
1f If covered, then enter 1

18 special input
19 pH (enter 0 fcr nc pH a.ljustment)

wri,lr p \ BAE \ T1s \blATER9 \,ASB va 3i7l/2A23 2:7 i:21 PM 19:11:08
COMPOtiND: DILIaThYL D I SULI'I ]L

11

deg. C (93 .3 deg.F)

ASB Zone 1

J4 . OE

295
295
-.4
.35
31
15
4 9.53
1200
0.83
0.83
0

19
0

0.i
0

0

,'1 .04

?r:operties cf DIME:HYL DISiILFIDa at 34.1
B-?n



hI= 0.00-.114 atm-rn3/rnol \,p= 15.945 ::mHg (0.88d6U ps:a)
tr \r /e

0.0680i1 q/- qas per 9../L lrqui.i
Temp,oratLrre a,]j jstmer'-t factcr : 1.046 ^ (T-25) , Ceg. C

r-l - A. L/,J-]nr df= i-041e-05 cm2ls Cv= 0.088022 cm2/s
Ccmlc.rnd flo',! rate fr:om anlei water is A-26-:'i9 q/s.
Compcund f lo,,i ral,e f rom rnf et vent rs C. gr's.
Comp.rJnd f 1or,/ r:ate f Iom rn1e1, Cuct rs 0. g,/s.
submergeC aeration raLe from infet vent is 0. m3,/s.
Tctal submer:geC aeraL.ion rs 0, m3/s.
The resiCence time in:he unit is f1.?92 rr,

Biomass Drociuct ion
T1e bicmass p.oduction rate is l.::g/hr. i,l , mq/L)

:-r e rrc'.:01 1:ss-l-FC s. l-os corvc--er -s 1-
Ti'ie estimated bicmass exit concentr.ation rs 0. mq/.,.

Qulescent wind shear su r f ace_Spra nge r_
The :eich tc depth ratlo is 2-1 ,- -'166 -

<L r- estimarel as :,l. e-16 rn,/s.
<g rs estimated as C.005598 m/s. Model: 2
.<E as est.imated as C.005598 m,/s. Mode-: 2
The Schmidt numbei. rs I-,"4412.
TI:e .-r.cLi-r. ,,,eloe -.y -s ir,l9- m/s
Kg as estimated as 0.012921 m,/s. Mode-: 3

,ro i L. .ed j-L [.ce_
The ro:ation speed is 125.654 .radiarLs per second.
the .ro:atioo fac:cr NRI/i -is 2.052e+06.
The powe-r number NPR is l.B81e-04.
The rc:ation facaor NFR is 79i.02i.
kq (agrtated)is eslimated as 0.11564 m/s.
kl (agltated)is estlmated as C.011486 ::./s.

The specifieo and grori:h biomass is 0.3 g/L.
The effective KI, (surface + diffused air) is 2.753e-C4 m/s.
The effec':ive s:ripping tirne (sur:ace + d:ffused air:) is 84.752 r,inutes.
hrs. )

The p]mp mixing time rs 5 x the punping recirculaicn time. 0. min-
The ratio of the r.ixing to the sl,riping (surface + drffused a1r) 1s 0.
The mean residence time is \94,".493 min. (31 .192 hr. )

The ratio of l,he p]mp mixing to ihe residence Lime .1s 0.
KG aer:ated (n/s) 0.11131
KL aera:ed (n/s ) 0.011486
KL CVELqLL AERATED (m/s) 0.005609
KC qLriescent (m/s) 0.0051Lr3
KI, q.riescent (m,/s) 5.9lie-06
KL O\rEkqLL QUIESCEN: (n,/s) 5.883e-06
Kl, OVELqLL (n/s ) 2-'153e-O4
air stripping .ime constant (min) 84.15?
FRACTT(,1N SURFACE VCLATTLIZED A .364 32
FRA ,lON S BMERCED ./OLA,lLIlfJ 0.
TOTA- FRACTICN VCLA]ILIZED 4.36432
FFACTION 3IOLOG I C.4.LLY REMOVED 0.61949
FRA'TION ABSORBED O.
TOTA- AIR EMISS:ICNS (9,'s ) 0.095311

(Mg,/ yea r ) 3.AC ,-12,

EI,IISSION EACTOR ig/ cm2-s) 1 .096e-10
UI\IT EXIT CONCENTRAIION (ppmw) 0.033981

DETAILiD aALaULATIONS a: UniL 12 def.svste: exr: s:
Type : sysLem ex:L sLream

Type of unrt is system exit slream
l Descraptaon of unit

l:-.47254

TOTAL AIR EMISSION"S lq/ s)

12 def. system exit sl

R,:1

1,1

r'iWT P \ BAE \TRS \WATER9 \ASB V5 3/';4/2023 2:'-'i:21 PM 19:11:08
COMPOUND: DTMETIYI, DI SULTI DE



tl4g / year )

El4-ssION !-ACIOR',9/.:.2-s)
-NrT EXI'I CONCENTRATION (PPmt-)

DETAI-ED CALCJLATICNS At UNit 13 dCfAU,;
Type i open huir drain

Type of unit is open hub irain
i Descripl'ion of unit
2 Underfl ow T (C)
3 Tot-al nat-er a.jded at the uniL (1,/s)
4 Area cf openings at un:t (cm2)
. Rd I|rs .,i o cp p.:re crn)
6 Drcp length to conduiL (crn)
7 Open su rface= 1

8 Subsunrface en t rance:1
9 subsu:face exit :1
10 r:adius cf urLderflow conduft (cn.)

-1 drstarce tc nexa u:]it (cm)
l2 sfope of underfLor.,, ccnduli
-6 velocity air at drain opening (f:/rnin)
-f rnunicical i,Jaste in ccndur: :1
1B Assur.e equi-ibrium in unr:, :1
,9 pE (enter 0 ior no pH aClustmen:)

ToLal d:ain flcrv .is 1C64.53 l/s.
!^lerght f ract-ron do',in is 2. ,alZE-4,1
Gas concentl:ation in 0 r.of fracticll-
Gas f 101^r 1064.53 L/s
','je .:I - -rac.i. )-L c' o;se rr drop is
fraction t:ansferred in the drain drop
fractron lcss in ,,raste1 Crop to hr.1tl

fractaon lc-ss in ,^-ast-e2 Crop to hub
fract,ron loss rn r,iast-e3 Crcp to hub
fract,ion loss in collection hub drcp
fractron loss ln unit
fractaon lcss :n .rne run
componen: upst-ream of unrt, g/s
r.o1 frac:, neadspace upsLream (y)
he-d.prc c aL cLnlr-LL disch,'g:, y
headspace end oi conduit (y)
rLol frac:. headspace vent base
heaCspace fLovr cut vent (cc/sJ
headspace flow dcnn line (cc,/s)
(c surface (m/s )

(L surface (m/s )

flovr of was:e dowil hub (l/s)
componelt fLcir in r.ras:e into unar (g/s)
totar cemponent rntc unit, g/s
TOTAL AI F. EMlSSlONS (g/sl

(Mg/Year)
EMISSIOI.I EACTOR (g/cm2-s I

UNII EXIT CONCENIRATION (pprnw )

DET.IILED CA"LCULATIONS at U:rit 1l ASE Zone
Type: ae ra: e.l b:ot:eatment

CCI4POUND i

Tlpe cf L,nat as aerated biot:eatment
l lescription of unit

R-i?

0

1

6

open

.096e-10

.079e-06
hub d

0.015

wwTg\BAE\TRS\fi'iATERg\ASB V5 3/14i2A23 2.71 t27 PM 19:1.i:08
CCMPOUND: D.NlE:HYL D I SULEI DE

13 iefau L t cpen hlib d
41.!t9

50
5

61
1

0

0

72

0

0

8.9

Equilibrium partition.ing in draln drop hub .is assumed,

2. A 591,66 6 63 4 38 5 2E- A1
from huc is .093228

0.
0.
0.
n nq?;2e
0.
0.
c.
0.
0.
3.134e-19
6. 9l8e-C6
-1.065e+06
1.055e+i6
r864.422

.3f e-096

x

0

c

c

c

1

C

.288'1

.?6\'19

.026915

.84e79

3

Ii,,-,,^IT P \ BAE \TRS \r^lA-TERg \ASB v5 3/71/2A23 2:|'t:.21 ?M 19:11: ir8
DIYETHYL DI SULFI DE

1,1 ASB Zone 3



2 i"la s t-e'"{ale r tempeiaLur:e (C)
I lengtrh of aera:1cn u:lit (r)
4 ,.iidth of aeration unit (rn)

5 Cepl-h cf aeratlon unit 1m)

6 Area of aE::atlon ieach aerator,m2)
Lotal nurrber of agiLators in the unit
I Power cf aqitation (each aerator,HP)
9 -mpe1Ie.r drar eter (cm)
10 ImpeIIer r:otatlon (RPt4)

L Ag: L.l ol mec:ldn- jr- e- l-Lc ercy
12 aera Lcr effectiveness, aLpha
13 ij Lhere is pluq flow. enter: 1

14 Overall biorate img,/q bic-h:)
15 Aer:ation air f I o',,r (m3/s)
16 actrve ciomass, aeration {q,/1)
17 Ii covered, then en;er. 1

1E special input
19 ph (enter 0 fcr no pH adjustmerlt)

30.01
316
188
c.9'l
135
6

4 9. 53
120C

.83

.33

3

0

0

a

1

c
0

0

0

,"1 .42

P.operties of DIMETHYL DISULFIDE at 30. deg.C (86- deg.E)
h1:0.00141 a:m-m3/mol vp:31.814 nmlig (0-?314 psla)

,18 .352 y/x
A.156126 q/L gas per g/L liquiC

Temperature adlustment factcr = 1,046 ^(T-25), .jeg. C

k1: 0. L/g-hr dl= 1.02r-e-05 cm2,/s dv: 0.085991 cm2ls
Ccmpcund flc'"{ rate from inlet waier is 1-411e-04 g/s.
Ccmpcund flc'"! iate from rnlet vent is 0. g/s-
Ccmpound flclr r:ate from inlet duct is 0. g,/s.
Submer:qed aeration rate from infel vent is 0. rn3/s.
Tcta.L submer:ged aeration is 0. m3/s.
The resiCence time in rhe unit is 16.785 hr.
_B'or ass prcd..L i.n_

Tire bicmass production rate is A.:.9/hr. (0. nq/f)
The fraction dissolved solrds converted is 0.
The estimated biomass exiL concentration is 0. mg/L-

_Qui e s cent wind shear sur f ace_sprtnge r
The fetch to depth ratio is 329.615.

5 - gl Be-06 m/s -

0.0C5515 m/s. l'4odeL: 2

0.0C5515 m/s. Modef: 2
is 1.14436.
ty 1s 3i.398 rn/s
A-4121 42 m/s. Model: 3

kl is estamatecl as
kg
kq
The
The
kg

estirnaaed as
estimaaeC as

chmidt number
riction ve l oci
estimated as

1S
is

S

t
is

Agilated surface_
rn" .otut1.r, speeC is 125.654 radians per seconC.
The :otaticn :actcr NRr.^l is 2,052e-06,
The power nurnloer NPR is 1.881e-C4,
The roLaticn iactcr NFR is 191 .A?1 .

kq (agitated)is estirated as 0.11,13 m/s.
k, iagitated)is es!ir,aled as 0.015fi2 m,rs.

The specified and growth biomass rs 0.3 q/L.
:he effectlve KL (surface + d:ffused ai:) is 5,912e-05 m//s.
,he eifective strlppinq :ime (suiface + dijfused arr) is 253.941 minutes.
hrs. )

-he pump r.ixing L-rme is 5 x the pumprng recir:cufaion time, 0. mi:i.
lhe r.atio of the mixinq :o the striprnq (su:face - ciffused a1r) is 0.
The mean residence tame r-s 1001-i12 min. (15.185 hr:.)
The ratio of the pump nixirg to t-he residence time is 0-

r\u aeralea (,.n/ 5 r

KL aerated (m/s )

KL OVERALL AERATED (m,/s )

KG quaescent (m/s)
KL quiescent (m/s)
KL OVERALL QUI iSCEN-T (n/ s )

KL OVEP.ALL (m/s )

arr s:r:pping t.i:e consLanL

t,4.2321

(mrr )

0.11644
0.015ir2
0.004r11
0.005619
5.913e-06
5.813e-C5
5 .9t 2e-i5
253.944



'RACTICN 
SUREACE VOLATILIZED O

]RACTICN SUBMERCED VOLATILIZED O

TO]AL FRACTION I"/OLATI LI ZED O

FRACT]ON BIOLOG: CAI,I,Y REMOVED O

FRACT-ON ABSORBED O

TOTAL AIR EMISSIONS (S/s) 2
(Mg/year ) 8

EMISSION FACTOR (9,/ cm2 -s ) 3

UNIT EXIT CONCENTF*ATION (ppmw) 6

DETAILED CALCULATICNS at Unit 13 ASB Zone 2

Type: ae ra i:ed bioLreatment

Type oi unit is aerated bictreatmenr-
l Descrip:ion cf uni t
2liias:ewa':e.rtemperature (C)
3 Length oi ae.ation unit (m)

4 I^iC:h of aerar,ion unit im)
5 depih cf aeraiicn unit im)
6 Area of aqitarlon (each aerator,m2)
? Total number of agitators in the unit
B Power of agitation (each aerator:.HP)
9 Impel ler Claneter (cm)
10 TT.pef f e r rotation (RPM)
11 Agitator mechanical ef fi ci ency
12 aerat-ar efiecti\.eness, alpha
13 if there is pfuq i:ow. ente.r 1

14 overa:1 biorate lrnq,/g bio-hr)
15 Aeratron air ffow (m3/s)
16 acti,/e biomass, aeration (g/f)
17 Il ccvered, then en:er 1

1B speciaL rnput
19 pH (enter 0 for no pil adjustmenr,)

1E

.18139

.18189

.11225

.094e-04

.631e-14

WWTP\BAE\.TRS\I/iATER9\ASB V5 3/74/2A23 2:1,'1 :27 PM 19:1]:OB
CCMPOUND: DIMETHYL D ] SULF,] DE

ASB Zone 2
32.08
368
184

135
15
t5

72AA

19

0.J

,1 .24

Properties of DIMETHYL D-SIILFIDE at 32.1, deq.C (89.1 .:eg.F)
h1:0.C01558 atm-m3/mo1 vp= 41.785 nxnHg (C.80821 ps.ra)

86.5'19 y/x
0.C62253 q,/L qas Per g,/L liquid

I'emper:ature adlustment factcr : 1.046 ^ (T-25). deq, C

k.: 0. L/g-hr di: i.034e-05 cm2ls dv: 0.087C22 cm2,zs
Compcund flo1^ :ate from rnlet water is 0.004238 g/s.
CempounC fLow .ate from infet vent rs 0. g./s.
CompounC f f o,,{ r:ate f rom rnlet Cilct is 0. g,/s,
Submerged aeratron rate from inLet vent is 0, m3/s.
Tota L submer.geC aeratron is C. m,1,/s -

Tre resid,once time ln :he unit is 11.139 hr.
3ic:r.ass proquct.i on
The b.icmass product.ion rate is 0.r.q/hr. (0. nq/:)
The fraction dissolved sollCs converted is 0-
The estimated bicmass errt concentratlon is 0. nrg /L.

?u' es^err wi nd sr-a - sur-:ce Sp-r nqe1
-re -etc1 to oeprr ra-ro rs JO2. Ol.
kl is estina:ed as 5.945e-05 m/s.
kq is estinareC as 0.005633 m,/s. Mode1: 2
kg ii e.Li:...ed -s 0.0056J3 m/s. Mode-L: I
T:re schnidt numbe: is 1.12311.
Tre fricticn veLocity is -?7.398 m/s
kg is estina:ec as 0.012836 m/s- ModeL: 3

Agitated s rrfa ce
T:re rotaticn speed is 125.654 radians per second.
Tre rotaticn iactor NRrii is 2.052e-06.
The po'./er number NPR 1s 1.831e-C4,
Tne rotaticn :actcr NER 1s 19'1 .C2'1 .

R-24



<t aq-LrLeo < 6<---m!--o rr ..1{ r: m's.
oi (.qitut"a)rs estrmated as 4.016622 r/s.

Tle specifled an.l gro'^th biomass is 0.3 q,/L,
lhe ef:eclive KL (su.face - diffused arr) is 1.59te-t i In/s.
lhe eiiective s:rippinc tire (surfa.e + diffused air) is 1C1.198 minutes-
(1.6E661 hrs. i
The pur,p mixing lrme as 5 x the pumpiilg recircuLaion lime, 0. mi1.
The ratio of t.le mixrng:c.he st.ripi;rg (surface - cliffused air) is 0.
The mear residence trme as 7A28.32 rnin. (11.139 h:. )

The ratio of t,1e purnp mrxing to Lhe :esidence time is 0.
KG aeraled (m,/ s ) 0.11114
KL aerated (m/s ) A.A -6622
KL OVERALL AEFATED (rn/s) 0.005152
KG quiescent (rnls ) 0-005138
KL quiescent (n/s) 5-915e-a6
KL OVERALL QUIESCENT (m/S) 5.85e_06
KL O!'EP-ALL (m/s ) 1.598e-C4
air s:ripp.ing Lime ccnstant lmin) '-01 .196
ERACTION SURFACE VCLATILI ZED 0-3383r-
td-+^CIlON : JTVLDCL iCLAIILTZTT. 1.
,ICTAL FF*qCT-O\ VOLATILIZED 0.3333I-
FRACTION BIOLOGICA-LY REMOVED 0.62333
ERACTION ABSORBED O.
TCTAL AIR EMISSIONS (S/s) 0.001434

(Mg/year) 0.045218
IMTSSION ]ACTOR (g/cm2-s) 2.118e-12
UNTT Ex-T CcNCENTRATION (ppmw) 1.326e-04

R-35



Type of unr. is
S--- p1--'- f-:-tJ., dc1LS lor s--r.p .or.
o | -' . -r- . .l - .,r.rv ... jd. c+ nLmb€,]
10 oil molecular r,reight
11 ci1 der:srty (q/cc)
12 NaUT 1=mun.icipal 2:indlis:r-!aI 3=Lu.rb.
1l NaU'I 1:rrLass t:. 2:equr1
14 par:Ls bromass per 100! parts CCD-' ( l ^dLer fa.t -i-1 m..1oo -=-r!:
L6 Ls= U\IFAC .qLeoLi d. . bds. =l
1',/ speclfy mass lransfer: ior urit, =1
13 Use llaomass ior unit option, =1
19 bioErolvlr Moncd half concentration ppm

IETAILEI CA-CU-ATIONS at Unit 11 r'iSB Zone 1

lype: aerated biotrea:nent

wr,iTP\ BAE \TRS \'0]ATER9 \ASB V5 3/14/2A23 2:l'1 :27 PM 19:18:13
COMPCUNI: DIMETHYL SULFIDE (DMS )

Type cf unr: js
1 To:al n'ater added at the Lrnit (1,/s)
2 Area of openings at urit (cm2)
3 Raqius cf drop pipe (cm)
4 Drop length :o conduit (cm)
5 HirrniCity oi 1n-et air (2)
6 Temperature of air (C)
I Drain air velccity (f t/r]in)
8 ranhole air veioc-iLy (fL,/mir)
9 Conduit ai.r ve.locity (f L,/mir)
10 VirnC speed (cn/s at 10 m)

11 drstance tc next -rnit (cm)
12 sfcpe of Lrrrderflo'".r conClit
13 fricticn :actor Liquid
14 fricLicn:actcr gas
15 radiJS of underfLo'^' concluit (cm)
1€i Unde r f lo',i T lC)
1j osciLlation cycle time (min)
18 Cesiqn colLection verocr:ies 1ft-ls)
19 Cesign branch line iractron iu11

Type of unit is aerated bictreatme]]t
l Descrlption of unit
2 Wasteliater: temperature (C)
3 length of aeral:on unit (m)

4 width of a-oration unit- (m)

5 depth of aeration unit (r)
6 Area of agitation (eacn aerator,m2)
'7 Tctal nurrLber of agitators in the unit
B Pci,rer of agitation (each aerator.HP)
9 Inpel-er diameter (cm)
1C Impe-1er rctation (RPM )

11 Agitaior mechanlcal e f lic-i ency
12 aerator effectiveness/ alpha
13 if Lhere is plug flow/ ente]: 1

i4 Cverafl bic.rate (mg,/g bio-hr)
15 Aeratior, air flow (m3/s)
16 active biomass/ aeration (9,/l)
17 If covered, then enter 1

13 speclal lnpu t
19 pil (enter 0 for no pH adjus:ment)

50

11

0

2AO
0

0

0

0

0

50
5

6-
40

B4

66
441
500
.015
.416
. L]U6
12
2.--

5

2

.A

31.08
295
29'-:t

1.4
135
3:
t5
49.53
1200

0.83
0

79
0

0.3
0

0
'1 .44

34.1 deg.C (93.3 deq.F)Propertres of DIMETEYL SULFIDE (DMS) at
f36



hl= 0.102q24 atnr-m3,/mcl vp:104.653 mmHg 113.629 psia)
i62.463 y/x
0.116C6 gil. gas per g,/L f iqur-d

Temperature adjustnent- facr:cr : 1.046 ^ (T-25) , Ceq. C

kl= 0. I /g-hr dI= 1.504e a5 cnr2 / s dv= 0. i4165 cm2/s
Compcund f f o'^ rate f r:om .inlet vral,er is 0.19i89 q/s.

ompr-ur I - o, :a e f rcrr. -nl-- renL rs 1. q/5.
Compcund ffo'^' rate from inlet djcL is C. g,/s.
Submerged aeratlon rate fror. in1,ot ven: is 0. rn3,/s.
To:aL submerge.l aeration rs 0. m3/s.
The .esidence t1me rn the unit is 31.f92 :lr,
_B.o:ass pr'.d,:L -.)n_

-he bicmass p.roduct.icn :ate is 0,nglhr, (0, rngl],)
:he fract-Lon d:ssofved solids con../erted rs 0.
ihe esLimateci biomass exit concentration rs 0. mqll.

Quiescent wincl shear surface Sprlnqer
The f etch to depr,h ratio is 2) ,- - ,16€, -

k.l is estrmatecl as f.634e-C6 m/s.
kq is estirnated as 0.001911 m/s. ModeL: 2
kg is estirnated as 0.001911 m/s. Model: 2

The Schm:dt nurnber is 1.01591.
The friction vefocity is 31.398 m/s
kg is estimated as 0.011873 m/s. Model: 3

Agi L1r eo su "a.._
The rotation speed is 125.654 r:adians per second.
The rotation factor: NRW is 2.052e+06.
The power number NPR is l.E81e-04.
The rotation f actor NFR Ls i 9 ,1 .02-i ,

Kg (agitated)is esLimated as 0.149f8 rnls.
al (agitated)r-s estimated as 0.021024 m,/s.

The specified and grcwth biomass is 0.3 q/L.
The effective KL (surface + cliffused airJ 1s 4.11e-44
The elfective strippinq time (surface + atrffused air)
hrs. )

The frump mixlng time rs 5 x the pLnping reciiculaaon time, a. mrn.
The ratio cf the inlxing to t,he s:rjping (sur:face + Ci f :'.'lseC air) is
The ::ean resrde.ce :ime is i 901.493 min. (31 ,i9?, hr.)
The ratio cf the pump mixing:c :he resade:1ce time rs 0.

KG ae.ateC (:r./ s )

KL aeraieC (:,",/ s )

KL OVERALL AE3-ATID (n/S )

KG quiescent (m/ s )

KL quiescent (m/ s )

fiL CVEtu4.LL QUIESCENT (rn/s )

KL CVEB-qLL (n/s )

air: strapping time constant (nin)
FRACTION SUREACE VOLATILIZ'D
FRACTTON SUBMERG'D VCLATTL.ZED
TOTAI, ERACTTON VOLATTLTZED
T-RACTlON BIOLOGI'A,LLY RiJUCVEt]
FRACTION ABSCRBEf
TOTA- AIR EiqISSIONS (g/s)

(l'Iqlyear)
EMISSlON FACTOR (g/cm2-s)
Ui.r.-I I EXIT CON3ENTRATTOI:l (ppmw)

DETAILED CALCULATICNS at Unlt 12 de:.svst,oin exi. st
Type: system exit stream

r,!-!.iTP \ BAE \TRS \,.'iATER9 \AS B \i5 3/74/2A23 2,7.1 t21 pM. 19:18:13
COMPOUND: DMETHYL SULF]DE (DMS )

rnls,
is 48.915 minutes. 10.81526

0

Ct .1 E2'tB

0.021024
0.0c9769
0.0c8066
L 634e-06
L 5l4e-06
4.11e-C4
48.915
0.80226
0.
a . Bc22€,
4.71 t- t'1
0.

1.854r1
1-769e-10
0.003708

T]-pe of unrt is system exit stream
l Descr:iption of unit

TOTAL AIR EMISSIONS lS/ s)

12 def. system exit st

C



1Mg/year)
EMIS.;ION EACTOR (9,/cm2 sj
U).J I T EXIT CONaENi'P*\TION (ppmlr)

DETAILED CALCULATIONS at Unlt 13 iefault cpe
Type: open hub Crai n

Type cf unit:s cpen hub dr:ain
l Description of uni t
2 Underf 1c', T 1C )

3 Tol:a- water adCed a: tre 'Jnit (1,/s)
4 Area of openings at unit (cn2)
5 Radius of dr:op pipe (cm)
6 Drop lenqrh to conduit (cm)
'I open sur face=1
8 Subsurface en t r:an.e:1
9 subsurface exit- =1
10 radius cf underflcw .cnduat (ci:.)
i1 d-sLance Lo nexL unrL (cm)
12 siope of ur:derflow conduit
:6 velocity air at dra-rn opelring (f:/mrn)
i7 rnunicipa- waste in conduit =1
iE Assure equilrbrium in unit, :1
19 pH (enter 0 for nc pH aCjustmena)

0
1

1

n

.l69e-1C

hub d

w!,,JTP\BAE\TRS\[nATER9\ASB V5 3/74/2A23 217-l t27 pi4. 19:18:13
COMPOUND: D]METHYL SULF]DE {DMS)

13

AJD ZC] TE J

defaulL open hub d

0
50
5

61
1

0

0

72
500
r.1 - 0l 5

0

0

8.9

iquilibrium partitaoning in crar-r: drcp hub is assumed,
Tctal crain florn is 1064.53 L/s.
Weight iraction iow:r is 2.0888-01
Gas concent.aiion ir 0 mof fraction.
Gas f-ow 1064.53 L/s
r,/ie:ght f]]act:on out at base cf drop rs 1.80253671514623E-07
fraction trarlsferred in the Crair drop fror hub is .i35716
fraction loss in was-;e1 d.rop to hub 0.
fraction loss in b/aste2 d.rop to hlr' 0.
fraction toss in waste3 d.oc to h.rp 0,
fracrion loss 1n aolLectrol hub drop 0,136i2
frac:ion -oss in ur:it 0.
fracrion -oss in llne r:un 0.
component- upstream of unit, g,/s 0.
mol fr:act. heacispace ups:rearn (y) 0,
headspace at conduit discharge, y 0-
headspace end of conduit (y) 4.5c9e-i9
mol f.ract. headspace vent base 1.195e-05
leadspace flc,, out vent (ccls) -1 . C65e+06
readspace flc,, dcwn llr-e lcc/s) 1.065e f06
KG srrface (rn/s ) '-626.94 

,1

KL srrface (m/s ) L245e-09
flo!,, of ln'aste dow.r hub (l/s) 0.
componelt f1c,"r in was:e into u:ril (g/s) a.2?-22 I
total component iltc unit, g/s C,19189
TOTAI AIR ENIISSIONS r,qis) C-030338

(Mg,/year ) 0.958.13
EN]ISSION FACTOR (q,/cm2-s ) 1.769e-10
UInIT EXIT CONCINTL4,TION (ppm,r) A.--8C25

DETATLED CALCULATIONS at Unit li ASB Zone 3

Type: aerated bj otrea:ment

hn!-Tp\ BAE \ TRS \"^rATER9 \ASB V5 3/1.4/2A23 2tL1 i2L pM 19:13:13
COMPOUND: DMaTh l: SULFIDE IDMSI

-ype of unr: rs aerated bi.trea:ment
I Descr:p1,:on o: jnit

R-in



2 tr/ias t ewa ir er temperature (C)
3 fength of aeratron unit (m)

4 !,/iCth of aeration unit (m)

5 depch of aeration unit (:r.)

6 Area of aqilation (eacn aerator/m2)
I Tot.a1 nuirber of agrtators in ihe unit
B Power: of agitation leach aera:o.r/HP)
9 Impel Ler diameter (cm)
10 Tr.pel f er rotation (RPM)

11 Agrtator mechanical e fficlency
12 aerator effect-iveness, a-Ipha
I I i f che re - s pI-o f loi./, en -er l
14 overall bior:ate (ng/g b.io-hr)
15 Aera tion air :.low (n3ls)
16 active biornass, aeration (g/1)
1f If ccvered, then enter 1

l8 s.l..i:l i nnri
19 pH (enter 0 ior no pl{ adlustment]

h]= 0. C02519 atm-r.3/rnol
139.945 y/x
4.1A132 g/L gas per

Temperature adj ustment
k1: C. L/g-hr

CompJJnd ll cir :a.e f:Lm -n
Compo rn.l fl cr :ace f:cnr -rL

30.01
3 t-6
188
0.91
135
6

1200
,-'1 .83
0.83
0

79
0

0.1
0

0

.1 . A?

Properiies of DTMETHYL SUI,FIDE (DMS) at 30. deg-C (86. deg.F)

q/L
fa ct

Iet
Iet

vp:606-935 nmHE (-1.74 psaa)

fiquld
or -. 1.046 ^ (T-25) , deg. C

1.485e 05 cm2ls Cv: 1.i4425 cn2/s
v/a te.r: is 1. TCge-01 g/s.
yent 1s A. g/ s.

Compound flow .rate from .in1et duct rs 0. g/s.
submergeC aeraL.ron rate fror. inlet vent is 0.
Tctal submer:geC aeration is 0. m3,/s-
The residence t1me in:he unit is 16-135 hr.

m3/s-

_Biomas s product ion
Tie biomass pr:oduction jate i s J,*g'l r. 1J. mglL)
T1e frac:ion dissol./ei sofrds converted is 0.
The estlmated bicmass exit concent-ration as 0. rrLu/L.

_Qul e s cent Hind shea: sur f ace_Sp r-I nqe r_
The ietch to depth ratac rs 329.6'75.
il -s esL-miLel -. -,5b6e- o m/s.
<g rs esLimated as C.011884 m/s. l.lodef : 2
<g rs estimateC as 0.0!1884 m,/s. l4odef : 2
The Schrnidt ru::be: is 1,03969,
Tr;. :'. -l '''rT 6 .',F m 5
.{q 1s estimated as C.01i611 m./s. yodel: 3

Agitatec s:l rr ace
The roiation speed is 12-5.654 raqrLans per second.
The ro:ation factcr NRI,J rs 2.052e+06.
Th,tr powe: nu(Lber NPR rs f.BE1e-04.
The ro:atiorl iactcr. NFR rs 191.02?.
{g (agitated) is estima:ed as 0,14801 :::,/s,
KL (agr.tated) is estima:ed as 0.018962 m/s.

The specr:red ancl growth bromass 1s 0.3 g./L.
The effective KL (surface - diffused air) is 1.053e-04 m/s.
The effective st.icping iir.e (surface I diffused arr) is 14,1 .013 mi.rutes.
(2.44722 h:s-)
The pump mixing time as 5 x tlle pumpilg recrrculaion time, 0. mi:i.
Tlle raLio of Lne mix-Lnq to Lhe sLripirg (surface + diffused ai.r) is 0,
The nean resiCence time is 100i.112 r.in. (16.185 hr.)
Tne ratro of tie purp mlxing to the .esidence time as 0,

KG aeratecl (m,/ s )

KL aerated (m/s)
KL CVERAL: AEF-ATED (m/s )

KC qu iescent (rn/s )

KL quiescent im/s )

KL OVERALL QUTESCENT (m,/ s )

KL CVERAL- (m./ s )

ai: stripping time canstant

0.15081
0.013962
rl.0r-1351
rl . 0 i-l8 Ll l2
7.566e-05
t- . 491e-X6
1.053e-14
144-013(min )

FL3q



I'RACI ION SU]EACE VOLATI L- ZED

I'IACT ] ON SUBT']ERCE] VOLATILIZED
TOTAL IP.A,CT I ON VOL,qT-LIZEL)
FLqCTION BICI,C3T'ALL1 REMOVE]J

FR4.CT ICN A3-qORBED
iOTAl, A.R aNIISSIONS (q/s )

1Mg/yea.r)
al,,11SS T ON FACTCR (g/cm2-s )

Ulil T EXIT CONCEN,RAIION (ppmw)

DETAILED aA.LCUT.,AT TON-c at UniL 18 .qS3 Zo:re 2

Type: aerated b iot reatmen t

Type cf unrt .rs aerated biotreat-m"nt
l lescriptirn of uni t
2 tr"tra s tewa te r :emperature (C)
3 -enqlh of aeraaion unit (:!.)

4 li1dth of aeraticn unit 1m)

5 depth cf aeraticn unlt (m)

5 Area cf agitar:icn (each aerator,r.2)
j Total number ot agitatcrs in lhe unit
c D rt.r-T agitar'ot ea h derc-o:,1-l
9 Impeller Ciar.eter (cm)
10 lmpe 1,er ro1:ation (RPY)
l'l 1l- -a-o- me.hon.col effic-< cv
12 aeraLor ef:ec1,-iveness, a*pha
13 il there 1s pfug tlow, enter 1

14 overall bicrate lmg/g cio-hr)
15 AeraLion air flow (m3/s)
16 active bionass. aeralicn (g/'l)
17 If ccvered, then enter 1

13 spec:a1 inprt
19 pH (enter 0 for no pH adjustnent)

.593550

0

0

0
0

1

0

1

1

.5935s

.32154

.014e-04

.003197

.434e-13
- 362e-45

r!'rr p\ 3AE \ TRS \r,!-ATER9 \ASB \r5 3/I4/2a23 2:l.t:27 PM i9:18:13
COMPOIIND: DIMETHYL S!LFIDE (Dl'lS )

13

Quiescent wind shear surface Sprlnger

P,gitaled sur face

32.i8
368
184
0.9i
1i5
1:r
'i :t

41. 53
1200

0

I9
0

0
0
1 - 24

Properties of DIMETHYL SI-LFIDi (DMS) at 32.1 deg.C (E9.i deq-E)
hr: 0.002?19 atm m3/mo1 vp: 655.20i mmHg (12.6f3 psra)

l',1.C62 y/x
0.10853 q/L ]as pe: g/L liquicl

lemperature adjListment factor = 1.046 ^(T-25), deg. C

k1= 0. :/g-hr dL= 1.495e-05 cn2ls d\': rl.l459r cm2,'s
Co:rpounci flow rate frcm inLet water is 0.003948 g/s,
aJ::.po,r-cl r-Jv/ c-e lr'* i-..^i ve1- 's 0. o's.
Coir,pound fLow rate frcm inlet duct rs 0. g/s.
Subm"rged aeratron rate :rom inlet vent is 0. m3/s,
TctaL submerged aeration rs 0. r.3/s.
Tl^e resi.lence trme in the ur::: -is 1f .1f t hr,

ts:omass prcduct r on_
The b.tonass produc-cirare. r.. 0,.g,/hr. 1D. mg/L)
T.1e lracl-icn d:ssol.ied solids converted rs 0.
Tre est,mated bicmass eait concentratioc is 0, mg L.

The feich to depth ratao as 302.103.
ki is estama:eC as l.6e-06 m/s.
<g is -s r[d.=--i ai C.JC-Jbo m.. vooe : '
kq is estina:ed as 0.007966 m/s. Model: 2

The Sch:idt number is 1.02r58.
Tre f rictio:'i .;elccltr' is 3l - 398 m,/s
kg is esti:ated as 0.!1lf4i m,/s. yodel: 3

' . oll t a.l .ans r-'r sea n l,ru r rP..eu r5 Li..
,1e rlLr:icn rn'to- NR^l rs 2.n52e 05.
lhe power number N?R is 1.831e-04.
The rot-a:ion factor NaR 1s l9l .021.

R-4n



kg (aEitated)is est-Lmated as 0.14392 m,/s.
kl (agrtated)rs est.imaLed as 0.019984 r./s.

The spe..ified ard grci^,th bicmass is 0.3 E/f.
The effective Kr (surface + ditfused rir) rs 2.809e-04 m/s.
The effective stripping tr-rne (s-rrfac. + drf:useC ai.r) :s 51,552 minrtes.
hrs. )

The pump mixing tine ,s 5 x.he pu:ping reci:culaic:r time, 0. Ii:r.
The ra:.ic of the nixing to lhe striping (surlace + di:fuseC arr) -is 0,
The rnean residerce time rs 7A28.32 min. (11.139 rr. )

The ra:ic of Lhe pump mix1r:g tc the residence tlme is 0.
KG aerateC (rnls ) 0.151i1
KL aeraLec (m/s ) 0.019984
KL OVELqLL AELcTED (m/s) 0.009143
KG qriesceirt (m/s) 0.008115
KL quiesceirt (m,/s) ?.6e-C6
KL OVELqLL QUIESCENI lnls ) I .53re-06
KL O\rEf-qLL (n/s ) 2.809e-04
air strrpping :ime constan: (min) 51 .552

(0.9592

FRACTION SURFACE VOLATILI ZED
ERACTlON SUBMERGED VOLATI LI ZED

TOTAL FRACTTON VOLAT I LI ZED
FRACTION BIOLOGICALLY REMOVED
FRACTION ABSORBED
TOTAL AIR EMISSIONS lS/ s)

(Mg / year)
EMISSION FACTOR lg/ cm2-s)
UNIT EXIT CONCENTRAT]ON (ppm!.I)

n f l?t l

0.
0.i1311
0.18362
0.
0.003052
4.496241
4 .5A1 e-72
1.605e-04



ype ol unit is
:otal water aaicled at the unit
Area of openings at unit (cm2)
Radius ot Crop pipe (cn)
Drop lenglh to ccrdult (cm)
Humidity of infet air (i)

T
1

2

3

4

5

6
,.1

B

9

1

1

1

1

c)
f t,/min )

0

5

6t
1A
25

).28
66
441
500
. 015
- 016
.0ir5
72
2:)

.4

34.08
295
295
t1
135
3_
,15

49.54)
12LTC

(r/s) 50

Temperature of air (

Drain air velocity (

manhole air ve loci t y
Conduit air ve loci I y

0[.lind speed (cm/s at

(f:/':1n)
(f:,/:1n)
10 m)
: (.:)l distance to next uni

Type cf unit -,s
.1 u- par-'-1.1 - 1q 1, a)jrrsl -,. s..r! r.
o ,.- | .a.\.. a ^1-1./F. :61Ce nLITLlJer
10 or1 molecuLar r.ieight
11 or1 density (q/cc:)
12 NaUf l.municipal 2=industrial 3=turb.
1l Na J- I rr.ass c:. 2 eqri-
14 parLs b-omass per 1000 parts COD

hdL"l ad L L'o- -eL 10 I = '^oC
16 use UN"IFAC aqueous daaa base =1- spe,' r r, mrss I rar.sf er ror r1i |, =l
18 Use biomass fcr unit oplion, =1
19 bjogr:owth Moncd haL: ccncen:ration ppm

DETAILED CALCI.ILATIONS at Unit 11 ASB Zone 1

Type: aerated b i at rea:ment

wiliTp \ BAE \TRS \WATER9 \AS B v5 3/71/2A23 2t71 t21- pt4 19:18:53
COMPOUND: METHANETHIOI- (methyl mer:captan )

2 slope of underflow condu.it
3 friction factor liquid

14 f r.rc: i cn facLor gas
15 radius of under.f iow condL:i'- (cm)

16 UnderfLow T (C)
17 oscillaticn cycle trme lmin)
18 clesign colLectron vefocities (:t/sl
19 design branch line frac:1on frlL

Type of uniL is aeraLed bictreatnenL
l Descrrption ol uni t
2 r,4aster,rater temperature (C)
3 lenqth of aerat:on unlr, (m)

4 '^'idth of aeration unit (m)

5 depth- of aeration unit (r)
6 Ajlea of agitation (eacl aerator,nL2)
I TctaL nu::.ber oi agitators in the un::
'' : o*e: o . . g ' L d L - o r , e , c h a,a:a.)t,HL.
9 lmpelier diameter: (cm)
10 Im-oe, Le: rotation (RPl"l )

-1 Agita.o. mechanicaf efficiency
12 aeralor efiectrverress, a fcha
--3 if there is plug flow/ elter 1

14 Cve:a1I bior:al,e (rglg bio-hr )

-5 AeraLion air: :.io,r (m3/s 
)

l6 active biomass. aeraticn (g/L)
. - . t :- /= ed, -l.er e.] -e'
-8 spec-ra I input
i9 p-{ (enter 0 icr no pH acljus:me.L:)

Froperties of ]IETHA\ETHICL (methyL ntercactan)
e-42

0

200
C

0

0

0

-1

0. il3
1..83
0

79
0

0.1
0

0
.1 ,44

at 34.1 deg.C (93.3 deg.E)



11= :l -004i58 atm-m3/mol vp: 2212.i42 mnF:g (43.948 psia)
23A.99 \'/ x
C.165A2 giL gas per g,/L iiquici

TeLper:a:11r.e adjus:ment fac:or : 1.046 ^ (T-25), deq, C

k1: C. L/g-hr cl: 1.525e-05 cm2ls dv: C.23102 c::.2/s
Ccmpound flow rate frcm irlet nra:er: is C.0C3018 g./s.
.-_np ur r t l rw ra'.- f r --,n. irlet renr -: ,l q/".
Ccmpound flow rate from i:l]et duct is 0, g,/s.
Submerged aeratron raLe irorn in-et vent is 0. m3,/s.
T -al src-.rgeo d-:oL-cn -s 0. rl's.
The residence L-me in the unit rs 31.792 hr:.

B iur:ss PrJ Ir-L-oi-
The bio:ass pro,juctioii rate is 0.mqlhr. (!. mg/L)
1'he fraction dissofved solids converted rs 0.
The estimated blor,ass exat concent-ration 1s 0. mg/L.

Quiescent wlnd shear su r face_Springe r_
The ie:ch :c dep:h ratlo is ?-3 t- .'166.
kl ls estlmated as -/.103e-06 m,/s.
kg ls estrmaled as 0.01C871 m/s. Mocie-: 2

kg rs estlmated as 0.01C871 m/s. Moiel: 2

The schmld: number is 0-63285.
.nr6 --. - l-.306 rnls
kg is estlmal-ed as 0.024173 m,/s. l.{ode-: l

Ag . L. -ed sL r f ace_
The ro:aLron speed is 125.654 rad.ians pe.r second.
The ro:ation fac:o.r NRW is 2.C52e+05.
The powe. number NFR is l.8E1e-04.
Tl:e ro:atior: f ac:o: NFR is l9 ,1 . A2 ,- .

kg (agitaLed)is estimated as 0.189f1 m/s -

kl (agrtated)is estimated as 0.021161 m,/s.
The specif ied and gro',^rth biomass is 0. 3 g,/L.

The effec:ive KL (surface + Ciffused air) is 6.265e-04 m,rs.
The effec:ive s:ripping time (surface + diffused air) is 31.242 minutes.
hrs. )

The pump mixlng ti.me is 5 a lhe pumcing recirculaion time, 0. min.
The ratio cf the nixing to the str-ring (su:face * diffused a-Lr) is 0,
The mean resrdence time ls 1901 -493 nrn, (31.192 hr.)
The ratio cf the pump mixing to the res.iCence Lime is 0,

KG ae.ateC lm/s ) 0.19332
KL ae:ated (m/'s) 0.021161
KL OVERALL AERcTED (rrls) 0.0,2816
KG quiescent (m/s ) 0.011015
KL quiescent (m/s) 7. j03e-06
KL OyERqLL QUIESCENT (m,/s) 1-5'12e-C6
KL OVERALL (nLls ) 6-265e-44
air strippinq rime cons:a1t (min) 31 -2A2
ERACTICN SURFACE VOi,ATILTZED O- 88391
FRACTICN SUBMERGED VOLATI-IZED O.
TC,AL FRACT]ON VOLATILIZED 0.88891
F'RAC']'ION TICLOGICAL-Y REMCVED 0.093139
IRACTICN ABSORB]D O.
TC,AL AIR EI,I.SS-ONS (g/s) 0.002136

(Mg/year ) A. a86212
EM- SS IO\l FACTOR t,g/c::.2-s) 3-7!4e-72
'JNIT fXIT CCNCENTRATION (ppr.'.{) 5-017e-C5

DETAILED CALC.]LATIONS at Un.rt 12 def,svstem exiL sL
Type l syster. exit s:reafil

(0.62071

i IOLI?CLIND:

.,VWT P \ BAE \TRS \liATERg \ASB v5 3/71/2A23 2:7 t-:21 PM 19:18:53
METHANETHICL (methyl mercapta:r )

T,!.pe of unit is system exit strea:
1 Descrip:j cn cf uril-

TOTAL ATR EMISSIONS lS/s)

12 def. system exit st

3



(Mq/Yeai.)
Et"I_SSIC).J !ACtOR (g/cr,..2-s )

JN-T EXIT CCNCENTFATION (PD:', )

DaTAIIED CALC-JL}.TIONS at Unit :-l default
Type: open huc dra in

Tyle of rnit is open 1ub draln
l Des cr.i pt l on of unit-
2 Underf lo"r T (C)
I Total nater added at the uniL (l/s)
4 Area cf openrngs at unit (crn2)
5 RaCjus of crop plpe (cm)
6 Dr:op Length to conCuiL (cm)
I Open su rface:1
B Subsurface en t lance:1
9 subsurface exi L :1
l0 :adius cf undel:ff o'ni cor:clJit (cm)
11 disLance to nexl unit (cm)
12 slope o.f unde.f lci^/ conduit
16 r,elccf t),- air: at .lrain openi:lg (ft-,/min)

' nlrir l.L/ ::lr ('pd wJs p lrL
18 Assume equiLibrium in unit, :1
19 pH (ent,er 0 for no pH adjustnent)

0

3

1

open

.744e-l?

.458e-Cl
hub d

-_2

500
0.015

0
0
8.9

.443126

.003078

.483e-04

.424445

.144e-12
oo7eql

WWT P \BAE \TRS \hlATER9 \ASB V5 3/74/2A23 2:17:21 PM 19:18I53
COMFOU|ID: lIaTIjANETH T O. (methyl mercaotan)

13 defau-: cpen hub d
4t-89
0
r0
5
6t
1

0
0

Equilibrium parlitioning in dra.in d-rop hub
ToteL drain flow is 1064.53 L/s.
Weight fraction down rs 3.5E-09
Gas concentration in 0 rnol fr:actaon.
Gas f1.r,- 1C64.51 L/s
Weight frac:ioi'i out at base of drop is 2

fracLion lransferred in the drair. dr:op fr
fraclion Loss in wastel drop lo
fraclion Loss ir. '^aste2 drop to
fracticn Loss in r{aste3 drop to
fracticn Loss in coLlection bub
f ract i o.r Loss in unit
fractio:r loss in line run
aolpor.e:r . lcsLredm -l- un-1, g/S
mo1 fract. headspace ups::earn (y)
rerCspd :e oL .ond-iL o-schorge, \,

headspace end of ccnduit (y)
rnol fract. heaospace vent base
readspace f1o',^i ort vent (ccls)
headspace flow Coivn line (ccls)
KG surface im/s )

KL surf ace (m,/s )

flcw cf waste do',in rul: (l/s)
cor.ponent ffow in waste in--o unlr, (9,/s)
'-oLaL cornponent rnto L-rLit, g/s
TOTAL AIR EI4 - SS: ONS (g/s)

(ug/ Yea r )

EI"IiSSTC\l FACTOR lg/c:.2-s1
UN:T EXTT CONCENTPGTION lpplT.'^ )

DETAI-ED CALCJLATICNS at Unit 1f ASB Zone 3

Typ. : aerated b r ct rea tmen i

Type oi unit is aerated lliotreatmert
l Descrip:ion of uni t

A-tt

hub
hub
hub
drop

is assumed.

. -124e-09

.89099406807993E-09
om hub is .71 4AO2
0.
0.
0.
0.1i4
0.

0.
0.
0.
9.42.9e-21-
3 - 292e-A t
-1 - 06!e+06
1. C65e+06
36C2.086

0

0

0

6

0

3

0

III^IT P \ BAE \TRS \WATERg \ASB v5 3/14/2C23 2i1,i i21, Pt4 19:18:53
COM?OUND: METI{ANETHIOL (methyf ::e rcaptan )

\ t- ASB Zone 3



2 r,,!aste,rater t-emperat-ure (C)

3 lenqth of aeration unlt (m)

4 r^'idth o: aeration unit (m)

5 depth of aerat-i on 'Jnit (m)

o a.at O- alr-al Or , . h.er. .r,m2 l'/ Tcia numler cf agitato:s in the unit
3 Fc'^er of aglaataon (each aer:ator,{P)
9 TmpeLLer diallleter (c: )

10 :mpefler .otatron (RPM )

11 Agitatcr:echanical e i f i.iency
12 ae:a:or effeotrveress, a lpla
13 rf there is piuq flcw, enter 1

14 over.alL bioraLe (mglq bio-hr)
15 Ae.ra--icn air flo,,,, (l:3,/s)
16 active biomass, aeratior (g/l)
1l lf covereC/ t.ren enter 1

lR snp.:l innrt
19 pH (ente: 0 for lc, pH adlustment)

30.01

188
0.91

6

,'1 5

49.5,1
1200

trJ
83

.42

3

I

0

0

0

1

0

0

0

0

1

Prcpertaes of METHANETI.IIoL (methyi rner.aptan) a: 30. deq.C (86. deg-F)
hL= 0-0!3681 atm-m3/mo1 vp,. 2014.114 rimHg (38.9f rsra)

2A4.826 y/x
0.14829 g/L gas per g/- Irqu:i

Temperarure adlus:rnent facLo:: i.046 ^(T-25). deg. C

k1: 0. L,/g-hr dl: 1.505e-05 cm2ls dv= 0-23155 cm2,/s
Conpound flovr raLe fron inlet water is 7-951e-C6 q/s.
Co..pouni f1ov, .rate fron infet ve:lt is 0. q/s,
aJ::.po-:rc f-Jc rq-e Ir )^ i- el oL^- :s 0. -t's-
submerged aeratfon rate from inlet vent is 0, m3/s.
ToLal submerqed aera:ion rs 0. :3/s.
The residence trme rn the unit is 16.185 hr.

Bromass p rod JCt ron
The bior.ass pr,cduct-i,rn .a'.. irl -.g/f'r. (A. mq/L)
The fracticn dissclved solids convertec -LS 0.
The estimated bio::.ass exit coLcentr:at-ion is A. rtg/L,

_Quiescent wind shea.r surface Springer
The fe:ch tc ciepth rat:o is 329.615.
kI is estimated as 7.635e-C6 m/s.
kg is estimated as 0.01C826 m/s. Model: 2

kq is estimated as 0.01C826 m,/s. Model: 2

The schmiclt number is A-64,1'19-
The lriction vefocity 1s 31.398 m/s
kg is estimated as 0.023814 m/s. Modef: 3

Agitated su r face
The roaation speed is 125-65A raciians per seconrl.
The roration fac:or NRW is 2.C52e+06.
The po',{e. number. NPR is 1.881e 04.
The rotation fac:or: NER is 191,021.
{g iaqitated) is estirnated as 0,18156 r.,/s.
k1 (agital ed) is estrmateil as 0.019092 m/'s.

Tie specl:red anil gro'"ith bi.omass is 0. 3 g/L.
The efiective KL (surface ' diflused air) is 1.391e 01 m/s.
The ef:ect'ive strlpprnc ti::.e (surface + drifused air) is 109.C38 milutes.
(1.81131 hrs.l
The pump mixing time is 5 x the pumprnq rec.ircufaion Lime, 0. min,
Tne r.at:o of L]le m-ixrnq Lo the stripil1q (slirface - difflised a1r) is 0.
Tre nean resiCence t:me is 1007,112 min. (16.185 hr. )

T1e ratro cf tlIe punp mixing t,o tne residence l-ime is !,
KG aerated (m/s )

KL aeralec (m/s )

KL OVERALI, AERATED (m/s )

KG quiescent (m/s )

KL guiescent (n/s )

Kl, OVERALL QUIESCENT (m,/ s )

KL OVERALL (m/s)
air stripping time ccnstant (mrn )

0.19108
a .0t9092
0.011483
0 . 01102 9

7.635e-06
7.6e-06
1.391e-04
1C9.038



ERACTTCN SURFACE VCL4.TILIZED O

IRACTII\ S B[4rR3Ef VO[A- ILTZTD 1

TO_A- FKA "1 IUN VCLAI] L, /ED 1

FRACTION BICLOGICALLY REMOVED O

ERAC-T-O\ ABSORB:D 1

TOTAL AIR EMISS.ONS (q/S) 1

\1!g/ Year ) 4

EMISSION FACTOR (9,/cn2-s ) 2

UNIT EXIT CONCENTRATTON (ppnl,r) 1

D'TAILED CALCULATIONS At UNit 13 ASB ZONE 2

Type: aerated ba ot reatmen t

.1 324

.1833

.433e-06

.O28e-15

.453e-01

hrr.rr P \ BAE \TRS [dATER9 \ASB V5 3/74/2A23 2:7i:.27 ?M 19r18:!-,3
COMPOUND: M:THAI{ETH ICL (me:hy1 :ercapl,an)

Type oi unit i s aerated blotreatnena
l Description cf urit
2 ,{as:ewa t e r temperature (C)
3 length of aeration unit (rn)

4 rvid--h of aeratic:1 un11, (m)

5 cepth of aeraticl un-rt (rn)

6 Area cf agltatioir (each aerator,m2i
I Tot-a1 llu:.,ber oj agiLators rn the un-:
8 Pcr.rer oi agitation (each aeral-o:/ tlP)
9 InpeIIer d1ameter (cm )

10 Impeile: rc t at.ion (RPl4)

i1 Agi Lato: mechanical efficiency
-.2 aeraLor effectaveness, alpha
:3 if there is -olug ffow, en:er 1

-4 CveraLl bicrate (r,9./g bio-hr)
i5 Aeratron air i-o!{ (m3/s)
16 active bi.o:rass, aeration (g/1)
' -r co7q'/..7 'Len etLer -
18 specaal lnpjt
19 pH (enter 0 for no pH edjustment)

_8 ASB Zone 2

368
184
0.91
135
15

't ?40
0.33
0.83
0

19
0
0.3
0
0
1 .24

Prope.rLies of METHANITHICL (meti1yl mercaptan) at 32.1 deg.C (89.7 deg.E)
h1:0.003921 atm-m3 /::.o L .fJp= 2142.771 nri:.Hg (41.446 psaa)

211 .8 3B y/x
0.15664 g/L gas per g./L liquiC

Temperature adjustment factor = 7.446 " (T-25) , deg. C

k1= 0. L,/g-hr d]: 1.515e-05 cm2,/s iv= 0.23133 cn2ls
Cornpound f f o-,v rate f rom inLet ,,.rater is 5. 311e-05 q,/s.
Compound f 1o-u, rate from ir:Iet veot is 0. q/s.
Compound ffow rate from ir-let ducL .is 0. qrls.
Submer:ged aeia:ion .ate from rnleL venL is 0. m-:/s,
:oLdl suc:.el9ec a+-LcLi-n is 0. -J s,
The resrderl.e :ime i:l the unit is 17.139 hr.
_ Bi-m.S- frodt^--on

The biomass pr:oduction rat. as O.mg/h:. (0. nq/L)
The :raction Cissolveil solids ccnverted is 0.
The esr:imated biomass exit conce traL-ion is 0. rq/L.

Quiescent wind shear surface Sprrnqer
The fetoh :o depth ratio .is 3A2.1C3.
kl is est:mated as f-67e-06 i:./s,
kg is estrmated as 0-010933 ::./s. McdeL: 2

kg is estimated as 0.010933 r/s. Mcdel: 2

The Schnid! number -rs 0.64013.
-fe -'--i'ot v^ -'.y s Jf.?oB m s
kg 1s est-imated as 0.023996 ::.,/s, I"lode]: 3

'gr'a: ^d sur f : 'e
Tie *o-ri'1r sp.er ': 2'.6-1 r--d-.ns Le-L sJC-nJ.
The ro:at,ion fac:o.r NRW .is 2.052e+06.
The po'"ne. nunicer NPR is I . 381e-04 .

TIe ror-atior] f ac:c.r \FR is I9i ,021 .

R-46



kg (aqliat-ed) is esL:maLed as a.13868 m/s.
kl laglrated)is esL.inated as a.020121 m,/s.

The specified and gro'"{th blomass is 0.3 q/I-.
The effecaive KL (su.rface + ciffused aar) is 3.115e-04 :,/s.
The effec:ive s:ripping tirne (surface + Crifrsec air) js 43.518 minules-
hrs. )

The punp n.ix1nq time is 5 x the pumplng reclrcularon ti:r,e, 0. :r:n.
The ratio cf the nixi:rg to the strlping (surface + diffused ai:) is 0.
The mean resrdence time ls 1028.32 mln. (11.139 hr.)
Tre ratio cf the pJmp mixing to the r:esiCence time js C,

KG aenated (m/s ) a.192.?'?-
KL ae:ated (n,/s ) 0.021 i21
KL O'ELALL AER-4.TED (m./s) 0-012174
KG qurescent (m/s ) 0.011i43
KL qu.iescent (m./s) 1-61e-46
KL O\,'ERqLL QU;ESCENT (m/s) 1-631e-i6
KL OVER4.LL (n/s ) 3.715e-34
air stripprng :lme constan: (min) ,13.518
FRACTTON SURFA-CE VCLATILIZED 0.86584
FRACTICN SUBMERGED VOLAT]LIZED O.
TC:AL ERACTION VOLATILIZED O.86584
ERACTION tsIOLOGICALLY REMOVE] 0.09J514
.RACTION ABSORBED O.
TC,p.L AIR EI"IISSICNS (g/s ) 4 . 625e-C5

(Mg/year ) 0.001458
EM-SSTCN FACTCR t,g / cm2-s't 6.83e-14
UN:'I EXIT CONCENTkATION (ppmr,,) -.8f Lle-ll5

i.A - t- 2529



8AE H25 Factor
Summary of H2SSIM lnputs and Outputs

H2SSllil lnputs \Mndspeed 3.55 mph H2SSIM Outputs

Zone'l Zone 2
5/1712022

7t'1912022

7 /2012022

7t2-12022

DO
Temp

PH
Length
width
Aerators
Tolal HP

Zone 1 2one2 Zone 3
157 4.63 4.66

87.52 83.91 80.19
6.77 7.19 7.44
968 1208 1235
s68 604 617
31 156

2325 1125 450

Main lnlet Hardpipe Units
25 11 O 35 MGD
0.060 1.06 mg/L
390 390 mq/L

DO
Temp
pH
Length
width
Aerators

Zone 1 Zone 2 Zone 3
1.57 4.63 4.66

s6.27 93.37 89.26
7 .17 1 .37 7.48
968 1208 1235
968 604 617
31 156

Main lnlet Hardpipe Units
25.32 0.42 MGD
0.921 0.583 mg/L
390 390 mg/L

DO
Temp
pH
Length
width

Zonel Zone2 Zone 3
1_57 4.63 4.66

94.80 51.27 87.57
7.10 7.22 7.39
968 1208 1235
968 604 617
3'1 15 6

Total Sulfrde
Sulfate

Main lnlet Hardpipe Units
25.48 0.39 i,lGD
0 053 0 762 mgtL
390 390 mg/L

H2S g/s

H2S g/s

H25 q/s

Zone 3

Zone'l Zone2 Zone 3

Zonel Zo e2 Zone 3

zonel Zone2 Zone 3

AVG

Total ASB
0.1'11 g/s
't723 oDTP

o 012 tb/oDTP

TotalASB
0.1,14 g/s
1900 oDTP

0 014 tb/oDTP

TotalAsB
0.111 g/s
1900 oDTP

0.0'tl tb/oDTP

DO
Temp
pH
Length
width

Zone 1 Zone2 Zone 3
1.57 4.63 4.66 triain lnlet Hardpipe Units H2S g/s

94.76 90.42 87.08 Flow 19.93 0.19 MGD
7.1O 7.1S 7.35 Totalsulfrd€ 0.094 0.625 mg/L
968 1208 1235 Sulfate 390 390 mg/L
968 604 617
31 156

'DO are based on average of all DO readings from 2021 and 2022 Subpart S perbmance testing.

TotalASB
0.111 g/s

940 ODTP
0.022 rb/ooTP

0.01

0.015 tb/oDTP

0.07

0.09 0.03 nr

ELIiT

Totalsulfide
Sulfate

Total Sulfide
Sulfate

0.06

I---6r6--f -o.or--f -o.ot-l



NCAS| WASTEWATER HYDRoGEN 
LU|,!51?5 

EMTSSTONS StMULATOR (H2sstM) 5la7 /2011

ass

1.

2. Modelzone rnfomation

3. Load Ch...d.ristics

oata Conditlons

and Che mical Cond itio.s
Model Controls

RUD tl2SSIllr

Shee t

l-
1,

Zone t Zone 2 Zone 3 Zone 4 llnits
1.571780303 4_6275 4.55973484A rnglr

47.52 81.91 80.19

PH 6.77 7,19

tA*.biE I a"."ui" :] I n"-ur" !
Lentth 968 1208 1235

968 604 617

Depth 4.5 32 3 ru.t -j
Mixing ruoo"'"t -] fir.j-*E

l1 15 6

2375 112 5 450

1.625 L_625 1.525 tr"* I
1200 1200 1200

0 0 0

0 0 0

II

IIIIII

I

25.11 lvco-o.35

0.06 r os7 I m8/t -
390 l-v,-390

Type of s3sin

Loo.nng

Totalsulfide

Sulfate

3.55

t9



H2SSIM Results

Percent Inlet Sulfide Removed -35.4%

Basin Em issions Units

Total Emissions (H2S) 0,111

Total Emissions (H2S) 7726.8 lbs/yt

Total Emissions (H2S) 3.9 tons/yr

Total Emissions (H2S) 3.5 tonnes/yr

Emission Flux (H2S) 15.5 gms/m 7

s lu /2022

Current Parameters

o.2s

ThetaGen 1,06

KDO 0.05

KS04

kanox 0.005

ThetaOx 1.05

m 1

n 0.2

MLVSS 272.2

02 Transfer Coeff 2

alpha L 0.83

alpha 2

Zone Emissions Zone I Zone 2 Zote 3 Zone 4 Units
Zone Emissions (H2S) 0.07 0.02 0.02 gms/s

Zone Emissions (H2S) 4978.9 1486.3 7267.7 lbs/yr

Emission Flux (H2S) 25.9 9.9 8.1
,7gms/m yr

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 mc/L

Liquid Sulfide Load (lbs/y) 34.400 6.200 5.200 lbs/yr

gms/s kgen

10

0.6



ASB

NcASr WASTEWATER HyDRoGE* 
LU,l5l?5 

EMtsstoNs StMULATOR (H2SStM) 7 /79/2022

Data 1.5ite rdentification

Model Controls

Ru ll2SSl}l

Clear Itrput
She.a

oata 3.load Charicterktics

3'
1-

fAsB t]

Zone 1 Zone 2 Zone 3 Zone 4 Units

1.571780303 4.62/5 4.559734848 mt/1

96.27 93.37 89.26

177 1.37 7.44

leerorrc;l
tenEth 958 1108 1235 t

968 604 617

Depth 4.5 !.2 3

Mixing tM"d","t:]
3t 15 6

232s 1125 450

lmpellor Size 1.625 1.625 1.525

1200 1200 1200 RPM

0 0 0

Weir Heitht 0 0 0 tr..t ,

25.32 It lrco no.4z

0.921 lf-8/t:l0.583

390 lF/,1390

1.55

=

LJ
I

=H

2.

HardDiDe

TotalSulfide

19



H2SSIM Results

Percent Inlet Sulfide Removed 86.O%

Basin Emissions Units
'l'otal Emissions (H2S) 0.145 gms/s

Total Emissions (H2S) 10050.3 lbs/yr

Total Emissions (I-I2S) 5.0 tons/yr

Total Emissions (H2S) 4.6

Emission Flux (H2S) 20.2 gms/m2 yr

7/79/2022

Current Parameters

kgen 0.25

ThetaGen 1.06

KDO 0.05

K504 10

kanox 0.006

Thetaox 1.05

m T

n o.2

MLVSS 272.2

o, Transfer coeff. 2

alpha 1

alpha 2 0.6

Zone Emissions Zone I Zone2 Zone 3 Zone 4 Units
Zone Emissions (l{2S) 0.09 0.03 0.02 gms/s

Zone Emissions (H2S) 6430.8 1936.5 1683.0 lbs/yr

Emission Flux (H2S) ??q 13.0 10.8 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.005 0.000 0.000 mg/L

I-iquid Sulfide Load (lbs/yr) 60.200 6.100 5.400 lbs/yr

tonnes/yr

0.83



NCAS| WASTEWATER HYDROGEN sr"u,lsl?5 EMtsstONS StMULATOR (H2SStM) 1/20/2022

Dats

catawba sc

A58

7.

oata 3. LoBd ChaEcterinics

5. Zone and Chemlcal Condltlons

Model Controli

Run l12SSlNl

Cl.ar lnput
Sh€c a

Zone I Zone 2 Zone 3 Zone 4 Units

Dissolved Oxygen 1.5717E0303 4.6275 4.659734848 mt/l
94.8 91,.21 47.51

PH 7.7 1.72 7.39

ta.."bi"l
LenBh 968 1204 1235

964 604 67? Et-
Depth 4.5 3.2 3

Mixing fM"d;t.J fM-r*." tM"d...:]
31 15 6

2325 112 5 450

lmpellorSize 1.625 1.625 1-625

1200 1200 1200

0 0 0 r..'-i
0 0 0 l** -

II

t3:
1,

)

25 48 lwoo-0.39

0.053 | -.r ' -0.76)

390 |""-390

3.55

I e.-ur" :]

79



H2SSIM Results

Percent Inlet Sulfide Removed

Basin Emissions Units

Total Emissions (H2S) 0.111 gms/s

Total Emissions (HrS) 7721..2 lbs/yr

Total Emissions (H2S) 3.9 tons/yr

Total Emissions (I{2S) ton nes/yr

Emission Flu (H2S) gms/m2 yr

7 /20/2022

Current Parameters

kgen 0.2s

ThetaGen 1.06

KDO 0.0s

KSO4 10

kanox 0.006

ThetaOx 1.05

m 1

n 0.2

MLVSS 272.2

o, Transfer Coeff 2

alpha 1 0,83

alpha 2

Zone Emissions Zone2 Zone3 Zone 4 Units
Zone Emissions (H2S) 0.06 0.03 0.02 gms/s

Zone Emissions (H2S) 4266.3 1852.9 1602.0 lbs/yr

Emission Flux (H2S) 1,2.4 10.3 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.002 0.001 0.000 m\ll
Liquid Sulfide Load (lbs/p) 26.800 6.300 5.600 lbs,/yr

15.5

0.6

Zone 1

22.2

f-s4r% I



NCASr WASTEWATER HYDROGEN S""U,$lqE EMtSStONS STMULATOR (H2SStM) 7l7tl2022

oata l. slte ldentlfication

Catawba 5C

A5B

2. Model Zone lnfomation

Oata Type 3. ro3d Char.ct€rlstks

19 93 019 MGD -

TotalS!tfide 0.094 0.625

r90
390

4.

D.t. 5. Zone and Che mi.al Cond itl6ns

Model Controls

Run ll2sSlNl

ClEar Inpul
Shect

f: :i
Hardpipe

1 l

Zone I Zone 2 Zone 3 Zone 4 Units

1_571780303 4.6275 4.559734848 ry/t
94.76 90.42 87.08

PH
'1.1 7.79 7.35

tA"-brE
Len$h 968 1208 1?35

968 604 6r7

Depth 4.5 3.2 I

Mixi.t fM-r.;E
31 15 6

2325 1125 450

lmpello. Size 1.625 !.625 1_625

1200 1200 1200

0 0 0

o 0 079

F :l

ft.d",-E tM"d;!

=

I



H2SSIM Results

Percent Inlet Sulfide Removed -27.t%

Basin Emissions Units

Total Emissions (H2S) 0.111 gms/s

Total Emissions (H2S) lbs/yr

Total Emissions (H2S) 3.9 tons/yr

Total Emissions (H2S) 3.5 tonnes/yr

Emission Flux (l12S) 15.5 gms/m2 yr

7 /21./?O22

Current Parameters

kgen 0.25

ThetaGen 1.06

KDO 0.0s

KS04 10

kanox 0.006

ThetaOx 1.05

m 1

n o.2

MLVSS 272.2

o. Transfer Coeff. 2

alpha 1 0.83

alpha 2 0.6

Zone Emissions Zone I Zone2 Zone3 Zone 4 Units
Zone Emissions (H2S) 0.06 0.03 0.02 gms/s

Zone Emissions (FI2S) 4305.7 1874.2 1580.9 lbs/yr

Emission Flux (H2S) 22.4 12.r 10.1
,7gms/m Yr

t,iquid Conc. (Total Sulfide) 0.002 0.001 0.000 mc/L

Liquid Sulfide Load (lbs/yr) 21.300 5.000 4.400 lbs/yt

7700.8



WASTEWATER TREATMENT PLANT - SUPPORTING INFORMATION
PROJECTED ACTUAL EMISSIONS



New Stripper Scenario - Projected Actual Emissions

H25, TRS Compounds, and VOC

New-lndy Catawba - Catawba, SC

Concentration Loadings H25, ppm DMDS, ppm DMS, ppm MMC, ppm

No Hardpipe flow (foul or stripped) N/A N/A N/A N/A

ASB lnfluent (Wastewater) 0.25 0.09 0.20 0.0026

Flow weighted Loading: 0,2 5 0.09 0.20 2.60E-03

WATERg Results H25, cls DMDS, cils DMS, g/S MMC, s/s
ASB Zone 1 0.07 0.03 0.15 2.13E-03

ASB Zone 2 0.03 5,038-04 3,19E-03 3.77 E-os

ASB Zone 3 0.02 9.42 E-06 1.11E-04 1.22 E-06

TOTAI ASB 0.12 0.03 0.16 2.17E-03

PAE Emissions Factors H2s, lb/ODTP DMDs, lbloDTP DMS, lblODTP
MMC,

rbloDrP
Total AsB 1.03E-02 2.81E-03 1.36E-02 1.88E-04

Hardpipe Flow (Foul or Stripped Condensate)
Post-Project ASB lnfluent Flow:

TotalASB Flow:
TotalASB Flow:

Pulp Production

O IVIGD

25.48 MG0
25.48 MGD

7716.47 Lls

2200 ODIP/day

H2S

DMDS

DMS

MMC

34
94

62

48



Type cf uni. rs
1 To:ar ',rater added at the unit (,/s)
2 Area of openlngs at un.rt (cn2j
3 Radirs cf drop pipe (crn)

4 Drop l.ength tc conduit (cm)
5 Hirmidlty of ln1et ai: (a)
6 Temperature of air (C)
.'--a-1 a:r '/el ., iLy f L/:.- l

B nanhole air velocr:y (ftlmin)
9 ConCuit air velocr:y (ltlmin)
10 r,iind speed (cm/s at 10 m)

11 dis:ance to next unit (crn)

12 slcpe of underfloh'conduit-
13 frrction factor .l. i qurd
14 fr:ation factor gas
15 radfus of underflow conduit (cm)
16 UnCerf Lo-!v T (C)
17 oscil Lation cycle trme (rni:l)
1t cesrqn cclfec:icn velccaties (itls)
19 cesrgn b:ancr lrne frac:ior full

50

Type of unit is
B IIL partition flag:1. adjust for: scrlrllon
o r. , - ' -. 1a-Ce r. -mber
10 oi1 rnclecular welght
11 oil density lq/cc)
12 NaUT 1:munica-oaf 2=rndustr:lal 3:tu.b-
13 ),laUT 1=mass :r. 2=equil
14 parts biomass per 1!00 par;s CoD

oil wa:er partiti.n method 0:owpc
use UNIFAC acueoLrs ciata base =1
specify mass transfer for uni:, :1
Use bionass for unit option/ :1
brogrowtl Monod half concentration ppm

DETA:LED CALCULATIONS at Jnri i1 ASB zone 1

Type: aerated bict rea tmen t

Stripper 3cenario\ASB Nei'r Strir:,per v5 3/74/2C23
COMPCUND: lIl"lET I1Y: DI SULFT DE

bic-reo,mer-
l Desc.iotion of unit
2 Wastel.rater tenper:ature (C)
3 1engt1 cf aeratlon uni: (m)

4 wrcith ol aer:ation unit (m)

5 depth of aeratior. unit (m)

6 Area ol agltation (each aerator:,m2)
' o:s ir- -l_-e Lr--L' l( :1 . ltrllu-rer er lgLLdL

q Dar{-- r- ag'- .t- rfn :eacf. d+rdL .r, hP
9 Impeller diamete: (.) r)
10 Impeller rotaticn (:lPM )

lI AE- dL,r ne-l.onjcd' e j'F1:-
12 ae-ra t c l: effec:i./eness, alpha
13 rf :here is pLuq f Lor\', enter 1

14 OveraLf biorare lmq/g b1o 1r)
15 Aeration alr flow (m3/s)
16 active biomass, aer.ation (g/1)
17 I: coi'ered, ahen enter 1

1B speciaL inpu:
19 pli lenter 0 fcr no pH adjustment)

1

WIiTP\PA'\NE'i,!
1:52:24 PM 19;2'1 t5C

15
16
l1
iB
19

0

53
5

51
4C
25
84

66
441
500
.0i5
.016
.006
r2
25
5

2
I

34.08
295
295
1.4
135
31
15
49-51
12tA
0.83
0.83
0
',9

0
0.3
0

0
1.04

P.o.er:ies oi trIMETHYL DISULFIDi aL 14.1
R-5q

deg. C (93.3 deq. F )



hI= 0.001114 atm-m3/mol vp= 45.941-. m,ntig (0.88868 psia)
95 -2 y/t
0.058011 g/L gas per g/T, Liqui.j

Temperal-ure aClus:ment factor = 1. C45 ^ (T 25) , of,J. a
k1= 0. L./q-h: dI= 1. C4-,e-ul.r cr.2/s iv: 0.083C22 clrL2ls

Corpouni flow rate frcm inLet r,'ater. is 0.087838 g/s.
Cor,pound flcw rate frcm iirLet vent is 0- g/s-
Ccmpound flcw rate frcm inLet duct rs 0. g/s.
submerged aeration rate :rom inlet vent is C. m3/s.
Trtal subme-rqed aer:ation rs 0. n3ls.
The residence time in the un--: is 30.325 hr:.
_Biornass produc t i on

The biomass production rate is 0.mg,rhr. (0. mq/L)
fraction dissolved solids converted is 0.
estimated biomass exit concentration is 0. mg/L.
Quiescent wind shear surface Springer

The :etch tc depth rat-io is 23,-.166.
kL is estimated as 5-971e-C6 m/s.
<J rs -s--rr- 1 r: -.01'599 n.'s. \4oce : I
kg is estamate.l as C,005598 m,/s. Mode-: 2

The SchmrCt nunbe:: is 7.1X412.
lh. fri rL- rn .e-LJc-Ly s I . '-E m/i
kg 1s estana:eC as 0,012921 m/'s. yode-: l

Aoitated surface
The :otatrcn speeC is l?5-654 radians per second.
'lhe :otat.Icn :actor NR!^7 is 2. 052e+06.
The power nunlber NPR is ?.881e-04.
The rotation iactor NFR rs ?97.027.
kg (agitated)is esii.:.ated as 0.11564 r./s.
kI (agitated)is es:irated as 0.017486 m,/s.

The specified and gr.owth biomass is 0.3 q/L,
The effective KL (surface + daffused air:) is 2.753e-04 m,/s.
The effective strrpping :.ime (su:face + daffused arr) 1s 84,752 minutes.
rrs . )

The pump mixing t]me is 5 x the p,rmp:ng reclrcuLaion lime, 0. mir-
The raLro oi the mixing rc the striprng (sur.face + diffused air) is 0,
The mean residence trme rs 1819.519 mrn. (30.325 hr. )

The ratao of the -oump mixing to the resrdence time is 0,
KG aerated (m/s ) 0. 11181
K:, a e ra te.l 1m,/6) 0.01i486
Kl, CVERALL AEP-ATED (m/s) 0.005609
KG qLriescen: (m/s) 0.005103
KL quiescen: (m/s ) 5.911e-C6
Kl- CVERF-LL QLIIESCENT (m/s) 5.883e-36
(L CVERALL (m/s ) 2 . ,- 5ie-C4
alr st:ipping time constant (if in) 81. ," l:2
FRACTION SURFACE VOLATILIZ]D iJ.36]93
FRAC'I'ION SUBMERG:D VCLATIL]ZED O.
TOTA- FRACTICN VOLATILIZED 0.36] ?3
ERACTTON BIOLOGICALLY R.MCVED . ,619:2
FRACTTON ABSC1BED O.
TOTAL AIR EMISSICNS (q/sl C.031961

(Mglyear ) 1-00811
EMISSION I'ACTOR ig/cm2-s) 3 -613e-7-,
UNII Ex-tT CONCENTRATICN (ppmw) 0.001334

DEIAILED CALCULATIONS a. Unit 1, cef.s!s,er- eall st
Type: systern ex i: stream

t\1 .41,254

'U!WTP\ PAE\NEW
1:52:24 PM -9:21:50Stripper Scenario\AsB Ne!, stripper y5 3/74/2023

COMPOUND: DIMETHYL DI SU],8.I DE

Type of unit is sysi,em exit stream
l Descrip:ion of u;li L

TOTAL AIR EMISSIONS ( /s)

72 dei. system exrt st

0.



(ttgl,vear)
EMISSION FAaTOR (9./ cm2 -s )

UNIT EXTi CONCENTRATION (ppmw )

DaTAILED CALCULATIC\S at .Jnrr 13 defauLt
Type: open hub drain

0

3

2

o!re n

6i3e-11
231e-06
hub d

liii1lTP\PAE\NEW
'. | 521.24 PM 79:.2'i:5aStripper Scenario\AsB New Slripper v5 3/14/2A23

COMFOUND: DIMETHYL D] SULFI DE

Type of u:ilt is open hub drain
1 Descriptlcn of unl t
2 Underflow , (C)
3 Total water adcied at the unat lfls)
4 Area of openings at unit (cm2)
5 Rad:us of drop pipe (cm)
6 Drop lengLh tc ccniui: (cm)
f Open sur face:i
8 S.rbsur:ace ent rance:1
9 slbsuriace exit:1
10 raCius of underilow conduiL (cm)
11 distance tc next unit (cm)
12 sfope of underflc',^r conC.rit
16 velocity air at dr:ain cpenrng (ft/min)
17 munrcipal. l.!-asle in conduat =1
18 Assume equilibrium in unit, =1
19 pH (ent-er 0 for no pH adjuslment)

1-_i default open hub i
43.E9
0

50
5

67
1

0
0
72
500
0.015
t4
0

0

8.9

Equilibrium parLr:ioning i1 drain cirop huc is assumed.
Total drain flcw rs 1116 1/s.
i,ieight fr:actaon dc',4n is 8.680001E-08
Gas concentration in 0 mof fracticn.
Gas flow 1776 L/s
Werght fraction out at base of drop is 1.8107855C831214E-0a
fraclion :ransferr:ed .in Lhe dra-ln drop from hub :s .093228
:ractlon loss ln wastel Crop to hub
f ractior, I oss in -!'raste2 Crop ro hub
f.action loss in 'vaste3 drop:o hub
f:act:on foss in collection hub drop
fraat l on loss in r:nil
f.ract-ron loss in line rul
ccmpcnent upsi.ream of unit, g,/s
moL fract. headspace upstrean (y)
headspace aL conduit discharge, y
headspace end of ccrduit (y)
mol f:act. headspace !,ent base
headspace f 1o'/i cr-rt ver]t (cc/s )

headspace f f or,i doivn line (cc,/s )

KG sur:face (1/s )

KL surface (r./s )

fIo', cf !^/aste dcnn hub (1/s)
component f1or,, in !{aste rnLo unit
total component rntc un::, g/s
TOTA- ATR EMTSSlONS (g/sl

(Mg,/year l
EMISSION FACTOR t,q / cm2-s)
UNI - EXIT CONCENTF-ATION ippm'^')

DETAILED CALCULATIONS at Ullit 1l ASB
Type; aerated b.i o:.rea t:,ent

0
0
0

0

0
0
0
0

0

I
2

. Bl6e-20

.233e-06

(q/s)

-i. 116e+06
1.116e+06
1932.446
6.515e-09
0.
c.096869
0.08i838
c.009031

3.673e-11
0.078r08

Stripper Scenario\AsB New Stripper v5 3/74/2A23
COMPOUND: DIMETHYL DI SULFI DE

.\o{ i ur'-:r'-arI er oi--J?o'-_etL
1 Des..rption of !nil-

B-61

wr,4]T P \ PAE \Ne',]
"-ta2t24 PM 19 t.2'i :5C

l'1 ASB Zcne 3



2 h-as: ei"ra: e r- temper.ature (C)

3 fength o: aer:at'ion unil (m)

4 wicth of aera:icn unit (m)

5 depth of aera:ior unit (:!)
6 l\rea of agitario:l (each aerator/n2)
f Tctal nu::-ber o: agitato.Ls in ahe -rn:a
B Pcner: of agitatiorl leach aeratcr/ HP)
g ITpel-er diameter (cm)
1C Impe- Le. rctation (RPM)

1'l Agita-or mechanical ef:iciency
12 aerator ef:ectiveness, a lpha
13 if thcre is plug f1ow. erter 1

14 ove:a.II bic-rate (:g/g bio-hr)
15 Aer:aLron air jlor,' (m3/s)
16 ac1,.ive biomass, aeratron (g/f)
1f If ccve:ed, the:'i ei'iter 1

I3 s.-. ;l i n. rr
19 pH (enter 0 fcr no pH acljus:mert)

JU.i_ll
3,-6
13!
i.9l
135
5

4 9. 5l
7 2A'.a

0.3-?
0. ir3
0

19
0

0.3
0

C

i .42

Propertres of DIMETHYL DISULFIfE at 30. deg.C (86. deg.F)
ht= 0.00141 atm-m3/mol vp:37.814 mmHg (0.7314 psia)

t g .35?- y/t
A.A56126 g,/: gas p,-r g/L liquiC

Temperature adjuslmenl faclor = 1.046 ^ (T-25)/ deg. C

k1: 0. L/g-hr d-= 1.027e-05 cm2ls dv: 0.085991 cm2./s
Compound flow rate from :nIe-. watel: is 5.19e-05 g/s.
Compound l1o'^' rate from :n1e: vent is a. g/s.
lompc*nl f-Low :ace from -n-Le- dr-L -LS ).9/s-
Submerged aerat.ron rate from inlet vent is 0. rn3ls.
Tota- submergscl aeratlon is C. m3/s.
The res.idence trme in the unit 1s 16-011 hr.
_Biomass production

The biomass pr:oduction rate is !.ngr'hr. (0. mglL)
The fraction dissolved sofids converteq rs 0-
The estimated biomass exit concentraLion is 0. mg/L.

_Quiescent liind shear s urf ace_Spr- inqe r_
Tne fetch to depth ratio is 329.615.
kI .is estiif,a:ed as 5.918e-06 m/s.
kg -s esLi:..'.el -s C.0C5515 m/;. Mode-L: 2

kg is estina:ed as C.005515 m/s. Modef: 2

The Schnidt number is 1.14436.
T.re fricticn veLoclty is 31.398 m,/s
kg is estina:ed as 0.012?42 m/s. Modef: 3

Agitated. su rfa ce
The rotaticn speed is 1.25.654 radians per second.
Th-^ rotation :actor NRt{ :s 2.052et06.
T5e polrer n-rrnber NPR is l.8B1e-04.
The rotation :actcr NFR :s '79 t".421 .

kg (agitated)is estinateC as 0.11,i3 nt/s.
kl (aglt.lted) is estimareC as 0.0151'i 2 m./s.

The specifled anC gro'r'rth biomass is 0.1 g,/1,-
The effective KL (surface + drffu-led air) is 5.9f2e-05 m,/s.
The effecLive st.icprng :ime (surface + CifiuseC air) is 253-9A4 min.rles.
irrs . )

The pump nix.ing time is 5 x the purnping rec.ir]culaio:l time, 0, nin.
The raLio of the mixinq tc th.e striping (surface + diifused arr) 1s 0.
The mean residence time rs 960.664 mir. (16.011 hr. )

The ratao of the pu:p m:xing to tie resiCence time is 0-
KG aerated (m/s )

KL aerated (m/s )

KL OVERA-L AERATED (.f,/s )

KG qui esc--n t (m,/s )

KL qurescent (n/s )

KL OVERA-L QUIESCENT (m/s )

KL OVEP.-q:L (m/s )

arr stripping time ccnstant

(4 .?324

(mi1 )

R-6'

0 .1,7644
0.015772
0.004111
0.005679
5.918e-06
5.813e-06
5 .9 ."12e-45
253 .944



FLqCTION SURFACE VOI,AfILI ZED

FLACT]ON SUBMERGED VOLAT ] LI ZED

TOTAL iRACTIO],] VOLAT I -I ZED
ERACTION BIOI,OGICAI,LY REIIOVED
FRCCTION ABSORBED
]OTAL AiR EMISSICNS (q/S )

LMg / year)
EMISSICN FACTCR (9,/cm2-s )

UNlT EX LT CONCINTP.ATION (ppmw)
DETAILED CAI,CULATIONS at Unit 18 ASE ZONE 2

Type : aerated bi ot rea trien L

.181490

C

C

0

0

2

1

2

.18149

.71054

.419e-06

.9?e-04

.332e-14
-231e-06

WWTP\PAE\NE!,.I
1 5?.)l Dtul -q.:1.5nStripper Scenario\AsB NeLi Stripper \15 3/1"A/2A23

COMPOUND: DIMETHYL DI SULEI DE

Type cf uniL is aerated riotreatment
l Descr:.1pLion of unr:
2 Wastewater teiipera:ure (C)
3 fength cf aeration unit (m)

4 !,iidth of aeration unit (m)

5 depth of aerat1on unli (m)

6 Area of agitation (each aeratcr,m2)
l:otal number cf agita:ors :n t:re unit
B Poiner of agitation (each aerator,ltP)
9 lmpel ler dlameter (cm)
10 Impelfer rotaticr (RPM )

l'l Agi :aLor me:han-ca1 effic-er.cy
12 aeratcr effectiveness, alpha
13 i: :here -rs plug flow, enter 1

14 overall biora:e (mglg bio-hr)
15 Ae.ration air f 1o'"^/ (m3,/s )

16 actrve biomass, ae.ation (9,/f )

1l If covered, then enter 1

1B spe.iaf inpu t
19 !,H (enter 0 for nc pFl adjustment)

ASB Zo[e 2

32.03
368
184
4.91
135
15
l5
49.53
r20a
0.83
0. 83
0

19
0

0.3
i
C

L24

Properties of DIMETHYL DISULFIDE at- 32.7 deq.C (89.7 deg.F)
hL: 0.001556 atm-m3/mo1

86 -5i 9 y/x
0.C62258 q,/- gas Pe

ed aeratlon rate from inlet, ven: is 0. m3,/s.
.orer jel aerar'rr is l'. m)'s.

vp= 41.785 rurHg (0.80821 psla)

Temp
k1=

Compoun
Compoun
Compoun
Subme rq
Tolal s

erature adj ustment
0. L/g-hr
d flow rate from in
d flor,r rate from in
d flow rate from inlet duct is 0. g,/s.

I s/
fact
d.L =
let
let

L frquid
or = 1.046 ^ (T-25) , deg. C

1.034e-05 cm2ls dv= 0.081022 cm2./s
rnater is 0.001489 q/s.
vent 1s 0. g/s.

Ihe residence time in the unit is 16.348 hr.
_Biomass product i cn

AgitateC sur face

The biomass pr:oC]ctlon rale is 0.mglrr. (0. mg/Ll
The fr:actaon dissoLved so-rds converted 1s 0.
The estiinateC biomass exil ccncentratio:r is C. mE/:.

, Qurescent h''ind shear surf ace_Springer _
The fetch to Cepth raiio is 302.703.
kl is esr:imate,j as 5.945e-06 m,/s,
kg rs eslimated as 0.C05633 m,/s. MoCeI: 2

kg rs estimateci as 0.005633 m/s, Hcdel: 2

The Schmidt r-umber is ),. ,12317.
'I'he f r:ct.ion vef ocity 1s 31.398 n,/s
kg is estimated as 0.0-2836 n./s. Mcdel: 3

The rctatron speec rs --2a-654 raCians per seccnd,
The rotation factor NRw is 2.052e+06.
The po'rer nur.be: NPR is l.3B--e-04.
The rctatron factor NFR is 191 -02i.

R-Al



kg (agi:at-ed) is estrmated as 0.i1493 m/s.
kl (agltat-ed)is esl-:maLed as 0.015622 r:/s.

The specif .ied and grc,^-ih biomass is 0.3 t7lL.
li,. effe.Li e (- J-'ra-e oi'tus-. r r .s t.l98e-:4 n/..
T]e e.ffect.ive s-ripping tlme isurface t diffuseC air) is :01,198 minul-es.
(1.68663 hrs.l
The pump mixr-nq tlme is 5 x:he pumping r:ecircuiaior time, 0, min.
fhe ratio of the mixing t,o the str:iping (suiface + diffused a-r) is 0.
:he mean residence time 1s 980.894 min- (16.348 hr. )

:h" ralro cf the purnF mixing to the resiCence tane is 0.
KG aarated (m/s) 0.11114
KL aa rated (m,/s) 0.C76622
KL OVaRAL! AERA-ED (m/s) 0.C05152
Kc quiescent lm/s ) 0. 005138
KL qu:escent (m/s ) 5.945e-06
KL oVaRAL,- QUIESCETIT (m/s) 5.85e-06
KL OVERALL (m,/ s ) :.598e-04
air stripping t:me cons:ant (min) 101.i98
FRACT,ON SJRFAC' VO:ATILIZED O.33IB2
FRACT]ON SUBMERGED VOLATILIZfD O.
TOTAL ERACTICN VOLATIL]ZED 0.33782
FRACTION BIOLOGICALLY REMOVED O .62J 32
Fa\CI-ON ABSIntsED J.
TOTAL AIR EIIISSIONS (q/s ) 5. 03e-04

(l'Iqlyear) 0.015863
El"lIsSIoN EACTOR ',q / ct:.2-s ) 1.42-9e-1,3
UNIT EXIT CONCENTRATION (p.DTnI,./ ) 1.65e_05



Type of unr; is
1 Tct,af !\'ater added ai tne unlt (f ,/s)
2 Area of openrngs aL Linrt (cn2)
3 Radi'.rs cf drop pipe (cm)

4 Drop length tc conduit (cm)

5 Hirmldity of lnlet ai. (?)
6 lemperature of air (C)
I lraln air velccity (ft,/nin)
B manhole air: velocr:y (f t,/min )

9 Conduit air ve1ocil,y (lllmir)
10 I,iind speed (cm/s at 10 m)

11 iistance to i]ext unrt (cm)
12 slope of underf Lo!,' conduit
l l t' ..r on t ,'r :r:or i o -- .1

14 frictron factor gas
15 .radius of underflow condurt (cm)
16 Jnderffo!, T (C)
1f oscilrat-ion cycle time (rn.rn)

18 deslgn colteclion velccit:es (ftls)
19 design branch l.ne fraction fulL

5i

Type of ilnit is
B HL partitlon flag:1, aClust for sorption
9 un:t recycle convergence numller
10 crl molecular weigh:
11 ciI density lqlcc)
12 NaU'l 1:municipal 2=inCustrial 3:turb.
13 NaUT 1=mass tr. 2:equrl
14 parts bromass per 1000 parts CoD
15 cil water part-1:icil meil:od o:owpc
16 use UNlEAC aqueous data base:i
1l speclfy mass transfe: fcr Lrnrt. =1
18 Use bicmass fcr un.rt option, =1
19 blcgrowth Moncd half concentration ppm

DETAILaD SALCULA:IONS at Unit 1l ASB Zone 1

Type: ae.ra:ed bi o: reatmen t

Stripper Scenario\ASB New stripper v5 3/14/2A23
CCMPOUND: DIMETHYL SULFIDE (DMS )

Itt^lT P \ PAE\New
l:52124 PM 79:.28:-26

a

204
0

0

0
0

0

50

61
40
25

t2B
66
441
500
.015
-1r16
.006
t2
25

2

.4

ASB Zone 1

34 .08
295
295
r.4
135
31

49.53
1200

Type of u:lit rs aera:ed b.iotreatment
1 Descripticn cf unit
2 t!-as tewa t e. tempe:ratu.re (C)
3 feng:h of aera'--ic:r unft (m)

4 'didth of aeraticn uni: (m)

5 depah of aeraticn unit (m)

6 p,rea cf agitaaicn leach aeratcr,in2)
7 Total nrrmber of agitatcrs -n tre unit
E Por,ner of agitation (eac:l aerator,HP)
9 Impeller daameter: (cm)

-0 Impei 1e.: rcLation (RPM)

11 Agi taLor: mechanical efficlency
12 ae.ra tor effectrveness, alpha
13 if there is -oIug fLo-!v. ente:1
14 Ov3ralL bior:ate (mg,/g bio-hr)
15 Aeration arr ffow 1m3/s)
1ti acti!'e biomass, aeratron (g/1)
' .' -r eo';cr-r. -hen en er -
1B special input
19 pH 1ente. C for 10 pH adjustment)

Prcpe.tles of DIMETiIYL SULFIDE (DMS) at
R-65

11

34.1 deg.C (93.3 deg.F)

r9
0

0.3
0

0
1.04



h1= 0.002924 atm-:3/r.o1 .'-p= 104.653 mmSg (13.529 psia)
762.463 y/t
0.11606 E/L gas per g/L liquid

Temperature adjustmenL .facLor : 1.046 ^ (T-25), ceg- C

k1- 0. L,/q-lr Jf= L-5J.1e-C5 crn2,/s c\"r= 0.'l 4165 cm2/s
Cornpound f-Low rate :rom inlet water is 0.19163 g/s.
Cornpound .f.Iow rate :rom iniet vent ls 0. g/s.
Compound ffow rate :rom inlel cluct is 0. g/s.
Submerged ae.raticn ral,e from i:ilet ./ent is 0- m3,/s.
Total s..rrrnerqed aeration is 0. m3/s.
The residence ti:ne in the u:rit 'i.s 30.325 h:.

The biomass prod.lctlon rat-e is 0.mglhr. (0. mg./L)
The faactlon dlssolved solrds conv-or:eC is C-
The estima:eC biomass exit ccncentr.a:icn is C). mgiL-

Q[]escent r{ind shear sur:a ce_Spri nger_
The tetch to depth ratio is 231 .166-
kI is es:imated as ?.634e-06 rn,/s,
kg is es-imated as 0.00191? n/s. Modelr 2

kg is cs: ir a ed ai 0.00 . ll . m/s. F-. dol: 2

r-he Schmldt number is 1.01591.
ihe fric:ic:r velocity is 3f.398 rnls
k9 .s es.jr..orel ,. C.J.I-or: m/s. Mole-: J

_Bicmass production

Aoitated sur face
The .rota:ion speed is 125.654 radians per second.
The r:otaaicir factor NRr,^l as 2.052e+06,
lhe pov/er nr-rnlce r NPR 1s l.8B1e-C4.
lhe rotal-i01 factor: NFR '-s '19.1 .A2l .

kg (aqltated)is estimated as 0.14978 m/s.
k1 (agitated)is estinated as A-A2\a24 m/s.

The specifled anC growth biomass is 0.
The effective KL (surface + diffused air)
The effective st.ipping time (surface + d
rrs. )

Type of unit is sysiem exlt stream
l Description cf uiri t

3g

i f f

/L.
4 .1 .1e-AA m/ s .

used air) 1s 48.915 minites. (0.81526

The pump:.ixing time 1s 5 x the pumping recirculaion tinre, 0. rn.in.
The ratio of Lhe rnix:nq :c ahe striprng (surface = diffused ar.r) -Ls C

The mean :esidence L:me is 1819.519 nin. (30.325 hr. )

The ralio of the pump mrxirrg to the resiclence tlme is 0,
KG aeratec (m/s ) 0.15258
KL aeratec (m/s ) A-A27024
KL OVERALL AEFIATED (rnls ) u.009]69
K3 quiescent (m/s) 0.003066
KL quiescent (m,/s) l. 634e-06
KL OVERALI, QUIESCENT (m,/s) ?.514e-06
KL OVERAL], (m/s) A.1'1e-O4
air slripping timc consiant (min) 48.915
FfuqCTION SLTRFACE VOLATILI ZED O.80146
FRACT]ON SUBMERCED VOLATILIZED O.
TOTAL EFACTICN VOLAT]LIZED 0.80146
FSACTION BIO:.OC1CAL1,Y REI4OVED A .1'I 699
T3ACTION ABSCRBED O.
TOTAL AIR EMTSSIONS (S/s) 0.15358

(149./year:) 4. B4-l3i
EI4ISSION FACTOR ',9 / ctr.2-s ) 1.l65e-10
UNIT ExIr CONCENTRA'IION (ppr,!i) 0.0037

DETAILED CALCULATIONS at Urit :2 def.svstem exiL st
Type: s!'stem exrt s: ream

WWTP\PAE\NEW
19 : ?8 :26Stripper Scenario\AsB Ner{ Stripper v5 3/14/2X23 1:52:24 PM

COMPOT:rND: D-NIETHYL SIJLFTDE lDMS )

TOTAL AIR EMISSIONS (g/s)

72 cief - svstem eEit st

0



(Mg/Year)
EMISS]CN EACTCR (g/Cm2 _ S )

UN:T EXIT CONCINTRA]ION (PPMW)

DET.qIiED CALCULATIONS a: Unit 13 default
T\rpe: open hib drain

0.
i. i65e-1C
i.485e-05

open hub d

itliTP \ PAI \Ne,^-
l.5, rd prrl I\l .r.l .r6str:ipper Scenario\AsB New Stripper v5 3/L4/2A23

COMPOUND: DIMETHYL SULFTDE (DMS )

Tyoe of jniL is open hub drain
l Des c.ripL i on cf u:iit
2 Urderflow T (C)
3 TotaL water: ai.led at the u]iit (l/s)
4 Ar:ea of openinqs at unit (cm2)
5 Radius of irop pice (cn)
6 Dro-o length Lo condLrat (cr.)
f Open sur fa ce:1
B Subsurface entralr.e=1
9 subsurface exit:1
1C radius cf underflcw condurt (cm)
11 distan.e tc nex: unit (cm)
12 slope of unde:fl-ow ccndLi:r,
16 velccity arr at drain opening (f:,/r.i.n)
17 mur:rcipal waste in cordui: =1
18 Assume equifibrium j.n unir, :1
19 pH (erter 0 for no pH adjuslmeni)

13 defaul L open rub cl

43 .89
0

50

61
1

0

0

1.?_

500
0.015

0

0

Equilrbrium partitioning in drain drcp hub .rs assumed.
lota- drain fLow rs 1115 t/s.
Weight frac:icn down is 1.989E-!l
Gas corrcentration in 0 mof frac:icn.
cas floLn 1116 L/s
Weigrt frac'.ic:r c.rt a: base of drcp is '- - 171a]1193362258-A ,1

fraction transfenreal rn the drain crop t-rom hub is .136116
fraction Ioss in liastel clrop lo hub 0.
fraction loss in liasle2 circp to hub 0.
fracticn loss 1r t'/aste3 drcp t-o hub 0.
fracaion loss ir. colfect-ion hub drop 4.13612
frac:i on loss 1n unit C,
f racri.on -oss rn line i.u:r C,
component upstream of Lrnit/ q/s C,
mo1 f.act. heaispace upstream (y) 0,
headspace at conduit discharge, y C,
headspace end of ccnduit (y) 4.229e-1,9
mc- fracl. headspace ven: base 1,118e-05
headspace flo,^ cut vent icc,/s) -i.115e'06
headspace lLo'.i do!.rn Iine (cc,/s) 1.116er06
KG surface (m./s) 2128 -59''
KL surface lm/s ) B .51e-09
f Lolr of ,"raste dcwn rub (1/s) 0.
ccfiLponer:t f .I o,,i :n waste inao rnit (g/s ) A -22i91
tctal conponent rnto unit, g,/s 0.19163
TOTAL ArR EMTSSTONS lq/s't 0.030341

()4q,/year) 0.957C3
EIIISSION EAaTOR lglc::.2-s) 1.765e-10
UNIT EXTT CONCENTP,ATION (ppm'r) 0.11111

DETA-LE] CALCULATIONS al, Unit 1I ASB Zo:le 3

TVce: aerated b iot rea tmgn t

Stripper Scenar:io\AsB New Stripper: v5 3/14/2C23
COMPOUND: DIMETHYL SULEIDE (DMS )

, -- 5i-.r)c'rer.'
l Desc ript ron o: rnit

B-67

'olWT?\PAE\New
7 | 52:24 PM 19:28:26

11 ASB Zcne 3



2ltrastelrater te:f.pe ra: u re (C)
3 le1gl:n of acrataon unrt (m)

4 width of aer.at-or: un.rt (]IL)

5 deptLr o j aerat:or: un.r t (m)

6 A:ea of agitatron (each aeratcr,m2)
f f'ota] nLirbeI cf aqitators in the unit
B - h"i oj dg-.rL-on .edCh ,rerdLLr,nPl
9 Inpe.I -e r diameLe.r (c.)
-0 Impe-fer r:otation iRPM)'' Al jL.-or recl..:ric.-L el[- j-ec-y
i2 aeralor elfectiveness / afpha
i3 if there is pluq f lor,i/ enter ,
i4 CveraLL biorate (mg/q b,ro-hr)
15 Aerat,ion air flo-,.r (m3/s)
16 ac--i!-e b:omass, aeration (g/lJ
'- I' r'rv -eo, -ler e.l-e*
1B special inpu 1:

19 pE (enter 0 ior no plJ aClustme:rt)

30.01
315
188
0.91
1_? 5
6

1a

1200

0.83
0
i9
0
0.3
0

0
j .42

Pi.operties cf DIMETHYL STILFIDE (DMS) at 3C. deq.C (85. deg-F)
ht= C.002519 atm-m3/mol vp: 606.935 nmHg (i1.14 psia)

739.945 '1/x
0.1C132 g/L gas per g/L fiqrad

Te:pei:a:u.re adjusLment facr-or = 1.046 ^ (T-25). deg- C

k1: 0. L/g-hr CI= 1.485e 05 cm2/s dv: 0.14425 cm2,/s
Ccii.pound f Lcri ral,e frcm .irlet wa:er is 1,869e-C4 g,/s.
Co::.pou:ii f 1cr,, raae f rom irleL vent is a. q/s.
Conpouni floi.i ra:e frcm ii]f et duct is 0. q/s,
Subme:ged aeratron rate irom inlet vent is C. m3/s,
Total subr.erged aeraiion is 0. ::.3./s.
The resi,lence time 1n lhe unit ls 16-0-1 hr-
_oicmoss 6roJrct .or._

The .romass prcductaon rate is 0.mg/h:. (0. mq./L)
The .[racLion disscfveC sclids cc:lverted is 0-
The esti:aLed bior ass exit concertration i.s 0. mq./L.

Qu:escent wrnd shear su.r f ace_Springer_
The fetch to depth ratio is 329.6'i5.
kl is esiimated as 7.566e-06 m/s.
kg .is es:lmated as 0. 007864 m/s. l'lodef : 2
l(q is r.s-i:-a-eo as 0..0'i6a r/s. l',1o1-l:
Tne Schmidt number i-s 1.33939.
The fricticrl velocity is 3?.398 m/s
kq is estinated as 0.41761-- n,/s. Mcdel: 3

_Ag i ra L-d s rrra'e
The :oLat.ion speed is 725-6't4 radians per second.
The .otaticn :actor NRId is 2.052e-06.
The power nunber NPR is l.E81e-04.
The rotataon iactor NFR rs f91,02f.
(q (agita:ed)is estirated as 0.14804 m/'s.
.<1 (agita:eC)is esti::.ateC as 0.0189ti2 m/s.

T]-re specif ied and o:o'^'th b:omass 1s 0. 3 q/L.
The ef:ecL-ive KL (surface + diffused air) is 1.053e-01 m/s.
The ef:ective st:ipping tine (surface I dlffused al.r) is 144.C13 mirutes.
(2 - 40122 h.s. )

The purnp mixinq time .rs 5 x Lhe pumpilg recircu-aicn t:me, 0. min.
The ratio ct the mixrnq to the strrping (surface + diffused air) is 0.
The ::ean residence tlme is 960. 664 nin. (16,011 rr. )

The ratio of the pump mixing to the resiCence tine is 0.
KG aera:eC (m/s)
HL aera:eC (m/s )

KL OVEIc.LL AEB-ATED (m/s )

KG quiescent (m/s )

KL qu.iescent (m/s )

XL OVEkqLL QUIESCENT in/s )

<L OVELALL (r./s )

air st.ipping aime constant

0.15081
0.018962
0.00854
0.008032
1.566e-06
1 - 49 ,- e-06
1.053e-04
744 - C)]3(m1n )



ERACT I i]\ SI,-RFAC' VOLA,ILIZE] O

.R.C'II:\ .:"P),1ER:,EL VI-AT-- -ZFI I
TO:AL FRACTION VOLATILIZED O

FRACTi C)'l BICLCG,CALLY REMOVaD 0

r RA-CTIO\ ;BSiRB:D l
TC,AL AIR EI{-SS-ONS (S/s) 1

(Yglyear ) 0

EI.{.SSIC\ FACTCR (g/:m2-s) 1

I;NIT FXTT CONCF,NTRATTON (ppmr) 1

DET,a,ILED CALCULATIONS at -nr: 18 ASB Zone 2

Type: ae:ateC biot r:eatmen:

Stripper Scenario\AsB New Stripper V5
COMPOUND: DIMETHYL SULFIDE (DMS )

Type cf unlt is aera:ed biotreatmelt
l Descrrption of ur:::
2'0laste',{ater te:r,pe ra l,ure (C)
3 length of aeratron unit 1m)
4 rri.rith of aeratron unit (m)

5 dept-h of aerat-ion Jnit (m)
6 A-a' a- aJ:-ar_O' .eJ.^r a^:a-'r,_il .

7 Tota- nurlber cf agitators ir the unit-
I Pc'der of agitatlon (each aerator,HP)
9 Irnpell e r iiameter (crn)
1C Impeller rctation (RPM )

11 Ag.itator mechanicaf efficiency
12 aeLaLoL ef.fectiveness, a lpha
i3 if there is pfug florn, enLer :
r4 Over:af I bicrate (mq./g b-o-hr)
15 Aeration air :Low (m3,/s)
--6 aciive biomass. aeration (q,/lJ
1f If cove:ed, then enter 1

1B special lnput
19 pH (enter 0 for no pH adjusr:ment)

1B

. a97!2

.59 7'_2

.32i22

.105e-04

.003484

.563e-13

.485e-05

WWTP \FAE\NEW
3/f4/2123 1:52:24 PI,{ 19:28:26

ASB Zone 2

32.08
3 68
184
0.9?

15
t5
4 9. 53
1200
0.83
0.83
0
19
0

0.3
0

0
'1 .24

Fr:operties of DIMETHY- SULFIDE (DMS) at 32-l deg-. itq.l deg..Fl
hI:0.C02119 atrn-i:.3/r.ol ./p: 655.201 r:rLHg (12.613 psia)

i51' 052 Y,/x
0.10863 g/L gas per: g/L fiquld

Temperature adlustment factor : 1.046 ^ (T-25), deg, C

,{1= 0. L/g-hr d-: 1.495e-05 cm2/s dv:0.i459? cm2/s
Ccmpound f Io,^- r.a:e f rcm rnle: !.rater is C,004129 g/s.
Ccmpo.lnd fl.cr,' ra:e from infet vent rs 0. g/s.
CJmprJr i I 1., ---e T*l-m -l le- I r --
SubmergeC aerat-ion rate from inlel vent is 0. m3/s.
Tctal submeirged aeratlon is 0. m3,/s.
The resiCence time 1n the unit is i6.34il hr.

Tne baori,ass produc:icn :ate is a.mg, f-r . (1. mq,/L)
The fracticn dissoL,/ed solrds con.".erted is 0.
The estimaled bromass exlt concentratron rs 0, mq/t.

_Qulescent wind shea: surface Sprrnger
The f e:ch :o depth ratio as 342 - ,143.
kl ls estimaLed as 7.6e-06 m/s,
kq is est:maLed as 0.00f966 m/s. Model: 2

kg is est:mated as 0.00f966 m/s. Mocie]: 2

The ScnmiCt nJmber rs I.O2158.
The f.iction veLocity :s 31.193 m,rs
kc is estimated as 0.011'144 m/s. Modef: 3

Biomass production

Agitated sur face
Th
Th
Th
Th

e rctatron speeo rs 125.654 radians per secc:ici,
e rctation factor NRW is 2.i)5?,e+A6-
e pcr.rer runt)e. NPR is 1.881e-04.
e rctat.ion factor NaR is 191.021,



kg (aqitated)is es:imatei as 0.1!392 m/s.
kl (agrtated)is es:imated as 0.019984 m/s.

Ti:A taa ti r'^) dno Jrlir-1 bi -nass 'r s - , q/I -

The effectrve KL (suriace + CrffuseC alr) :s 2.809e-04 m,/s.
The effeclive strrpprnq tlme (surface - ilf fused .11r:) is 5?.542 minutes.
hrs. j

The crrmp mixing time is 5 x t:re pump:ing recirc'.rlaion time, 0. mln.
The ratio of the mixing tc the str.ipinE (surfac-- + drffused ai:) :s 0.
The mean res:idence time 1s 980.894 nin, {16.3,1E hr.)
The r:atio of the pu:p r.ixirg to lhe res:idence t i.rne is C.

KG aerated (m/s ) 0.15171
KL aeratec (m/s) 0.0199E4
KL OVERALL AERATED (m,/s) 0-009143
KG quiescent (rnls ) 0.008115
KL ouiescent 1m/s) f.6e-06
KL OVERALL QUIESCENT (m/s) l.53le-06
KL OVEP*\L- (m/s ) 2. 809e-04
air strippicg trne cons:ait (min) 51.552

'R,AC'I'-ON 
SUREACE VOiATJLI ZED O.II15

.RACT]ON SUBI,{ERGED VOLATILIZJD O.
TOTAL FRACT]ON VOLATIL-ZEf O.]]15
.RACTICN BIOLCGICALLY.".EMOVED 0.18324
ERACTIC\ ABSORBED O.
TC:AL AIR EMISSICNS (g/s) 0.003185

(Mq,/year ) 0.10045
EMi -cS ION EACTOR (9./cm2-s) 4-lA4e---2
r:;NIT EXIT CONCENIF-ATION (ppmw) 1.6J5e_04



Type of uni L is
1 Total ,,.,rater addecl at the Init
2 Area cf openings at unit (cr.2)
3 RaCius o: drop plpe (cm)
4 Drcp fength to conduit (cm)
5 Hur,idity of inlet air (Z)
6 Ter,perarure cf a1r (C)
f Drain air velocity (ftlmin)
B manhole aar Velocity (ftlmin)
9 Ccnciuit arr velocity (ftlmin)
10 Wlnd speed (cmls at 10 ::.)

i1 distaice io ne:<t unit (cm)
i2 siope oi underflow ccrrduit
13 f r.1ct i on fac:cr Iiquid
i4 :riction fac:cr qas
15 racii.us cf rrnclerflcw conduit
16 Under. f I or,i T (C)
17 cscillat:on cycfe Li:e (min)
13 desigr collecLion veLocities
i9 desigil branch lrne f.action

(l/s)

(cm)

5C

11

(frls )

full

0

50

61
40

66

. 015

.016

.1.06
I2
25
5

2
.4

ASB Zone 1

29'
tl
135
31

49.53
\2AO

Type o: rnit is
B HL partitron flag=,/ adlust for: sorpt:ion
9 ur:lt aecyc-Le convergence nlr:i-be:
10 cil i:.otecu Lar r.neiqht
-1 orl densi:y ',9/cc)
12 NaUT 1=rnunicipaL 2:indusirral 3=turb.
13 NaUT 1:mass tr. 2:equi1
14 parts ciomass per 1000 parts CoD

-5 or1 lrater parl,::ion nethod C:cwpc
-6 use UNIFAC aqueous data base =1
:l specify mass L.ransfe: :cr ui1it, =1
18 Use bionass fo.r unit opLion, :1
:9 b-oq.ro".rth Mcnod haff concentraticn ppm

DETAILED CALCULATIONS at Unit 11 ASB zone 1

Type: aerated biol rea tmen t

Stripper scenario\AsB New Stripper v5 3/14/2023
COMPOUND: METHANETHIOT, (methyl mercaptan )

WWTP\PAE\NEW

0

2AO
0

0

0

0

Tyce of unit is aerated bio:reatnent
l Description of un.i t
2 r,^lastewater temperature (C)
3 length of ae.l:ation unrt (m)

4 width of aeration unit (m)

5 depth of aer:ation unit (m)

o Area ot agita-'or ieac'l ae-r-o:,n2)
? Tctal nurlle. of agitators in the un1t
I Po',ier of agitation (each ae:ratcr/ HP)
9Irpelle.r diameLer (crn )

10 Impelfer rotation (RPNI )

11 Agitator mechanical e f fi ci ency
12 a"-ralolj effectiveress, alpha
13 j. f there is pLug f 1c'nr, enter 1

14 Over:a l- L biorate (mg,/g bio-hr)
15 Aeratlon air flow (rn3/s)
16 active bronass, aeration (g/1)
1l If covered, then enter 1

13 speclal rnFut
19 pH {er-Ler : for ro pH -d_-rsrment

. ul

.83

9

0

0

0

I
0

0

0

0
'1 .04

at 34.1 c1eq.C (93.3 deg.F)Properties of I'IEIHANETHIOL (nethyl mercaptan)
R-71



h]: 0.0114158 atm m3/moL nD: 22t-2.112 m,nug (43.948 ps:a)
23O .99 '1/x
l.--55A2 g/L gas per g/T, Liquid

Temp.eratu.e adlus:ment facior : 1.046 ^ (T-25) , deg. C

k1= 0. L/q-hr dI:1.525e-05 cm2,/s dv= i.23102 cm2./s
Coi:.pou.d f Low rate f rom ir11et -'ia:er is 4,44239.1 q/s.
Conpouni ffow rate from inLet ../ent is 0. g/s.
Corpou.d fLow rate from inlet duct is 0. q/'s.
Subme:ged ae.ation rate from inlet vent is 0, m3r's,
Tota.l -subnergeo aeraiic:r :s 0. r.3/s.
The resr.lence time rn t1e urlit is 30.325 hr.

B' 'm1ss pr J::r.-t._
The b:omass product-Lon .rale -LS 0.rng,lhr. (0. nql:)
The fr:acLion dissc-ved sclids convertec is 0-
The es:imated biomass exit concentIatron is 0. mq/L.

_Quiescent'(r!rd shear surface Sp.inge r
The fetch to depLh .ratio is 23 ,1 .'166.
kl :s estimated as f.l03e-06 m/s.
kg is estimatec as 0.0108r1 m/s- ModeL: 2

kq rs estiftated as 0.010871 m/s. I"lcdel: 2

The Schmidt r:umber is 0.63285.
The f ricr:ion velocitl/- is .il - 398 m/s
kg is estimated as 0. C247'13 m/s- I'lodeL: 3

Agr:ated surface
The rotaiion speed is 1?5,654 radians per seccrd,
:he rota-,jon factor NRitr 1s 2.052erC6.
:he power number NPR is 7.881e-04.
lhe rota:ion fact-or NER is 191 -421 .

kg (agitated)is estimated as 0.18911 m/s.
k1 (aqitated).is est.imated as 0.021167 m/s.

The spec.if 1ed aod g.rowtr) b.romass 1s C,3 q/L.
The effective KL (surface + liflusel alrl is 6.265e-04 nL,/s,
The effective str-rpping :ime (su.rface - dif-tused air) is 3f.242 m-i:luLes.
rrs. )

The pump iixing time is 5 x the pumping recirculaion tii:.e, 0. rin.
The ratio of the mixinq:o the striping (sur:face + drffused air) is 0.
The mear residence time rs 1819.519 min. (30.325 hr- )

The rat,io of the pur.p mrxing to lhe resiCence time is C.
KG aerated (m,/s ) i).--9332
KL aerated (m/s ) 0.021161
KL OVERALL AERATED (m/s) A.012816
KG qL, i escer t (:/s) 0.011015
KL cuiescenL (:r,/s ) 7.l03e-C6
KL OVERALL QUIESCENT (m/s) -.612e-C6
KL OVEP*ILL (n/s ) 6.265e-C4
air: stripping lime ccnstant (mi:l) 3,1 .242
FRACTION SURFACE VOLATILI ZED 0.88816
ERACTION SUBMERGED VOLATI.IZED L].
TOTAL FRACTICN VOI,ATTLTZED 0.88316
! R,CCI'JON BIO-OGICALLY REMOVED 0.09366
! R,qCT ]ON ABSORtsED O.
TOT.a.L .qI R EI4ISSIONS \q/s) 0.002129

(Mgl\'ea') 0'06113
EMTSSION FACTOR ig / cr,2-s ) 2-4t,62-72
JNTT EXT: CONCENTRATTON (ppr.w) 3-904e-05

DaTAILED CALCULATIONS at l:init 12 def.svstem exit st
Type: sys:em exit s:ream

(0.620i1

-!"it4;TF\ pAZ \\e,,r
7i52t24 PM 79l.23:13Stripper Scenario\AsB Ne!, Strippe.r V5 3/74/2023

COMPOUND: METHANETHIOL (methy.L mercaptan )

Type of unit is sysaem exit s:ream
l Descrip:icr cf unit

TOTA-L AIR EMISSTONS (g/S)

1, .1af e\r<tan avi t cf

0.



lt1g./ year ) C -

EI4ISSiON FACTOR (9,/cm2-s) ?..!A()e-72
IINTT EXIT CONCENTP-ATION (ppmd) 1.24e-il

DETA- r,ED CALCULATIONS at Jn:: 13 .lefault open hub d
Ty_oe: cpen hub drain

?rolect c : \ BoxD-rrve \Box \ALL4 Client Files\Nei.,r-Indy catawba\CONFIDENTIAL\Par:ker
?ce Prrvileqed and Confidentral\New Stripper P,-.mlttinq\Eniss.ons\','JWl'?\FAE\Ne,,/
Str1pper Scenar:o\ASB Ne!\, Strlpper v5 3/1A/2023 1t52.21 Pl4 l9:28:58

COMPO.INI: METHANEj:HIO: (nethi/l mer:captanl

.yDe of unit is cpen null dr:ain
l Descrlption oi uni t
2 Undenffovr T (C)
3 ToLaI liater addei a. tne lnit (-/s)
4 Aiea of cpeninqs at unit (cm2)
5 Raclius of d:op prpe (cm)
6 D.rop length to {ronCuit icm)
7 Open sur face=1
8 Subsurface er t ran ce:1
9 subsrrrface exit:1
1C radius of urderflow condjiL (cm)
11 Cistance to next unit (cm)
12 sfope cf underf.Icw corduit
16 'relocity air at drain cpenlnq (ft,hin)
17 mun:cipal waste in ccnduit =1
18 Assune equ.rlibrium in unrt, =i
19 pH (enter 0 lor no pH adjustnent)

1.1 default opel hull d

0
50
5
61
L

0
0
-2
500
0.0i5
B4
0
0
8.9

Equrlibrium partrtioni.ng in drain drop nub is assrmed.
-otal Crain fLow is 11-t6 Lis.
Ir'ieig:rt fracclon down 1s 2-6[.-49
Gas concertration in 0 mol f:action.
Cas f lolr 1115 L/s
I4-eight frac:ioii crt a': base of dr:op rs 2 .14159568514224L-A 9

fractic:r transferred .in Lhe drain drcp fr:om hub is -174002
f rac1,ic1 loss ir: r.rastel drcp to hub 0.
frac:ioil loss ic !,/aste2 drop to hub 0.
frac:.ion loss ir: rlaste3 drop to hub 0,
fracaicir loss in colleclion hub Crop 0,114
frac:ion loss in unit 0.
frac:icn loss in line run 0.
.l:por..n- 'tns-r6am cl tt-t- , )/s 0.
mol fract. headspace upstream 1y) 0,
headspace at conduit discharge, y 0.
headspace cnd of conduit (y) 6.396e-21
mol fi:act. heacispace ven: base 2.441e--01
headspace flo', cut venL (ccls) -1.1i6e+05
headspace ff c," Cornr: line (cc,/s) i.116e+06
KG sujface (m/s ) 31 41 - 46
KL surface (m/s) 8.59:e-09
fLo',^/ cf waste down hub (1/s) 0.
componenl flo',{ in wasl,e into rnit (9./s) A.AA29A2
rotal corponent into unit/ g/s 0. !02391
TO,AL AIR ENI-SSIONS ''S/ s) 5. C4 9e-04

(Mg/year ) 4.C75922
LII]SS-ON E.qCTOP ,j'cm2-s) ?-.446e 12
JNI'I IXIT CONCENTRATICN (pprnt/) 0. C02148

DaTAILED CALCJLATIONS at Unit 1l ASB zone 3

Type: aerated bi ot rea tnen 1:

Stricper Scenario\ASB New Stir.rpper v5 3/74i2a23
aOMPOUNI; METfiANETHICL (me:hy1 ir,ercapta:r)

Type o: lnit is aeratei bictreatment
i Descr:ption cf unit

R-7?

Wi/,r-Tp \ ?AE \Ne'd
1:52:24 Pll 19:28:58



2 Wastern'ater ter:.peratuae i: )

-? -enq:h of aeratrcn LtrLat (m)

4 k-rdth cf aeraLion ur.l: (ml

5 depth cf aeration un1: iml
6 Arca lf aJ--.dL-J or-h ae*at r, 2,
I Total nudler of agitatcrs in lhe unit
I Povrer of agita:ion (each aerator,llP)
9 Impeller Ciarne:er icm )

10 Inpefler rotation (RPM )

11 Aqr LaLor mechanlcaI efficlency
12 aerator eftect:Lver:ess, aipha
--3 .if there rs pluq :-o..r, en:er 1

-4 Cverafl blorate (mglg bio-hr)
,5 Aerataon air flow (m3/s)
,6 active biomass, aeral,ror: iqll)
I J T f ccver:ec, --he:l en f er 1

1B special inpu:
19 pH (enter 0 fcr no pH adjus:mert)

AgrtateC surface

30.01
316
163
0.91
115
b

l5

1200

0.19108

0.011433
c.011029
I.635e-06
,1 - 6e-A €.

109.03E

0.83
{l Ri

0
19
0

0.3
0
0
't -42

Propertres of l,lETHAl.lETHf OL (methyL mercaptan) at 30. deg.C (85. deg.E)
h1= 0.003681 aLm-ii.3/mo1 vp= 2014.f14 mr,Hg (38.97 psia)

2a4.326 ylx
0.14329 g/L qas per g/L liquid

Temperature ad-ustment factor : 1.046 ^ (,-25), deg. C

k1: 0. L/'g-nr dl = 1- 505e-05 crn2,/ s iv= 0.23155 cn2ls
CompoLind :-o,,n rate irom inlet ,,rater is l.6i7e-AE g/s.
Compolind f-ow rate :rom inLet vent is 0, g/s.
.'o-poLnd l.o!,f rate:ror ir.lo. drcl i. L, o/s.
Submerqed aeration rate frcm inlet vent is 0. m,:/s.
Tot-al submerged aeratron .is 0. rn3/s,
The residence tir,e in the uniL is 16.011 hr.
_B' 'mas5 or,l.cL-Ln

The b:omass proCuction rate rs 0.ftq/hr. i0. :nglL)
The f racLion dissolved so Liils ccnveried is r-1 .

The es--imated biomass exlt concen:ration is 0. mq,/L.
Quiescenl wind shear surface Sprrnger_

'1'he f etch to depth :atio 1s 3?-9.6'15.
kl is estimatei as f.635e-06 m./s.
kg is est,mated as 0.010826 .:./s. Model: 2

kg is est:mated as 0.010826 :/s. Model: 2

The Schmid: nJmber is 0.641i9.
The frrction velocity is 37.398 m/s
kg rs csLimaled as 0.023814:/'s, Model: 3

The rc:ation speed -s 725.654 radaans per second.
The ro:ation factor NRw is 2.C52e+06.
Tire powe: nunlee.r \PR is j.881e-04.
The .rol,aLion fac:o. NFR is -79i.021.
(g (ag.iLate.l)rs estimated as 0 - 13756 m/s.
{l (agitated)is estimated as C.019092 m/s.

The specified and grc'.{th biomass is 0.3 g/L.
T:le ei:ective (L (sur:face - diffused aar) is 1.39ie-01 m/s.
Tre ei:ective sirlppirq ti:e (surlace + daffused alr) is 1C9.0J8 minutes.
(1.81131 hrs.)
Tne pur,p mrxing t:me is 5 x the pumping rec:-r:cuLaion time, 0. min.
The ratro of tne max1ng to the strr_oing (surface + diffused a1r) is C.
Ihe mean resi.lence time is 960-664 mir. (16.011 hr. )

:he ralio of t1e pump mixing to the :esider:ce t.rne is !.
KG ae r:a ted (m,/s )

KL aerat-ei (m./ s )

KL OVEP-ALL AEKATED (Tn/S )

KG quiescent (rnl s )

KL quaescent (rnls )

KL OVERA-L QUIESCENT (m/s )

KL OVEITA:L (m,/ s )

a-r sir:ipping Lrme ccrstant (m:n )

R.711



FRACT I CI\ SUREACLJ VCLATILIZED
FRACTION SUBMERGED VOLATILIZ'D
TC:AT, FRA'TTON VCLATILIZED
.RACT]ON BIOLOG-CALJ-Y REMCVED
IRACT.ON ABSORBiL)
TOTAL AIR El'.l-SS-ONS (S/s)

(l'19l r-ear )

EMISS ION I.AC:OR (9,/CfiT2_S )

UNIT EXIT CONCENTF-ATION (pp::r.ti )

DETAILED CALCJLATICNS at Unit ,3 ASB Zone
Type: aerated bi ot rea lment

Type o: unit is aerated ir,iotreatmen:
l Descripr-ion of uirit
2 r,,ias r ewa te r temperatrure (C)
3 length o: aer.ation unit {m)
t h'iCth of aera:i01 unlt (m)

5 depth of aera.io:r u.lit (m)

6 Area cf agita:io:r (each aeraLor,m2)
7 Totaf llunirer o: agitato.rs -Ln the unrt
8 Poweir of agitation (each aerato./HP)
9 Irnpe] Ie r: drameLer (cm)
10 Impel l e.r rotaLion (RPM)

-1 Agitator mechanical efficiency
12 aeraLor ef:ectiveness, a ipha
,3 if there as pLug flow, en:er 1

14 Over:aLL blorate (r.g/g bio-hr)
i5 Aeration air f lolv {m-3/s)
16 active b:iomass. aerat-ion (9,/1)
if If cove.ed, then enter i
i3 specral inpu t
19 pH (enter 0 for no pH adjus:ment)

0

0

0

0

0

1

3

1

1

2.

18

. ,"296

- .129 6

.18159

.219e-46

.8A4e-45

.2Ae-a'l

['",JWTP\PAE\NE',,'

7:52:24 Pl,l 79i28:58Stripper Scenario\AsB New Stripper v5 3/74/2023
COMPOUND: METHANETHTOL (methyl nercaptan )

ASB Zone 2

368
184
0.91
135
15
'15

49.53
1200
0.83

0
T9
0

0
0
'1 -24

ProperLres o.t llETtAN:THICL (methyl mercaptan) at 32.1 deg.C (89.1 deg-F)
h]: 0.003921 atm-m3/mo1 vp: 2142-111, rnmHg (41.446 psia)

2t ,- .838 y/x
0.15664 q/L gas per: g./L liquid

Temperalure adjustment iaclor : 1-046 ^ (T-25), deg. C

k1= 0. L,/g-rr Cf: 1- 515e-05 cn2/s d../= 0.23433 cn2ls
3ompound aLow rate :rom lnlet ldater is 4.351e-05 g/s,
.lo*por:'lo : o$/ rrie : lon .n.aL /- L is A. a/-;,
^-pound :-.o'..r ro'e f r :IIl -r--cl drcl i. 0, o/s.

Suhnerged aeratic:r i.ate from irleL ,/ert is 0. m3/s.
-ota1 srbmerqed aeraticn is 0. m3ls.
:he residence tirne iir the unit is 15.348 h::.

Bi onrss p -o ruc-' o'
The rromass producLion rate rs 0.mq/hr. (0. mglL)
The fracLion dissolved solids ccnver:ed is C.
The es:ir.ateC b:omass exit conJen:ra:.icn is 0. i..g/L,

_Quiescent'dird shear surface Spri nger
The fetch to depth :atio is 3A2.14,1 .

kl ts estimated aS 7.6fe-06 m,/s.
kq is estimatec as 0.0i0938 m/s. [,1odel: 2

kg is estimatei as 0-010933 m/s. Model: 2

The Scrmidt number ls 0.64013.
The f.iction veLocity is 3i.398 m,/s
kg is estimat-eci as 0.023996 r,/s, Model: 3

Ag. .: -el sLrflce_
The rctatron s.eed :s 125.554 radrans per seccrd,
The rotat:on factoi: NRi{ -Ls 2,052e+06.
The po'^er nui:-ber NFR is I . 38:e-04 .

1'he rctaLion fac!or NFI is 197,021-
R-75



kg (agilated)is estir.ared as 0.18868 m,/s.
k1 (aqiLated)is es:inated as 0.02012i m/s.

The specilied and gro',.itr bior,ass rs 0.3 g./L.
The effective KL (surface + dlfiused air) is 3.7i5e-04 m/s.
The effective stri.pplng rime (sur:face + diffused ai:) 1s 43.513 ntrnutes.
rrs. )

The pump r.iixing trme is 5 x the pumprng r--c:rculaion :ime, 0. min.
The ratio of the mixrnq :c i-he strrprng lsurface + difiused air) rs 0.
The mean :esiderce time rs 980-894 mrn- (16.34E hr. )

The ratio of the pump::ixing to the residence time is 0.
KG ae rat.ed (m/s) 4.19222
KL aerat-ed (m/s ) 0.02C121
KL OVERALL AEP.ATED (nL,/s ) a.Al2--14
KG quiescent (n,/s ) 0.011143
KL quiescent (n,/s) 1 .61e-AG
KL OVERALL QUIESCENT (m/s) l.c3le-06
KL OVEP*ALL (m,/s ) l.l15e-C4
a-Lr sLripping time constant (min) 43.518
FLqCTION SURFACE VOLAJ]LI ZED O.864]1
FRACTION SUBMERGED VOLATI:IZED O.
TOTAL ERACTICN VOLATIL] ZED 0.86431
FRACT]ON BIOLOG;CALIY REMCVE] O.A9 1312
iRACT:ON ABSORBID O.
TOTAL AIR EM-SS,ONS (g/s) 3.166e-05

tYq / year ) 0. C01183
EMTSS:ON FAC:CR (g/cn2-s ) 5.562e-1.4
JNTT aXTT CONCENTRATTCN (ppm',n) 1.49'i"-46

(4.i2529



Backup Stripper Scenario - Proiected Actual Emissions

H2S, TRS Compounds, and VOC

New-lndy Catawba - Catawba, SC

Post-Project Stripped Condensate Flow:
Post-Proiect Stripped Condensate Flow:

Post-Project ASB lnfluent Flowl

Total ASB Flowi
Total ASB Flow:

Pulp Production

850
r.22

25.48
26.77

LLTO

2200

gpm

MGD

MGD

MGD

L/s

ODTP/day

H2S

DMDS

0Ms
MMC

34

94

62

48

Concentration Loadings HzS, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings to Backup

Stripper 747 15.00 77 .00 16.00

Backup Stripper TRS Removal Efficiency 0.98 0.98 0.98 0.98

Stripped Condensate to Hard pipe 2.93 0,30 0.34 0.32

Avg. ASB lnlet (2021and 2022) 0.25 0.09 0.20 0.0026

Flow Weighted Loading: 0.3 8 0.10 0.27 0.02

WATER9 Results Hzs, els DMDS, g/S DMS, g/S MMC, e/s
ASB Zone I 0.08 0.04 o.t7 0.01

ASB Zone 2 0.03 6.14E-04 3.60E-03 2.7 3E-04

ASB Zone 3 0.02 1.20E-05 1..31E-04 9.23E-06

Total ASB 0.13 0.04 0.L7 0.02

PAE Emissions Factors H2s, lblODTP DMOS, lbloDTP DMS, lb/ODrP
MMC,

tb/oDTP

TOTAI ASB

e-77

1.098-02 3,28E-03 1.47E-O2 1.308-03



Type of r.rni t j s
8 IIL cartition flag=1, adlust for sorpticn
9 unlt recycle ccnver:gence number:
10 cl1 molecular r,,re i 91t
11 o-L I Censity ',q/cc)
12 NaUT l.nunicipal 2:industriaf 3:turb-
13 NaUT 1:mass tr, 2=eql:i1
14 parts biomass per 1000 parts COD
'1.5 oil wa:er partittcn method o:owpc
15 use UNIFAC aqueous data base:1
17 specify nass transler for unrt, :1
16 Use blomass for unit cption/ :1
19 biogrcwth Molod haLf concentration ppm

DETAILED CALCULATIONS at Unit 11 ASB Zone 1

Type: aerated biotreatment

Stripper Scenar:ic\AS3 OId Stripper v.1 3/'16/2023
COMPOUND: DIIIE'IlYL DI SULEI DE

Type of rr] i t is
1 :ota-L water added at the urit (1/s)
2 Area of openings at uni: (cm2)
3 Sadius of drrp prpe (cr,)
4 lrop lengt.) to .cnduit (cr)
5 ilumrdity cf irlet air (r. )

6 Temperature of air (C)
J Drain air velocity (f:,/man)
3 ranhole air:.,re1ocity (ft /mrn )

9 ConCult air velocity (ftlmir)
10 Wind speeC (cm/s at 10 m)
11 distance to next unit (cm)
12 slope of unde.rflo,,{ conC]it
13 f ricr, i cn lactor fiquid
14 fricticr factor qas
15 rad:r-rs of underf.Iow conduit (cm)
16 Urderflo'"r: (C)
1l csciflatron cycle r:ime (min)
13 design coflection veloc.rties (ftls)
19 design branch line iraclion fulL

Type of unit is aerateC iriotreatnent
l Descrlption of un1 a

2 Wa s te'^ at-e r te::.perature (C)
3 length cf aerar-rorr unii (m)

4 w:dth of aerat-ron .rnit (m)

5 depth of aerat:on rn.iL (m)

6 Area of aqitatron (each aeratoi:,m2)
I Tota, number cl aqitato.s in the ,rnit
3 Dc'nq- o' al-.-'r- ion .ea.f. oo oLo'rL[-.
9 Ir,pel l er: iiameter (cm)
1C Impeiler rctalion (RPM )

11 Agitator: rnechalical efiiciency
12 aerator effectiveness, a lcha
l3 if there is plug flow/ elter 1

14 Over:aL1 bicrate (mg/g bio-hr)
l5 Aeration air f-ow (m3/s)
16 accive biomass, aeration (g/1)

.v6-. a, -Ltr- or-or I
1,1 -^^^i -r t-^,.r
19 prl (enter 0 fcr no pil aClustmen:)

ProperLies of DII,IETHYL D:SULFIDE at 34.1
P.-74

WWTP\ PAE\C]d
1:51:43 PM i1:39:3-l

50

11

0

50
5

6I
40
25
84
728
66
441
500
.015
.016

T2
25
5
2
.4

ASB Zone 1

?95
?95
1.4
135
3i
l5
49.53
1200

(l

2i) a
0

0

0

1,1

r-t-81
!-81
c

1g
0

0.3
0

0

Ceg. C (93.3 cieg. F )



hI= 0.C01i14 atm-.i.3/nrol vp: 45.945 ..mH.-r (0.38368 ps"ia)
95.2 y'/x
0.068011 g,/1, qas Per g/L lrquiC

'Iemperature adjuslment iactor : 1.046 ^ (T-25) , Ceq. C

k1= 0. L,/g-hr d1: 1.041e-05 cm2ls Cv= 0.088022 crn2./s
lompcund flow rate f r:om inlet h'ater is Ct-IA2A9 g/s.
-ompo-r I ' o,' 'aro ir." inler ver ' i. -- g/s.
3ompound f lor{ rate :rom inLet duct is 0, g/s.
S.lcmerqed aeration rate from inlet ven: is 0. n3,/s.
Tota- submerged aeration is 0. m3/s.
The resid-^nce time in the unit- rs 28.926 rr.

3i cr,a ss p roiuc: i on
The bicmass p.,..1.,"t.o,, ."te is 0.mg/hr, (C, mg/L)
The fraction Crssolved solids converted rs 0.
The estlmated biomass exiL ccncentration rs 0. mo/L.

_Quiescent 1^ind shea.r suriace Sprrnger
Tne fetcr to depl,h ratic is 231 .165.
ki is estima:eC as 5.971e 06 m/s.
kg is estima;ed as 0.005598 m,/s. Modef: 2

kg is estiina:ed as 0.005598 m/s. Model-: 2

The Sch:idt nLimber is 1.10412.
Ti.le friction velocity 1s 31.398 m,/-3

kg is estima:ed as 0.01292j m,/s. uodel-: 3

Aqitatec sJrface
The rotation speed is 125.654 r:adians per: second.
The rotation factcr NRrii rs 2.052e+06.
The poirer r.umber: NPR is l.8B1e-04.
The .otalion factcr NFR rs 191 -42,- .

kg (agi.tareC)is estima:ec as 0.11564 r,,/s.
k- (agila.eC)is esti.nateC as 0.011436 m/s.

.h-- spccif ied anC g.olrth b:omass is O.3 g/L.
-he effect-rve KL (sur:face + diffused air) is 2,153e-C4 m/s.
lhe effect:ve stripping time (surface + dlf:used a!r) rs 84,152 n-LnuLes.
hrs, )

lhe punp m-x.ing Lime is 5 x the pumpinq recircr--aion time, 0. min.
lhe ratio cf the mixing to the st:riping (surface + di:fusei air) as 0.
lhe msan residence time is 1135.541 nin. (28.926 hr. )

:he ratio of tile punp mi-xing to the .esiCence trme is 0.
KG aeratecl (m/s ) 0.11181
KL aerated (m/s ) 0.C11485
KL OVERALL AERATED (m/s) 0.C05609
KG ouiescent (m/s] 0. C05i03
KL ouiescent (rn/s) 5.971e 06
KL OVERALL QUIESCENT (m/s) 5.883e-06
KL OVEFGLL (m,/ s ) 2.,a53e-AA
air stripping time ccnstant (min) 84.i52
FF*\CIION SURFACE VOLATILIZED O. 'J6]64

FRACTION SUBMERGED VCLATILIZED O.
TOTAL ERACTION. VOLATILIZED 0.36364
FRACTION BIOLOGICALLY REMO\,'ED O .6186
FRACI1ON ABS IRPEL 0.
TOTAL AIR EM1SSIONS (g/s) 0. C31268

(Mglyear) -, .11529
ELIISSION EAaTOR (9,/cm2-s ) 4-282e-Il
UNIT EXl- CONCENTRATION (ppr.w) 0.C01555

DETAII,ED CALCULATICNS at Jr.it 12 def.SVStem exit St
Tl,rpe: system exit st.eam

str.ipper scenario\AsB old stripper v7
COMPOUND: DIMETHYL Dl SULFI DE

Type of unit is system exit strean
l Descrrption ol uni t

i.]TiTP\PAE\OId
3 / f 612i)23 1:51:43 P!: 11:39:37

72 def - svstem exit sL

_rTOTAL AIR EMISSIONS (q/S )



(Mg/year ) 0.
EMISSION FACTOR (q/ cm2-s) 4 . 2E2e-11
UNIT EXIT CONCENTRATION (ppmw) 2-841e-46

DETA:LED CALCULATICNS al Jn.i: 13 clefauLt open hub d
Type: open hub drain

Strapper Scenario\ASB OLd Stri- per vf
CCMPO-JND: DIMETHYL DI SUL EI D.

WI,^]T P \ PAE \ C:Ci
3 /75/2123 1 :51 :4 3 PM 11 : l9:3 /

13
Type of unit is open hub drain

6t
1

0
0

1

2

3
4

5
6
1

9

10
11
1?.

76
7"1

1B
19

Descrlp.icn of unit
Under: r ow T (C)
Total r.J-ater adced at the unit (1,/s )

Area of openings at uni; (cm2)
Radius of drop pipe (cr.)
Drcp 1elqth to scnduit (cm)
oDe:r sur lace = 1

Sullsurface en t rance= 1

s ubs u.rf a ce ex-!t =1
radius o: undel:flow cc:lcu-: (cm)
cis.dr(e Lo -exL -r:L {-^
s lope of u.]derf Low cor:duit
velocity alr at drarn opening (itlmin)
munrcipal naste ln conduit =1
,qssume eqr.ril ibrium :n unit, =1
pH (ente. C for no pH adlJstment)

Sl:r.ipper Scenario\AsB Old St.ripper v7
COMPOUND: DIMETHYL DI SULFl DE

Iype of Jnit is aerateci bicLreaLmen:
1 De-- cr Lpt i on of unit

R-ao

default open huc d
43.89
0

50

72
s00
0.015

0
0
ti.9

EquiLibrium partitioning in drair drop nub is assumeC.
Total drain ilow rs l'-'1i i/s.
tr!-eigl'rt frac:icr Cown is 9. 66E-08
Gas concer]LraLion in 0 mcr iraction,
Gas ffo,, 1110 L/s
i,ieig]it frac.ion cut at base of drcp is 8 . I 5 9 4 2 1 4 3 5 5 0 9 I E - 0 3

fractian transferred in the dlain drop f.om hub 1s .093228
fracticn loss in liastel drop to hr-Il 0-
fracticn loss in ,^-aste2 drop to hull 0.
fracticn fcss rn '"'aste3 drop to hub 0-
fraction lcss rn collection hub crcp A.A93228
fracticn lcss rn unit 0.
fracticn lcss :n llne run -,1 .21"-CB
('or!onen'. LpsLretm Jr Lni L/ q/i l.
mol fract. reaCspace upstream (y) 0.
headspaoe at condurt discharge. y 0.
headspace erd of conduit (y) 1.032e-19
mol fract, ieaCspace ve[L base 2.486e-46
heaCspace ffow out vent (cc,/s) -1.:le-06
headsprce t1o\d oc,rn line (cc./s) 1.11e+06
KG suriace (m/s ) 200r. 233
K- surface (m/s ) 5. iSle-Og
f 1ow of ',{aste do'vrn hub (l/s ) 0.
component j-ow rn ,^aste .rnto uoit (g/s) 0.11302
totrf ---mponent .in!r unit, g,/s 0.10249
TCTAL AIR EMISSIONS iq st 0.010531

(Mg,/year ) 0 .33229
EMTSSION EACTOR (9,/cm2-s ) 4 -282e-ll
UNIT EXIT CONCENTRATIC).] (ppm'"J) (]. CB.i594

DETAILE] CA-CULAT-ONS aI Urrii 1I ASB Zone 3

Iype: aerated iri ct rea tme:l t
.OIWTP\PAE\O1d

3 / rc/2423 1 r 51 :4 3 PM 11 :3 9:31

7l ASB Zone 3



2!!-astei./ater: -emperature (C)
3lergth of aera:ioi] u:rit ir.)
4 ,ridth cf aerataon unit (m)

5 depth cf aeratacn unit 1rn)

6 p-rea of agilatLon (each aerat-or,n2)
I Total n'Jmber of agitatcrs in the unit
8 Power ct agita:ion (ea.h aerator,tlP)
9 Tmpel ler diame:er icm)
10 Impeller rota: i on (RPM)

11 Agitator mec:lanl caL effi clency
12 aeratcr effec:iveness, aLpha
13 i: rher" is pLug f Lo'{, enter 1

1,1 O..rera11 b:orate (mg/'g bic-hr)
15 Aeration air flow (m3/s)
16 act.rve biomass, aera:ion (9./,)
1l If coyereC, Lnen enter 1

1E specia- inpuL
19 pH (en:er 0 fol no pli adjusLment)

30.01
316
188
0.91
135
6
l5

1200
0.83

C

19
0

0.3
0

0
r- .42

Prcperties ol DTMETHYL DlSI-ILEIDE at 30. deg.C iB6. deg.F)
hI- 0.0C141 atm-m3/mol vp= 3-l.814 nrnHg (0.1314 psia)

tB .352 \ /x
C-056726 g/L gas per q,/L liqurd

T,onpera.ure aCjus-ment facto. : 1.a4e) ^ (T-25), aeg. C

k1= 0- L/q-hr dI: 1.021e-05 cr2ls dv: 0.C85991 cm2ls
Cor.poulci flovr rate fron inlet water is 6.639e-05 g/s.
Conpoulci flow rate fror. inlet ven: is 0. g/s.
Cor.pcruld flow rate fro: inlet duc: is 0. q/s.
Submeiged ae:atiolr rate fiom inlet .,,ent rs 0. m3r/s.
Totaf subr,ergeq aeration is 0. rn3/s,
The residerce :.ime in tre JniL is 15.212 h:.

Biomass production
The bromass production rate is 0.mglhr. (0. mq/L)
The tractior. ciissoLve soLids ccnverteC rs 0,
The es:inateC bromass exit concen:raiion is 0. mq/L.

Quiescent wl1d shear sr-rrface Springer
The f et-ch to depth :atio is 329.675.
k.l :s estimated as 5. 918e-06 m,/s.
kg rs estimated as 0.C05575 m,rs, MoCel: 2

kg rs esLimated as 0.C05515 rn/s. MoCeIi 2

The Schmidl number is 7.14436.
The f riction r.,elccity is 31.398 n,/s
kg rs estimated as 0.i12'142 m/s. MoCeI; 3

Agr:ated sur fa ce
The rotarion speecl is 125.654 racLans per second.
The rotarion factor NRW 1s 2.052e+C6.
The power numirer NPR rs f-831e-04.
The rota;ion factor NFR as ,191 .A?-'1 .

kg (agitat-ed)is esrimated as 0.1143:,/s.
k '.9 LdLeo) s es- i^d-ed .s 0.C15-r- irrl-;.

The specifre.l and g.rowLh bio:iass is 0.3 g,/L.
The effeclive KL (surlace + Cif:used air) is 5.912e-05 m//s.
The effeclive strapping :ime (surface + cliffused air) ls 253.944 minutes.
hrs. )

The pump mixirg lime is 5 x the pumplnq recLrcularon tirne, 0. mln,
The ratao of the mixing :o the slriprng (sur.face - iiffused air) is C,
The mean residence time is 916-326 min- (15.272 h:. )

The raL.ro of Lhe pllmp :iixi:rg to the residence time is 0.
KL: aerated (m/s ) 0.11544
KL aerated (n/s ) A.Ai51l2
KL OVERA:L AERATED (.:/s) 0.004111
KG qurescent (r,/s ) 0.005619
KL qurescent (i:/s ) 5. 9--8e-06
KL OVERA:L QUIESCENT (m,/s) 5. B.3e-06
Kl OITERA-L (m,/ s ) 5.912e-A5
arr str:i pcing ti.me ccnstant (mi1) 25-?,944

E.A1

(,4 .2324



ERA', ION SURJASE VOLATILIZ'D
ELACTION SUBMERGEf VOLAT IL- ZE )

TO,I'AJ- FLqC:ION VCLAT, LI ZE D

F't1.A''1'lOII B,OLCGICALLY REMCVED

FRACTIOII AtsSORSED
TOTA- AIR :I,1] SS I CNS (q/S]

\ t\. 1 yeo I

,1I SS ION FACTOR 1g,rcm2-s )

UN"I I EXIT aONC3I'ITRAT-ON (ppmw)
DETAILED C}-LCULATIONS at Unlt 1i] ASB Zone 2

Type : aerated bictrea:ment

stripper scenario\AsB old stripper v7
COMPOUND: DIMETHYL DI SULFT DE

Type of un:: is aerated bictreatment
l Descriptron of uni I
2 !,traste'rater temperatjre (C)
3 lergth of aerat:orl unit (m)

4 width rri aej:ation unit (rn)

5 depth o: aeraticn unit (rn)

6 A:ea of agiLaticn (each aerator,m2)
f 'Icta] nuli-ber oi agitators -L[ '-he uI]:-:
8 ?clne: of agitatron (each aeraao.r,HP)
9 Iinpe Lier diameter: (cm)
1C f m-oel Le: rotation (RPl4)

i1 Agitator: mechanicai efflcrency
12 ae r:a to r effectiver.ess, afpha
13 if there rs plr.rg :lo!,', ent"r: 1

14 Overafl blo.ate (mglq bic-hr)
i5 Aeration air f1ow (m3/s)
16 ac:ive biomass, aeration (g/1)
17 1f scvered, then enter 1
ta .^--ift i1^.r

19 pH (enter 0 fcr nc pH adjusLment)

.181010

0

0

0

0

1

3

1

2

.18101

.t 6815

.2C2e-45

.191e-04

.-l e-14
-847e-06

rrri\r: P\ PAE \ O1d
3/16/2423 1i51:43 Pl.4 1--:39r-?l

13 ASB Zone 2

368
184
0.9l
135
15
,15

49.53
1200
il-83

0

19
0

0.3
0

0
1 2A

Procerties of DIMEIHYL DISULFIDa at 32.1 Ceq.C (89.1 ceg.i)
ht= 0.C0.558 atm-m]/mol vp- 41.f85 mmHq (0.8082i psia)

86.5'19 y/x
C) -462258 q/L qas per q./L 1:Lquid

Temperatur.e adjustment fac:or:1.046 ^(T-25), ceg. C

k1= C. L/g-hr dl:1.C34e-05 cm2,/s dv= O.CBIA22 cn2/s
Compound flor.r rate from infel ivater is 0.00182 g/s.
Ccmpound f f cr.r rate frcm inlet ve:lt :s 0. E/s.
Ccmpound f lc,,n rate frorn inleL duct rs O. g/s,
Submerged aeratron l:ate frorn inlet vent is C. m3/s.
TotaI submerged aera:ior :s 0. r.3,/s.
The resiCence trms rn the uoit is 15.594 h.r.
_B-Ln1ss pr ol rcL.or._

The bio:ass prcductron ra:e rs 0.mg/h:. (0. mglL)
Ihe .fract.icn dissolveC soliCs ccnverted is 3,
The esLimaLed bioinass exi: concentr:ation is 0. mg,/L.

Quaescent wrnd shear surface Sp.r-i:lqer
The f etcir :o depth ratio is 3A2. ,1C3.

k1 is estlmat,ed as 5.9.i5e-06 m,/s.
kg is est:mated as 0.005633 rn/s. Mcclel: 2

kg is estrmated as 0-005633 m/s, I{cdel: 2

The ScnmiC: nirJtrer is r-123i1--lhe f:-jL-on /e-c-iL) s J:. iga m/s
kq is estimaLed as 0.0i2835 m,/s. Model: ,1

AqrtateC s ur face
The rotatron speed is 125.654 raClans per seccnd.
The rctatron factor NR'0J rs 2.052e+06.
The pcrer rur-ber NPR is 1,881e-04.
The rctation f actor l..lFR rs l9f .02f ,

R-A?



kg (agita:ed)is est-imateil as 0.11,193 m/s.
kI (agiLa!eC)is estimated as 0.016622 m/s.

-n= speci ec anl oroc-h .-.rass -s ).r g/1.
:he e:fect:ve KL (su:face - ,1tf t!se.l ai:) is 1.598e-04 m/s.
lhe e:fectrve strlppi:lo tiT.e (su.face + di:lused air) is 10:.198 miruLes.
(1.63663 hrs. )

:he punp nrxing tlme is 5 x the pumprng recrr.ulaion t-irne, 0. min.
:he ratio of tne m1xi1g to the striprng (surface - diffused ar.r) is C,
:he mean resj.dence tlme is 93a-622 nrn. (15.594 h:. )

lhe r:atlo of t.re pump mixing to t-he residence time is 0,
KG ae ra t-e.i (m/s) 0.11114
KL aerat-ea (m/s ) A.A'-6622
KL OVEP-ALL AERATED (m/s) 0.005152
KG quiescent (m,/s ) 0.005133
KL quiescent (m/s ) 5.945e-06
KL OVERALL QUIESCENT (m,/s) 5.85e-06
KL OVEF.ILL (m/s ) 1. 598e-04
air strippinq tame consr-ant (min) i01,198
IR,CCI']ON SURFACE VOLATILIZED O .3312'
FRACTION SUBMERGED VOLATILIZED O.

TOTAL ERACT]ON VOLATIL-ZED 0.33'12\
FRACT]ON BIOLOGIC.qLLY iEMOVED 0.62621
FRACTION P,BSORBED O.
TOTAL Alf EMTSSIO\S (g/s) 6.138e-04

(Mg./ yea r ) 0. C19356
EMTSSION FACTOR iq/cm2-s) 9. C65e-13
UNIT EXTI CONCENTRATICN (ppmr,r) 5.614e-05



50 0

50
5

61
40

56
4 41
5U0
. 015
- rJ15

. u06
72

5

2

WWTP\PAE\O1d
1:51:43 PM 19:24:18

Type of unit is
3 HL partition flag=1. adjust fcr sorption
9 unlt recycfe aonvergence number
10 ciI molecular weigh:
I ar I Censrlv iaJ/ccl

12 NaUT f=runicipar 2:industrial 3:turb.
1l NaUT 1:r.ass tr. 2:equi1
14 parts biomass per 1C00 parts CoD
15 o11 liater partiticn method o:olrpc
16 use UNIFAC acueous data base :1
17 spec-rfy mass transfer fo: uni:, =1
18 Use biorilass for un-: option, :1
19 biogrowth Monod ha-f concentratlon pprn

]ETA]LE-- CA:CUL,4.T1-C\S AI UNiI 11 ASB ZONE 1

,pe: deral trd f i --r^r-min-

Strlpper Scenarro\ASB o1d st.ipper v,-1 3/16/2C23
COMPOUND: DIMETHYL SULEI]E (DMS )

Type of unit is aerate.i blotreatmen'-
l Description of uni L

2',,,laste,^ater ternpe ra t -lre (C)
3 lergth cf aeration rrnit (m)

4 width o: aer:ation u.rit (rn)

5 depth o: ae.ation urit (m)

5 Area of agit-ation (each aerator,r.2)
I Tcr:al nurLbei of agltaLors rn Lhe un.lt
8 Polrer o: agitatron (each aerator,HP)
9 Inpelfer diameter (cm)
10 lmpeller rctation (RPLI )

11 Agitatcr mecharica L efliciency
. I Lpi a
. eler 1rJ 1_L ]|!:e 1:- pr.rq _L _LO!.J I

14 overalL bicrat-e (mg,lg bio-l:r)
15 Aeratic.l a:r flow (m3/s)
16 acLrve b-rcmass, aeraLion (g/f)
-[: -f co e-L-d/ Lhen enLer -
1B spec-ral icpuL
l! pH .=n-er I -o 'ro p-l o,J'LS-^erL'

11

0

200
0

0

0

0

ASB Zone 1

34.08
295
295
1.4
1.3 5

31
l5
49.53
12 i10

0. 83
r-a.83
91

19
0

0.3
0

0

,-.44

34.1 Ceg.C (93.3 deg.F)Prope.tles of DI)'lETHYL SI-LEIDE (lt'Is ) at
R-44

Type o: uni L is
T1'.dl wdLer roc<J oL -fe L1. - L'l

2 Area of cpeninqs at rlnic (cm2)
3 Radius of drcp prpe (cn)
4 Dr.c length to conduit (cn)
5 Humidity of inler, air (1)
6 Temperarure of alr (C)
I Llrain air veLocity (f t,/min)
B manhcle arr velccity (ftlinrn)
9 Conduit alr velccity (f:/min)
L0 Wlnd speeo (cm/s at 10 m)

11 dlstarce :o next uni1, (ci:,)
12 s-ope of un.lerffoir conduit
13 frlclion fac:o: 1.iqu-Ld
14 frict-ion fac:o. gas
15 radius cf uncie:fIow ccnduit (cm)
16 Underflcw T (C)

1f csciifation cycle time (nin)
18 design collect.icn velccities ift/'s)
i9 design branch fine fraction full



hr:0.002924 atm-m3/nol vp= ?04.653 mrr.Hg 113.629 psia)
162. A63 y/z
a.:1606 g/L gas pe. g,/L l-quic

Te:..perature adjustmen: lactor = 1.046 ^ (T-25), deg. C

k1:0. L/g-hr Cl= 1.534e-35 c:r.z/s dv:0.14165 cm2,/s
Ccmpouno flow rate from rn-et ',nater rs 0.20745 g/s.
Ccmpound ffow rate fr:on in et vent is 0. q/s.
Ccmpound ffow rate from illet duct is a. g/s.
sullmerqed aer:a:icn rate fr:om iirLet ,/ent is 0. m-:,/s.
Tctal subrerqeai aeration is 0. m3,/s,
The resade:]ce :ime in the unit is 28 -926 dr-

B omdss o'or'r.rion
The bromass proCuction rate is 0.mglhr. (0. mg/L)
The fraction dissolved so-ids conver:eC 1s 0.
The es:ii--ateC biomass exit ccncentra:icn is 0. nq/t.

Quiescent winci shear surface_spri nger_
The fetch to Ceptr ra:ic is 23'7.166.
kl is estimat-ed as 7.634e*06 rn/s.
kg is estimated as 0.001911 n/s. Model r 2

kq -L: .s.-mared r: 0. -0-.1.I; m/s. M)lel: -
The Schmldt number is 1.01591.
The fr:-ction velccrty is 31.398 rn/s
kq ls es imared rs 0.J1-Br3 m/s. Mode-: J

_Agi: a ted sur face
il'he rctation speed .is 125.654 radians per second.
The rctation lactor NRW is 2.052e-06.
The pc,rer numlf,er NPR 1s 7,881e-04.
The rolation factor NFR 1s i91.027.
kq (agrtaled)is esiinated as 0.14918 m/s.
k.l (agitated)i.s es:inated as 0.021024 m,/s.

The specifled and gr.owth biomass is 0.3 g/L.
The ef fective KL lsurface + diffused ai.) iE 4. t- t-e-aL rL/s.
The effeclive striDping time (surface l dlffuse(] air) is 48.915 minuLes.
hrs. )

The pump r,ixing time is 5 x the pum:,r.ing recirculaion tlme. 0. min.
The .ratlo of the mixing to the strrping (sL:.rface - diffusei air) is C.
'I'he mean iesidence time is 1135.511 rnin. (28.926 hr.)
lle r.r-.-, (l L.le pJ-p ^ \i 9 Lo L e 'es der.ce tlre -. J.

KG aerated (m/s ) 0.15258
K: aerared (m/s ) 0.021024
K- OVERAI-I, AEF,ATED (rn/s ) 0 - 009169
KG qu iescent (inls) 0.003066
K- quiescent (m/s) '1 .63Ae-A6
K- OVERALL QUIESCENT (m/s) 1.51 4e-A6
KL OVEP-I-L (m/s ) A-1le-OA
alr stripping time cons-.ant (min) 48.915
ERqCTION SURFACE VOLATILI ZED 0.80063
FLACTION SU3MERGED VOLATILIZED O.
TCTAL i'LAC'I'-!ON VOLATILI ZED 0.80061
FLACTION BTOIOGTCALLY REMOVEI 0.11681
ERACTION ABSORBED O.
TCTAL AIR EI4ISSIONS (q/s) 0.1661

(l.Ig,/ yeai ) 5 .23875
EMISSION IACTOR (g / cr.2-s ) i.909e-10
UNIT EXIT CONCENTF.qTION (ppm,,.r ) 0.004001

IETA]LED CALCULATICNS at Unit 12 def.svstem exit st
:ype: system exat s t ream

(0.81s26

.O]I{TP\PAE\oId

1:51:43 PM 19t24t78Stripper iacenario\ASB Cic S.ripoe: '1'1 3/16/2?23
aOMPOUNI: D II,{El HYL SULEIDE (DLIS)

Iype of un.it is system exlt s:ream
i Descr:pLion cf u1i L

TOTAL AIR EMISSIONS (S/ s)

72 def. system exit st

0



(uqr/year ) 0

E]4ISSION FACTOR (9,/Cm2-S ) 1

UNIT EXIT CONCTjNTRATION (ppmw) 1

IETA-LEl CA-CULAT-ONS at Jnr: 13 .lefauft ope:r
l yoe: open llub diaLr]

.909e-10

.153e-05
hub d

r,{'ol: P\ PAE \O1d
1:5,:43 ?M 1,9:24:1,8str-rpper: sceira.rro\ASB Cld Stripper v] 3/76/2a2'3

aOl,lPOJNl: DIMETHYL SUIIIDE (DMS )

Type o: unit is cpen rub drain
- Iles..r-Lp t i on of unit
2 Underffow T (C)
3 TotaL '".iater acded at the uni.t (1,/s )

4 Area of openrngs at unlt (crn?)
5 RaC j us of dr:o-D pic,e (cm)
6 Drop lenqth to conduit (cm)
/ upell 5 lrLdLe=1
8 Sub,suiface en t rance:1
9 subsu.face exit:1
i0 raiius cf unde:f1cw conduit (cn)
11 distance :o nexL unit (crL)

12 slope of unCerflo'n conduit
16 ,,'efocity a-L.r aL drain opering (fth,in)
1l rnunicipa- la,aste rr] condult :1
18 Assume equilrcr:ium in unit, =1
19 -oH (enter 0 lcr r:o pH adjustment )

Tctai drain f Lo,,., is 1110 1,/s.-d-'qr- 'ra^t'.r crwr 'S l.C,4E-1/
Gas concentaation ln 0 mo1 fraction-
Gas flow 11r- 0 L/s
]j!e:ght fnaction out at base of drop rs
fracl,ron transferred in the Crain drop
fractron foss in wastel drop to hJb
fractron foss in waste2 drop to hJb
fractron foss in r{as:e3 drop to hub
fraction foss in ccLlection hrb drop
fracrion I oss in uni.r
f raction loss :i n I ine r:un
component upstream of uril, g/s
m1. '-a't. leadspa.e upsr-ea- \':
n-aospa 'l., a* col ou:- _1:s'_a-gc, y
headspace enC of ccnciu:t (y)
mol fract. headspace ve:lt base
headspace.Elo'^ cut vent (ccl s )

headspace flo', Cown l-ine (ccls)
KG sur:face lm/ s )

KL su:face (m/ s )

f 1or.,' cf waste icnn hub (L /s )

coli.ponent flow in waste into unit (g,/s)
:otal cor-ponerf- into unit, g/s
TOTAL AIR EMISSICNS lS/s)

(Mglyear)
EMISSION FACTOR (g/cm2-s)
UNIT EXIT CONCENTRAIION (ppmw)

DE:ATLFI. CAT:--LAITCNi r- Units 'l I ASB /--re
Type; ae:ateC b iot re a tmen L

Stripper Scenario\ASB Old Stripper V7
COMPOUNDT DIMETHYI, SULFIDE (DMS )

I .11373 49 t- 4966718-0 ,1

frcm hub.is . 13 6116
0.
0.
0.
0.13672
0.
0.
0.
0.
0.
4 - 299e-79
1.115e-05
-1.17e+06
1.11e+06

-3 leL.1L- - [)rj11 IILU U

4J.89
0

50
t_.

6',
1

I
g'-l

72
500
0.015
84
0

0

8.9

Equilibrium partitionlng in drain drop hub is assumed.

.lB4e-098

0

0

0

0

1

1

0

.24032

.241 46

.03613

. 111 32

Type of uni t
l Des cript i on

l

r,\l'orr p\ pAE\Ot d
3/'-()/2423 1:51 :43 PM '19:24:18

Is aeraaeC b-o t aeatment-
of un-L'-

B-R6

L1 ASB Zone 3



2 tr"ias telrate: i:em-oeratJre (C)

3 Ler.g:h ot ae:ation 'Jnit (n)
4 w-idth cf aeraiio.r u:]it (r'-)

5 depth cf aeratj.cl] u1it, (:'-)
6 Arca of a?iL:Li::r 'edc:r L,:rs ,',7
j TotaL nuntrer of agitators in i,he un1:
8 Poiver. of agitation (each aera:or,HP)
9 Impe.I l e r di amet er (cm )

10 IrnpeIIer rota:ion (RPI'I)
11 Agr:ator mechar::cal e f fi cr ency
12 aera t c.r effec:.iveness, alpha
13 if there -is pfuq flow, enter 1

14 Cverali biorate (mg,/q bic-h.r)
15 Aer:aiic.] air flow (m-:/s)
16 act-ve biomass, aeration (g/.i)
1l :f covered, then enter 1
'l B spec1aI input
19 pH (er.ter 0 for no pH ad_ustment)

3C.01

_ 38
u.9i
135
6

l5

1200
0. 83
0. 83
0

19
C

0.3
0

0

t-.42

Properties of DIMETHYL SULFIDE (Dp1S) at 30. Ceq.C (86. deg. E)
h]:0.002519 atm-m3/moL vp= 606.985 mmHg (11.14 psia)

739 .9 4": y/x
A.70132 q/L Eas p"r: g/L lrquiC

I'emperature adjustment fact-or : 1.046 ^ (i 25), deg. C

ki: 0. L/g-hr C]: 1- 4E5,--05 cm2,/s dv= 0.14425 cm2/s
Ccmpouncl ffcr"' rate from -rnlet water is 2-211e-OA 1/s.
Compcund f lc,,J iate f .om .inLet vent is C. g,/s.
Compclnd f 1o'/,' .ate f rom tnle-- CucL is 0. g/s.
SubmergeC aeratron rate from inleL vent is 0. rn3/s.
Tctal submer:ged aeratron rs 0, m3/s.
The residence tlme an :he uriit 1s 15.212 hr.

The bror,ass production .ate is 0,mqlhr. (0. mql-)
The fracticn dissolved soLids con./ertec is 0.
The estimal,ed blomass exlt concentration is 0. mq/L.

Qu-Lescent wind shear surface Sprlnger
The felch Lo depth rat:o is 329.615.
kL rs estimated as 1.566e-C6 m/s.
kg :s estimateci as 0.00i884 :,/s. Mcdel: 2
kg 1s estimated as 0.00j884 :,/s. Model: 2
The.3chmidt numlre r is i.03989.
The frrctjon vefocity is 3i.398 m,/s
kg is es:imated as 0.017611 m,/s. Mcdel: 3

_Biomass productlon

:he rotaiic. speed is 72a.6a4 raCians pe.u second.
The rotatio:r factor NRW is 2.052e+C6.
Tr)e power numbcr NPR js LB31e-04.
Tlle rotation iactcr NFR ts ,19'l .A?-'l .
kg (agiLated)is es:imated as 0.14804 m/s.
k- lagita:eC)is estiinated as 0.C18962 m,/s.

:he speci:red and qro!"'th bior,ass rs 0.3 g,rL.
Th€ ct:ectlve KL (surface + dtffused air) is 1.053e-04 m,rs.
Tre ef:ective stripping time (sur:face + dfffused a:r) is 144.113 minutes.
12.44722 b,:s - )

The purnp rnixing time is 5 x the pumplng recirculaion t:me/ 0. min.
The rat.io cf the mix:ng :c the strir:,ing (surface + diifused air) is C,
The rean resldence t:me is 916.326 min. (15,272 hr. )

The :atio of the pump mrx-Lng to the residence trme is 0.
KG aera:ed (m,/s)
KL aeraieC (:n/s )

KL OVERALL AEfuqTED (m/s )

KG qliesce:1t im,/s)
(L q.riescert (m/s )

KL OVERALL QU]ESCEN! (m/S)
Ki, OVEP.ALL (m/s )

air sr-r1pp:ng time constant (min )

0.15081
0.018962
0.00854
0.00E0.32
1.566e-06
L 4 9le-06
1.05-le-04
141.013



FRACTION SURFACE VOLAT.I,IZED O

FRACTION SUBM'RGED VOLATI1TZED O

TOTAL ERACTION VCLATTL:ZED O

FRACTION BIOLOGICALLY REMCVED (-]

ERACTION ABSORBED O

TOTAL AIR EMISSICNS (g/s) 1

(Mg,/ year ) 0

EI{ISSION EACTOR (E/cm2-s ) 1.

UNTT EXIT CONCENTRA:ION (ppm!,') 1

DETA.ILED CALCULATICNS at Unlt 18 ASB Zone 2

Type: aerated bi o r rea tmen t

.31886

.305e-04

.004115

.845e-13

.l53e-05

I,,1i{T P \ PAE \O]d
1:51:43 PI": 19:24:18Stripper S.enarao\ASB OlC Strippe: ',1'1 3/1612A23

CONIPOUND: lII"laT hr]- SULF]DE (DMS)

Type of un:t is aerated biotreatment
l Descr:ptron o: -rni t
2 r,i,/aste!,ater Lernperature (C)
3 length of aeration unit (m)

4 width of aeration unit (r)
:r Cepth ol aeraticn ul,iit l::)
6 Area of agataticn (each aerator:.m2)
f Total nunJler of aqitators in the uni.,
8 Poiner: of agitation (each aera:cr,HP)
9 Impel Ler Ciar.eter (cm)
10 Tnpel ler rotation (RPM)
11 Aqitator mechanica- effi ciency
12 aerator e ffectivenes s, aLpha
13 if there is plug ilow, enter 1

11 OveraIl biorate (mg,/E bic-h::)
15 Aeration a-ir flow (rn3ls)
16 actrr.re biomass, aeration (g/f )

1? If covered, then enter 1

18 specia, inpu t
'l 9 pH (en.er 0 for: no pli adjustment)

F.SR Zot e 2

358

0. 9r
'_3 5

49.53
1200
0.83
0.83
0

19
0

0.3
a

1 )!,

Prcpertres of DII,IETHYL SULFIDE (DMS) at 32.1 deg.C (89.1 deg.f)
h1:0-002719 atm-m3/mo1 vp= 655-2U1 rrurLHq (12.6j3 psia)

751 .062 y/x
C.10853 g/L gas per g,/- liquid

:'emperatui:e adjustment facto. : '!-C!6 ^ (T-25), deg. C

k1:0. L/g-hr d1= 1.495e-05 cr,2,/s dv:0.14591 cm2/s
CompoLind flow rate fron inlet ',{ater is 0.004681 g/s,
Compolind f-io$/ raLe from -Ln]et vent is 0. g/s.
Compound :-ow rate from tn-et ciuct .is 0. g/s.
Subrerged aeration r:a:e fr:om :nIet vent rs 0. m3/s.
.otaf submerged aeratlon is 0. m3,/s,
The resrdence tir:e in the unit is 15.594 hr.

Biomass Droduction
The biomass product:on rate rs 0.mg/hr. (0. mg/L)
The frattion dissolved so-ids corrve.r:eC is 0-
The estamateC biomass exit concentratio:l is 0. mq/L.

_Quiescent'r'iind shear surface Spri nger
Tre felch to depth ratic is 302-'1A3.
kl is estir,ateC as l.6e-06 m/s.
kg .is estimateC as 0.001966 m/s. t"lcdel : 2

kg is estiina:eC as 0.0C?966 m/s- Model: 2

The Schr,idL number is 7.42153.
The frictron velccity is 31.398 n/s
kg is estrmated as C,011144 rn./s. Model: 3

Agitatec sr-rr:a ce
Tf . :- rL . sr ei.l s Ilt.6)4 :odiarrs p+: si,' .t.J.
The rotatlon tactor NRi,i is 2.052er06,
The po'^'er: nuniler NPR rs l.8t1e-04,
The roialion factcr llFR is l9l.il27.

R-aa



kg (agitated)is es:imated as 0.14892 m,/s.
k r -ii La edl . i ei .imdLed .s -,.:I)981 */s,

1l-e stre:if-:: d d o'orl1 L,:-s^ " .\.'l.
The e.ifecLive KL (surface + clif:used air) -s 2.809e-04 m/s.
The effective str1pprnq :ime (surface ' diffused air) is 5f.552 rn:nutes-
hrs. )

The pump nixirg trme is 5 x the pumping recirc]Lalon til:.e, 0. r.in.
The ratio ot the mixing :o the straping (surface + diffused ai:) rs 0.
'Ihe mean residence time 1s 935 - 622 r.ln. (15. 594 hr. l
The ratlo ol the pump r.ilring to the res-dence time is a.

KG aerated (m,/ s ) 0.15171
KL aerated (m/s ) 0.01 9934
KL OVERA:L AERATED (n,/s) 0.009148
KG qu i escent (::./s) C.003115
KL qulescent (r/s ) l. 6e-0tj
KL OVERALL Qr:iIESCENT (m,/s) 1.53?e-06
KL OVEPGLL (m/s ) 2.809e-04
a--r stripping time constant (min) 57-551
I'aA.CT ION SURF.qaE VCLA-TILIZED 0.?6981
FAA.CTION SUBMERGED VOLATI-IZED O.
TOTAL TRACTION VOLATILIZED 0.]6981
FRAC'I I ON BIOIOGICALLY REMCVED 4.78284
T'3AC'I I ON ABSOREED O.
TOTAL AI1 ELIISSIONS (g/s) 0.003604

(Mg,/year ) 0.11365
EMISSION FACTOR (9,/cm2-s ) 5.322e-12
UNIT EXI, CONCENTRAT]O].I (P.Or|.'^-) 1.895E_04

rr q5x,



Type o: 'rn i t is
I Total Lrater: acded at th. Lrnit (i/'s)
2 Area cf cpenings at ur::t (om2)
3 RaCius of drop pilre (cm)
4 Drcp length to conduit (cm)
5 Humldity of inlet a-r (i)
i; Tempe.ature of ai.r (C)
7 Drarn air velocity (ftlnin)
E manhole a:r velccity if--/m-in)
9 Conduit a:r velocrty (f:,lr.in)
10 ',4ind speed (cmls at 10 m)

11 distance to next unit (c::.)
12 slope o: unCerflow conduit
13 lrict:on factor Liqrld
14 lrict:on factor gas
15 radius of underfLow conduit (cm)
16 I-;r.derfloi.r T (C)
1? oscillation cycie time (min)
1B cieslgn ccf lec:ion veloc:i t--res lf t,/s )

19 iesi,qn brancl 111? fraciion fuli

50

Type of urit ls
I rlL part-ition flag:1, adjust fcr sorptacn
9 unit recycie convergence number
10 oi- mclecular weight
11 o-Li dersity (r;/cc)
12 NaUT i=munrorpal 2=lndust:ia] 3:.urb.
l') \.U- mo.j5 Lr. 2 eqri
14 paI:s bionLass per 1000 parts COD

15 oi- waler partitron rnethod O=owpc
15 use UNIEAC aquecus data case =1
1l soecifv mass transier for '-init, =1
1B Use .iomass for unit optic:r, =1
19 biogrc,r:h Monod half cc:lcenlra:icn ppm

DETAILED CA-LCU],ATIONS at Unlt 11 ASB Zone 1

Type: aerated biot reatment

Stripper Scenario\AsB OId Stripper V1 3/76/2023
COMPOUND: METHANETHIOL (methyl rnercaptan )

0

200
0

0

0

0

0

5

61
40
25
34
:28
56
44l
50c
. 015
.016

72
)\
5

2

.4

ASB ZCne 1

34.0i1

_.4
_35
i1
r5
,i9.53
_ ).t)l

WWTP\P,AE\O1d
l.q1.11 I p\,r lq.?:.no

Type of unit is aerated bio:reatnent
1 Description of unl t
2 Wa s te',nate r teiperature (C)
3 fength cf aeratlon uirr: (m)

4 w:.lt-.l of aerat-:on init- (m)

5 dept.r of aeratron unit (n)
6 Area of ag.itat.ron (each aerato:,m2)
I Total number cl agi.ato.s in the [nat
B Power of agr:aLlon (eacl'. aeratcr,F-P)
9 Impe tLer ()iameter (cm)
1C Impefler ro:allon (RP!: )

11 Agitatcr mecbarical e fi r ci ency
12 aeratoj: e:fectiveness, alpha
13 rf Lre:e is plug ffow, enter 1

14 Overalf bioraLe (mg,/q bio-hr:)
15 Aeraticn air lfow (n3,/s)
16 active hLonass, aeration (q,/1J
- -f -.verel. r\e6 on-46

18 specia L r nput
19 pH (enter 0 for no pH adjusirnent)

11

0.83
0_83
0
"!9

0
0.3
0
0
1.44

at 34.1 Ceg.C (93.3 deg.F)Propert:es of METHANaTHICL (methyl mel:captar.)
R-qo



hi:0.C04158 atm-m3/rno1 vp: 2212.142 flmHg (43.943 psia)
23A.99 y/x
0.16502 g/L qas per g/L liquid

Temperature adlistmerit factor = 1.046 " l.--25), deq. C

k1= 0. L/g-hr d-: 1.525e-05 cm2,/s d/: a.23 .1A2 cm2/s
CompounC flor^ r:ate frcm inlea r.rater is A.aI6522 ,J/s.
Compcund flc,h raLe from infea vent is 0, g/s.
Compcund f f c,,! rate .[rom inlet Ci]ct rs C . g/ s.
Submerged aeratlon raLe fron inlet vent- rs 0. :3/s.
Total submerged aerat.ion is 0. m,l/s.
The resiCence time rn Lhe unit rs 23.926 it,

Biomass product lon
T1e broi:.ass prodlictior rate is 0.rng./hr. (1, mg/L)
The fraction dissoLved solids con./erteci rs 0.
The estlmated blo:ass exrt concentratro[ is 0. mc/L.

Quiescent wind shear surface Springer
The f etch .c deplh ratro rs 23 .1 .'166 -

kI is estrmated as f.l03e-06 m,/s.
kg is estimated as 0-0108?1 n/s. McdeL: 2

kq is estimateci as 0.010811 m,/s. Mcdef: 2

The Scr]midt number is 0 -63285 -

The friction veLocity is 3i.398 m/s
kg is estimateci as 0. A2All3 m/s. I,lcdel: 3

_AJ: :t.el s :: l-rc-
The rotation speed is 725.644 radlans per seccrd.
-fhe rota:ion factor NRIV is 2,052e+06.
1he povrer numlcer NPR 1s 1.881e-04.
:he rotaiic:r facLor N!-R is i9l .C21 .

kg (aqitated)is es:imated as 0.189f1 n,/s.
kl (agitated)is es.inated as 0.021161 rnls.

The specified an.l growth bioi.ass is 0.3 g/L.
The effective KL (sur:face + d:fiuseci air) rs 6.265e-04 m/s.
The eifect-ve stripping time (su.face + diffused air) is 3f .2,12 m:nutes.
hrs. )

The pu::.p m:xing time is 5 x the pumplnq rec:rculaion tine, 0, rl:in.
:he ratio cf t1e mirarng i;o the striping (surface + daffuseC ai.) is 0.
lhe mean residence trme rs 1735.541 nln. (28.926 hr. )

ihe rat-o cf Lhe pump mixing to the :esider:ce lime is !,
KG aerated (m,/s) 0- 19332
KL aerated (m,/s ) A.a2ll6 t-

KL OVERALL AaF-1,TED (m/s) 0.0128?6
KG qurescent (m/s ) 0.011015
KL quiescent (m/s ) l. l03e-06
KL OVER4.LL QUIESCENT (m,/s) 1.612e-A6
KT, OVERALL (n/s ) 6.265e-04
ail: stripping :ime constan. (min) 3'1 .242
FRACTTON SI]RFACE VCT,ATIIIZED 0.88]38
FRACTION SUBM'RGED VOLATILIZED O.
TOTAL FRACTION VOLATILIZED O.3B i3E
FRACTION BIOLOGI3ALLY REI'{OVED O. C935?J
FRACTION ABSCRBE] O.
TOTAL ATR EMTSSTONS t,q/s) 0.01415

(Plq/year) 0.4651j
ENIISSION FACTOR (g/crn2-s I 1.695e-,1
UNII EXIT CONCENTF-ATION lppmw) )-. ,1C5e-04

DETAILED CALCULA:IONS at Un1t 12 def.syster:. e:{it s:
Type: system exi L sLr:eam

t,a - 62011

WIfT?\PAE\OId
1:51:43 Pl4 \9:25:40Stripper Scenario\AsB OId Stripper Vl 3/f6/?O23

COMPOUND: METHANETHTOL (methyl mercaptan )

rylre of unlt is system exit str:eam
l Descj:ption of uni I 72 def, system e2<iL st

TOTAL AIR EMISSIONS \S/ s)
R-q1



l\g / :r'ear )

EI"lI S S ICN FACTOR iglcm2-s)
UNIT EXIT CONCENTRATION (ppmtr )

DETAIiED CALCULATIONS at Unit 13 default
Type: open hub drain

Stripper scenario\ASB o.Id str.ippe.r v1 3/76/2a23
COMFOUND: METHANETHIOL (methyl rnercaptan )

Type of unit, is open hub drain
l Descrip: i-c1 cf unrt
2l:Inderf-o!'' T (C)
3 Total r.,ater addeC at the unit (I//s )

4 Ar:ea cf openilgs at uni: (crn2)

' R.d-Ls o: dr-o o-oe ,J-
6 Drcp lengtr to ccnduit (crn)
J Ooel s urface:1
B Subsurface er]t rance= 1

9 subsurface exi: =l
10 radiL-s of underfLow ccndur: (cm)
1- distance to next unit (cr.)
12 slope of unilerflow conduit
15 veLoclty air at drain openang (ftlmin)
1f municipal was:e ln conduit =1
16 Assume equrlibrium in unit, :1
19 pE lenter 0 for nc pH adjustment)

13

I.iI!T P \. PAE \Cf d
:51:4 3 Pl'I 19:25:00

0

9

cpen

.695e-11

.387e-C7
hub d

def au] L open hub d
43.89
0

5u

51
1

0

0

l2

0.015

0

0
qq

s:rrpper Sce.aric\ASB oid S:rrp-oer \ll 3176/2A23
CCl4POUND : l'lETHANET--.1 IOL ( me 1-hy- rne rcap. an )

Type of u.rit 1s aerated biotreatment
1 Descripticn of unit

R-q?

-u\jr/iT 
P \ PAE \Ol c

l-5l.rrll f\l 'q.;E.on

1l P.SB Zone 3

Equiiibrru: par:itioning ir: a.rain drop hub is assumed,
TcLaI d.rain flow is 1110.L/s.
r,^le:ght f iacL:on down is 1. i2E-08
Gas ccncenaration ii'i 0 moL fraction.
Gas f io!,' 1110 L,/s
!{eight f r:action out at base cf drop is 1.42411 .1716989118-Aa
fraction transterred in the drain cr:op fron hub is .-,74002
iraction loss in wasiel drop to hub 0.
fraction foss in wasae2 drop to hub 0.
fra.tron loss in was:e3 drop to hub 0.
fractron loss ln cc-L1ection hub drop 0.114
fraction loss in unlt 0.
f raction loss in line .l:un 0.
componenL upslream of unit, q,/s 0.
no- f.racL. headspace upstrean (y) 0.
headspace at conduit drscharqe, y 0.
heaclspace end ol ccnclurt (y) 4-A91,e-24
mol fract. headspace vent base i.618e-06
headspace llcri cit venL (ccls) -1-1le+06
headspace fLcn down line (ccls) i.1le+06
KG su:face (n/s) 3886.338
KL surface (m/s ) E.36Be-09
f 1o\,! cf was te do',vn hub ( I /s ) 0 .

component flow in vraste in:o unit (q/s) A-A20724
rctaL colponent into unit, g/s A-a76622
TC-AL ATR EM,SSIONS (S/s) 0.003502

tMq/ !-ear') 0.11043
EI'I-.SS I Ol'l FACIOR (gr'cm2-s) 1.695e-11
r:rN-T EXIT CONCENTRATION (ppmw) A-474201

DE]AI-ED CALCULATIONS at Unit 1I AS3 Zcne 3

Type : aeral,ed b i ot reatrnen t



2 -uJaste!.rater t-emperature (C)
3 leng:h of aerari c1 u:lil: (.r.)

I r,.ri dth cf aeratlon unit (In)

5 Cepth cf aeration unit (m)

b arqo - al:: l ron 'edc}. deLdL' r',::r2\
I lotal nimber of agitators in the unit
8 Power: cf agrtaticn (each aerator,HP)
9 Impeller drame t er. (cm)
10 Impeller rotaticn (RPI"l )

I I -9.'-,Lor m, -l.dI---oI -ill---encr
12 aeratcr effectiveness / alpha
1-1 if there rs pluq fIow, enter 1

14 Cveral- brorate (mg/g bro-hr)
15 Ae.ra -ion air f lc!. (m3,/s )

16 acL.ive b.ionass, aeraticr (9,/1)
1l f coverecl/ tilen enter 1

18 specfai input
19 pH lente; 0 for no pH adjustnent)

316
1BB
o ql
135
6

0. 83
0.8,1

t9

!.3
0

0
,1 . !2

Properties of MEIHANETH IOL (methyl mercapran) at 30. deq.C (36. deg.F)
hL= 0.003681 atm-m3/mo1 vp: 2014.1r4 mmHg (38.97 psia)

2r'\4.826 y/\
0.14829 g/L gas pe: g,/L liquiC

Temperature adjustmenr fact-or : 1.046 ' (T-251, deg. C

k1:0. L/g-hr dl: 1-505e-05 cm2ls dv:0.23155 cm2ls
Compound f-o!r rate from aniet 'rater rs i.27e-05 g/s.
Compound ilow r.ate from inlet vect is a. q/s.
-om!LJr-l :-o,.' roLe f -Lom -nIet dlcL i. 0, g/s.
Subrner:ged ae.rat.icn ra:e f rcm .in]eL vent -s 0. m3/s.
Totai submerged aeraLion is 0, m3/s.
The resrdence Lime in the unit rs 15,2f2 hr,

The biomass procluctron r:ate is C,mg,/hr, (0. mgll)
The fraction drssolved soLids conver:ted rs 0,
The estimated biomass exit concentration is 0. mq,/L.

Quiescent wind shear surface Springer
The fetch to depth ratio is 329.615.
k I is 

"s 
imared as t .63,c-06 ' /s.

kg is eslimated as 0.010826 m/s. Model: 2
kq is estlma:eC as 0.010826 m/s. Model: 2
The Schrn.ldt nunioer .is C ,641'19 .

The f rict.ion velocity is -rl.398 m/s
(J is esL-maLeJ -s C,0238I4 m/s. l,1odeI: 3

Blomass Droduct ion

_Agi ta t ed surfa ce
The rotaticn speed is 125.654 raciiars per seconC.
The rotation factor NIW is 2.052e+06.
The por.rer number NPR is 7.881e-04.
The rotation f actcr NER is '191 .A2,- .

kg (agitated)is estimated as 0.18156 m/s.
kf (agiLated)is estrrnated as 0.019092 m,/s.

tne .pe;-I-ecl on I gro',vLh b-om.ss is u. ? g,'1.
The effective KL (surface r ciffused arr) is 1,39ie-O1 rn/s.
The effective strippinq tirne lsurface + diffusecl air) is 109.!38 minutes.
l1.Bll31 h:s.l
The pump mixir.q time is 5 x:he -ou::.ping :eclrculaicn time, 0. nin.
The :atio cf the mixilq to the striping (surface + ciffusec air] iS C.
The i.ean resldence time rs 976 -326 min. (1 '.t.?.12. hr - )

The .ratio cf tlle pump mixinq tc the residence trme 1s 0.
KG aerated {m,/s) 0.19108
KL aera:ed (m/s ) 0.019092
KL OVELqLL AERqTED (m/s ) .r . ,l1 14 E 3

KG quiescent (m/s ) 0.311029
KL quiescent (m/s) 1.635e-06
(T, OVEaqLL QUIESCENT (n,/s) r.6e-06
(1, OVEI-4.LL (:i/s ) 1.39:e-04
arr str.ipping :ime constant (min) 109,038

R-qj



SRACT:ON SJREACN VOiAT.LIZED O

IRACT-ON S-.IBMERi.ED VOLATI-IZED 0

TOTAI- FRACTICN VOLATILIZED O

iRA.CTION BIO-OGICALLY REMOVED 0

: RACTION ABSCRBED O

TOTAL P.IR EMISSIONS (q/s) 9

(l"Ig,/ year ) 2
EMT-qS-ON EACTOR (g/cn2-s ) 1

.lNlT aXIf CONCENTRAT1ON (pp!:,t.i ) 9

DETAILED CALCJLATIONS aL UniL 13 ASB Zone 2

Type: aerated bi o tr:ea Lmen L

.12569

.i2669

.18684

.387e-01

fu'WT P\ IJAE \C1C
1:!1:41 PI'l 19:25:irls:r:pper sceraric\ASB c ,j S-rapper v i li76/2123

CCI"IPOU\Ll : METHANET:-lIOL (methy mercap: an )

Type of urit is aerated blotreatment
l lescriptio:r cf unit
2 lrtrastewate. temperature (:)
I leng!h of aera:i01 unit 1m)
4 la-idth cf aeration uni: (m)

5 Cepth cf aeration unr: (m)

6 Area of agr:ation (each ae:atcr,m2)
I Total nurnber cf agitators ir the u:lit
3 Power. cf agitation (each aerator, HP)
9Impeller: drarne te r: (ctr)
10 InpeIler rotation (RPM )

11 Agitator mechan.i ca I efficiency
12 ae.a:or effecti./eness 7 alpha
13 if there is pfug flcri, enter 1

14 overali brorate (mg/g bio-hr)
15 Aera:ion ajr f lori (i:.3,/s)
16 actrve bi cmass, aeration (g/1)
17 If covered. then enter 1

13 special input
19 pH (ente: C for no pH acilust:r.ent)

18 A,SB Zone 2
32.08

1 8,1

0.91
135
15
75

1200
0.83
0.83
0
19
0

tl.3
0
0
'7 .24

ProperLies of llE,HANE1lilOL (meLryl me.rcaptar) aL 32.7 deg.C (39.1 deg.E)
h1:0.003921 atm-m3/mol vp: 2142.171 m,r,l1g (41.446 psia)

271 '833 Y/Y
0.-5664 q,/L gas Per g,/L IrquiC

Temperature adjustmen. factor = 1.046 ^ (--25), deg. C

k1= 0. :,/g-hr dL= 1.515e-05 cm2/s dv= 0.21433 cm2ls
Compound f I o-!v rate f rom inlet ,4-aler is 3 . 165e-04 g/s -
'o-For:-d - oi^r iJ-c'-o* -r er 1/6r- is t f 's-

Compound flow rale from inlet ducl is L.. g,/s.
Sub::,ergeci aera:icrl ra:e f rom inlet vent rs 0. ::.-l/s.
-LL1I i rbnerJed der aL-Jn ji C. m' s.
The resiience t.i:e .in the urit rs 15.594 hr.

Biomass production
The biomass prodrction rate is C.mglrr. 10, mq/Ll
The f.action dissofved sofids conve.te.l is 0.
The estinared biomass exit- ccncentr3tion is C. mq/'-,

_Qu-e s cer:t wind shear s urf ace_Springer_
Tne fetch to Ceptn ra:ic is ,102.703.
kf is es:imated as l.6ie-06 m/s.
kg is es:inated as 0.010938 m/s. Mo.te.L: 2
,g is es- i-ra-eo .s 0. ldq )r m i. vo1o.: 2

The Schmrdt number is 0.64013-
Thc fric:ion velccity is 37.398 m,/s
kg is es,imated as 0.023996 m//s. l''loilel: 3

_Ag oL.. r s'r--a'6
The rota:ion speed is 125-654 ra(iians per secor.C.
The r:ota:ion lactor NR'rl rs 2.052e+06.
The power number NPF. is r-.831e-04.
Ihe rotaticn factor NER :s 191 .42.1 .

R-q4



kg (agr:ated) is estimaled as 3.18863 rn/s.
kl (aqi:aLed)rs estimated as 3.020:21 m,/s.

jLtr spe..l.e. a'ro 9r:^.h ,-(rcss : Ll.' o -.
The elfective (L (sur:face ' diffused air) is 3.115e-04 r./s.
ThE, -r FC '4 srr_nI]:nc l i.e '.i-ila e - d :r-seo til ts 41.: 'o n'r.rL.s.
hrs. )

The pump mrxing time 1s 5 x the pumpli1g recirculaion t:i:e, 0. ::in.
The ratro of t1e miE:ng to Lhe striprng (sul:face - diffLrs"d ai:) is 0.
The mean resiCence time is 935.622 mrn. (15.594 hr. )

T:re ratro cf the pur,p m-xing Lo tre resider.ce time i.s 0.
KG aeratei (m/'s ) a.1922?-
KL aeratec (m/s) 0-020121
KL OVERALL AEPGTED (n,/s ) A.C)1211 4

KG ourescent (r./s ) 0.01114-l
KL quiescent i:r/s) l-6fe-06
KL OVERA:L QI,IESC:NT (m,/s) l.63le-06
KL OVEP-A-L (m/s ) 3.115e-04
air stripping Lime ccnstant (rnrn) 43.518

(.i .12529

FRACTION SUREACE VOLATILI ZED

FRACTION SUBMERGED VOLAT I I.I ZED
TOTAL FBACTION VOL4.TILT ZED
FfuCCTION BIOLOGICALLY REMOVED

FRACTION ABSORBED
TOTAL AIR EMTSSIONS r,q / a)

\Mg / y ear')
EMTSSION FACTOR (g/cm2-s )

UNIT EXTT CONCENTRATION (ppm!.,)

0.862r1
0.
4.362t I
0.091 61
0.

c.008611
4 -033e-13
1- 036e-05



No Stripper Scenario - Projected Actual Emissions

H2S, TRS Compounds, and VOC

New-lndy Catawba - Catawba, SC

Post-Project Foul Condensate Flow:

Post-Project Foul Condensate Flow:

Post-Project ASB lnfluent Flow:
TotalASB Flow:

Total A58 Flow:

Pulp Production

850
1,.22

25.48
25.77

1,1,70

2200

gpm
MGD

MGD
MGD

L/s

ODTP/day

H2S

DMDS

DMS

MMC

94

62

48

concentration Loadings HZS, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul condensate Loadings

(prior to H2o2) 147 15.00 17.00 16.00

Predicted % Reduction from H2O2

0.99

MMC converted
iNtO DMDS 0.90 0.99

Foul Condensate (after H2O2) L.47 30.51 L.70 0.16

Avg. A5B lnlet (2021 and 2022) 0.25 0.09 0.20 0.0026

Flow weighted loading: 0.31 1.48 0.27 9.82E-03

H2SStM ATER9 Results H s DMDS, C/S DMS s MM s

ASB Zone 1 0.08 0.57 0.22 8.40E-03

ASB Zone 2 0.03 9.43 E-03 4.70E-03

ASB Zone 3 0.02 1.85 E-04 1.70E-04 s.26E-06

Total ASB 0.12 0.58 0.22 8.56E-03

PAE Emissions Factors H25, lb/ODTP DMDS, lb/OOTP
DMS,

tbloDTP
MMC,

tbloDTP

TOTAI ASB 1.06E-02 5.04E-02 1.928-02 7.42E-O4

1.56E-04



Type of unit is
1 Total water adced at the unit (1/s)
2 Area of openjrgs at un-: (cm2)
3 Radius of drop pipe (cn)
4 Drcp fength to conduit 1cm)
5 Humidity cf inlet air (3)
6 Temperature of arr (C)
I Drain air velocity (ftlmin)
B manhole ajr veLocity (ft,/min)
9 Conduit air veLocity (ft,/min)
10 Wind speeC (cm/s at 10 m)
11 distance to next un1r (cm)
12 slope cf urderflow conduit
13 fr.rction factor .Liquid
14 fric:icn factor gas
15 rad:us of under:low conduit
16 UnCerflow i (a)
1l oscrflaticrr cycle time (min)
1B clesrgn collection ve.Locities
19 design ilranch fine fracticn

Type of urit 1s ae.ated biotreatmenL
l Description of unit
2 liaslewater i ernpe:a tu r:e (C)
3 -ength of aeraticn unit (m)

4 rnrdth cf aeralion un!L (rn)

5 depth cf aeration unrt (m)

6 Area of agitation (each ae:atcr,m2)
I Total nrrmber cf agltators 1r the Lrnit
8 Power of agitatjcn leach aer:ator,llP)
9 Imoefler diameter ( cnL)

10 Impeller .otaticn (RPM )

11 Agitator rechanical e f fi ci ency
12 ae:a:or effect.iveness, alpha
13 if ther:e is p-ug flow, enter I
14 CveraLL biorate (mqlg bio-hr)
15 Aera:ic.r air flcw (::13,/s)
16 actrve bicmass, aeraticn (9,/I)
1i lf covered, then enter 1

18 speciaL input
19 pFl lenter: 0 for :ro pH adjustnent)

5Lr 0
rr)
5
61
40
25
84
128
66
4 4'l
500
.0iir
.016
.005
72

5

2
.4

ASB Zone 1

34.08
295
294
1.4
135
31

49.53
1200

(cm )

(ftls )

fu11

Type of unrc is
o I-- Fr--i-ron:.ag=], io -sr lo s. p.:o'l
9 unit r:ecycle ccnvergence ru:ber
10 oil molecular,,neight
11 cil densitl, (g/cc)
12 NaUT 1=r.unicipal 2:industrial 3:turb.
13 NaJT 1:::,ass tr. 2=equil
14 parts biomass per 1000 parls CoD
15 c:.I wate.l: part-rtic1l rnethoC 0=owpc

-6 use UNIFAC aqueous data base =i
17 specify mass t.ansfer for unit, :1
18 Use biornass fo: uni: cptron, :1
19 biog::or{th Monoil ha.f concentratron ppm

DETAILED CALCULATIONS aI Unit 11 ASB Zone 1

Typei aerated biotreatment

I,47'0i, P\ P.A.E \HarCpipe Scenarrc \AS3 HrrdF,tp? Scenar-o Vf
3 / 76 /2A23 1 : 4l: 24 PM 19:2A:20

COMPCU\D: DIMETHYL DI SULEI DE

0
200
0
0
0
0

11

.83

.83

3

)

0
0
0
1

0

0

0

0

1



?roper:ies of D-I'(ETHYL DISaILETDE at 34.1 deg.C (9,?.3 deg.F')
hl= C.0Cll14 a.x-m]/mol vp= 45.945 nnr.tlg (0.S8869 fsi=1

95.2 y/x
0.06t011 g/L qas per g/'T, lrquiC

Temperature adjrrstment factcr : 1.046 " (T-25) , Ceq. C

11= 0. L/q-hr dL: i-041e 05 cm2ls C"I: a.AB8A22 cmzls
ComDound f lo', ra:e f rom 'inlet r,nater is 1.57133 g/s.
Ccmpcund flc,", ra:e from inle. vent is A- g/s-
-o-p) rno ll-n 'r-e rr-m -nle- lr-r -s I s.
Submerged aeration rate from lnfet vent i-s 0. n3,/s.
TotaL submer::ge.l aeratron rs 0. m3/s.
The resiCence time in the unit rs 23.926 hr,

Biomass production_
The biomass p.odu"tiorr ,.t" i" 0-,g/hr. (0. mq/-)
Tre fr:acticll dissolved solids converted is 0.
Tle estrmatec biomass exit concent.r:ation is 0. mg/t-.

_Qui es cent wind shea:: sur f ace_Spri nge r_
The f etch to depth ratio is 23'7 . ,166.
kI is estimated as 5.971e-06 m/s.
kg is estinated as 0.005598 m,/s. Mocie=: 2
kq is estimated as 0.005598 m/s. Iloce-: 2
The Schmidt number is f.lA4I2.
The f -rrcLion ve-rocity is 3l.398 m,zs
kg is estimated as 0.012921 m,/s. Mocei: 3

Agitaaed surface
The ro:atior: speed is 725-654 radians per second.
The ror-atior: factor NRW is 2.C52e+06.
The pow-^: number NPR is l.B81e-04.
The ro:atior. facto: NER is 191.027.
kg (agitate.j)1s estimated as 0.11564 m/s.
<f lagitated)is eslimated as 0-011486 :r.,/s.

The specified and grovi-"b biomass is 0.3 g/L.
The ef fec:i.re KL (sur:face + dif fused air) .rs 2.l5-1e-04 m,/s.
The effec:ive stripping Lrme (sJr:ace + drffused ai.r) is 84.152 rn.inL:Les,
hrs. )

The pump mixing time rs 5 x 1-he pumping recirculalon :ime, C. man.
The r.atic ol the mixing to lhe striping (suriace + difiuseC air) -s 0.
The :...ean residerce time 1s 1135.541 min. (28.926 hr. )

The :atio of the pump mlxinq tc the residence time is 0.
KC aera--ed (m/s ) 0.11131
KL aer:a:eC (n/s ) 0.011486
KL CVEaA.LL AER-A.TED (m,/s) 0.0C5609
KG quiescelt (m/s ) 0.0C5i03
KL quiescert (m/s ) 5.911e-06
KL OVER.qLL QUIESaENI i:r,,/s) 5.883e-06
KL OVEUALL (in/s ) 2 .753e-04
air sL.rippinq time constant (mrn) 84,1-52
FRACTION SURFACE VCLATILIZED A. )6452
FRACTION SUBMERGID I.IOLATILIZED O.
TOTAL ERACTION VOLA:IILIZED A.36452
FRACTION BIOLOGICALLY REMOVED O. 61] 68
T'RAC']'] ON ABSCRBE]] O.
TOTAL AIR EMISSICNS (S/s) 0.5i2l8

(Mg,/ year ) 18. C63
EMISSION Fp.CTOR (9,/cm2-s ) 6.582e-10
UNT: F,XIT CONCENTRAITON (ppmw) 0.0239C1

DEIAILEIj CAT,CULATTONS a! Unit, 12 def.svs"e: exri st
Type: system exit stream

h'WTP\PAE\Hardpipe scena..io\AsB HarCpipe scenaric v7
3/lo/.A2J -:4 :-4 PM Iv:20:r0

CCMPOUND: DIME.IHYL DI SULFI DE

17.47254

Type of unlt is system ex.it stream
l Descr:iption of unlt 12 def. system exit st



TC,AL A-LR EMISSICNS iSls)
(Mg,/ year )

ENli SS -CN FAC!CR (q/cm2-s)
UNIT EXII CONCENTRATION (PPnw )

DETAILED CALCULATIONS at Unit -3 defauft
Type: cpen hub cra'L n

:ype of unrt is open rub crair:
l Descript ron oi uniL
2 Unde. f l cw- T (C)
3 Totaf water added at t:re rnit (1,/s)
4 Area of openinqs at unit (c12)
5 Radius cf drop pipe (cm)
6 tro( -I-noLl .o cond ri ' cml
f Open s urface= 1

3 SubsJrface entrance:1
9 subsrrface exit:1
10 r:aCrus of 'lnderf Loi,' conduit (cm)

11 dislance to next unit (cm)
12 slcpe of ul]derflcH oonduit
16 velocily air at crair opening (itlmin)
11 municipal',.raste:n condlit -1
lu Assrme equrl:brium in unit, =1
19 pH (eiter 0 fo: no pH adjustment)

0
0
6

4

open

.582e-1C

.376e-05
hub d

'_2

5U0
0.015
B4

0
0

8.9

c93228

659e-18
811e-05

!{WTP\PAE\Hardpipe Scenario\ASB Flardpipe Scenaric vj
'3/76/2A23 1tA,a t24 PM 79:2C:24

COI'IPOUN]: D II{E] HYL DISULE,IDE

13 de f aLrI t cpen hub d
43.89
0

50
5
6t
1

0
0

Equiirbr-iur. par:itionrng an drain Crop hub is assurned.
Tcta.L drain ffow is 1--l0 L/s.
r,^le-ghL fractron down is 1.48118-06
Gas conce:ltration in 0 rnol fraction-
Gas f-ow 1110 L,/s
Weight :racllon out at- base of Crop rs 1.3430203399053E-06
f:aation tr:a:lsferred in tne dra.rn drop frc[, hub is .093228
faaation loss in iiastel drop :c ilub
fract-ion loss ir waste2 drop to .rub
araction loss in waste3 drop to 1ub
:ractaon loss in coffection hub drcp
fract-aon lcss in urit
fractlon lcss -in Iine run
compcnen: upst.ream of unit, g,/s
:ol frac:, neadspace upstream (y)
headspace at concluat d].scharge. y
heaCspace end of condirit (y)
nroI f ract. headspace v.-ont base
heaCsDace f1or,,/ out vent (ccls) -1.11e+C5
heaCspace flovr dc,rn -rne (ccls) 1.1ie-06
KG surface (rn/s ) 2AA t' .233
KL su.r f ace (rnls) 6-?8le-09
flc!,/ of waste dc,,nn hlb (1,/s) 0,
co::.ponent flcw in i^raste rnto unit (q,/s) 1.13289
:otal componenl- into unit/ g/s 1.51133
TOTAL ATR EI"IISSICNS ',5/s) 0.16155

(Mg/'year) !:.494 '44

ENI;SS -oN EAC:OR (9,/cm2-s) 6.582e-10
JNIT axll CONCENTRATICN (ppmt') 1.343C:

DETAILED CALCULATIONS at Unit 1l ASB zon,- 3

Type: ae r:a l- ed brotreatment

0
0
0
0
0

0
0

0
0
1

3

wwT?\PAE\tlardcipe scenario\ASB Ilardprpe Scerai:io rr''l

3176i2A2i lt4 ,1 :?,4 Pl.I. 19:20:20
R-qq



Iy-oe ol unit is aerated brotrea:ment
l Descr:ption of u:lit
2 Was ter,-ater temperature (Cl
3 l engLr of ae.r:aL:on .rnit (m)

4 i^r:dth of ae.ation u:lit (:)
5 depth of aelation unit (:)
6 Area of agitation (eacr aerato:,m2)
f To:al nr-irLber of aqltators in the Lnit
q Forier ,f dJ' .dL or. 6a.1. a+-a- ',]:P)
9 Impeller d.i amet er (cm)
10 -mpefler rotation (R PI"l )

11 Agitatcr mecha3ical e f irci ency
12 ae::a r- o. e:fectlveness, afpha
13 if lhe.e is pl'.lq flow, enter 1

14 Cveralf blorate (mg/g bro-hr)
15 Aer.a:io:i alr f Low (m3/s )

16 acti-/e bicmass, aeratrcn (g/1)
1l If col,ered, then enter 1

1B speciaf i npul
19 ptl (ente: 0 fo.r no pH adjustment)

Temperature adjustment fa
kl= 0. L/q-hr dI

Compound f]oli rate from inle
Compound fLow rate from inle
Compound ffolv rate from inle

COFIPOUND: Dil"iETllYL DI SULFI DE

_Biornas s production

:1.C46 ^(r-25), deg. C

02.1e-A5 er:.2/ s dv: 0. t85991 c:i2ls
ter 1s 0.00102 q/s.
nt as 0. g/s.
ct is 0. g/s.

"-1 ASB Zone 3

.30.0-_
316

0.91
135
6

L2CO
0.83
0.83
0
19
0
0.3
0
0
1 .42

?roperties of DIMETHYL DTSULFTDE at 30. ceg.C (86. deg.E)
hl= 0.00141 aLm-m3/nol vp= 3i.814 mmHg (0.1314 psia)

'18 .352 y /x
A.A56126 g/L gas per g/1- Liquid

ctor

twa
t ve
tdu

SubmergeC aeration rate irom lnlet vent is 0, m3/s.
Tctal subme:.ged aeraLion is 0. m3,/s.
The resiCence tlme in the un.L], fs 15,2f2 hr.

-he bicmass prcdlic:icn rate is 0.mg/hr. (0. mg/L)
:he frac:ion drssol,red so.l ids converteo is 0.
:he estimated bicmass exit concentrat-ion ts 0. mq,/L.

Quiescenc r,'i nC shear. sur f ace_Spr:i nger_
The fetch to depth ratio is 329-61-r-
kL is est'ima:eC as 5.918e-06 m/s.
<g i: -s-ina-e'l as f.l--51. m/s. Mod--L: I
kg is estirna.eC as 0.005515 m,/s. Model: 2

The Schmidt number is 1.14436.
-re rric: icr ,.el JC-.r is ?'.79P rc/,
kg is estir,ated as A.A72142 m/s. l.Iodel: 3

_Ao-Loleci slrfo-e
:he rota:ior speed is 125.654 radians per seconC.
lhs rotaiion factor NR'J is 2.052e+06.
:he power number NPR is 7.681e-C4.
?he rotai ion f actor NFR is i9 ," .421 .

kg (agitat-ed)is estimated as 0.1143 nz's.
kl .a.J.LdLec.-s csL-mdLed .s 0.. -.-) '/"-

The specif ieC arid gro''.rth il].cmass 1s 3.3 g,/L.
The effecti.,,e KL (surface + difflsed air) is 5.912e-05 :..ls.
The effecti./e stripping t:me (surface + diffrlsed aar) 1s 253-944 rinutes.
h.s , )

The pump mixing time is 5 x the pumping recirculaioc tir.e, 0. ;r.in,
The ra:lo of the mrxing to the striping (surface + drfiuseC ai:) is 0.
The nean resldence :ire is 9t6.326 nin. (15.212 hL.)
The :aEio of the pump mixing to:he lesrde:lce :irr.e is 0.

KC aera;e.i (n/s ) 0.11644
KL aera:ed (:r./s ) 0.015j12
KL OVELALL AELqTED (m/s) 0.004111
KG quiescent (m/s) 0.005619

R-1nn
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KL quiescent (m/s )

KL OVERALL 0UIESCBNT (II1,/ s )

KL OVERqLL (T/S )

air stripp1ng aime constan: (min)
FRACTIO].J SURFACE VCLAT I:1ZE D

FRACTIC\ SUBI4ERGED I,IOLATl LI ZED
TOTAI FRACTICN VOLA:ILIZE]
ERACTICN SIOLOGICALLY REIIOVED
FRACTICN. ABSC]BEf
TOTAL AIR EI'IISSlOl.iS (g/s )

(Mq/year)
EMTSSlON EACTOR (q,/cm2-s )

UNI: EXIT CONCENTRATION lppm''r )

DETAILED CALCULATIONS at Unrt 1B ASB Zone 2

Type: aerated bictreatment

Type of unrt is aerated biotreatment
l Descrrptlon of uni t
2 r,i7aster'rater temperalure (C)
3 length of aeration unit (n)
4 '.ij.dth of aeraiicn unit (m)

5 dep:h of aeraricn unit 1m)
6 Area of agitatlon (each aerator,m2)
7 Total number of agitatcrs in the unit
I Power of agitaticn (each aerator,HP)
9 Impeller diame:er (cm)
10 Impelier r:ot a: i c:l (RPM)

1i AqitaLor mechanical eif lc.rency
12 aeralor effectiveness, alpha
13 af ihere rs pfug f1o',.', enter 1

14 Overaff brorate (mglg bio-hr)
15 Aeratlon air ffow (n3/s)
16 actlve bicmass, aeraticn (q,/I)
1? If covereC, then enter 1

18 speciai input
19 pH (ente. 0 for :ro pH adjustnent)

5.918e-06
5.813e-C6
5 . 9'12e-45
253.944

. 18 1010

0
0
0
0
1

0

4

.18r0?

.848e-04

.005827

.614e-13

.31 6e-05

-|^II,!'TP\ ?AE \ Fla rdp r ce Scerari.o\A,SE Har:dDipe Scenario V7
3/16i2A23 1:41:24 PM 19:2A:2a

COMPOUND: DIMETHYL DI SULFI DE

13 ASB Zone 2

32. 08
368
184
0.91
135
15
,1 ,)

49.53
1200
0.63

0

19
0

0.3
0

0
'1 -24

P.rcpenrtles of DII"IETHYL DISTILFIDE .t 12.'- deg.C (89.1 Ceg.F)
h.l-: 0.001558 atm-m3/mol vp:41.785 mmHg (0.80821 psia)

36.519 y/x
0.062258 q/L gas pe: g/L liqu.id

iemperature adjustment :actor: 1.046 ^iT-25), Ceg. C

k1: 0. L,/g-hr C]= 1.034e-05 cm2ls dv: C.081022 cm2ls
Compound i,o!./ rate fr:om inlet rnater is A.A2197L ,J/s.
Compound j.low rate f :om rnle: .,'ent is C. gr's.
CompoLr-i --1o,,' rd e --.on.nle: Ir:f is .. g,/s.
S lcmerled aerlLiJn .Ljte from inlet vent is 0. m3/s,
Tota- submerged aeration is 0. m3ls.
Tre residence time in:he unit is 15,594 hr.

li -*ass prooL.- j --l
The biomass pr.oduct j on r:ate is C.1qlhr, (0, mg/'-)
The fraction Ci ssol.ied solids con-/erted rs 0.
The estlmated biomass ,oxit concent-ralion is 0, mq/L.

_Quies.ent lranC shear: sLirf.lce Springer
fetch to depth ratio is 302.703.

is estirnated as 5.945e-06 m/s.
sstrmateC as 0.005633 m,/s. Lloiei: 2

estrrnate.l as 0.005633 m/s. MoieL: 2
.lr orr-.'o" 's l. ll--.
rictron velocrty :s 31.398 (r/s
eslimated as 0.012836:,/s, I"lcdel: 3

B-101
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_AqitaLed surface
--- t* ic:r s!-eJ is l, .o' q 'uo-u'a p", =- . nA.
-ni -L'rLo -i,:r dtL r NP-,',1 't 2-t5)e 16-
The pcfrer nunlcer NPR is 7,881e-04.
-l-e r-rori- e lror N-D 1s q7.r:-.
kg (agitalecl)is estimated as 0.11498 rL./s.
kl (agitaLed).!s estimateci as 0.015622 m,/s.

The specified anC growth bromass is C.3 q/L.
The effecti./e KL isJrface + Ciffused air) is 1.593e-04 m./s,
The effective strippjng time lsurface - diffused aijr) is 101.193 minutes.
(1.68663 rrs. )

The pump mix:nq iiri.e is 5 x lh. pumpinr; reclrcufaion Lime, 0. r:.in.
The r.atio of:he mixing to the stripinq (surface + diffuseat air) is 0.
The :lear. reslclence tine is 935.622 nin, i15.594 hr, )

f1e :;- jo o- :te pum. m.x:nJ '.J Lhe rcs-det-i -in.e ';0.
KG aerated (m/s ) 0.11114
KL aerated (m,/ s ) A.al662?
KL OVERALL AEP.ATED (m,/s) 0.0!5152
KG quiescen: (m./s ) 0.0C5118
KL quiescen: (m/s ) 5.945e-06
KL CVERALL QUIESCENT (m/s) 5.85e-C6
KL CVEnq.LL (m/s ) 1 .598e-04
a.i.f sL.rrpping time constant (:in) 10- .193
I'RACT ION SURFACE VOLATILIZED O.33J2B
ERACI'ION SUBMERGfD VCLAIILIZED O.
TOTAL FRACTTCN VOLATILTZED 0.33]28
ERACT]ON BIOLOGICALLY RIMOVED A .62623
ERACT IOI{ ABSCRBE] C.
TCTAI, AIR EIUTSSTOInS iq/st 0.0i9434

(PIg,/ year ) A .29151
EMISSION I-ACTOR (9,/cm2-s ) 1.393e-11
UNiT EXIT CONCEN:P*AT.ION (ppmw) 8.121e-04

B-1n?



Type of urit is
B HL partition ffag:1, adjust fcr scrption
9 rnit recycle converqence nurnber
10 oil molecrlar: weight
11 oi I density t,g/ c.)
12 NaUT l:municipai 2:inCustrial 3=turb.
13 NaUT 1:mass tr, 2=equil
14 parts biomass per 1000 par:ts CoD
15 oil wate.r partition method o:orrpc
16 use uNlE'AC aqueous data base:1
17 specify mass transfer for unit, =1
:B Use biorass for unit optron, =1
i9 blogrowth Monod half concenLratron ppr

SETAILED CALCI]:AT]ONS at UniT 11 ASB ZONE 1

:ype: aerated bi ot rea tmer t

Wir"TP\PAE\Eardprpe Scerario\ASB Hardpipe Scenario Vl
3/76/2a23 1:41:2,1 PNI 79:.27:-A6

COI{POUND: D.tNlf TIjYL SULF-DE (DMS )

'lype o: unit is
TctaL '."iater acded at the unit if ,'s)

2 Area of cpenrngs at unrt (cm2)
3 Radius of cirop pipe (cm)

4 Dr:op iengih to conCuiL lcm)
5 Hum:LCi:y oi inlet" air (3)
6 TemperatLrre oi a1r (C)

lra'- a'' .el.lc-L- -L/- 1)
E manhcle arr ve.Iocity (ftlmin)
9 Cond!it arr ve.Iocity (ftlmin)
10 h-and speed (cmls at 1C m)

11 dastance to next Jnit (cm)
12 slcpe cf underflow conduit-
13 f ric:. i or factor Li.quid
14 fr.lcLicn factor gas
15 raCius oi r,rncler:loi", condLrit (cm)
16 Underilow T (C)
1l oscr.Lla:ion cycle time (mir)
18 desrgn cclfection 1'eLocities (ft/'s)
19 desrgn branch line frac:icr fufl

Type cf unit 1s aerated bio:reat:-".ent
1 Descriplaon of unj t
2 !^trasle',,/el,er t?npera:ure (C)
3 length of aeration unit (m)

4 wrdLh of aeration unrt (m)

5 depth cf aeration un-: im)
b Areo O' dJ 'a' 1"1 -6't ae-a ::r,r)
i Total number of agitators rn the unit
I Poi{er of agita;icn (eac1 aerator,-{P)
9 ImpelIer Ci a1.erer (cm)
10 I:peL-er rotation (R!M )' Ag r ,* me hdr.--r- cffic-er, /
12 aerator effectiveness. alpha
13 if there -LS plug f row, enter 1

14 Cverafl blorate (rng/E bio-h:)
15 Aeration air :lor,, (m3/s)
16 active blomass. aeration (g/1)
1l If covered, then elter 1

13 speclal j np..rt
i9 pH (enr,er 0 for no pH adjL.:s:ment)

50

11

0

200
0
0
0
0

0

5i

61
40
25
34
128
66
44,-
5rt0
.015
.t_r16

, ur06

l2
25
5

ASB Zone 1

14. r-l I
295
295
lt
135
31
,15

49.53
1204

.83

.83

3

c
a

1

0

0

0

0

1 .04



Propertres of DIIIET:{YL SJLFIDE (DMS) at 34.1 (ieg-C (93.3 de.l.!)
hl= i1 .0C2924 a:i!.-m3 /mo.I vp= jC4.653 ntr:.Hq lll-62'r psirr

\6?..46,3 yix
0.11606 g/L gas Per- g,/- Iiqrjrd

Temper:ature adlustmenL .facto: = .0,16 ^ (T-25) , .jeg, C

<1:0. L/g-hr dl= 1.504e-05 cm2,/s dv:0.1416i cin2 s

CcmpcJnd flc',"r rate -[.rcm 1]lfet wate: is A.?ll'\39 q/3-
Ccmpo-rnd f lc',, rate f rcm i:rLet vent is 0. g,/s.
..'npr.lr r f lci.r:oLe fr-r 'T.)L o t.r 's 0. g's.
Submerged aeration raLe from rn-et vent is 0, m3,/s.
Total subrnerged ae.ration is 0. m3,/s.
The .esidence time rn the un:: rs 28.926 hr.
_Biomass productlon

:he bicmass croducrjo. rate is 0.rng/hr. (A. nLqiL)
:he fraction Cissolved soli.ls convertec is 0.
lhe estimated i--icmass e]Iit concentratron is D. mJ/L.

Quiescent tri nC shear s ur f ace_Sprinqe r_
The fetch tc depth ralio is 23 .1 - '166.
k- is estinaieC as 1,634e-06 m,/s.
kq i s esti:!a:eC as 0.0C7911 m,/s. Mode]: 2

kg is esti::,aEeC as 0.0C?911 n/s. NIodei: 2

The Schnidt numler is 1.01591.
Tn- -ric-i':r:'cllicy .s lr.lo8 m/;
kg is esEir.ated as 0,011873 m,/s. i{odef : 3

_Ag . La Lec i rrf oce
The rotaticrl speed is 725.614 .adians p-oi: second.
The rotaticn factor NRI{ rs 2.052e+06.
The power numLrer NPR is i.BB1e-04.
The r:otat.icn fac[or NFR Ls 19'1 -A2l .

kg (agiLated)ls es:inateC as 0.14918 n,/s.
kl (aqiLated)is es:inateC as 0.021024 m/s.

The specifaed and grorith biomass rs 0.3 g,/L.
The effectrve KL (surface + diffDsed air) is 4.1 t-e-44 rais.
The effectrve st-ripplng iime (su:face + di:frsed air) is 48,915 minutes.
hrs. )

The r]umD mixrng time is 5 x the pJmping recircufaion tr:te, 0. mi:] -

The ratjc oi rhe mixrng --c the sLrip-nq (su:rface + diffused air) is 0.
The mean res:dence t1me -rs 1735,541 mrn. (28.926 hr.)
The ratic o: the pump r.ixing to the residence tlme is a.

(G aerated (m,/s ) 0.15258
(L aerated (m/s ) 0.021024
1L OVEF*ALL AELATED im,/s) 0.009169
(G quiescent (n/s ) 0.008066
(L quiescenr (m/s ) 1.634e-ur6
KL OVEP.p.LL QUIESCENT (m/s ) t- .51 4e-46
KI, OVER-qLL (n/s) 4. !-1e-44
air strrpping time constant (nin) 43.915
FRACTION SURFACE VOLATILIZED O. 80064
FFACTION SUBMERGED VOLATILIZED O.
TOTAL FF*ACTION VOLATILIZED O. EOO64

FF,ACTION 3IOLOGICALLY REMCVED C.1768
r RA', JN ABSC-aBEI .l .

TOTAL AIR EIITSSIONS (g/s) X.2I6Aa
(Mg,/year ) 6.82699

EI.{ISSIC\ EACTCR (9,/cm2-s) 2.438e-10
UNIT EXIT CCNCENTP*AIION (pprorn) C.0C5215

DETAI-ED CALCULATIONS a: UniI 12 def.SVSIEN Ex:: 51

T_vpe: sys:en exit s t ream

rd',"iT P\ PAE \ Hardplpe Scenario\.qSB Hardprpe Scenario V?
j/--6/?A23 1:1i:24 PM 19:21;06

COMPOT-ND: D-METHYL SULFT IIE (Dl"lS)

(0.81526

Type of unit is system eEit
l Description of uni t. 1,2 def. svs[en exlt st

R-104



TOTAL AIR EI4ISSTONS (S/s) 0
(Mg/year ) 0

EMISSICN EACTOR (9,/ cm2 -s ) 2

UNIT EX-T CCNCENTRATION (ppn".r) 2

IETATLiD CALCU-AT-ONS at Unit 13 defauLt ooen
:y!re: cpen hub drar n

.4BBe-10
-285e-05
hub d

dcfault oper hub d

0
50

-ype of unit:s open hub drain
l DescripLioc oi lnit
2 Underf Ic', T (C )

3 IcLaI water adCeai .i: tre unit (-/s)
4 A.rea oi openrngs at unlt (c::2)
5 Radius of drop pipe (cm)
6 Drop lengEh :c conduit- (cm)
7 Open su: f a ce:1
3 Subsur:face entrance:1
9 subsurface cxit-:1
1C radius of underflcw conCu-iL (cm)
11 Castance to next un.it (cm)
12 slcpe cf underf]orn ccnduit
16 velocity air at dra.in cpenirg (ftlmin)
1l mun:cipal wasLe in ccndurt =1
18 Assume equilibriun in Linrt/ =i
19 pH 1ente. 0 for no pH adlustnent)

wwTP\PAE\Harcprpe Scenario\ASB Ha:dpipe Scenar:jo v7
3/16/2A23 It4'7t24 Pl{ 19:21:06

COMPOUND: DIMaTHYL SULIIDE iDMS l

'1

61
1

0
0
I2
500
0.015
B4

0
0
8.9

Equllrbrium partitioning rn Crain d:op hu):r is assumed.
lota L draln if oi^' i s 1110 L,/s.
Wei95t frac:ion down as 2-61 .1E-C1

L':as concentration 1n 0 mol fraction,
Gas f lo'.{ 11i 0 L/s
Weig:lt fractio:r ort at base of drcp is 2.3110i058606831E-Cl
fraction transfe:red in the d.arn drop irom hub is .1361i6
fraction loss in ,rastel drop to hub 0-
f racLion Ioss in '".raste2 clrop to hutl 0.
fraction ioss in '^'aste3 drop t,o hub 0.
fraction ioss ln coLfectlon hlrl,r droc A-73612
fracticn Loss in unit C-
fraction loss in Line run 0.
component upstream cf unit. g/s 0-
mol fract. headspace upstrearn (y) 0.
:readspace at conCuil Cischarge, y 0.
leadspace end o: conduit (y) 5,603e-19
moL fract. headspace vent base 1,532e-05
neadspace flor{ cu: vent (ccls) -1.11e+06
headspace f1o1,- do'nrn f ine (cc,/s) 1,1f e+C6
KG sur:face (n/s) 2834 -248
KL sur:face (n/s) 8.?34e-09
flow cf wast-e dcwn hub (1/s) 0,
componenl flcw ir waste into unit 1qls) C.31321
'.JLdl :-:.por-e:rl -nL( en-., 1/s A.2lA3|t
TCIAL .n.I R ELI-SSIONS {q/s) A.D42E2L

(Mqlyear ) 1.354i4
EMISSION FAC:OR iqlcm2-s ) 2 .4 38e-i0
I-NIT EXIT CCNCENTRATICN (ppmw) 0.2311

DETAI:ED CALCJLATIONS a: Unit, 1.7 ASB Zone 3
Type: aerated blolrea lmer.t

WblT P \ PAE \ Ilardpape Scenarrc\p,Sts Ilardplpe Scenario V?
3/i6/2423 1:4r-:24 PM ",9:27:46
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'1'ype of unrt is ae.aieC baotreatnerl:
.L JeSCr-LpLa)11 ',rL Ur LL

2 lJa s t e!.ra te r :emperature (C)
,? eng-h of aera.ion urit (r:.)

4 rradth of aeratron unit (m)

5 depth of aeratlon unit (rn)

6 Area of agi:ataon (each aerator,m2J
I iotaL nJmber of agitators ln the ur].lt
8 Power of agita:ic-:n (each aerato..HP)
9 lmpeller: diame-er (cm)
10 ImpelLer rota-..i cn (R?M)

li,tgitator rnechanrcal ef fi ca ency
12 aeratcr effecl-iveness. alpha
13 1: ther:e is p.LLig ilo!.i, enter 1

14 overall bio.ra1,e lrng/q bic-hr)
15 ,qeration air f f ow (m3,/s )

16 active biomass, aeration (9,/L)
1f I: cc./ered, then ente. 1

1E speciaf i n-I)u t
19 pl-. lelter 0 f or no pH a.ll ustmen: )

COMPOUND: DIMETHYI, SULFIDE (DMS )

Agitaled surface

1l
3r,). (-),

3t6
188
,-r . 91
135
5

.1 ,)

4 9. 5i
12C0
0.83
0. E3
0

19
0

0.3
0

0

i .42

Properties cf DTME:HYL SULFIDE (DMS) at 30. ceq.C (86. deg.F)
hl= 0.002519 atm-m3/'mof vp= 606.985 nunHg (11.14 psia)

1,39.945 y/x
C)-lAi32 g/L gas per g/L liquid

Temperature acilustment factor = 1,046 ^ (T-25), Ceq. C

:-l= A. L/g.hr d-: 1.485e-05 cm2ls d1I= C -1142i :n2/s
Ccmpcund f 1c,,,- :ate f rcm inf e: ,rater is 2.389e-04 g,/s.
Ccm:Jcund fIo,^ :ate frcm rnfe: vent is C- g/s.
Compound flow .ate from inle: Cuct is A. g/s-
Submerged aeratron rate from inLet- ven: rs 0. rn3/s.
TotaI sullmerged aeration is 0. m3/s.
The resiCence tlme in ahe unit rs 15.212 hr.

Biomass prcduction_
The bicmass p.odr"tio,, ..t. i" 0.^g/rr, (0. mg,/1,)
The fraction dissolved solids converted is 0.
lhe estimated bicmass ex.it concentraticn is a- mg/L-

_Quiescent ,nrind shear suriace_ Sprlnger
The fetch to depth ratic is 329.615.
k- is esLirnated as 7.566e-06 m/s.
kq is estirnated as 0.007884 m/s. Model: 2

kq is esLiinated as 0.007884 m,/s. Model: 2

The Sch...idt number is 1.03989.
The fricticn vetocity is 37.393 m/s
kq is estimated as 0.017611 m,/s. Model: 3

The rotaticn speeC is 125.654 rad:ans -oer second.
'Ihe rotation factcr NRI,^I is 2.052e+C6.
'Ihe po'ier nrfttrer NPR is f.881e-04.
The rotatio:] factor NFR ts l9'l -A21 -

kg lagltated)is es:lmated as 0.1,1804 m./s.
k1 lagilated)is es:imated as 0.018962 n,/s.

-ro spc-it.ed and grorlh bi Jfl.dis -s l,t 's/-.
The e:fecti./e KL (surface + Ciffrsed a!r) rs 1.053e-04 n,/s,
The e:fe.ti..re stripplng trme lsurface ' diffused air) is 144.013 rinutes.
(2.40122 hrs. )

The pump mixr:rg time is 5 x the pumpang recrrculaion tir.e, 0. r.in.
The ratrc of the mixang to the str:jpir,g (surface + diffused air) is 0.
The mean reSrdence tlme is 916.32.6 m.lr.. t,__1.,.2.i 2 hr-)
The ratao oi the pump mixlng :o rhe reslde:lce :ime is 0.

KG aerated (m/s ) 0.150E1
K-, aerated (m/s) 0.01E962
K: OVERALL AERATED (m/s) 0.00854
KC qu iescen: (m./s) 0.0CE03;

B-104



K- quaes.ent (r,./ s )

K: CVERALL QJIaSCENT lrn/s) 'l

KL CVERALL (m,/s ) 1

arr st:i-oprng ti::.e constar.t (mr[) 1

FRACTION SI-IRFACE VOLA'IILIZED O

FRAiTTON SIIBMERGED VCLAIILI ZED O

TOTAL FRACTICN VOLATILIZED O

FRACTION tsTOLOGICALLY RTMOVED O

FRACTION ABSCRBE] O

o L-;\TR EN-S. ONt )/s
(l"lglyear) 0

EIITSSION EACTOR ts/cm2-s) ?.

UNTT EXIT CONCENTF*UION (ppmw) ?.

DETAILED CALCULAI'ICNS AT UNit 18 ASB ZONE 2

Type: aera:eC b:o t rea Lmenl

Type of u:iit 1s ae:ated brotreatmenl:
1 lescript icn of unit
2 Wastewat-or :emper.atLrre (C)
3 -engah of aera:ic1 Lrnat (m)

4 ,,'idth of aeration uni: (m)

5 deplh cf aeratron unit (m)

6 Area of agitatlon (each aerator,r.2)
I Total number of agitatcr:s rn the unit
I Power of agiLa--ion (eac:l aerator, HP)
9 ImpeLler dianeter: (cm)
10 Impelier: rotal,ion (R?M)

11 Ag i:- a Lor mecnanical efficiency
12 aerator efiectiveness, afpha
13 if ahere rs plug :low, ente. 1

14 O.rera-l bio.ate (mg/g bic-hr)
15 .qerat:or. ai: flow (m3/s)
16 acti.Je biomass, aeration (g/1)
1l Tf ccvered, :hen enter 1

18 special:npu:
19 pH (enter 0 for no pH aCjustment)

1E

.566e-06

.497e-06

.053e-04
44 . 013
.5886

.5886

.31886

.101e-04

.005363

.446e-13

.285e-05

liiwT P\ PAE \Ha rCp j pe Scenaric\ASB Hardpipe scenar:ro Vl
3/16/202-" 1:4r:24 ?PI 79:27:'46

CCYPOUND; DIMETHYL SULFIDE (TTi"'S )

AS3 Zcne 2

32.08
358
184
i) .91
135
15
t5
49.53
72Aa
0.33
0.33
0

19
0

0.3
0

0

Froperl,ies of DIMETHYL SULFIDE (DMS) at 32.1 .jeg.C (89.7 ceg.!)
h1= 0.002119 atm-:-".3/mcf vp= 655.2C1 mmHg (12-613 psia)

:51 .A52 y/x
0.10363 q/L qas per g,/L liq:rid

Temperature adlustment factor : 1-046 ^ (T-25), Ceg, C

k1= 0. L/g-hr dl: 1.495e-05 cm2ls dv:0.i459i cm2,/s
Compound flow rate from rnle: rr'ater is 0.C06101 q/s.
Compound i.Iow rate :rom infe: vent is a. g/s.
CompounC i.Io!.r rate :rom inLet duct is A. g/s.
Sr-rbmerged aeraticn rate frcm inlet vent is 0. ::3/s.
Iota- submerged aeration is 0. m3/s.
Ihe res:cence ti::.e in the u]lit is 15.594 hr.

Bi *ass p-oouc ion_
The biomass proCucLion rate .ls 0.mq/hr. (0. mq,/L)
The fraction disso.Ived so-rds ccnverj,ed is 0.
The esti:ateC bromass exit concen:ra:1on is 0. mq/T.,,

Quiescent !^rrrd shear. surface Springer
n= l+Lcn o leoln :arlc ls :O2. ,),

kL is estimated as 7.6e-!6 m/s.
kq rs estlmateC as 0.007966 m/s- Nlcde1: 2

kg is estimated as 0.00r966 m/s. Mcdel: 2

Tne : rhmid n'rmcer - s -L) ' t- 
-

The friction velocity is 3f.393 m,/s
kg is estimated as 0.0,71,14 rn/s. McdeI: 3

8,107



_Aqi ta'! ed sur lace
Th. r 

-r-on:teee 
s . ..q,i -ao ,,. "., =' rni,

The rotat-rcn fac.cr NRId is 2-052e-06.
The power cum-ber NPR rs ?.881e-04.
The rotaLron factcr NfR is 19,- -421 -

kg (ag.itated)is estimaied as 0.14892 m/s.
kL (agitated)is estima;ed as 0.319981 nt/s.

" 
sp6.iri^ : arl c: ,i n b..::.ds5 -s :, ) '1/L.

The e:fective KL (surface + d:f:used air) :s 2.809e-04 m./s.

-he.-.ejL v+ s-:ipf-rJ:ir.. ,:urface d-f l- -sea -i: L, t'.tt2' e tr.os.
hrs. )

:he purp r.ixing lime rs 5 x the pumpinq recircufaion :ime, C, mrn.
,he ratio of the mixing :c the st-riping (surface + ciffusec airt ls l.
lhe meall :esiCenoe time rs 935.622 r.in. (15. 594 hr. l
:he ralio of the punp m-xing to the residence r:i:e is 0.

KG aerated (m/s ) 0.15111
HL aerateci (m/s ) !.019984
KL OVERALL AEPGTED (rn,/s) C.009148
KG quiescent (in,/s ) C.008115
KL quiescerL (n/s ) l.6e-06
KL O\,,ERA:1 QUIESCENT (m,/s) l.53le-06
KL OVERA_L (m,/s ) 2.BA9e-44
arr strippirlg time ccnstant (m:n) 51 .552
FAqCTION SUREACE VCLATILIZED [].]6981
FAqCTION SUBMERGED VOLATILIZED C.
TOTAL FRACT]OI] VOLATTI,IZED O. ?6981
FA4.CTION BI OLOG ICA-;T,Y REMOVED O,18284
FA4.CTION ABSORBED !.
TOTAL AIR EMISSIONS \S/ s) C.004 591

(Mg,/year ) A .'-48!2
E)4ISSION IACTOR (g/cm2-s) 6 .93i e-72
UNIT EXIT CCNCENTRqTION (ppm!./) 2.169e-44



T]-pe of Lrr i L 1s
1 Total !.iater ad.ied at the urit ifls)
2 Atea cf openings at unit (cm2)
I Dll us o: dr p p_pe -^r
4 Drcp Lengt-h to condu-Lt (cm)
5 Hu::rdity cf in1eL air (:i)
6 Ter.pe.a1,ure of air (C)
7 Drain alr velociLy (ltlmin)
I rnanhole a-r velocity (tt,/mir)
9 Ccnduit a:r velocity lf./rLin)
10 !,lrnd speed (cmls at 10 m)

11 d]starce :c next unit (cm)
:2 slope of ulderfLow condu::
:3 :rrction f,rctor liquid
-4:riction f aclo r: gas

-5 radius cf underf 1o',r condur.t 1cr.)
16 Unier.f -1o,, T (C )

17 osci llatior: cycle time (mrn)
iB desig:r collectron velocit.res (ftls)
,9 desigr brar:ch line fracLror: fuLf

- 5io: Tea :rLe:r- 71']c ur u'
l Desc:ipt1or. o: unit
2 'dastenater lemperature (C)
3 lengt-1 cf aeration un:: (m)

4 wrdth of aeratlon jnit (m)

5 depth of aeratron unit (m)
:.,:-^. ,)'O A"e I {J .1 ll 'lL .OI reic

I To:a- number cf aqitators in the r:n1t
.{ Do^o- o'aJ:rLror 'eair aeraLLr,l.P)
9 Tmpe- Ler diameter (c:)
10 -mpe1ler :o:at.ron (RPM )

11 Agitatcr::.echanical e ffi ci ency
12 ae:a: o.r effecLlveness, alpha
13 rf Lhe.re is plug f1c!,/, enter 1

14 O\,'er:aLl biorate (mq/g bio-rr)
15 Aera:ion air f lcr.i (ml/s )

15 active bicmass, aer:a:ion (9,/f )

'__- ----r 1

1B sDecial input-
i9 pH (en:er 0 for nc pH a.ljistmenl)

50 0

5

61,

40

34

66
41 ,-

5C0
. c15
.c16
.006
72
2a
5

2
.4

ASB Zone 1

295
295
L.4
135
31
i5

1200

Type o: init is
8 HL cartitlot'. flaq:--, a.llusa for so.p:ion
9 un:t recyc-Ie aonve:gence number
10 o:1 moIecular,,./eigilt
11 c-l Censity ',q/cc)
-2 N.J- I:r'c;ld 7=ir.o.s-ria 1ruro.
i3 Na'-lT 1=iiass tr. 2=equi I
14 parts biomass per 1000 parts COD

r5 orl r,,ater parti.ic:l r,ethod 0:owpc
i6 use UNIFAC aqueous data base =1
lf specrfy mass transfe: icr un1L, :1
LB Use bior.ass for unit option/ =1
19 bloErowth Monod half concentratlon ppm

DETAILED CALCULATIONS aT Unit 11 ASB Zone 1

Type: aerated bio L rea tment

Wh'TP\PAE\Hardprpe Scelarro\ASB Llardpipe Scenario Vl
3i76/2a23 li41 i21 PM 19:27:-41

COMPCUND: I4ETHANETHIOL imethyl mercaptan )

0

?u0
0

0

0

0

11

. B3

.83

.1

0

0

0

1

0

0

0

0

1

R,10q
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Prcperl,rss of L{E -rlANET-{IOL (rneLhy- mercaptar) at 34.1 deg.C (93.3 deg.F)
hl= 0.0f4158 ar:m-m3/mo.L vp: 2212- -42 rrunF:g (4,1 .948 psia)

23a .99 1' /x
0.16502 q/L gas Per q,/L .Irquid

Tempe:aiure adjustnent fac-.o: : 1.C16 ^ (T-251, deg. C

k1= 0. l,,rg-h: il:1.525e-05 cm2ls C't= a.23 t-02 .r,2/s
Ccmpo.lnd f l o!"/- rai-e f rom inIeL 'v,iatsr 1s C-0C9f i1 g/s.
Ccmpoirnd f lc',{ ra:e f rom inlet vent rs 0 - q,/s.
Com.ocund flch- ra:e frcm inlet duct ts 0. q,/s.
SubmergeC aeratlon rate frof:i rr]iet vent is 0. m-],/s.
TotaL submerged ae.rat.ion is 0. m3/s.
The resiCence time .rn :he unit rs 28.926 hr.
_8. or dss oLod-r-L- -

:he I:,iomass prcducricr-r i.afe rs 0.mgr'hr. (C. rng,/L)

-he frac:ic1 -ssolved solids convert-ed is 0.
-he estrmated llicmass exit concentration -rs l. mq/-.

_Qui e s cei]t inlnd shea: sur f ace_Sp ra nger_
The fe1,ch to depth ralro is 23'1 .165.
k- is est1mated as Llo3e-06 n/s.
kg is estimated as 0.010811 m/s. Model: 2

kg is estimated as 0.010811 m/s. Model: 2

The Sch::idt nu::.ber: is a,63285.
. re rr jc- r rr vc,. oc i y .s lr. 198 m/J
kg is estima:ed as 0.024113 m/s. Model: 3

Ag i La Led ilrfa-c
The rotatlrn speed .is 125.654 .acians pe: second.
The rotaticn factcr NRt{ rs 2.452e+06.
The power number NPR is l.BB1e-04.
Tlle .r:otaticn .factor NER rs 191 .42i.
kg (agiLated)is esti:-..ateC as 0.1897f ::.,/s.
kl (agitated)ls esti:atec as 0.021161 m,/s.

ce sf .,.i- eo ar.l g'or-1 .ioross .s 0.' o/L.
The effeCtive KL lsurface r diffused ai:- ) is 6.265e-04 r.,/s,
The effective strlpping :ime (surface + diffused aLr) 1s 3f.242 mlnutes.
hrs. )

The pump mixing tlnLe is 5 x Lhe pump:nq recirculaion tir,e, 0. mj.n.
The ratlo of the mixinq to Lhe striprnq (surlace + drftuse.l air) :s 0.
The mean r:esidence Lime is 1135.541 min. (28. 92F" \r , )

The ratio of the pump nixlrq to t1e resl(jence t i.rne js 0.
KG aerated (m/s ) C-19332
KL aerated (m/s) c-021161
KL OVERALL AERATED (m/s) C-012816
KG quiescent (m/s) C-011015
KL quiescent lmls) 1.103e-06
X], OVERAI,L QJIESCENT (m/s) '7.612e-06
(T-, OVERALL lm/s ) 6.265e-04
a1r st:ipprnq ti::.e constant (mi1) 31 .242
FRACTTON SL]RFACE VOLATILIZED O. BB73B
FF.ACTTON SUBMERGED VOLATILIZED O.
TOTAI ERACTION VO:,AT ] LI ZE D O.3B]38
FF.ACT]ON BIOLOG]CA],LY REMCVED 0.0935]8
FRA'TION ABSORBE] O.
TOTAL AIR EMISSIONS (q,'s) 0.008401

(Mg/year) 0.265C4
EMTSSICI\ FACTOR (g/cm2-s; 9.551e-!2
UNIT EXIT CONCENTF*ITION (ppnw) 1.541e-04

DEI.4.ILED CALCULATIONS aL Urit 12 del.svs:3m exrt st
Tl,pe: sysLern exit stream

WhITP\PAE\Hardprpe Scenaric\ASB Hardpice Sce:lar io V7
3/76/2023 7.4'i:.21 ?14 79l.21 :4'-

COII?CUND: METHANETHIOL (methyL mercaptan )

t,a . 620'1 7

T, p. o .n i I I S s) s-o:- ox' - i- *'.ar
1 Descrip:i c) cf unrt 72 def. system exit st

R-11n



TCTAI A,R aMISSIONS (q/s)
(Mg / Yea r )

El,{TSSIoN FACTOR (g//cm2-s )

UNIT trXIT CON3ENTF-ATION (ppm-!,r)

IE,TAILaD CALCULA-ICNS at Unit 1j iefauLt cpe
Type: cpen hub dr:a i n

Type cf unrt is open l'.ub drarn
l Descrrptron of unli
2 Underf f o,^' T (C )

3 Toiaf wa:er aCded at ihe unat (1,/s)
4 Area of openings at unrlt lcm2)
5 Radrus of drop pipe (cm)
6 Drop Iength to .clduit (cn)
I Open su r face:1
I S.rbsu rf a ce entrance:1
9 s.rbsu rf a ce exi: =1
10 raCrus of ur:derflow conduil, (cm)
11 distance to next unit (cr,)
12 slope ol underi.Low conduit
16 ve-ocity a-Lr at drain opening (ftlmin)
1l mun-Lcipaf was:e in conduit :1
18 Assume eguilibr:um in unit, :1
19 pH (e:iter 0 f or nc pH ad j Lrstment )

0
0
9

5

n

.651e-12

.348e-01
hub d

.011466

.009471

.001995

.4629),8

.008095

I/iWT P\ PAE \Hardpipe Scenario\ASB Hardpipe Scenario Vl
3 / 76 / 2A23 '- 1 4'1 i 24 PM 79121 : 4''

COLIPOUND: METHANETHIOL (methyl- me rcap:an )

13 default op"n hub d
43.89
0

50

1

0

0

1?
500
0.01i
B4

0

0

Equilibrium partitioning in drain drop hub is assumed.
Total drain flo', is 1110 1/s.
I,ierght- f r.aclion icwn is 9.88-09
Gas concent.a:ion :n 0 noI fractio:1,
Gas lLo!{ 7'- ,1(: L/ s
Ii!'e:ght :ra.tion ouL aL base of drop is
fract:o[ l,.ra]s:erred rn the dral1 ilrop
.fracL-or. Loss i11 wastel drop to hub
lraction Loss i i'i waste2 drop to hub
lraction loss in waste3 Crop to hub
fr:action loss 1n coffection hub drcp
fiact ion toss in r-r1il
f:action lcss in Line run
ccmDo:lent upstr.eam of ur:lt, g/s
mo1 :ract. headspace upsLream (y)
neacspd.e r. l',1.d--L diSCh.roe, !
hea,jspace enc cf conC.rit ly).. v?nl Lo:e
headspace flo!"' orit ve:lt (ccls)
headspace ffoi"' icr,nn line (cc/s)
HG surface (m/s)
tr1, SI]IIACE iM/SJ
j-oiv oj ,,{aste dor^rir Lub (1/s)
compcnen: flow .in rnas:e into urit (g/s)
tota.I component i:'itc unit, g,/s
TCTAL AiR .N]]SSIONS (g/S ]

(Mg/Year)
EMISSION FACTOR (g/cm2-s )

UNTT EXTT CONCENTF-ATION lppmi{ )

DETAILfD aF-LCULA:IONS at Urit 1? ASB Zone
lype: aerated bio: rea tr.en t

8.094?B3CB09l639E-09
from hub is .114 002

.7t4

. B6Be-09

.559e-20

.21,1 e-O'l
1.17e+06

0

0

0

0

0

0

0

0

0

2

B

0

0

0

0

a

9
0

1.17e+06
-r886.338

3

!,!'wTP\t'AE\Hardprpe Scenarlc\ASB I.1ardpipe Scela:io V'/
1/-6 20-l -:4.:-; - I'l IJ:-li4'
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COMPOUND: METHANETHIOL (methyl mercaptan )

Type of unr: is aerated bio:reatnent-, Descript.:on oa jni t
2 ldaste'rater temperature (C)
3 length of aeration ur::: (m)

4 width o: aer ation unit (m)

5 ieptl, o: ae.ation unit (m)

6 Area cf agitation (each aerato:/n2)
7 Total nu::be: of agl:ators in the unit
E Power of aqitat-on (each aeratcr/HP)
9 ImpelIer diameter (cm)
10 Ii:,peI1en rc t at.ron (RPM)

1.! AgrtaLo: mechanical ef f ic-rency
12 aeraLor ef:ecLiveness, a lpha
13 if there rs plug flow/ enaer 1

14 O.".era-1 brorate (rnglg bio-hr)
15 Aera[:on air: flow (m3/s)
16 active biomass, aeration (g/f)
17 I: covered, r-hen enae. 1

18 specia I i1- ut
19 pH (e1ter 0 fcr nc pH adjustment)

1l ASB Zone 3

30.01
3'1 6

0.91
135

1200
0.83
0.83
0

19
0

0.3
0

0
1 .42

Proper:ies cf METHANETHIO,, (me:hyL mercaptan) at 30- deq-C (86. deg.F)
ht= C.003681 atm-m3,/mol vp:2014.114 nmHg (18-91 psia)

20A .826 y/x
0.14829 g/L gas per g,/L Liquic

Ternpera:ur:e adjustment factor = i.046 ^(T-25). deq. C

k1: 0. L/q-h: dt= 1.505e-05 cm2ls dv: 0-23155 cm2/s
Compouid ff o!.J- raLe f rom inf eL water rs t- .23,1e-46 q/s.
Cornpound ffovJ rate from inleL vent as 0. g/s.
Cornpound ffow rate frcn infet duc: rs O. g/s.
Submerqed ae.ation rate f rom inLea ../ent is 0. m-:,/s.
:ota1. s.lb:ergeC aeraricir is Lr. rn3ls.
ihe resi.derce i:ime in the unlt as 7a-212 hr-
_Bi.fiass p-o 'l r --- or

The biomass production rate rs 0.mq/hr. (0. mg/L)
Tile fraction ciissolved solids ccnverled is C.
Tlle estir.ateC bromass exit conceniraticn is 0. mq/t,.

Quiescent wind shear sr-rrf ace_Spri nger_
Tre f etch Lo depth rat.io .is 329.675.
kf is es:imated as 1.635e-05 r./s.
kg is es:imated as 0.010326 m/s. Mcdel: 2

kq is es:imated as 0.i10826 m/s. McCeIi 2

The Schmidt number is A.641 t-9.
The fri.ciion velccity is 37.398 m//s
kg is esti:.,ated as 0.023314 m,/s. !llCel: 3

_Aq tlao s'l-'a-6
The .otatio:l sP--ed is 1,2'.t.654 r:adians per seconC-
The .otation f actor NRr,ii rs 2.052e-06,
The power nurber NPR is 1.831e-04,
The r:otaticn iactor: NER rs f91.02f.
kg (agitared)is esri:atec as 0.18f56 m,/s.
<1 :9if -.olis es-i:-a-o j as r rlqogl m s.

The specified and gro',{th biomass :,s 0.3 g/L.
'Ine effect.rve KL (surface + diffused ai:) is 1.391e-04 rnls-
Tne eifect:ve stripping 1, iir,e (surface I di:fised a;r) is 109.038 mrrutes.
(1.81i31 hrs. )

The pump mrxing Lime ls 5 x the pump"irg re:irculaion trme, 0. mir.
The ratlo of t.is mixrng to the strrping (su:face + diffused arr) is C,
The ir,ean residence trme is 916.3?6 mir. (15,212 hr. )

The .atio cf t,re pump mixing tc the .esidence ttme is 0.
KG aerated (m,/s) 0.1910E
KL aer:ated (m/s ) 0. C19092
KL cVERAL:, AERAIED (m/s) 0.C11183
KG quiescenr (m/s) 0. C11029
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(L q-ries.erL (m/s )

(L OVELqLL QUIESCENT (n/s )

(1, OVEIALL (n/s l
a1r stripping time constant (min)
T'RACT]ON SURFACE VCL},T]LIZED
FRACTION SUBPIf RGf D VCLATILIZED
:OTA- FRA'TION VOLATILTZED
ERACTION BIOLOGICALI,Y REMOVED
ERACTION ABSCRBE]

-OTA: AIR EI'II SS l ONS (q/'s)
11"19/year)

al,']I SS I ON FA.CTOR (9,/cm2-s )

UNTT EXIT CONCENTRATION (ppmi{ )

]ETAILED .AL.I]LATIONS at UnlT 1E ASB Zone 2

lVpe: aerated b i o: rea tinent

Type of unl::s aerated bio:reatrent
- Descr-ipt:o[ of .]n.i t
2 r,^lastewater ternperature (C)
3 lenqth of aeration unrt (m)

4 h'iCth oi aeration unit int)
. c+p-f. o: J6aa :on .n i | :
5 Area of ag:i tatlon (each aerator:.m2)
I Total nunbe: of agitators in tl'e unir
F Do!n-- o- 1c:-atror 'e:ar ae:r-o',PP
9 Impel Ler diameter (cm)
10 ImpeIle: rctatron (RPM )

11 Agltato. mechanrcal e f fi ci ency
12 aerator effect:veness. alpha
13 if there is plug f1ow, eriter 1

14 Overall bic-rate (ng,/g bio-h.r)
15 AeraLion air j-ow (rn3/s)
16 ac:ive biomass. aeration (g/L)
17 If coverec/ then enter 1

1B spec'i a 1 input
19 oH (enter 0 ior no pil aCjus:ment)

h]: 0.003921 atm-in3/mol
217.838 y/x
0.15664 g,/L gas per

Tempe r:a ture adj ustment
kl: 0. L/g-hr

u-rpolnJ flew race irom -n
CrnpoJnd flai"] ra-- '-om :r

- 6-1io-06
.6c-36
.391e-04
09.038
. 12669

.12669

.18684

.259e-06

.658e-04

.439e-15

.348e-07

1

1

1

0

0

0

0

0

5

1
'1

5

wI,iTP \ PAE \ ila rdpipe Scenario\ASB Harcpipe Scena:io v7
3/16/2A23 I:4r:24 PM .[]:2.1 :41

COMPOUND: llETIANET HI OL (methyf mercaptan)

i,l ASB Zone 2

36ts
134
0 .9'l
135
15
l5
4g-53
12tA
0.83
0.83
0

19
0

0.1
0

0

i .24

Properties of METHANETHIOL (methyl mercaptan) at 32.1 deg.C (89.7 deg.F)

s/L
fact
dI:
Iet
Iet

vp:21,42.111 mmhg (41.446 os--a)

1i qur d
or 1.046 ^(T-25), .]eq. C

1.515e-05 cm2ls dv: C.23433 cm2ls
water is 1.813e-01 g/s.
vent is 0. g/s,

.a-po'lno r l. i"] -a-- --.m -r le- 'l r -'t - s 0. g/5.
SubmergeC aeration rate from inlet vent is 0. m3/s.
Total subme.ged aeratron rs 0. m3/s.
The residence Lime in Lhe unit is 15.r94 hr.

Biomass prcduct.i on
The
The
The

biomass production rate is 0.mq,/hr. (A. mg/L)
fraction dissofved sofids converted ls 0.
estimated biomass exit concentration is A. fiq/L

_Quiescenl liind shear surface Springer
The fe:ch tc depth rallo is 342.,143-
kI 1s estimated as 1.67e-06 m,/s.
kg .is estinated as 0.010938 m/s. yoder: 2
kq is estimated as C.010938 mz's. Model: 2

The schmidt ru:ber .rs 0.64013.
The friction veloci:y is 31.398 m/s
kg is estimaLed as 0.023996 m,/s. Mode-!: 3
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Agitated su ria ce
The rotation speed is 725-654 radians per second.
The rotation factor Nfti rs 2.052e+06.
The power. number: NPF. -s l.8B1e 14.
The rotati on f actcr NFR -.s l9 t- -i21 -

kg (agitat.rd) is estimateC as 0.18868 m,/s.
k1 (agjtated)is estima:eC as 0.C2012i m/s.

-16 Spi,.:':eo ar I c: ',.t \ t . -ross .s 0.' o/l .

Tre ef:ective KL (surface + daffused air:) is 3.115.04 mi's.
Tne effective strrpp:ng time (su.face + diffused arr) 1s 4-3.518 m:nutes.
hrs-)
The pump mixinq trme -rs 5 )< the pumprng r:ecircula.ron triie/ 0. T.in.
The ratio of the m-Lxrnq to Lhe strip.rrg (sli:face - diffused ai:) rs 0.
'l'he :ean residence lime is 93t.622 mir. (15.591 hr. )

Ihe raLio of the pump mixing to the :esidence time .rs 0.
KG aera:ed iir./s ) A.792?2
HL aera:ed (r./s ) 0.020121
KL OVEaT,LL AELqTED (m/i) 0.trl21r4
KG quiescent (m,/s) 0.011143
KL quiescent (m/s) 't -6ie-06
KL OVELqLL QU-ESCENT (m/s) 'l .63'le-06
KL OVERAI L (:n,/s) 3.115e-04
air striDping :ime constanr (mjn) 43.513
FRACTION SURI'ACE VOLATILIZED I.362,11,
FRACTION SUBMERGED VOLATILIZED O.
]OTAL ERqCTION VOLATILI ZED 4.862,'17
ERACTION BiOLOGICALLY RIMOVED O.09]161
ERAC:ION AtsSORBED O.
1OTAL AIR IMISSIONS (S/s) 1.556e 04

1Mq/year) 0.004 901
aMISSION FACTOR (g/cm2-s ) 2.298e-'!3
LINIT EXIT 3ONCENTRATTON (ppm!^r) 6.185e-06

R-'114
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PAE H2S Factor
Summary of H2SSIM lnputs and Outputs

PAE - No Slripper Scenado
DO
Temp
pH

Length
lvidth
Aerators

Zona 1 Zone 2 Zone 3
1_57 4.63 4.66

93 34 4971 86 02
7.O4 7.24 7.42
s68 1mA 1235
968 604 617
31 156

Toial Sulfide
Sulfale

Main lnlet Hardpipe lJnils
25.48 '1.22 MGD
0-252 1.47 mglL
390 3S0 mg/L

PAE - Backup Stripper
DO
Temp
pH

L€nglh
width
Aeralors

Zone 1 zooe 2 Zone 3
1.57 4.63 4.66

93.34 E9.74 86.02
7_O4 7_24 7.42
968 1204 1235
968 604 617
31 156

Total sulfide
Sulfale

Main lnlet Hardprpe lJnits
25.4A 1.22 MGD
0.252 2.93 mg/L

390 390 mg/L

H2S g/s

H2S g/s

HzS g/s

Zone 1 Zone 2 Zofle 3

2

Zone 1 Zonez Zone 3

TolalASB
0.122 gls
2200 ODTP/day

1.0€E-02 tb/oDTP

TOTAIASB

0,126 g/s
22oo OofPiday

1.09E-02 tb/oDTP

ToialASB
0.119
22oo ODTPlday

r.038-02 tb/oDTP

PAE - New Stripper
DO
Temp
pH

Lenglh

Zonel Zone2 Zone 3
1_57 4.63 4.66

93 34 4974 86 02
7.O4 7.24 7 _42

968 1208 1235
96E 604 617
31 156

Total Sulfde
Sulfate

Main lnlel Hardpipe Units
25.48 0.00 MGO
0-252 0.00 mgr'L
390 390 mg/L

'DO are bas€d on average of all DO r€adings fiom 2021 and 2022 Subparl S performance teslihg.

0.08 0_03 0.02

@@@

@@@
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ASB Tem peratu re 93.34 49.74 86.02 F

pH 7 .O4 7 .24 7 .42 s. u.

Redox Condition Aerobic Aerobic' Aerobic Ae robic

Le ngt h 968 1208 12 35 feet

width 604 6L7

Depth 4.5 3.2 3 feet

Mixing Moderal - Moderat, -

Number of Aerators 31 15 6

Total Horsepower 2325 1125 450

lmpellor Size 1-.625 1..625 1.625 feet

lmpellor RPM 1200 1200 1200 RPM

Diffused Air Flow 0 0 0 cms

0 0 0 feet

onnati

litions

Run H2SSIM

View
Pararncte Is

(ilcar Input
Shee t

Hardpipe Units

mg/L -

390
mg,/t -

mph

968 F'". !
fM.d"', !

HP

Weir Height

cs

MGD -

F-



H2SSIM Results

Percent Inlet Sulfide Removed 57 .7%io

New Stripper Scenario

Basin Emissions Units

Total Emissions (H2S) 0.119 gms/s

Total Emissions (H2S) 8271.8 lbs/yr

Total Emissions (H2S) 4.7 tons/yr

Total Emissions (H2S) 3.8 ton n es/yr

Emission Flux (H2S) 16.6
,2gms/m yr

Current Parameters

kgen

ThetaGen 1.06

KDO 0.05

KS04 10

kanox 0.006

ThetaOx 1.05

m 1

o.?

MLVSS 272.2

O. Transfer Coeff. 2

alpha I 0.83

alpha 2 0.6

Zone Emissions Zone I Zone2 Zone3 Zone 4 Units
Zone Emissions (H2S) 0.07 0.03 0.02 gms/s

Zone Emissions (H2S) 4987 .3 L762.5 1-52?.0 lbs/yr

Ernission Flux (H2S) 26.0 11.8 9.8 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 'I,e/t
Liquid Sulfide Load (lbsiyr) 36.300 5.400 lbs/yrI

0.25

n

6.200



ASB Temperature 93.34 89.7 4 86.02 F

pH 7 .O4 7 .24 7 .4? s. u,

Redox Condition Aerobic Aerobic - Ae robic Aerobic -

LenBth 968 1208 1235 feet

width 968 604 6L7 feet

De pth 3 feet

Mixing Ivlode rat -

Number of Aerators 31 15 6

Total Horsepower 2325 1125 450 HP

lmpellor Size 1.625 1.625 1.625 feet

lmpellor RPM 1200 1200 1200 RPM

Diffused Air Flow 0 0 0 cms

Weir Height 0 0 0 feet

nation

cs

litions

Run II2SSIM

View
Parameters

Clear Input
Sheet

fr*of1.72

2.93 mg/L -

390
me/L -

f M"d;"-d TM.d";EHardpipe Units

mph

F



H2SSIM Results

Percent Inlet Sulfide Removed

Backup Stripper

Scenario

Basin Emissions Units

Total Emissions (H2S) o.L26 gms/s

Total Emissions (H2S) 8765.3 lbs/yr

Total Emissions (H2S) 4.4 to ns/yr

Total Emissions (H2S) 4.0 ton n es/y r

Emission Flux (HrS) 1,7 .6 gms/m2 yr

Current Parameters

kgen 0.25

ThetaGen 1.06

KDO

KS04 10

kanox 0.006

ThetaOx

m 1

n o.z

MLVSS 277.2

02 Transfer Coeff. 2

alpha 1 0.83

alpha 2 0.6

Zone Emissions Zonel Zone2 Z,one 3 Zone 4 Units
Zone Emissions (H2S) 0.08 0.03 0.02 gms/s

Zone Emissions (H2S) 5479.5 1763.8 1521.9 lbs/yr

Emission Flux (H2S) 28.6 9.8 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.004 0.001 0.000 rnell

Liquid Sulfide Load (lbs/yr) 4s.000 5.700 lbs/yrI
71,.2%

0.05

1.05

11.8

5.500



ASB Temperature 93.34 89.7 4 85.02 F

pH 7 .O4 7 .24 7 .42 s.u.

Redox Condition Aerobic - Aerobic - Aerobic Aerobic -

Length 968 1208 t235 feet

width 968 604 617

Depth 4.5 3.2 3 feet

Mixing Moderat, - Moderal - Moderat -

Number of Aerators 5L 15 6

Total Horsepower 2325 LL25 450 HP

lmpellor Size 7.625 1.625 L.625

lmpellor RPM 1200 1200 1200 RPM

Diffused Air Flow 0 0 0 cms

Weir Height 0 0 0 feet

nation

cs

litions

Run H2SSIM

View
Paranreters

CIcar lnput
Sheet

t.22 MGD -
mClL -L.47

390
mg/L -

feet

feet

Hardpipe Units

mph

F



H2SSIM Results

Percent Inlet Sulfide Removed

No Stripper Scenario

Basin Emissions Units

Total Emissions (H2S) o.L23 gms/s

Total Emissions (H2S) 8518.1 lbs/yr

Total Emissions (H2S) 4.3 tons/yr

Total Emissions (H2S) 3.9 tonnes/yr

Emission Flux (H2S) t7.L gms/m2 yr

Current Parameters

kgen 0.25

ThetaGen 1.06

KDO 0.05

KSO4 10

kanox 0.006

ThetaOx 1.05

m 1

n 0.2

MLVSS 272.2

02 Transfer Coeff. 2

alpha 1 0.83

alpha 2 0.6

Zone Emissions Zone I Zone2 Zone 4 Units
Zone Emissions (H2S) 0.08 0.03 0.02 gms/s

Zone Emissions (H2S) 1763.2 t527.9 lbs/yr

Emission Flux (H2S) 11.8 9.8
)2gms/m yr

Liquid Conc. (Total Sulfide) 0.001 0,000 rn1/L

Liquid Sulfide Load (lbs/yr) 41.500 6.500 5.700 lbs/yr

65.90/o

Zone 3

5232.9

27 .3

0.003



Methanol PAE Emissions Factors

Design MeOH: 1620

16

lb/hr
lbloDr

Methanol PAE Scenarios Hardpipe ppm
Hardpipe Flow

MGD

Air Stripping

cls Pulp Production

Methanol Emissions

Factor

rbloDrP
New Stripper N/A N/A 3.47 ?700 0.30

Backu p Stripper 2095 1,.22 L7 .63 2200 1.5 3

No Stripper 3809 1.22 26.69 2200 2.37

R-12'
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( C FORMS . CALCULATING FRACTION BIODEGRADED

PAE - New Stri per Scenario

Enter data in green shaded sections of this page of this spreadsheet only.

:ATMENT UNIT DESCRIPTION

Units Zone 1 Zone 2 Zone 3

' 75 HP Aerators
' 100 HP Aerators
epower
lre

€pth
)tation
\rea per 75 HP aerator
\rea per 100 HP aerator
iameter

#
#

HP
(-

ft
fi
ft

rpm
ftz
fiz
in

0
2325

1 ,208
604
.t. )

1200
1452
2206
19.5

1 ,235
617

3
'1200

1452
2206
19.5

0
1125

0
450 AVG ASB lnlet, 2021 and 2022

AVG ASB Effluent, 2021 and 20

ll. OVERALL PARAMS - individual flows

Outfet 25.5
** except condensate flow

NA - individual flowconc data not available

tMeOH
m

Flow
MGD

lnlet Stream -*

Condensate Stream

rLL PARAMS - total flows III. HAP DATA
Methanol

Conc.
Temp.

Flow
m3/sec

Flow
MGD

MeOH
mg/L lnlet

Average Zone Concentration
Zone 1 Zone 2 Zone 3

60.0

Expected zone concentration reductions similat to 2022 r
No Hardpipe Stream

)ncentration

)ncentration

25.5 60.0

5.'10

J.O

Units
mg/L

F

)d m h

L
ranol
odegraded
r emissions

in unit effluent

%
86.3

rmalnln

968
968
4,5

1200
1452
?206
'19.5

35.4 33.5 31.3
25.48

0.0
60.0

0
5.1

7.4 5.4 3.2
95.7 92.3 88.3

1ZYo 9Yo SYo



PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Data Date: PAE - New Stripper Scenario

Diff in Water
cm2ls

Diff in Air
cm2ls

Henry's Law
atm-m3/mol

Equil. Ratio (Hc)
or (Keq)

m3 liq to m3 qas
MW

q/mol
ScG Antoine Eqtn

bc
Methanol
Acetaldehyde
MEK

1 .64E-05
1 .41 E-05
I 80E-06

0.1 50
0.124
0.081

5.19E-06
8.778-05
1.30E-04

2.12E-04
3.58E-03
5.31E-03

1.006
1 .216
1 .867

1474
1600
1 305

229.13
291 .8

229.27

32.0
45.1

72.1

General
TURBULENT
KL Params

Units Value Name Zone 1 Zone 2 Zone 3
viscosity of air
viscosity of water
density of air
density of water
MW of air
MW of waler
Diff of 02 in H2O
grav const-
R
Aerator Motor Eff
02 Trans Correct
Wind Speed
Diff of Ether
02 Trans

g/cm-s
g/cm-s
g/cm3
g/cm3
g/mol
g/mol
cm2/s

lb-fi/s2llb
atm-m3/mol K

fraction

0.000181
0.002
0.0012

1

29
18

2.40E-05
32.'17

8.21E-05
0.8s
0.83
1.69

8.50E-06
3

126.3
2.07E+06

35063
7 .92E-04
8.06E+02

45012
4181.6
0.048

126.3
2.07E+06

35063
7 .92E-04
8.06E+02

21780
20?3.4
0.030

126.3
2.07E+06

35063
7 .92E-04
8.06E+02

8712
809.3
0.01 1

m/s
m/s

tb o2lHP-h

VA

da
dw

Mwa

D02w
o

R_
AerEff
Beta

U

Dether
J

't .37
937 472

87208.33
243

0.98
729750

67885.00
301

0.92
762343

70916.98

Re
PI

Power Number, p
Fr
Total TurbArea (ft2)
Total TurbArea (m2)
Frac. Agitated
(by surface aerators)
OUIESCENT
Depth
SurfArea (ft2)
SurfArea (m2)
F/D Ratio

DIFFUSED
Air flow, cfm 0

0.000
0

0.000
0

0.000

These Parameters are used
when F/D < 14 AND U > 3.25

m/s

ScL - lVlethanol
ScL - Acetaldehyde
ScL - MEK
U* (Friction Velocity)

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

Air flow m3/s



rlculating Mass Transfer Coefficient KL for Various Zones

rta Date: PAE - New Stripper Scenario

rnel
)thanol
,ne 2
)thanol
,ne 3
)lhanol

Turbulent Area Quiescient Area

KL overall
m/s

Temp Adj
H

KG

m/s
KL
m/s

KL turb
m/s

8.77E-06

7.99E-06

7.16E-06

1.558-01 2.27E-Oz 5.37E-05

1.55E-01 217E-02 4.92E-05

1.55E-01 2.06E-02 4.44E-05

u10 > 3.25
u10 < 3.25 FtD<14 14<FtD<51.2 FtD>51.?

3.38E-06 1.16E-06 4.31E-06 1.01E-06

3.88E-03 4.31E-06 NA 4,06E-06 1.16E-06 4.31E-06 9.57E-07

4.37E-06 1.'16E-06 4.31E-06 8.82E-07

KG

m/s
KL
m/s

3.82E-03 4.31E-06 NA

3.87E-03 4.31E-06 NA

KL quisc
rn/s

3.54E-06

2.40E-06

'l.38E-06

Surface Aeration



FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE

BIOOEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - New Stripper Scenario

NAME OF THE FACILITY
COMPOUND for site specific biorate determination
Number of zones in the biological treatment unit
VOLUME of full-scale system (cubic meters)
Average DEPTH of the full-scale system (meters)
FLOW RATE of wastewater to the unit (m3/s)
FLOW RATE of condensate to the unit (m3/s)
Total wastewater flowrate - (including condensates) (m3/s)
ESTIMATE OF KL (m/s)
Concentration in the wastewater treated in the unit (mg/L)
Concentration in the condensates (mg/L)
Concentration in wastewater (total - inc. cond) in (mg/L)
Concentration in the effluent (mg/L)

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A)
TOTAL RESIDENCE TIME (s) line 2 divided by line 10.

TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3

Lines 13 through 15 Not Used

Methanol
1

2

3 I UO/ OJJJ

4 1.1 16

I 0

9 5.0982378

230157

AIR STRIPPING
KL A Ci (g/s)

2.2795
0.8765

0.309

2.60 days

Zone Concentration for zone,
Number Ci (mg/L)

1 7.38608521
2 5.393164807
3 3.166816433
4
5
6

OTALS - sum for each zone. 15 225706.614

Removal by air stripping (g/s). Line '16.

Loading in etfluent (g/s). Line I times line 10
otal loading (g/s). {(line s-line 8)+(line 4.line 7)} or {line 5-A-lane 8-A}

Removal by biodegradation (g/s) Line 1 I minus (line 17 + line 18)
Fraction biodegraded: Divide line 20 by line 19.

Fraction air emissions: Divide line 17 by line 19.
Fraction remainin in unit effluent. Divide Iine 18 19

Area of the
zone, A (m2)
87091.1501
67793.7816
70821.6825

Estimate of KL
in the zone

(m/s)
3.54365E-06
2.39719E-06
1 .37942E-06

0.308621
0.16251 5
0.097693

16 3.47

17

18

19

20
21

3.47
569
67 .0

57 .8
0.863
0 052
0.085

25037L98

I s I o.ooo
EAI 1116

6l see table

71 60

8-Al 60

I rol 1 116

I rrl z24z7e
ltz
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( C FORMS - CALCULATING FRACTION BIODEGRADED

PAE - Old Stripper Scenario

Enter data in green shaded sections of this page of this spreadsheet only.

:ATMENT UNIT DESCRIPTION

Units Zone 1 Zone 2 Zone 3

'75 HP Aerators
' 100 HP Aerators
epower
tre

,epth

)tation
\rea per 75 HP aerator
\rea per'100 HP aerator
iameter

0
2325

0
1125

#
#

HP

fr
ft
ft

rpm
1A

frz
in

968
968
4.5

1200
1452
2206
19.5

1,208
604

1200
1452
2206
19.s

1 ,235
617

J

1200
1452
2206
19.5

ll. OVERALL PARAMS - individual flows

Outlet ?6.7
** except condensate flow

NA - individual flow/conc data not available

MeOHFlow
MGD

lnlet Stream '.
Condensate Stream

rLL PARAMS - total flows III. HAP DATA
Methanol

Conc.
Temp.

Flow
m3/sec

Flow
MGD

N4eOH

mg/L lnlet
Average Zone Concentration

Zone 1 Zone ? Zone 3
152.8

95.7 o/l 88.3

Avg. 202112022 Zone Reductions

)ncentralion

)ncentration

lanol
odegraded
r emissions
rmainin in unit effluent

76.7 15?.8

5.10

Units
mg/L

F

)d

86.8
9.9

0
450

35.4 33.5 31.3
25.48

1.2
s9.5

2,095
5.1

27"/" 16% 5%



45.!.ll I
PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Data Date: PAE - Old Stripper Scenario

Diff in Water
cm2/s

Diff in Air
cm2/s

Henry's Law
atm-m3/mol

Equil. Ratio (Hc)
or (Keq)

m3 liq to m3 gas g/mol
ScG Antoine Eqtn

bc
lvlethanol
Acetaldehyde
IVIEK

1 .64E-05
1 .4't E-05
9.80E-06

0.150
o.124
0.081

5.1 9E-06
8.77E-05
1.30E-04

2.1?E-O4
3.58E-03
5.31E-03

32.0
45.'l
72.',|

1474
1600
1305

1.006
1 .216
1.867

229.13
291.8

?29.27

General
TURBULENT
KL Params

Units Value Name Zone 1 Zone 2 Zone 3
viscosity of air
viscosity of water
density of air
density of water
MW of air
MW of water
Diff of 02 in H2O
grav const.
R

Aerator Motor Eff
02 Trans Correct
Wind Speed
Diff of Ether
02 Trans

g/cm-s
g/cm-s
g/cm3
g/cm3
g/mol
g/mol
cm2ls

lb-fus2/lb
atm-m3/mol K

fraction

0.000181
0.002
0.0012

1

29
18

2.40E-05
32.17

8.2I E-05
0.85
0.83
1.69

8.50E-06
J

126.3
2.07E+06

35063
7 .S?E-04
8.06E+02

45012
4181.6
0.048

126.3
2.07E+06

35063
7 .92E-04
8.06E+02

2'1780
2023.4
0.030

126.3
2.07E+06

35063
7 .92E-04
8.06E+02

809.3
0.011

m/s
m/s

tb o2lHP-h

VA

da
dw

lvlwa

DO2w
g
R-

AerEff
Beta

U

Dether
J

1.37
937 472

87208.33
243

0.98
729750

67885.00
301

0.92
762343

70916.98
328

Re
PI

Power Number, p

Fr
Total TurbArea (flz)
Total TurbArea (m2)
Frac. Agitated
(by surface aerators)
QUIESCENT
Depth
SurfArea (ft2)
SurfArea (m2)
F/D Ratio

DIFFUSED
Air flow, cfm 0

0.000
0

0.000
0

0.000

These Parameters are used
when F/D < 14 AND U > 3.25

m/s

ScL - Methanol
ScL - Acetaldehyde
ScL - MEK
U" (Friction Velocity)

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

Air flow m3/s



rlculating Mass Transfer Coefficient KL for Various Zoneg

rta Date: PAE - Old Stripper Scenario

,ne1

)thanol
,ne 2
)thanol
,ne 3
)thanol

Turbulent Area Quiescient Area

Temp Adj
H

KG

m/s
KL
N,S

KL turb
m/s

KL overall
m/s

8.77E-06

7.99E-06

7.16E-06

1.55E-01 2.27E-02 5.37E-05

1.55E-01 2.',17E-02 4.92E-05

1.55E-01 2.06E-02 4.44E-05

ul0 > 3.25
u10 < 3.25 FtD<14 14<FtD<51.2 F lD>51 .2

3.38E-06 1.16E-06 4.31E-06 1.01E-06

4.06E-06 1.16E-06 4.31E-06 9.57E-07

4.37E-06 1.16E-06 4.31E-06 8.82E-07

KG

m/s
KL
fiVs

3.82E-03 4.31E-06 NA

3.88E-03 4.31E-06 NA

3 87E-03 4.31E-06 NA

KL quisc
m/s

3.54E-06

2.40E-06

1.38E-06



FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE

BIODEGRAOATION FROM UNIT CONCENTRATIONS

Data Date: PAE - Old Stripper Scenario

NAME OF THE FACILITY
COMPOUND for site specific biorate determination
Number of zones in the biological treatment unit
VOLU|\ilE of full-scale system (cubic meters)
Average DEPTH of the full-scale system (meters)

FLOW RATE of wastewater to the unit (m3/s)
FLOW RATE of condensate to the unit (m3/s)
Total wastewater flowrate - (including condensates) (m3/s)

ESTIMATE OF KL (m/s)

Concentration in the wastewater treated in the unit (mg/L)

Concentration in the condensates (mg/L)
Concentration in wastewater (total - inc. cond) in (mg/L)
Concentration in the effluent (mg/L)

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A)
TOTAL RESIDENCE TIME (s) line 2 divided by line 10.

TOTAL AREA OF IMPOUNDI/ENT (m2) line 2 divided by line 3

Lines 13 through 15 Not Used

Methanol

1.0878333

5 0.054
1.170

7 5 9.51 1 4'1 3

8-A 152 79058
9 5.0982378

10 1.170
11 214000
12 230157

AIR STRIPPING
KL A Ci (s/s)

12.9462
3.9398

0.7 40

2.48 days

Zone Concentration for zone,
Number Ci (mg/L)

'1 4'1.94854003
2 24.242506
3 7.579459633
4

6
OTALS - sum for each zone. 15 225706.614

Removal by air stripping (g/s). Line 16.

Loading in effluent (g/s). Line I times line 10

otal loading (g/s). {(line 5.line 8)+(line 4-line 7)} or {line 5-A-line 8-A}
Removal by biodegradation (g/s) Line 19 minus (line 17 + line 18)

Fraction biodegraded: Divide line 20 by line 19.

Fraction air emissions: Divide line 17 by line 19.
Fraction remainin in unit effluent. Divide line 18

Area of the
zone, A (m2)
87091 .1501

67793.7816
70821 .68?5

Estimate of KL
rn the zone

(m/s)
3 54365E-06
2.39719E-06
1.37942E-06

0.308621
0.102515
0.097693

16 t/ oJ

t/.oJ
5.Vb

178.8

0.868
0.099
0.033

17

18
19
20
21
).)

19.

1l
21 2\o3t? 98

I 41 1.116

[ 6[ see taoie

J Bl 20e4 7e48

t-



rte

Enter data in green shaded sections of this page of this spreadsheet only.

Units Zone 1 Zone 2 Zone 3

10ns

REATMENT UNIT DESCRIPTION

of 75 HP Aerators
of 100 HP Aerators

)rsepower
ature

! Depth
Rotation
r Area per 75 HP aerator
r Area per 100 HP aerator
Diameter

#
#

HP

ft
ft
ft

rpm
ftz
ftz
in

0
2325

0
1125

1 ,?O8
604
32

1200
1452
2206
'19.5

450

1,235
617

J
1200
1452
2206
19.5

0

968
968
4.5

't200
1452
?206
1 9.5

ll. OVERALL PARAMS - individual flows

Outlet 26.7
** except condensate flow

NA - individual flowconc data not available

L
MeOHFlow

MGD

lnlet Stream *'
Condensate Stream

RALL PARAMS - total flows

Concentration

Concenlration

)eed

iULTS
ethanol
biodegraded
air emissions

Flow
m3/sec

III, HAP DATA
Methanol

Conc.
Temp.

Units lnlet
mg/L

F

Average Zone Concentration
Zone 1 Zone2 Zone 3

26.7 231.3

5.09824
95.7 92.3 88.3

Av g. 2021 I 2022 Zone Red u ctionsYo

9.9
2.2remainin

DIX C FORMS . CALCULATING FRACTION BIODEGRADED

PAE - No Stripper

35.4 33.5 31.3
25.48

1.2
59.5
3,809

5.1

Flow MeOH
MGD mq/L

27o/o 16% 5%

63.5 11.536.7

87.9

in unit effluent



PARAMETERS FOR GALCULATING MASS TRANSFER COEFIICIENTS

Data Date: PAE - No Stripper

Ditf in Water
cm2ls

Diff in Air
cm2ls

Henry's Law
atm-m3/mol

Equil. Ratio (Hc)
or (Keq)

m3 liq to m3 gas g/mol
ScG Antoine Eqtn

bc
Methanol
Acetaldehyde
MEK

1.64E-05
1.41E-05
9.80E-06

5.19E-06
8.77E-05
1.30E-04

2.12E-O4
3.58E-03
5.31E-03

0.1 50
o.'124
0.081

32.0
45.1

72.1

1.006
1 .216
1.867

1474
'1600

1305

229.13
291 .8
229.27

General
TURBULENT
KL Params

Units Value Name Zone 1 Zonez Zone 3
viscosity of air
viscosity of water
density of air
density of water
I\4W of air
MW of water
Diff of 02 in H2O
grav const.
R

Aerator Motor Eff
02 Trans Correct
Wind Speed
Diff of Ether
02 Trans

g/cm-s
g/cm-s
g/cm3
g/cm3
g/mol
g/mol
cm2ls

lb-fys2/lb
atm-m3/mol K

fraction

0.000181
0.002

0.0012
1

29
18

2.40E-05
32.17

8.21E-05
0.85
0.83
1.69

8.50E-06
J

126.3
2.07E+06

35063
7 .92E-04
8.06E+02

45012
4181.6
0.048

126.3
2.07E+06

3s063
7 .92E-04
8.06E+02

21780
2023.4
0.030

126 3
2.07E+06

35063
7 .92E-O4
8.06E+02

8712
809.3
0.011

m/s
m/s

tb o2lHP-h

va

da
dw

Mwa

D02w
s

R_
AerEff
Beta

U

Dether
J

Re
PI

Power Number, p
Fr
Total TurbArea (ft2)
Total TurbArea (m2)
Frac. Agitated
(by surface aerators)
QUIESCENT
Depth
SurfArea (ft2)
SurfArea (m2)
F/D Ratio

1 .37
937472

87208.33
?43

0.98
7297s0

67885.00
301

0.92
762343

70916.98

DIFFUSED
Air flow, cfm 0

0.000
0

0.000

These Parameters are used
when F/D < 14 AND U > 3.25

m/s

ScL - Methanol
ScL - Acetaldehyde
ScL - MEK
U. (Friction Velocity)

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

Air flow m3/s
0

0.000



rlculating Mass Transfer Coefficient KL for various zones

rta Date: PAE - No Stripper

'nel
,'thanol
'ne2
)thanol

'ne 3
)thanol

Quiescient AreaTurbulent Area

KL overall
m/s

Temp Adj
H

KG

m/s
KL
m/s

KL turb
m/s

u10 > 3.25
u10 < 3.25 FIO<14 14<FtD<51.2 FtD>51.2

3.38E-06 1.16E-06 4.31E-06 1.01E-06

4.06E-06 1.16E-06 4.31E-06 9.57E-07

3.87E-03 4.31E-06 NA 4.37E-06 1.16E-06 4.31E-06 8.82E-07

KG

m/s

3.82E-03 4.31E-06 NA

3.88E-03 4.31E-06 NA

KL
m/s

KL quisc
m/s

3.54E-06

2.40E-06

1.38E-06

8.77E-06

7.99E-06

7.16E-06

1.55E-01 2.27E-02 5.37E-05

1.55E-01 217E-02 4.92E-05

1.55E-01 2.06E-02 4A4E-O5

Surface Aeration



FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE
BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - No Stripper

NAIV1E OF THE FACILITY
COMPOUND for site specific biorate determination
Number of zones in the biological treatment unit
VOLUME of full-scale system (cubic meters)
Average DEPTH of the full-scale system (meters)
FLOW RATE of wastewater to the unit (m3/s)
FLOW RATE of condensate to the unit (m3/s)
Total wastewater flowrate - (including condensates) (m3/s)
ESTIMATE OF KL (m/s)
Concentration in the wastewater keated in the unit (mg/L)
Concentration in the condensates (mg/L)
Concentration in wastewater (total - inc. cond) in (mg/L)
Concentration in the effluent (mg/L)

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A)
TOTAL RESIDENCE TllVlE (s) line 2 divided by line 10.

TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3

Lines 13 through 15 Not Used

10 1.170
11 214000
12 230157

AIR STRIPPING
KL A Ci (s/s)

19 6019
5.9652

1.121

2.48 days

Zone Concentration for zone,
Number Ci (mgi L)

1 63.5146271
2 36 70577636
3 11.4761?174
4
5
6

OTALS - sum for each zone. 15 225706.614

Removal by air stripping (g/s). Line 16.

Loading in effluent (g/s). Line I times line 10
otal loading (g/s). {(line 5-line 8)+(line 4.line 7)} or {line 5-A-line 8-A}.

Removal by biodegradation (g/s) Line 19 minus (line 17 + line 18)

Fraction biodegraded: Divide line 20 by line 19.

Fraction air emissions: Divide line 17 by line 19.
Fraction remainin in unit effluent. Divide line '18 19

Area of the
zone, A (m2)
87091 .1 501
67793.7816
708?1.6825

Estimate of KL
in the zone

(m/s)
3.54365E-06
2.39719E-06
1 .37942E-06

0 308621
0.162515
0.097693

'10 26.69

17

18
19

20
21

22

lb. bc
5.96

270.7
238 0
0.879
0 099
0.022

Methanol
1

2 250372.58
3 1.0878333

59.51 1413

231.34146
5.0982378

I
| 41 1i16
I sl oos4
I 5-Al 1.1701

I 6l see tatre I

| 81 3808 7127
l7
I a-n
l-----=lv



APPENDIX C -
AIR DISPERSION MODELING DOCUMENTATION



Appendix C - Air Dispersion Modeling Analysis for New Stripper Permitting

Background:

New-lndy Catawba initially submitted an updated ambient air dispersion modeling analysis in support of
the New Condensate Stripper Construction Permit Applicatron (application) in March 2023. Facility-wide

modeling of hydrogen sulfide (HrS), methyl mercaptan (MMC), and total reduced sulfur (TRS) compounds

was conducted using the source parameters, meteorology, and receptor network provided by SCDHEC,

with the exception of the additional secondary containment tank (Source lD N EWSPLTK) and associated

structure (Structure lD NEWSPLTK) that were included in the March 8,2023 modeling submitted to
SCDHEC,

For WWTP sources, New-lndy Catawba used the maximum actual emissions rates as submitted in the

October 2021 analysis (for HzS, and TRS) and corresponding MMC emissions rates, with the exception of
the ASB. Based on U.S, EPAs direction, the October 2021 modeling analysis was performed using WWTP

emissions rates derived from the RSK-175 method results, rather than the ALS GC method results.

Refined €missions rates reflecting the new steam stripper operation and foul condensate flow for the ASB

were developed in support of the application based on ALs GC method results. Due to the ASB being the

on ly WWTP sou rce im pacted by the new condensate steam stripper, New-lndy Catawba in itia lly submitted

the ambient air dispersion modeling analysis with the updated ASB emissions rates (AL5 GC method), but

did not change the emissions rates of the other WWTP sources from the October 2021 modeling analysis

(RSK-175 method).

The emissions rates used in the original application's modeling analysis were most recently provided to

SCDHEC in New-lndy Catawba's July 6, 2023 response.

ln discussions and communications after submittal of the original application, SCDHEC has directed New-

lndy Catawba to update the air dispersion modeling analysis with emissions rates for all of the WWTP

sources based on the ALS GC method results, specifically in the August 25,2023 email from Katharine

Buckner (sCDHEC). This updated air dispersion modeling analysis was submitted in October 2023,

Discussion of Updated WWTP Emissions Rates:

The average ALS GC results from the July 2021 sampling were used to estimate actual emissions rates,

which was then scaled up to a maximum emissions rate using the ratio of the July 2021 actual pulp

production to a max of 2700 ADTP/day. The modeling analysis is based on these maximum emissions rates.

There are no changes to the Post Aeration Basin, Holding Pond (H2S only), and Sludge Pond emissions

rates, as they were not dependent upon July 2021 liquid sulfur sampling results.

Air Dispersion ModelinB Results:

The air dispersion modeling analysis was conducted using the updated ALS emissions rates for WWTP

sources as discussed above, with the same source parameters and emissions rates for non-WWTP sources

and the Post-Aeration Basin as the original modeling analysis for the applicaton. Results of the air

dispersion modeling analysis demonstrate that ambient concentrations are below the relevant standards

for HzS, MM, and TRS for each averaging period.

c-1



New-lndy Gatawba, LLC
2023 Hew Steam Stripper Application

(a) https://scdhec.gov/sites,/default,/files/media./document/BAQ SC%20Mode u lncs 10. l5_ I 8 %204. r s. r9.pd
(b) 3o-minute averaging period to be compared against maxirnum I -hour rnodeled concentration, per DHEC October 6, 202 I request.

(c) TRS does not have a SC Standard - compare to H2S.

(d) Methyl Mercaptan does not have an established AEGL-l value due to insuficient data. Comparison ofmodeled concentrations are to the 3o-minute

AEGL-2 value for MMC onlv.

Modeled
Concentration

UTII'I

EaBting
UTM

l{orthing
51rn6ra6(axcxl)

Rank(')Pollutant standard(')
Averaging
PeriodG)

20.20 511.397.27 3,856,649.76 IEII] 140MAAC 24-hour
30-nrinute t00.80 5t t.249.70 3.856.644.81 l-hour lst Hish 837

H,S
EPA Action Level

MAAC 24-hour 9.46 510.115.55 3,856.041.3 I IEI t0
MMC

F.PA Action Level 30-minutc 48.00 m AE''II 1 R56 0lq q5 MMEIX 57,000
MAAC 24-hour 77.25 iltr EffiII 3,856,644.83 M 140

5 10,143.86 3,855,999. 18 IEttiltrEfltTRS
LPA Action Level 30-rninute 385.i2

IirffiIrr IEE9I
IEIIT!il

BTIEIE'IT
ETEEII

ItLrrmr
Effill.IEil
IElEilIlrr[]d

c,2



APPENDIX D.
BACKUP STRIPPER METHANOL MODE ADDENDUM



Appendix D - Backup Stripper Methanol Mode Addendum

Background

The construction permit application for the New Condensate steam Stripper project (Project) was

originally submitted in March 2023. The application was updated in April 2024 to reflect the final project

description and project emissions calculations at the request of SCDHEC.

The Mill currently utilizes a dual-treatment approach for compliance with the pulping condensate

sta nda rds of 40 CFR Part 63, Su bpart S, The Mill cu rrently operates the existing steam stripper in "metha nol

mode", which prioritizes operation of the existing condensate steam stripper to remove or "strip" both

total reduced sulfur (TRS) compounds and methanol while being fed -350 gallons per minute (8pm) offoul
condensates. Any excess foul condensate flow is treated with hydrogen peroxide to chemically oxidize the

hydrogen sulfide into either elemental sulfur or sulfate, then sent via hardpipe to the aerated stabilization

basin (AsB) for biological treatment of methanol. When operating in methanol mode, stripped

condensates are recycled to the Brownstock Washers, as needed, or discharged to the ASB via the sewer.

Upon installation of the new steam stripper, the existing steam stripper will operate as a backup steam

stripper during periods of downtime on the new steam stripper. As part of the Project, the M ill is proposing

to operate the backup steam stripper in "TRS mode," which entails feeding all of the foul condensates

collected at the mill to the backup steam stripper (nominally 850 gpm). No foul condensates would be

sent directly down the hardpipe when the backup steam stripper is in TRS mode.

ln TRS mode, the backu p stea m stripper is expected to still be ca pable of stripping a ll of the TRS compounds

from the foul condensates (nominal >98% removal). However, due to the higher feed rate of foul

condensates to the backup stripper, it is not expected to still be capable of stripping all of the methanol
(nominal 45% removal expected). Consequently, the stripped condensate would need to be sent via

existing hardpipe to the ASB for further biological treatment of methanol, consistent with the PAE

calculafions. Emissions calculations for the backup stripper in TRs mode were presented in the original

construction permit application submitted in March 2023.

The Mill has been required to operate the existing steam stripper in methanol mode. As such, the Mill is

u na ble to Bather meaningful tria I data for confirmation of the expected performance of the existing stea m

stripper operating in TRS mode. After further discussions with SCDHEC concerning the potential technical

limitations of gathering data on TRS mode, the Mill provided SCDHEC an update to the PSD applicability

calculations to include the alternate operating scenario of the backup stripper operating in methanol

mode (i.e., the backup stripper operating as it currently does as the primary, existing stripper). This

information, also provided in this updated application, demonstrates that operating the backup stripper

in either TRs or methanol mode results in no change to the PSD applicability conclusions of the project.

Methanol Mode Emissions

This section addresses the differences in the project emissions calculations between the backup stripper

operating in either TRS or methanol mode. For each pollutant, New-lndy presented emissions factors for
both operating modes in the Appendix B calculations, but the worst-case operating mode was used for

PSD applicability calculations to demonstrate the flexibility between the two modes.

One key difference between the two operatinB modes is that methanol mode requires more steam fed to
the stripper. Generally, the Mill has updated the post-project emissions calculations for products of
combustion resulting from generation of steam for the backup stripper to account for the higher steam

D-1
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Appendix D - Backup Stripper Methanol Mode Addendum

requirements of methanol mode, which results in a small increase in post-prolect emissions from the

original application submittal. Since the existing stripper has operated in methanol mode during the

entirety of the baseline, steam heat input for the pro.iected backup stripper methanol mode scenario was

assumed to equalthe baseline value.

Emissions resulting from the incineration ofthe backup stripperoffgases (SOG) in the combination boilers

vary, particularly for VOC and TRS compounds (and consequently SOz), based on how much of these

compounds are present in the SOG prior to combustion, which depends on several variables, including

stripper feed flow rate and stripper removal efficiency. The operating mode ofthe backup stripper affects

both of these variables. Although methanol mode results in a higher stripper removal efficiency. it is at a

reduced feed rate, which would both impact the mass of VOC and TRS compounds present in the SOG.

For simplicity, New-lndy based emissions from the backup stripper SOG incineration on the assumption

that 100% of the VOC and TRS compounds present in the full volume of foul condensates would be

stripped into the SOG and then result in incineration emissions. This is the most conservative SOG

emissions calculation as it assumes a 100% stripper removal efficiency for both VOC and TRS compounds

at the full foul condensate flow rate (nominal850 gpm),

The key difference between the backup stripper operating modes is the post-project emissions from the

ASB. When the backup stripper is in TRs mode, the ASB would receive up to 850 gpm of condensate that
has been stripped of TRS compounds but still containing "55% of its original methanol. When the backup

stripper is in methanol mode, the ASB would receive -500 gpm of foul condensate. TRS compounds would

be treated with hydrogen peroxide addition and the methanol would be treated biologically in the ASB.

Appendix B includes the H2SSIM, WATERg, and Form Xlll calculations for determining the ASB emissions

factors for VOC, TRS, and Hz5 when the backup stripper is operating in TRS mode. This appendix includes

H2SS|M, WATER9, and Form xllt calculations for the ASB VOC, TRS, and HzS emissions factors when the

backup stripper is operating in methanol mode.

New-lndy used the worst-case emissions factor between the two scenarios for each pollutant's PSD

applicability calculations to demonstrate that PSD is not triggered during post-project periods that the
backup stripper must be operated, whether it operates in TRS or methanol mode.

D2
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Backup Stripper (Methanol Mode) Scenario - Proiected Actual Emissions

H25, TRS Compounds. and vOC

New-lndy Catawba - Catawba, SC

Concentration Loadings H2S, ppm DMDS, ppm DMS, ppm MMC, ppm

Design Foul Condensate Loadings

(prior to H2O2) r47 15.00 t7 .oo 16.00

Predicted % Reduction from HrO,

0.99

MMC converted
iNtO DMDS 0.90 0.99

Foul Condensate (after H2O2) 7.47 30.51 t.70 0.16

AvB. ASB lnlet (2021 and 20721 0.2 s 0.09 0.20 0.0026

Flow Weighted Loading: 0.2 9 0.9 2 0.24 6.93E-03

HZSSIM/WATER9 Results HaS, cls DMDS, E/S DMt c/s MMC, g/S

ASB Zone 1 0.07 0.3s 0.19 5.81E-03

ASB Zone 2 0.03 s,66E-03 4.06E-03 1.06E-04

ASB Zone 3 0.02 1.09E-04 1.45E-04 3.51E-06

Total ASB o.72 0.35 0.19 5.92E-03

PAE Emissions Factors H25, lblODTP DMDS, lb/ODTP
DMS,

lb/oDrP
MMC,

lb/oDrP
TOTAIASB

Post-Pro.iect Foul condensate Flow:
Post-Proiect Foul Condensate Flow:

Post-Project ASB lnfluent Flow:
Total ASB Flow:

Total ASB Flow:
Pulp Production

500

o.12
25.48
26.20
1148

2200

gpm
MGD

MGD

MGD

L/s

ODTP/day

34

94
62
4,3,

H2S

DMDS

DMS

MMC

D-3
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Catawba SC

Sasin Name ASS

N cASr wAsrEWArE R H yD RoG E r 
i"U"!51?5 

E M I SS I O NS S I M U LATO R ( H 2SS I M )

Data 1, Site ldentifi.ation Data 5. Zone and ch€mlcal

?. Model Zon€ lnlormatio.

Model Controls

Run II2SSlM

( 1.:tr lopul
Shre t

Dat6 3. Load Characterlrtics

Data 4. Conditiont

t3 -l

lr:r
ASB -

Zone 1 Zone 2 Zooe 3 Zone 4 Units

Oissolved Oxygen 7.57 4.63 4.66

93.34 89-14 85.02

pH 7.04 7.24 1.4L

I aerouic ;l
L€n6th 968 1208 1235

96E 604 677 :l
Depth 4.5 32 3

Mitng

31 15 6

2325 7t2S 450 HP

lmpellor Sire 1.525 1.515 | 625

1200 1200 1200

0 0 0

Weir Height 0 0 0

25.48 l*o-o.12

0.252 | ,",r, -t.47

190 I'",'-390

355

79

o4

Number ot Zones

Zoie location of

Main

Total sulfide

sulfate



H2SSIM Results

Percent Inlet Sulfide Removed 63.O%

Backup Stripper Methanol Mode Scenario

Current Parameters

kgen 0.25

ThetaGen 1.06

KDO 0.05

KSO4 10

kanox 0.006

ThetaOx 1.05

m 7

n o.2

MLVSS 272.2

02 Transfer coeff. 2

alpha 1 0.83

alpha 2 0.6

Basin Emissions Units

Total Emissions (H2S) 0.121 gms/s

Total Emissions (H2S) 8477 .2 lbs/yr

Total Emissions (H2S) 4.2 tons/yr

Total Emissions (H2S) 3.8 tonnes/yr

Emission Flux (H2S) 16.9 gms/m2 yr

Zone Emissions Tnne I 7nne2 Znne3 Tnne 4 Units
Zone Emissions (H2S) 0.07 0.03 0,02 gms/s

Zone Emissions (FI2S) 5132.3 L762.9 1521,9 lbs/yr

Emission Flux (H2S) 26.7 11.8 9.8 gms/m2 yr

Liquid Conc. (Total Sulfide) 0.003 0.001 0.000 mg/t

Liquid Sullide Load (lbs/yr) 39.300 6.400 lbs/yr

D-5

5.600



SUMMARY FoR EMISSIoNS AT UNIT 11 ASB Zone 1 aerated biotreatment
A3-14-2024 09:38:13

COMPOUND NAME

D]I4ETHYL DISU L F IDE
DII4ETHYL SULF]DE (DMS)

HYDROGEN SU L FIDE
METHANE THIOL ( met hyl mercaptan )

conc 1n
( ppmw)

8.367e-1
2.074e-!
2.835e-1
5.699e-3

I .36424
o .89097
0.98155
0.8877

.6t827

.17688

.0936L

conc out
( ppmw)

L .46e- ?
4.593e-3
5.231e-3
L.865e-4

conc out
( ppmw)

2.578e-5
1.943e-5
2.51.1e-5
1 .567 e-7

conc out
( ppmw)

5.231e-4
2 .1,36e - 4
2.237e - 4
4.L97e-6

emissions
(s/s;
3 .499e-l
1-.9O7e-1-
3.195e-1
5.808e-3

8.658e-1

emissions
G/s1
1 .088e-4
1 .446e-4
2.273e-4
3.5O7e-6

4 .842e- 4

eml ss 10n s

Gtsl
5.658e-3
4.063e-3
5.749e-3
1 .056e-4

fe air fe bio

o
o
o
o

Total rate for alL compounds

SUMMARY FOR EP1ISSIONS AT UNIT 17 ASB Zone 3 aerated biotreatment
03-L4-2024 09: 38:13

COMPOUND NAME

DIMETHYL DISUL F IDE
DIMETHYL SULFIDE (DMS)

HYDROGEN SULFIDE
METHANETHIoL ( methyl mercaptan )

fe air fe bio

.1-87 L4

o .'J.8L24
o .s8962
o.84747
0.72787

.76948

.3L941-

conc In
( ppmw )
5.23te-4
2 .1-16e-4
2.23Le-4
4 .197 e- 6

o
o
o
o

Total nate for aL1 compounds
SUlvll4ARY FoR EMISSIONS AT UNIT 18 ASB Zone 2 aerated biotneatment
03-L4-2024 09:38:13

COI,,IPOUND NAME

DIMETHYL DISU L F IDE
DIMETHYL SULF]DE (DMS)
HYDROGEN SUL FI DE

METHANETHI0L ( methyl mencaptan )

conc an
( ppmw)

L.46e-2
4.593e-3
5.231e-3
1.065e-4

o .337 5

o.7705
o.95735
0.86336

.62668

.183

. o97 23

fe ain fe bio

o
0
o
0

Total rate fon alI compounds

D-6

1.558e-2



APPEI{DIX C FORi'S - CALCULATII'IG FRACTION BIODEGRADED

Oata Date: PAE - Backup Stnpper (Methanol N4ode)

lnstructions: Enter data in green shaded sections of this page of this spreadsheet only

I. BIOTREATMENT UNIT

Units Zonel Zonez Zone3

ll. OVERALL PARAIUS - total Il0l,!,5
Flow
m3/sec

Flow
MGD

MeOH
mg/L

lnf luent Concentration

Effluent Concentration

Wind Speed

26.2 162.5

5.09824

3.8mph

III. HAP DATA
ttlethanol

Units lnlet
Average Zone Concentration

Zone 1 Zone 2 Zone 3
Detect
Limit

Conc.
Temp.

mg/L
F

162.5 0.5
95.7 92.3 883

Avg. 2021 12022 Zone Reductiona

Number of 100 HP Aerators
Total Horsepo\r'ler
Temperature
Length

#
HP
c
ft
ft
ft

rpm
IQ
ft2
in

968
968

1200
1452
2206
19.5

'1,208

604

1200
1452
2206
19.5

1,235
617

3
1200
1452
2206
19.5

rs
0

2325

lm

rage Depth
r Rotation

llor Diameter

0
450

0
1125

itation Area per 75 HP ae.ator
itation Area per'100 HP aerator

ll. OVERALL PARAIITS - individualllows

Outlet 26.2
" oxcept coodensate llow

NA - individual flo\y/conc data not avarlable

MGD m

lnlet Stream .t
Condensate Stream

Flow IvleOH

Fraction biodegraded
Fraction air emissions
Fraction remain in unit effluent

- Methanol o/r

86.8
10.'t
3.1

D-7

33.5 31 4.7
59.5
3,809
5.'l



PARAMETERS FOR CALCULATING MASS TRANSFER COEFIICIENTS

Oata Date: PAE - Backup Skipper (lIethanol Mode)

Diff in Water
cm?ls

Oiff in Air
cm2ls

Henry's Law
atm-m3/mol

Equil. Ratio (Hc)
or (Keq)

m3 liq to m3 gas g/mol
ScG Antoine Eqtn

bc
Methanol
Acetaldehyde
MEK

164E-05
1.41E-05
9.80E-06

0.150
o.124
0.081

5.19E-06
8.77E-05
1.30E-04

2.12E-04
3.58E-03
5.3'1E-03

32.0
45.1
72.1

006
216

147 4
1600
'1305

229.13
291.8

1.ro a-7

General
TURBULENT
KL Params

Units Value Name Zone 1 Zone 2 Zone 3
viscosity of air
viscosity of water
density of air
density of water
NrlW of air
l\rw of water
Diff of 02 in H2O
grav const.
R

Aerator Motor Eff
02 Trans Correct
Wind Speed
0iff of Ether
02 Trans

g/cm-s
g/cm-s
gicm3

9icm3
g/mol
g/mol
cm2ls

lb-fvs2i lb
atm-m3/mol K

fraction

mis
m/s

tb o2lHP-h

0.000181
0.002

0.00'12
1

29
18

2.40E-05
32.17

8.2't E-05
0.85
0_83

1 .69
8.50E-06

va

da
dw

Mwa

OO2w

s
R_

AerEff
Beta

U

Dether
J

DIFFUSED
Air flow cfm
Air flow, m3/s

126.3
2.07E+06

35063
7 .92E-04
8.06E+02

45012
41 81 .6
0.048

126.3
2.07E+06

35063
7 .92E-O4
8.06E+02

21780
2023.4
0.030

126.3
2.07E+06

35063
7 .92E-O4
8.06E+02

809.3
0.011

1.37
937472

87208.33
243

0.98
7297 50

67885.00
301

0.92
762343

70916.98
328

These Parameters are used
when F/D < 14 AND U > 3.25

m/s

ScL - Methanol
ScL - Acetaldehyde
ScL - NIEK
U- (Friction Velocity)

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

D-8

0
0.000

0
0.000

0
0.000

Re
PI
Power Number, p

Fr
Total TurbArea (ft2)
Total TurbArea (m2)
Frac. Agitated
(by surface aerators)
QUIESCENT
Depth
SurfArea (ft2)
SurfArea (m2)
F/D Ratio



APPENDIX C FORMS . CALCULATING FRACTION BIODEGRADED
Calculating Mass Transler Coefficient KL for Various Zones

Data Date: PAE - Backup Stripper (Methanol Mode)

Surface Aeration

Temp Adj
H

Turbulent Area Quiescient Area

KL overall
m/s

KG KL KL turb
m/srr/s rn/s

KG

rn/s
ul0 > 3.25

14<FlD<s1.2 F lD>s',|.2
KL
ny's

KL quisc
ny'su10 < 3.25

4.31E-06

4.31E-06

4.31E-06

FID<l4

3.82E-03

3.88E{3

3.87E{3

NA

NA

NA

3.38E-06

4.06E-06

4.37E-06

1.16E{6

1.16E{6

't.16E{6

4.31E{6

4.3'tE{6

4.31E{6

1.01E-06

9.57E-07

8.82E-07

Zonel
Methanol
Zone 2
Methanol
Zone 3
Methanol

8.77E-06

7.99E-06

7.'16E-06

'1.55E-01

'1 .55E-01

'1.55E-01

2.27E42

2.17E42

2.06E{2

5.37E-05

4.92E-05

4.44E-05

3.54E-06

2.40E-06

'1.38E-06

D-9
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FORM XIII. DATA FORM FOR THE ESTIMATION OF MULTIPLE ZONE

BIODEGRADATION FROM UNIT CONCENTRATIONS

Data Date: PAE - Backup Stripper (Methanol Mode)

NAIVIE OF THE FACILITY
COMPOUND for site specific biorate determination
Number of zones in the biological treatment unit
VOLUME of fulFscale system (cubic meters)
Average DEPTH of the full-scale system (meters)
FLOW RATE of wastewater to the unit (m3/s)
FLOW RATE of condensate to the unit (m3/s)
Total wastewater flowrate - (including condensates) (m3/s)
ESTIMATE OF KL (m/s)
Concentration in the wastewater treated in the unit (mg/L)
Concentration in the condensates (mg/L)
Concentration in wastewater (total - inc. cond) in (mg/L)
Concentration in the effluent (mg/L)

TOTAL INLET FLOW (m3/s) line 4 plus the number on line 5 (or 5-A)
TOTAL RESIDENCE TINIE (s) line 2 divided by line 10.

TOTAL AREA OF IMPOUNDMENT (m2) line 2 divided by line 3

Lines 13 throuqh ,5 Not Used

Methanol

250372.98
1.0878333

4 1.116
0.032

see table

162.53984
5.0982378

21 81 16

AIR STRIPPING
KL A Ci (g/s)

I J.l tzJ
4.1912

0.788

18.75

2.52 days

Zone
Number

Concentration for zone,
Ci (mgiL)

44.62519102
25.78937099
8.06308953

Area of the
zone, A (m2)
87091 .1501

67753.7816
70821 .6825

Estimate of KL
in the zone

(m/s)
3.54365E-06
2.39719E-06
1 37942E-O6

1

2

3

4
5

6

0.308621
0.162515
0.097693

OTAL sum for each zone 15 225706.614

Removal by air stripping (g/s). Line 16.

Loading in effluent (g/s). Line 9 times line 10
otal loading (g/s). {(line 5.line 8)+(line 4*line 7)} or {line 5-A.line 8-A}.

Removal by biodegradation (g/s) Line'19 minus (line'17 + line 18)

Fraction biodegraded: Divide line 20 by line 19.

Fraction air emissions; Divide line 17 by line 19.

Fraction remainin in unit effluent. Divide line '18 19

16

17
18
19

20
21

22

18.7 5

5.85
186.6
162.0
0.868
0.101
0.031

D-10

trl

s-Al '1 148

7J 59.511413
3809I

8-A--

6l

lcll2l

lsl

f1I
| 1ol 1 148

121 230157



1

Buckner, Katharine

From: Steven Moore <smoore@all4inc.com>
Sent: Thursday, May 2, 2024 2:31 PM
To: Rachel Davis; Buckner, Katharine
Cc: Caleb Fetner; Sheryl Watkins
Subject: Re: couple issues with the revised app
Attachments: UPDATED Figure 2-1.pdf

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Improved Figure 2-1 attached. Please let us know if additional measures are needed. 
 

 

Steven Moore / Senior Managing Consultant 
D: 919.234.5981 / C: 864.616.4711 / Profile 
www.all4inc.com / Locations / Articles / Podcast / Training 
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 

  
  

From: Rachel Davis <Rachel.Davis@new-indycb.com> 
Sent: Thursday, May 2, 2024 1:41 PM 
To: Caleb Fetner <cfetner@all4inc.com>; Steven Moore <smoore@all4inc.com>; Sheryl Watkins 
<swatkins@all4inc.com> 
Subject: Fwd: couple issues with the revised app  
  
See Katharine's email below, she needs it ASAP please. 
 
Rachel 

From: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Sent: Thursday, May 2, 2024 1:31:32 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: RE: couple issues with the revised app  
  
Please ask him to send it as soon as he can. 
  
Thanks, 
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division 
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter 
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From: Buckner, Katharine 
Sent: Thursday, May 2, 2024 1:26 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: RE: couple issues with the revised app 
  
Thanks Rachel.    
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division 
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter 

 
  
From: Rachel Davis <Rachel.Davis@new-indycb.com> 
Sent: Thursday, May 2, 2024 1:04 PM 
To: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Subject: Re: couple issues with the revised app 
  
*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Yes ma'am, it's the same version. I will forward your email to Caleb. 
  
Rachel 

From: Buckner, Katharine <bucknekk@dhec.sc.gov> 
Sent: Thursday, May 2, 2024 11:49:29 AM 
To: Rachel Davis <Rachel.Davis@new-indycb.com> 
Subject: couple issues with the revised app 
  

  
Hey Rachel, 
     I have been through most of the revised application for the new stripper that you provided me at the site visit on 
Tuesday.  A couple of figures and a couple of tables are blurry.  There are quite a few pages in appendix B that were 
printed too large for the page.  Can you provide replacements for these 

 External Email 
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Specifically, 
Figure 2-1, pg 2-3 
Table 3-1, pg 3-17 (there are two page 3-17, the first one is text, the second is the table) 
Table 3-3, pg 3-24 
Figure 5-6, pg B-21 
Figure on pg B-22 
Beginning after page B-115, several of the pages were printed too large for the paper size.  These are H2SSIM 
outputs and Appendix C Forms.  It was quite a few and page numbers were not on them. 
  
  
I checked back on the one Caleb emailed on Monday.  Only Figure 2-1 and a lot of the pages after B-115 are still 
the culprits.  The pages after B-115 were pdfed as larger pages than 8x11. 
  
We could use the one Caleb sent on Monday, but can you get the Figure 2-1 fixed?  Is the emailed version the exact 
same as the copy you handed me on Tuesday? 
  
Thanks, 
  
  
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division 
 
Office: (803) 898-3213 
bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter 

 
  
 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
  



New-Indy Catawba LLC 
Catawba, South Carolina 

New Condensate Stripper Permit Application 
 

2-3 

UPDATED New Stripper Narrative (4-26-24)_clean.docx  4/29/2024 

Figure 2-1  Simplified Mill Flow Diagram 
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Buckner, Katharine

From: Sheryl Watkins <swatkins@all4inc.com>
Sent: Tuesday, April 30, 2024 4:10 PM
To: Buckner, Katharine
Cc: Rachel Davis; Steven Moore; Caleb Fetner
Subject: New-Indy Catawba - Comments on Condition B.26 (Revised Draft Construction Permit 

for the New Stripper)
Attachments: RB3 revised SO2 BACT B.26 from DHEC (4-30-24).pdf

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 

Hi, Katharine!  Thank you for providing the revised permit language for condition B.26 in the draft 
Construction Permit for the New Stripper (attached).  On behalf of New-Indy Catawba, we have two 
requested clarifications to address that the original BACT analysis did not consider fossil fuel firing and is 
based on furnace design and proper operation (i.e., good combustion practices) when burning black 
liquor solids (PSD c/p-DA, issued March 16, 2006): 

 First sentence:  “(S.C. Regulation 61-62.5, Standard No. 7) The No. 3 Recovery Furnace is subject 
to the existing SO2 BACT limits during black liquor solids firing of:” 

 Second paragraph, third sentence: “Readings collected when black liquor solids are not fired in 
the recovery furnace is shutdown or not operating may not be used in the calculations.” 

 
Let us know if you have any questions and we would appreciate seeing a final version of the draft permit 
and sob.  Thanks! 
 

 

Sheryl Watkins, P.E. / Senior Technical Manager / ATL O ice 
swatkins@all4inc.com/ Direct: 678.293.9428 / Cell: 386.206.0266 / Profile / LinkedIn 

www.all4inc.com / Locations / Articles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 
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Buckner, Katharine

From: Caleb Fetner <cfetner@all4inc.com>
Sent: Tuesday, April 23, 2024 2:08 PM
To: Buckner, Katharine
Cc: Rachel Davis; Steven Moore; Sheryl Watkins
Subject: RE: Questions on new stripper project
Attachments: Response to DHEC questions posed in March 27 email (4-22-24).docx

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Hi Katharine,  
 
Attached are New-Indy’s responses to your questions below. Let us know if you have any questions.  
 
Also – here are our comments on the Consent Decree and Ash Handling construction permits and SOBs.  
 
DRAFT-2024-03-14_CP-50000175.v1.0 (Ash Handling CP) 

 The current project description states that there is a “requirement to discontinue the practice of adding 
solids to the clarifier.” The inherent operation of the clarifier involves sending solids, including fiber solids, 
in order to allow the solids to settle out of the wastewater for removal. The existing permit language would 
be at odds with the inherent operation of a clarifier. New-Indy is proposing to add the following clarifying 
sentence to the C/P to reconcile this issue.   
 
Page 3 of 11: Permission is hereby granted to install and operate new equipment as part of meeting the 
requirement to discontinue the practice of adding solids to the clarifier, as directed by the federal Consent 
Decree entered in Civil No. 0:21-cv-02053-SAL, United States of America v. New-Indy Catawba, LLC, dated 
November 16, 2022 (Consent Decree). Specifically, the solids referred to in the Consent Decree are 
understood to be wet sluiced solids collected from the combination boilers. 

DRAFT-2024-03-14_CP-50000175.v1.0sob (Ash Handling SOB) 
 Page 2 of 7: Combination Boiler No. 1, No. 7 conveyor to fly ash silo should be 3,100 lb/hr rather than 3,900 

lb/hr.  
 Page 3 of 7: PM10 and PM2.5 controlled emissions should be both 0.096 tons/yr rather than 0.96 tons/yr.  
 Page 5 of 7: 40 CFR 61 section edit as follows: 

Not Applicable 
The Dry Ash Handling System does not have any emissions of asbestos, coke oven emissions, radio 
nuclide, radon, vinyl chloride, benzene, and mercury.  However, tThe system does emit beryllium and 
arsenic contained in the ash, however, these emissions are not from the types of industries or sources 
covered by the Part 61 NESHAPs. 

 
Suggested edit to the facility descriptions in all four documents: In 2021, the pulp production was converted 
from bleached to unbleached and utilizes one two paper machine and one pulp dryer. A second paper machine at 
the mill is currently idled.  
 
 

 

Caleb Fetner / Managing Consultant 
678.293.9431 / Profile / LinkedIn 

www.all4inc.com / Loca ons / Ar cles / Podcast / Training  
ALL4 // STRATEGY WITH SOLUTION. PARTNERSHIP WITH A PURPOSE. 
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From: Buckner, Katharine <bucknekk@dhec.sc.gov>  
Sent: Wednesday, March 27, 2024 3:23 PM 
To: Rachel Davis <Rachel.Davis@new-indycb.com>; Sheryl Watkins <swatkins@all4inc.com>; Caleb Fetner 
<cfetner@all4inc.com>; Steven Moore <smoore@all4inc.com> 
Subject: Questions on new stripper project 
 
Hey Everyone, 
    
I am working on addressing the comments in the SOB for the new stripper.  I have some questions that pertain to 
or have arisen from that. 
 

1. Each stripper has a condensate feed tank.  What happens to the contents of one tank when the other 
stripper is operating?  For example, the existing stripper will need to be operated, yet there is condensate 
in the new LP Steam Stripper Feed Tank.  What happens to the contents of the new LP Steam Stripper Feed 
Tank?  Will the contents stay put until the new stripper is operated again so that there are breathing losses 
from this tank that vent to the LVHC Collection System?  Or will the contents be transferred to the existing 
stripper feed tank? 

2. Is it expected that the LP Steam Stripper Rectified Liquid (SRL) Methanol Tank will always have material in it 
so that there are breathing losses from this tank that vent to the LVHC Collection System? 

3. In comments in the SOB received on March 16, 2024, a request has been made to use the October 2021 
SO2 testing of the combination boilers instead of conducting new testing.  Will the operating scenario for 
the existing stripper during the October 2021 be the same after the equipment for the new stripper is 
installed?  Will the operating scenario be the same as October 2021 with the new LP Steam Stripper Feed 
Tank and new LP Steam Stripper Rectified Liquid (SRL) Methanol Tank also venting to the LVHC collection 
system? 

4. One of EPA’s comments was is there vendor/company documentation to show the existing stripper can 
meet the removal targets, especially at the maximum foul condensate throughput of 850 gallons per 
minute? 

5. DHEC’s consent order says New-Indy shall optimize, operate, and maintain the existing steam stripper… 
(Conclusions of Law, item 5.).   It is understood that this will be done once the new stripper is on line.  How 
will the optimization be assessed for the existing stripper? 

6. EPA commented that it was not clear that emission increases were presented for the No. 2 Recovery 
Furnace.   Here is what the SOB says about it.  Is there some language that can be added to make it 
clearer?  Is the black liquor in a tank?  Is the SRL added to that tank?  Does that tank directly feed both No. 
2 and No. 3 Recovery Furnaces?  So what does the emission calculations present as far as the combustion 
of the black liquor in the recovery furnaces and increase in emissions?  Is that the increase for one or both? 
 

SRL combustion in Nos. 2 or 3 Recovery Furnaces – SRL is added to the black liquor, which is 
combusted in the Nos. 2 and 3 Recovery Furnaces.  Emissions from the combustion of SRL in the 
recovery furnaces were estimated.  The SRL is expected to contain approximately 40% of the TRS, 
based on information provided by the vendor.  Approximately 99% of the sulfur from the 
combustion of the TRS will be absorbed within the salt fume inside the recovery furnaces. 

 
Please provide responses as soon as you can. 
 
Thank you, 
 
Katharine K. Buckner 
Wood and Surface Coating Permit Section 
Bureau of Air Quality – Air Permitting Division  
 
Office: (803) 898-3213 
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bucknekk@dhec.sc.gov 
  
S.C. Dept. of Health & Environmental Control 
2600 Bull Street 
Columbia, SC  29201 
 
Connect: www.scdhec.gov  Facebook  Twitter  
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Response to questions posed in a March 27, 2024 email from Katharine Buckner. 
 
I am working on addressing the comments in the SOB for the new stripper.  I have some questions 
that pertain to or have arisen from that. 
 
Q1: Each stripper has a condensate feed tank.  What happens to the contents of one tank when the 
other stripper is operating?  For example, the existing stripper will need to be operated, yet there is 
condensate in the new LP Steam Stripper Feed Tank.  What happens to the contents of the new LP 
Steam Stripper Feed Tank?  Will the contents stay put until the new stripper is operated again so 
that there are breathing losses from this tank that vent to the LVHC Collection System?  Or will the 
contents be transferred to the existing stripper feed tank? 
 

R1: As there are not any back-up steam strippers that we are aware of in operation in the 
pulp and paper industry, the Mill will complete operation, startup, shutdown, and 
maintenance procedures for both the new and existing steam stripper as part of a written 
process hazard analysis for the “stripper system” upon startup of the new steam stripper. 
However, it is expected that when either stripper shuts down, there would be no attempt 
initially to draw down the process condensate in the tank.  The tank would remain enclosed 
and any breathing losses would be vented to the closed vent LVHC collection system.  If 
necessary from a safety or operational standpoint, the Mill would draw down the tank to a 
minimum level needed for standby position.   

 
Q2: Is it expected that the LP Steam Stripper Rectified Liquid (SRL) Methanol Tank will always have 
material in it so that there are breathing losses from this tank that vent to the LVHC Collection 
System? 

 
R2: The Mill expects that when the SRL system is o line that there would be no attempt 
initially to draw down the SRL methanol in the tank.  The tank would remain enclosed and 
any breathing losses would be vented to the closed vent LVHC collection system.  If 
necessary from a safety or operational standpoint, the Mill would draw down the tank to a 
minimum level needed for standby position.   

 
Q3: In comments in the SOB received on March 16, 2024, a request has been made to use the 
October 2021 SO2 testing of the combination boilers instead of conducting new testing.  Will the 
operating scenario for the existing stripper during the October 2021 be the same after the 
equipment for the new stripper is installed?  Will the operating scenario be the same as October 
2021 with the new LP Steam Stripper Feed Tank and new LP Steam Stripper Rectified Liquid (SRL) 
Methanol Tank also venting to the LVHC collection system? 
 

R3: The lbs SO2/ADTP emissions factor developed from the October 2021 SO2 testing e ort 
on the combination boilers is based on/representative of operating the existing steam 
stripper in “Methanol” Mode, which is representative of 98% removal of the TRS and greater 
than 92% removal of methanol from the pulping condensates, but at reduced condensate 
feed flow rate to the stripper.  The mill would expect that the condensate feed flow rate to 
the stripper to be higher in the “TRS” Mode, with a higher expected TRS loading in the 
stripper o -gases (SOG), and a higher lbs SO2/ADTP emissions factor at the combination 
boilers.  Therefore, we expect to utilize the SO2 emissions factor used in the PSD analysis 
for the new stripper SOG burning for the existing stripper SOG burning under both the “TRS” 
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and “Methanol” Modes of operation (Note: The October 2021 test showed the existing 
stripper SOG SO2 emissions factor of 1.06 lb/ADTP as compared to the more conservative 
SO2 emissions factor of 1.4 lb/ADTP used in the PSD analysis for the new stripper SOG).  
 
The new and existing steam stripper feed tanks and SRL methanol tank will be or are (in the 
case of the existing steam stripper feed tank) vented to the existing LVHC system; 
therefore, the emissions will be captured and controlled in the No. 3 Recovery Furnace or 
combination boilers.   

 
Q4: One of EPA’s comments was is their vendor/company documentation to show the existing 
stripper can meet the removal targets, especially at the maximum foul condensate throughput of 
850 gallons per minute? 
 

R4: There is currently only limited (approximately 1 hour) operational data for the existing 
stripper operating at approximately 830 gpm.  As the DHEC consent order requires that the 
Mill operate the existing steam stripper in “methanol” mode (i.e., higher steam to 
condensate feed ratio with target methanol removal e iciencies greater than 92% for 
compliance under 40 CFR 63, Subpart S), the Mill cannot currently operate the existing 
stripper in the total reduced sulfur (TRS) mode without violating the order.  In “TRS” mode, 
the Mill would operate the existing backup stripper at a lower steam to feed ratio to achieve 
up to 850 gpm feed flow.  As this information cannot be collected/evaluated until the new 
stripper is online, the Mill has provided project emissions increase calculations for 
operating the existing stripper in “methanol” mode.  As emissions increases for all 
pollutants are below the PSD SER for both the “TRS” and “Methanol” modes, the Mill will 
have the option to run in either mode as a back-up to the new stripper system.  TRS and 
methanol performance curves for the existing steam stripper will be established as part of 
the initial performance testing e ort. 

 
Q5: DHEC’s consent order says New-Indy shall optimize, operate, and maintain the existing steam 
stripper… (Conclusions of Law, item 5.).   It is understood that this will be done once the new 
stripper is online.  How will the optimization be assessed for the existing stripper? 
 

R5:  The Mill plans to prepare a written startup and operating guide as part of the initial 
performance test that will establish the curve for removal e iciencies for TRS and methanol 
as a function of stripper steam to condensate feed ratio; thereby optimizing the its 
operation under the backup stripper scenarios. 
 

Q6: EPA commented that it was not clear that emission increases were presented for the No. 2 
Recovery Furnace.   Here is what the SOB says about it.  Is there some language that can be added 
to make it clearer?  Is the black liquor in a tank?  Is the SRL added to that tank?  Does that tank 
directly feed both No. 2 and No. 3 Recovery Furnaces?  So what does the emission calculations 
present as far as the combustion of the black liquor in the recovery furnaces and increase in 
emissions?  Is that the increase for one or both?  

 
SRL combustion in Nos. 2 or 3 Recovery Furnaces – SRL is added to the black liquor, 
which is combusted in the Nos. 2 and 3 Recovery Furnaces.  Emissions from the 
combustion of SRL in the recovery furnaces were estimated.  The SRL is expected 
to contain approximately 40% of the TRS, based on information provided by the 
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vendor.  Approximately 99% of the sulfur from the combustion of the TRS will be 
absorbed within the salt fume inside the recovery furnaces. 

 
R6: The Mill will conduct testing on the inlet and outlet of the new steam stripper, which will 
demonstrate how much TRS is captured in the stripper o -gases and could potentially be 
condensed into the SRL. The Mill will also test for the sulfur content of the SRL stream to 
confirm the 40/60 split between the SRL and SRL LVHC. The Mill will also use the sulfur 
content of the SRL stream to demonstrate the sulfur loading from the SRL being mixed in the 
black liquor does not significantly impact the percent sulfur in the as-fired black liquor and; 
therefore, does not significantly change the emissions from the No. 2 Recovery Boiler with 
the expected inherent sulfur removal in the salt fume and recycled saltcake.   
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Buckner, Katharine

From: Rachel Davis <Rachel.Davis@new-indycb.com>
Sent: Tuesday, April 16, 2024 1:49 PM
To: Buckner, Katharine
Cc: McCaslin, Steve; Hardee, Christopher; smoore@all4inc.com; Caleb Fetner; Sheryl Watkins
Subject: New Indy New Stripper Construction Permit follow up
Attachments: 2024-04-16 NICB RF3 SO2 CEMS-New Stripper Project.docx; 2024-04-16 RF3 Sulfur 

Balance.xlsx

Importance: High

*** Caution. This is an EXTERNAL email. DO NOT open attachments or click links from unknown senders or unexpected email. 
*** 
Ms. Katharine, per our conversations concerning the SO2 CEMS for RB3 in the new stripper 
construction permit, please see the attached proposal for the operation of a temporary CEMS and 
supporting justification behind this proposal. 
 
Please let me know if you have any questions. 
 
Thank you and have a blessed day! 
 
Rachel G. Davis 
Environmental Manager 
O: 803-981-8206 
rachel.davis@new-indycb.com 
 

 
 

 
NOTICE: This message and any attachments are solely for the intended recipient and may contain confidential or privileged information. If you are not 
the intended recipient, you are hereby notified that any review, dissemination, distribution or duplication of this message and any attachments is 
prohibited. If you have received this communication in error, please notify us by reply email and immediately and permanently delete this message and 
any attachments. Email transmission may not be secure and could contain errors. We accept no liability for any damage caused by any virus transmitted 
by this email. Please do not send to us by email any information containing personally identifiable information without appropriate encryption. Thank you. 
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New-Indy Catawba LLC 
Additional Information in Support of the Construction Permit Application for the  

New Condensate Steam Stripper 
 

New-Indy Catawba LLC (New-Indy Catawba) submitted a construction application for the New 
Condensate Steam Stripper (Project) to the SC DHEC Division of Air permitting on March 22, 2023 in 
accordance with the SC DHEC Consent Order to Correct Undesirable Levels of Air Contaminants, 
signed November 23, 2022 (Consent Order), the terms of which also include requirements of the EPA 
Consent Decree entered in Civil No. 0:21-cv-02053-SAL, United States of America v. New-Indy 
Catawba, LLC, dated November 16, 2022 (Consent Decree).  The construction permit application is 
currently under review by SCDHEC and the United States Environmental Protection Agency (U.S. 
EPA).  SCDHEC, U.S EPA, and New-Indy Catawba are in discussions and New-Indy Catawba is 
providing the following additional information to support the technical review, statement of basis 
(SOB), and the draft air construction permit conditions that will undergo a 30-day public notice 
period for the Project: 

 Proposed method for post-project demonstration that the project-related emissions 
increase for SO2 does not exceed the Prevention of Significant Deterioration (PSD) 
significant emissions rate (SER) (i.e., the Project is not a major modification in regards to 
SO2) and; 

 Proposed compliance methodology post-project for demonstrating continuous compliance 
with the existing best available control technology (BACT) sulfur dioxide (SO2) emissions 
limit for the No. 3 Recovery Furnace (Equipment ID No. 5105, RF3). 

Proposed Method for Post-project Demonstration that the Project-related Emissions Increase 
for SO2 Does Not Exceed the PSD SER (i.e., the Project is not a major modification in regards to 
SO2).  

Although the PSD applicability calculations submitted with the original application demonstrate a 
~100 ton per year (tpy) decrease in SO2 project-related emissions, this conclusion is mainly 
dependent upon several variables, namely the sulfur capture in RF3.  

After discussions with DHEC, New-Indy Catawba is proposing the following method to confirm the 
RF3 sulfur capture efficiency that was used in the construction permit application post-project.  

Sulfur Capture in the No. 3 Recovery Furnace 

Impact on PSD Calculations and Application Projected Value: The sulfur capture efficiency of RF3 
was estimated to calculate the incremental increase in SO2 emissions from incinerating stripper 
rectified liquid (SRL)/SRL LVHC and LVHC gases. The project-related emissions of SO2 do not include 
emissions from black liquor solids (BLS)/natural gas firing, so the emissions calculation method in 
the application was based on applying the estimated sulfur capture efficiency to the pre-control 
emissions factors for the SRL/SRL LVHC and LVHC streams (i.e., the sulfur content of these streams 
converted to an SO2 basis).  
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New-Indy Catawba expects to achieve greater than 99% sulfur capture in RF3 after completion of 
the project, but conservatively calculated post-project emissions in the construction permit 
application based on 99%.  

Method: Temporary operation of an SO2 continuous emissions monitoring system (CEMS) on RF3 
pre and post-project. Demonstrating continuous compliance with the current BACT limit will confirm 
the sulfur capture and removal efficiency of the smelt bed salt fume is equal to or greater than 99 
percent as represented in the construction permit application. 

Project-related SO2 emissions do NOT include the emissions resulting from BLS and natural gas 
firing (i.e., the installation of the new steam stripper and RF3 becoming primary control for existing 
LVHC gases does not affect the BLS or natural gas firing in RF3). Although the CEMS will provide 
actual emissions data from RF3, those emissions will include emissions from BLS and natural gas 
firing. As the SO2 CEMS cannot differentiate SO2 emissions resulting from BLS/natural gas firing and 
SO2 emissions resulting from LVHC/SRL/SRL LVHC incineration, the proposed compliance method 
cannot be to simply compare the difference in pre-project SO2 CEMS data and the post-project SO2 
CEMS data against the PSD SER.  

Sulfur Balance 

As demonstrated in the attached “RF3 Sulfur Balance.xlsx” spreadsheet, a sulfur balance around 
RF3 can be used to determine the sulfur capture efficiency. During current, pre-project operations, 
there are two input streams of sulfur to RF3: 

1. Sulfur in the virgin BLS fed to the saltcake mix tank and,  
2. Sulfur present in the recycled saltcake that is mixed with the virgin BLS prior to burning.  

There are several potential output streams of sulfur from the RF3:  

1. The majority of the sulfur that is captured in the smelt 
2. Sulfur in SO2 emissions 
3. Sulfur in TRS emissions 
4. Sulfur in uncaptured saltcake that make up a portion of PM emissions 
5. Sulfur in the captured saltcake that is recycled and mixed with virgin BLS.  

Since Output (5) is recycled to become Input (2), those sulfur streams cancel each other out of the 
sulfur balance. The sulfur capture efficiency of RF3 can then be calculated as:  

Sulfur Capture Efficiency % = 1 – [(sulfur emitted as SO2, TRS, and PM) /sulfur input to RF3] 
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New-Indy is providing in the attached spreadsheet an hourly sulfur balance around RF3, pre-project. 
Hourly sulfur input is calculated using recent sulfur content testing on the virgin liquor and the 
maximum hourly firing rate of BLS. The uncaptured sulfur (i.e., the sulfur emitted out of the stack) 
were calculated at the currently permitted emissions rates:  

 SO2: BACT limit of 50 ppmdv @ 8% O2 (nominally equivalent to 126 lb/hr) 
 TRS: Limit of 5 ppmdv @ 8% O2 (nominally equivalent to 6.7 lb/hr) 
 PM: Limit of 0.025 gr/dscf @ 8% O2 

o Based on NCASI technical memo, sulfate compounds were assumed to make-up 
63.6% of total filterable PM. It was assumed that all of the sulfate present in the 
filterable PM is sodium sulfate for purposes of conversion to a mass of sulfur basis.  

This sulfur balance demonstrates that the RF3 (pre-project) achieves an estimated 99.1% sulfur 
capture efficiency in order to comply with its permitted emissions rates. Since the TRS and PM 
contributions to uncaptured sulfur are relatively small, New-Indy is proposing that upon 
completion of the project, compliance via temporary CEMS with the SO2 BACT limit of 50 
ppmdv @ 8% O2 on an annual average will also serve as demonstration that RF3 is achieving 
greater than 99% sulfur capture on an annual average that was used as the basis of the 
construction permit. In other words, New-Indy is demonstrating that compliance with the 
annual average BACT limit via the temporary CEMS will also confirm a key variable used in the 
PSD applicability calculations.  

It is important to note that upon completion of the project, there will be additional sulfur inputs to 
RF3 via the SRL/SRL LVHC/LVHC. Thus, an even higher sulfur capture efficiency than 99.1% will be 
demonstrated via compliance with the SO2 BACT limit.  

New-Indy is proposing to use both the pre-project and post-project SO2 CEMS data to demonstrate 
compliance with the annual average BACT limit. This will confirm the sulfur capture efficiency of 99% 
as assumed in the construction permit application to estimate the incremental increase in SO2 
emissions resulting from SRL/SRL LVHC/LVHC incineration in RF3. Confirming the sulfur capture 
efficiency will provide DHEC evidence that the project-related emissions of SO2 do not increase 
greater than the SER.  Specifically, New-Indy Catawba is proposing the following methodology: 

1. Operate the temporary SO2 CEMS for a period of approximately six (6) months PRIOR to 
installation and startup operation of the New Condensate Steam Stripper to 
establish/confirm the sulfur capture and removal efficiency in RF3. The CEMS will be 
installed as soon as feasible to maximize data capture prior to the Mill commencing burning 
LVHC gases in RF3.  
 

2. Operate the temporary SO2 CEMS for a period of approximately 24 months AFTER: 
 

a. The Mill commences burning LVHC gases in RF3 as the primary control method and,  

 

b. Startup operation of the New Condensate Steam Stripper and RF3 burning SRL/SRL 
LVHC.   
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Proposed Compliance Methodology for Continuous Compliance with the Existing BACT SO2 
Emissions Limit for the No. 3 Recovery Furnace 

Due to this post-project PSD confirmation involving the temporary installation of a SO2 CEMS on RF3, 
New-Indy is also providing a proposed temporary compliance methodology for the existing BACT SO2 
emissions limit for RF3.  

Condition C.47 of Title V Operating Permit (TVOP) TV-2440-0005 limits SO2 emissions from the No. 3 
Recovery Furnace to 50 ppmv at 8% O2 (dry basis) or 551 tpy on an annual average basis.  
Compliance is currently demonstrated by stack testing (3, 1-hr runs) once every 4 years, or annually 
if results exceed 50% of the emissions limit. 

New-Indy proposes the following approach for demonstration of continuous compliance with the 
No. 3 Recovery Furnace SO2 BACT limit during the temporary operation of the SO2 CEMS, as well as 
the criteria for removing the CEMS after operation for an approved period of time: 

 While the SO2 CEMS is installed, demonstrate that the Mill meets the No. 3 Recovery Furnace 
SO2 BACT emissions limits through calculation of the annual average SO2 concentration and 
emissions rate from the SO2 CEMS Data.  The SO2 CEMS concentration and emissions rate 
data will be calculated and rolled up on an hourly, daily, and on a 12-month rolling average 
basis and the 12-month rolling average calculated values will be compared the 50 ppmv at 
8% O2 (dry basis) and 551 tpy BACT emissions limits as follows:  

o Calculate the hourly corrected SO2 concentration (ppmvd @ 8% O2): 

Hourly average corrected SO2 concentration (ppmvd @ 8% O2) = Measured raw 
ppmvd SO2 CEMS (average for the hour) * (20.9 – actual %O2 average for the 
hour)/(20.9 – 8) 

o Calculate the daily and annual average corrected SO2 concentration from valid 
hourly and daily SO2 ppmvd @ 8% O2: 

𝐷𝑎𝑖𝑙𝑦 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑆𝑂2 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑝pmvd @ 8% O2)   

=  
∑ [𝑉𝑎𝑙𝑖𝑑 ℎ𝑜𝑢𝑟𝑙𝑦 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑆𝑂2 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑝pmvd @ 8% O2)] 

∑
𝑉𝑎𝑙𝑖𝑑 ℎ𝑜𝑢𝑟𝑠

𝑑𝑎𝑦

 

𝐴𝑛𝑛𝑎𝑢𝑙 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑆𝑂2 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑝pmvd @ 8% O2)   

=  
∑ [𝑉𝑎𝑙𝑖𝑑 𝑑𝑎𝑖𝑙𝑦 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 𝑆𝑂2 𝑐𝑜𝑛𝑐𝑒𝑛𝑡𝑟𝑎𝑡𝑖𝑜𝑛 (𝑝pmvd @ 8% O2)] 

∑
𝑉𝑎𝑙𝑖𝑑 𝑑𝑎𝑦𝑠

𝑦𝑒𝑎𝑟

 

o Calculate the hourly SO2 emissions rate in lbs/hr: 

Hourly SO2 emissions rate = (Hourly average ppmvd SO2 corrected to 8% O2) / (1e6 
parts)* (MW SO2, 64.1 lb/lbmol) / (385 scf/lbmol)* (RF3 flow factor derived from stack 
test data in dscf @ 8% O2 / TBLS) * (Hourly TBLS rate) 

Note: The flow factor used in the equation above will be calculated as the average of 
the flow factors from the last three stack testing efforts. 
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o Daily SO2 emissions rate (tons): Sum each valid 1-hour SO2 emissions rate in lbs/hr / 
(2,000 lb/ton) 

o 12-month SO2 emissions rate (tons): Sum each valid Daily SO2 emissions rate in tons 
for the first twelve-month period and then for each day thereafter on a rolling 12-
month basis. 

 Criteria for removal of temporary SO2 CEMS: At the completion of the 24-month period 
following start-up of the new steam stripper, if the SO2 CEMS data (calculated as described 
above) demonstrates continuous compliance with the annual average SO2 BACT limit, that 
will also serve to confirm the RF3 salt fume absorbs sulfur and keeps it from forming SO2 at 
99% sulfur removal or above even after the additional sulfur input resulting from the project. 
This will provide justification for terminating operation of the SO2 CEMS and institution of 
routine compliance testing for SO2. 

 



85 TBLS/hr S in Virgin BLS = S in Smelt/Green Liquor
5.31 % Sulfur, OD basis S from salt cake recycle S from salt cake recycle

9,022.8 lbs, sulfur S in SO2 emissions RB3
S in TRS emissions RB3

S in saltcake portion of PM emissions
50 ppmdv @ 8% O2 (Permit Limit)

126 lb/hr, SO2 (equivalent to 551 tpy)
62.9 lbs, sulfur

5 ppmdv @ 8% O2 (Permit Limit)
6.69 lb/hr, TRS as H2S
6.3 lbs, sulfur

0.025 gr/dscf@ 8% O2 (Permit Limit)
54.1 lb/hr, PM
34.4 lb/hr, sulfate (NCASI memo for interior mill)
7.8 lbs, sulfur (assuming MW of sodium sulfate) Sodium Sulfate 142 g/mol

77.0 lbs, sulfur

99.1% sulfur capture
[1 - (sulfur emitted/virgin BLS)]

*Sulfur balance was conducted on an hourly basis for ease of correlating to units of permitted emissions rates. The SO2 BACT limit is an annual average.

Sulfur In Sulfur Out

Hourly Sulfur Output (not captured)

Total Sulfur Not Captured

RB3 SO2

RB3 TRS

RB3 PM (saltcake)

Hourly Sulfur Input

Virgin BLS
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