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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.

FINAL Nil Cond€net€ Sfipp€r Permit Application Narative (3-22-231 docx
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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.
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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 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.
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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
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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
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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). 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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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

B-39



_1
ta

:: t:)

:!

3:
,rl

-t -1

''-
,ia

t-
_t:
_.9

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
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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
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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)
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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.

!-

!J :r
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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

L1 AstJ ZOne J



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
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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)

B-108



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
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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. 
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