SMAQMD BACT CLEARINGHOUSE

CATEGORY Type:

OVEN/KILN

BACT Category:

Minor Source BACT

BACT Determination Number:

265

BACT Determination Date:

8/25/2020

Equipment Information

Permit Number:

Equipment Description:

Unit Size/Rating/Capacity:

Equipment Location:

26573

DRYING OVEN

EXPIRED

14 MMBtu/hr, direct & natural gas-fired

HUHTAMAKI, INC
8450 GERBER RD

SACRAMENTO, CA

BACT Determination Information

District Contact: Permitting Section Phone No.: (279) 207-1122 email: permitting@airquality.org

ROCs Standard: No standard
Technology
Description:

Basis:

NOXx Standard: 20 ppm @ 3% 02
Technology Ultra-Low Nox Burner
Description:

Basis: Achieved in Practice
SOXx Standard: Natural gas fueled

Technology

Description:

Basis: Achieved in Practice

PM10 Standard: Natural gas fueled
Technology
Description:

Basis: Achieved in Practice

PM2.5 Standard: Natural gas fueled
Technology
Description:

Basis: Achieved in Practice

CcO Standard: 395.6 ppmvd @ 3% 02
Technology
Description:

Basis: Achieved in Practice

LEAD [Standard: N/A
Technology
Description:
|Basis:

Comments: Updates previous BACT #168 (expired 10/31/19).

Printed: 5/11/2022




777 12" Street, Third Floor Sacramento, CA 95814

BEST AVAILABLE CONTROL TECHNOLOGY DETERMINATION

DETERMINATION NO.: 265
EXP' RED DATE: April 14, 2020
ENGINEER: Michelle Joe
Category/General Equip Description: Drying Oven
Equipment Specific Description: Direct Fired, Natural Gas-Fired Dryer for Molded
Paper Products, < 20 MMBtu/hr
Equipment Size/Rating: Minor Source BACT
Previous BACT Det. No.: 168

This Best Available Control Technology (BACT) determination will update Determination #168
which was made on October 31, 2017 for a 14 MMBtu/hr natural gas-fired drying oven under P/O
25271 where the products of combustion come into direct contact with the molded paper products
(i.e., school lunch trays) to be dried. This source category includes emissions from the
decomposition of cellulose as the molded paper products are dried (drying emissions) and from
natural gas combustion (combustion emissions).

The District reviewed all previously reviewed BACT clearinghouses and rules in BACT #168 and
determined that no significant changes have occurred since the previous BACT #168 evaluation.

Therefore, all other considerations made under the previous BACT will remain the same as
reviewed below, unless otherwise noted.
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BACT/T-BACT ANALYSIS:

. ACHIEVED IN PRACTICE (Rule 202, §205.1a):

The following control technologies are currently employed as BACT/T-BACT for direct fired,
natural gas-fired drying ovens rated < 20 MMBtu/hr (not necessarily for drying molded paper
products) by the following agencies and air pollution control districts (note: although drying
emissions were evaluated as part of this BACT determination, no Achieved in Practice BACT
standards were found for drying emissions):

US EPA

BACT: Source: EPA RACT/BACT/LAER Clearinghouse (A)

RBLC ID: NC-0115 (1/6/2007) for a Dryer or Oven, 5.40 MMBtu/hr

VOC No standard

NOXx 18.0000 ppm, use of low-NOx burner

SOx No standard

PM10 No standard

PM2.5 No standard

Cco No standard
(A) See Attachment A for a summary of the EPA BACT Clearinghouse determinations reviewed.

T-BACT: There are no T-BACT standards published in the clearinghouse for this category.

RULE REQUIREMENTS:
40 CFR Part 60 — New Source Performance Standards (NSPS):
There are currently no 40 CFR, Part 60 NSPS sections that apply to this source category.

40 CFR Part 61 — National Emission Standards for Hazardous Air Pollutants (NESHAPS):
There are currently no 40 CFR, Part 61 NESHAPs that apply to this source category.

40 CFR Part 63 — NESHAPS for Source Categories (MACT Standards):
There are currently no 40 CFR, Part 63 NESHAPs that apply to this source category.
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California Air Resources Board (CARB)

BACT: Source: ARB BACT Clearinghouse (A)

For Dryer or Oven, Direct or Indirect

VOC N/A — No BACT determinations found
NOXx 30 ppmvd corrected to 3% O
SOx N/A — No BACT determinations found

PM10 N/A — No BACT determinations found
PM2.5 N/A — No BACT determinations found

CoO N/A — No BACT determinations found
(A) See Attachment B for a summary of the ARB BACT Clearinghouse determinations reviewed.

T-BACT: There are no T-BACT standards published in the clearinghouse for this category.

RULE REQUIREMENTS:
ARB Airborne Toxic Control Measures (ATCM):
There are currently no ATCMs that apply to this source category.

Sacramento Metropolitan AQMD

BACT: Source: SMAQMD BACT Clearinghouse

BACT #168 for Drying Oven, 14 MMBtu/hr, Direct & Natural Gas-Fired (10/31/17)

VOC No standard
NOXx 20 ppmvd corrected to 3% Oz, Ultra Low-NOx burner
SOx Natural gas fueled

PM10 Natural gas fueled

PM2.5 Natural gas fueled

CO 395.6 ppmvd corrected to 3% O

T-BACT: There are no T-BACT standards published in the clearinghouse for this category.

RULE REQUIREMENTS:
Rule 419 — NOx from Miscellaneous Combustion Units (amended 10/25/18)
This rule applies to any miscellaneous combustion unit with a total rated heat input capacity of 2
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MMBtu per hour or greater located at a major stationary source of NOx (> 25 TPY of NOx) or with
a total rated heat input capacity of 5 MMBtu per hour or greater located at any area source of
NOx (< 25 TPY of NOx). Gaseous fuel-fired ovens are required to meet the following NOx and
CO emission limits:

Table 1: Miscellaneous Combustion Units
Emission Limits Expressed in ppmv @ 3% O

NOx Limit
Equipment Category ppmv @ 3% O-
(Ib/MMBtu) CO Limit
Effective (see Rule 419, Section 401) ppmv @ 3% O2
Gaseous Fuel-Fired P (Ib/MMBtu)
. rocess Temperature
Equipment
< 1200 °F > 1200 °F
Oven, Dehydrator, 30 60 400
Dryer, Heater, or Kiln (0.036) (0.073) (0.30)

South Coast AQMD

BACT: Source: SCAQMD BACT Guidelines for Non-Major Polluting Facilities (amended
2/1/2019), page 45

For Dryer or Oven — Direct and Indirect Fired

VOC No standard

NOx 30 ppmvd @ 3% O (04-10-1998)

SOx Natural gas (10-20-2000)

PM10 Natural gas (10-20-2000)

PM2.5 No standard

CcoO No standard

Source: SCAOMD LAER/BACT Determinations®

For Dryer or Oven — Others, Direct and Indirect Fired
(1 MMBtu/hr direct hot air dryer and 1 MMBtu/hr tunnel dryer, 6/15/2001)

VOC No standard
NOx 20 ppmvd @ 3% O;, Low-NOx burner
SOx No standard
PM10 No standard
PM2.5 No standard
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For Dryer or Oven — Others, Direct and Indirect Fired
(2 MMBtu/hr direct hot air dryer and 1 MMBtu/hr tunnel dryer, 6/15/2001)

CO No standard
(A) See Attachment C for a summary of the SCAQMD BACT determinations reviewed.

T-BACT: There are no T-BACT standards published in the clearinghouse for this category.

RULE REQUIREMENTS:

Regqulation XI, Rule 1147 - NOx Reductions from Miscellaneous Sources (amended 7/7/2017)
This rule applies to ovens, dryers, dehydrators, heaters, kilns, calciners, furnaces, crematories,
incinerators, heated pots, cookers, roasters, fryers, closed and open heated tanks and
evaporators, distillation units, afterburners, degassing units, vapor incinerators, catalytic or
thermal oxidizers, soil and water remediation units and other combustion equipment with nitrogen
oxide emissions that require a District permit and are not specifically required to comply with a
nitrogen oxide emission limit by other District Regulation Xl rules.

SCAQMD Rule 1147 Emission Standards
ppmvd @ 3% O or Ib/MMBtu heat input
Rule 1147 §(c)(1), Table 1 for NOx

Equipment Category Process Temperature

Gaseous fuel-fired equipment < 800° F g iofzogoagd 21200 ° F
Oven, Dehydrator, Dryer, Heater, Kiln, 30 ppm 30 ppm 60 ppm
Calciner, Cooker, Roaster, Furnace, or or or or
Heated Storage Tank 0.036 Ib/MMBtu | 0.036 Ib/MMBtu | 0.073 Ib/MMBtu

Note: Rule 219 exempts combustion equipment firing natural gas, for which the maximum heat
input is 2 MMBtu/hr or less and for which there are no other emissions other than products of
combustion (except for food ovens rated < 2 MMBtu/hr), from the requirement to obtain a written
permit. Therefore, in practice, the BACT, LAER and Rule 1147 standards only apply to drying
ovens with no other emissions other than products of combustion with a heat input greater than
2 MMBtu/hr.
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San Diego County APCD

BACT: Source: NSR Requirements for BACT (dated 6/2011)

For natural gas-fired drying oven

VOC N/A — No BACT determinations found
NOXx N/A — No BACT determinations found
SOx N/A — No BACT determinations found

PM10 N/A — No BACT determinations found

PM2.5 N/A — No BACT determinations found

CcO N/A — No BACT determinations found

T-BACT: There are no T-BACT standards published in the clearinghouse for this category.

RULE REQUIREMENTS:

Regqulation 4, Rule 68 — Fuel-Burning Equipment — Oxides of Nitrogen (effective 9/20/1994)

This rule does not apply to fuel burning equipment which has a maximum input rating of < 50
MMBtu/hr.

Bay Area AQMD

BACT: Source: BAAQMD BACT Guideline

For natural gas-fired drying oven

VOC N/A — No BACT determinations found
NOXx N/A — No BACT determinations found
SOx N/A — No BACT determinations found

PM10 N/A — No BACT determinations found
PM2.5 N/A — No BACT determinations found
CO N/A — No BACT determinations found

T-BACT: There are no T-BACT standards published in the clearinghouse for this category.

RULE REQUIREMENTS:
Reg 8, Rule 2 — Organic Compounds from Miscellaneous Operations 88-2-110 (revised

4/24/2018)

This rule for organic compound emissions exempts any operation consisting entirely of natural
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gas, and therefore does not apply.

Reqg 9, Rule 3 — Inorganic Gaseous Pollutants; NOx from Heat Transfer Operations 89-3-301

(amended 3/17/82)

This rule does not apply to any new or maodified heat transfer operation designed for a maximum
heat input of less than 264 GJ (250 MMBtu).

San Joaquin Valley APCD

BACT: Source: SJVAPCD BACT Clearinghouse (Searchable)

SJVUAPCD BACT Guideline 1.5.6 B (10/15/2014)
- Metal Heat Treatment Oven, Natural Gas Fired, < 5.0 MMBtu/hr
Pollutant |Achieved in Practice or in the SIP Technologically Feasible
vVOC No Standard No Standard
0 .
NOX ?(?gglr?glﬁl\/lg;?u?;nd use natural gas fuel tshgpg;\é @Of 3a/?1 %Zc(gloszitgnM '\\,Avﬁ;% V\tnrfg
unit's exhaust temperature is > 500 °F
SOx No Standard No Standard
PM10 No Standard No Standard
PM2.5 No Standard No Standard
CO No Standard No Standard

SJVUAPCD BACT Guideline 1.6.16 (8/26/1999) - Seed Processing Dryer, Natural Gas Fired,
12 MMBtu/hr

Pollutant |Achieved in Practice or in the SIP Technologically Feasible

VOC No Standard No Standard
20 ppmv @ 3% O

NOXx (Low-NOx burner, with LPG as backup |9 ppmv @ 3% O (SCR, LTO or equal) ®
fuel)

SOx No Standard No Standard

PM10 No Standard No Standard

PM2.5 No Standard No Standard

CO No Standard No Standard

(A) SCR and LTO were determined to be not cost effective.

BACT Template Version 071315



BACT & T-BACT Determination

Drying Oven, Direct Fired, Natural Gas-Fired Dryer for Molded Paper Products, < 20 MMBtu/hr

Page 8 of 14

SJVUAPCD BACT Guideline 1.6.21 (10/31/2002) - Flake Cereal Dryer, Natural Gas Fired,

Conveyor-fed, 8 MMBtu/hr

Pollutant |Achieved in Practice or in the SIP

Technologically Feasible

VOC No Standard

No Standard

20 ppmv @ 3% O-

NOx (Low-NOx burner or equal)

9 ppmv @ 3% O (Ultra-Low NOx burner
or equal) @

SOx No Standard

No Standard

PM10 No Standard

No Standard

PM2.5 No Standard

No Standard

CcO No Standard

No Standard

coO No Standard

No Standard

(A) 9 ppmv Ultra-Low NOx burner was determined to be not cost effective.

SJVUAPCD BACT Guideline 1.9.9 (2/20/2001) - Molded Paper Products Dryer, Natural Gas

Fired, 4.8 MMBtu/hr

Pollutant | Achieved in Practice or in the SIP

Technologically Feasible

VOC No Standard

No Standard

80 ppmv @ 3% O

NOXx (standard burner)

1.9 ppmv @ 3% O, (Ultra-Low NOXx
burner, Selective Catalytic Reduction
(SCR), or equal)

2. 20 ppmv @ 3% O, (Low-NOXx burner)

SOx No Standard

No Standard

PM10 No Standard

No Standard

PM2.5 No Standard

No Standard

CcoO No Standard

No Standard
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SJVUAPCD BACT Guidelines 1.6.8 A (4/14/1995) and 1.6.8 B (3/13/2015)

- Pistachio Nut Dryer, Natural Gas Fired, 6.9 MMBtu/hr

Pollutant |Achieved in Practice or in the SIP Technologically Feasible
1. Natural gas, or
VOC 2. LPG for operations with no access to a|No Standard
natural gas pipeline
1. Low NOx burner and natural gas @
0.0832 Ib-NOx/MMBtu (68.5 ppmvd @
3% Oy), or
NOx 2. Low NOx burner and LPG @ 0.1248 |No Standard
Ib-NOx/MMBtu (102.8 ppmvd @ 3%
O,) for operations with no access to a
natural gas fuel source
1. PUC quality natural gas, or
SOx 2. LPG for operations with no access to a|No Standard
PUC natural gas pipeline
1. Natural gas, or
PM10 2. LPG for operations with no access to a|No Standard
natural gas pipeline
PM2.5 No Standard No Standard
(6{0) No Standard No Standard

T-BACT: There are no T-BACT standards published in the clearinghouse for this category.

RULE REQUIREMENTS:

Rule 4309 — Dryers, Dehydrators, and Ovens (adopted 12/15/2005)

This rule applies to any dryer, dehydrator, or oven that has a total rated heat input of > 5.0

MMBtu/hr.

SIJVUAPCD Rule 4309 Emission Standards
ppmvd @ 3% O,®
Rule 4309 §5.2, Table 1 for Gaseous Fuel Fired

Process Description

NOXx limit ®

CO Limit ®

Other processes ¥ 40.5 ppm

395.6 ppm

(A) Excludes asphalt/concrete plants and milk, cheese, and dairy processing.
(B) Rule 4309's limits are in ppmvd @ 19% Oxygen. The values listed in the table have been corrected to
3% O3 for comparison purposes.
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Summary of Achieved in Practice Control Technologies:
The following control technologies have been identified and are ranked based on stringency:

SUMMARY OF ACHIEVED IN PRACTICE CONTROL TECHNOLOGIES
No standard [EPA, ARB, SMAQMD, SCAQMD, SDCAPCD, BAAQMD, SIVAPCD]

VOC

18 ppmvd @ 3% O, Low-NOx burner [EPA] (A)

20 ppmvd @ 3% O3, Low-NOx burner [SMAQMD, SCAQMD, SJVAPCD]

30 ppmvd @ 3% O, Low-NOx burner and use natural gas fuel [ARB, SCAQMD]
40.5 ppmvd @ 3% O [SIVAPCD]

50 ppmvd @ 3% O, [SIVAPCD]

68.5 ppmvd @ 3% O: [SIVAPCD]

80 ppmvd @ 3% O [SIVAPCD]

Natural gas fired with LPG as a backup fuel [SIVAPCD]

No standard [SDCAPCD, BAAQMD, SJVAPCD]

NOx

Natural gas fueled [SMAQMD, SCAQMD]

SOX No standard [EPA, ARB, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD]

Natural gas fueled [SMAQMD, SCAQMD]

PM10 No standard [EPA, ARB, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD]

Natural gas fueled [SMAQMD]

PM2.5 No standard [EPA, ARB, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD]

. 395.6 ppmvd @ 3% O, [SMAQMD, SIVAPCD]
No standard [EPA, ARB, SCAQMD, SDCAPCD, BAAQMD, SJVAPCD]

(A) The 18 ppmvd @ 3% O2, Low-NOx burner determination found in the EPA clearinghouse was
discounted as it was determined to not be technologically feasible for this application. For further
information, see the discussion under the Technologically Feasible Alternatives for NOx section
below.

CO

MR NP IR NP OO NORWNE |

The following control technologies have been identified as the most stringent, achieved in practice
control technologies:

BEST CONTROL TECHNOLOGIES ACHIEVED

Pollutant | Standard Source

EPA, ARB, SMAQMD, SCAQMD,
SIVAPCD, SDCAPCD, BAAQMD

VOC No standard

NOXx 20 ppmvd @ 3% O2, Low-NOx burner SMAQMD, SCAQMD, SIVAPCD

SOx Natural gas fueled SMAQMD, SCAQMD
PM10 Natural gas fueled SMAQMD, SCAQMD
PM2.5 Natural gas fueled SMAQMD

co 395.6 ppmvd @ 3% O SMAQMD, SJVAPCD
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. TECHNOLOGICALLY FEASIBLE AND COST EFFECTIVE (Rule 202, §205.1.b.):

Technologically Feasible Alternatives:

Any alternative basic equipment, fuel, process, emission control device or technique, singly or in
combination, determined to be technologically feasible by the Air Pollution Control Officer.

The table below shows the technologically feasible alternatives identified as capable of reducing
emissions beyond the levels determined to be “Achieved in Practice” as per Rule 202, §205.1.a:

Pollutant | Technologically Feasible Alternatives

vVOC No other technologically feasible option identified
1.5 ppmvd @ 3% O, (0.006 Ib/mmBTU), SCR system where the unit's exhaust
NOXx temperature is > 500 °F [SJVAPCD]
2. 9 ppmv @ 3% O, Ultra-Low NOx burner, Selective Catalytic Reduction (SCR), or
equal [SJVAPCD]
SOx No other technologically feasible option identified
PM10 No other technologically feasible option identified

PM2.5 No other technologically feasible option identified

CO

No other technologically feasible option identified

B Technologically Feasible Alternatives for VOC:

Although no technologically feasible alternatives were identified for VOC, the applicant
identified the following controls and discussed their technological feasibility:

Carbon Adsorber — Not technologically feasible due to high exhaust temperatures and
VOC composition (majority could be alcohols).

Biofilter — Not technologically feasible due to the lack of PM10 control upstream.
Catalytic Oxidizer — Not technologically feasible due to the lack of PM10 control upstream.
Regenerative Thermal Oxidizer — Technologically feasible.

B Technologically Feasible Alternatives for NOX:

The following technologically feasible alternatives were identified for NOx and discussed
below for technological feasibility:

Ultra-Low NOx Burner — Although the applicant has proposed a Maxon Ultra-Low NOXx
burner that has achieved 9 ppm NOXx in lab testing, the burner manufacturer is only able
to guarantee 20 ppm NOx for this application. For drying molded paper products, a
turndown ratio of 4:1 and an operating temperature between 350 to 500 °F is required to
ensure that the drying oven does not unevenly heat or burn the paper product being dried.
Additionally, the burner manufacturer has identified the following issues which preclude
an emission guarantee below 20 ppm (i.e., therefore excluding 9 ppm NOx and 18 ppm
NOXx as being technologically feasible):
- The layout of the drying oven results in the flow of process air being perpendicular to
the firing of the burner, which can disrupt the flow pattern and increase NOx
generation;
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- Tight air fuel ratio control, back pressure, and recirculation air parameters, as well as
space constraints within the drying oven restrict any changes to the proposed
configuration and NOx generation; and

- With the applicant’s required 4:1 turndown ratio, 20 ppm NOX is the lowest emission
guarantee for the range of 100% to 25% of the maximum firing rate.

For these reasons, the burner manufacturer has stated that 20 ppm NOX is the lowest

technologically feasible control for this application. However, as per CH&SC Section

40723, if, after conducting a review pursuant to Section 40723(b), the District determines

that the BACT requirements are not achievable by a source, the District shall revise those

requirements to a level achievable by that source.

Selective Catalytic Reduction (SCR) — Not technologically feasible due to the exhaust gas

temperature (350 to 380 °F) operating below the optimum temperature range of 480 to

800 °F.

B Technologically Feasible Alternatives for PM10:

Although no technologically feasible alternatives were identified for PM10, the applicant
identified the following controls and discussed their technological feasibility:

Baghouse — Not technologically feasible due to fire risks from uneven heating and burning
of the molded paper products and fouling of the filter bags from the potential presence of
sticky materials from the heating of the molded paper products.

Electrostatic Precipitation (ESP) — Not technologically feasible due to the exhaust gas flow
rate (4,500 acfm) being below the range necessary for this technology to work effectively
(typically 100,000 to 200,000 acfm).

Venturi Scrubber (Wet Scrubber) — Technologically feasible.

After eliminating the technologically infeasible options of carbon adsorber, biofilter, catalytic
oxidizer, ultra-low NOx burner meeting 9 ppm or 18 ppm, SCR, baghouse, and ESP above,
regenerative thermal oxidizer and venturi scrubber were identified as technologically feasible
alternatives.

Cost Effectiveness Determination:

After identifying the technologically feasible alternatives, a cost analysis is performed to take into
consideration economic impacts for all technologically feasible controls identified.

Maximum Cost per Ton of Air Pollutants Controlled

A control technology is considered to be cost-effective if the cost of controlling one ton of that air
pollutant is less than the limits specified below (except coating operations):

Pollutant Maximum Cost ($/ton)

ROG 17,500
NOx 24,500
PM10 11,400
SOx 18,300

(6{0) TBD if BACT triggered
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Regenerative Thermal Oxidizer Cost Effectiveness Analysis

As shown in Attachment D, the cost effectiveness for the add-on regenerative thermal oxidizer
to control VOC was calculated to be $163,497 per ton (see Attachment D — Regenerative
Thermal Oxidizer Cost Effectiveness Analysis). The following basic parameters were used in
the analysis.

VOC Control Level

95%

VOC Baseline Level

1.35 tons VOCl/year

Equipment Life = 20 vyears
Direct Cost = $505,661
Indirect Cost = $108,912
Direct Annual Cost = $115,317
Indirect Annual Cost = $97,230
Total Annual Cost = $212,547
VOC Removed = 1.30tons

Cost of VOC Removal = $163,497 per ton reduced

Since this exceeds the $17,500 per ton cost effectiveness threshold for VOC, the add-on
regenerative thermal oxidizer is considered not cost effective and is eliminated.

Venturi Scrubber Cost Effectiveness Analysis

As shown in Attachment E, the cost effectiveness for the add-on venturi scrubber to control
PM10 was calculated to be $11,794 per ton (see Attachment E — Venturi Scrubber Cost
Effectiveness Analysis). The following basic parameters were used in the analysis.

PM210 Control Level

99%

PM10 Baseline Level

2.20 tons PM10/year

Equipment Life = 12 years
Direct Cost = $63,395
Indirect Cost = $14,223
Direct Annual Cost = $9,034
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Indirect Annual Cost = $16,795
Total Annual Cost = $25,829
PM10 Removed = 2.19tons

Cost of PM10 Removal = $11,794 per ton reduced

Since this exceeds the $11,400 per ton cost effectiveness threshold for PM10, the add-on
venturi scrubber is considered not cost effective and is eliminated.

C. SELECTION OF BACT:

Based on the above analysis, BACT for VOC, NOx, SOx, PM10, PM2.5, and CO will remain at
what is currently achieved in practice.

BACT FOR DRYING OVEN, DIRECT FIRED, NATURAL GAS FIRED, < 20 MMBTU/HR,
FOR DRYING MOLDED PAPER PRODUCTS

Pollutant

Standard

Source

vVOC

No standard

EPA, ARB, SMAQMD, SCAQMD,
SDCAPCD, BAAQMD, SJVAPCD

NOXx 20 ppmvd @ 3% O, Ultra-Low NOx burner | SMAQMD, SCAQMD, SJVAPCD
SOx Natural gas fueled SMAQMD, SCAQMD

PM10 Natural gas fueled SMAQMD, SCAQMD

PM2.5 Natural gas fueled SMAQMD

(6{0) 395.6 ppmvd @ 3% O SMAQMD, SIVAPCD

D. SELECTION OF T-BACT:

There are no Federal NSPS’s, NESHAP’s nor State ATCM's for this source category. None of the
sources surveyed have any toxic T-BACT determinations published. Therefore, T-BACT
standards will be considered as meeting the BACT standards identified above.

APPROVED BY:  Bran 7 Ruebs

DATE: 08/27/2020
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Review of BACT Determinations published by EPA



List of applicable® BACT determinations published in EPA’s RBLC Clearinghouse for Process Code 19.600 (Misc. Boilers, Furnaces, Heaters),
Process Code 19.900 (Other Misc. Combustion), and keywords “dryer”, “heater”, and “oven” (note: determinations reviewed under the previous
BACT #168 are included in this table for reference in italics):

Process Code 19.600 — Misc. Boilers, Furnaces, Heaters
Description and RBLC ID | Date Case-By- | yo¢ NOXx SOx PM10/2.5 co
Capacity Case Basis
Dew Point Heater 0.8000 tons/year
(Fuel Gas Heater), i ) (9 ppm), use of 2.6000
16.0 MMBtu/hr, 140 VA-0328 | 04/26/2018 | BACT-PSD | 0 tons/year ultra low NOX 0 tons/year 0.5000 tons/year tons/year
MMcflyear burners
Natural Gas Fired 2 818.7400
Fuel Gas Heaters, TX-0824 | 06/13/2017 | BACT-PSD | N/A N/A N/A N/A t(;ns/ .ear
15.90 MMBtu/hr y
PM25only: 7.6 | o4 1B/mmef
(0.084
Ib/mmcf (0.0076 Ib/MMBtu), use
Ammonia Converter Ib/MMBtu), use of Di eIine’
Start-Up Heater LA-0306 | 12/20/2016 | BACT-PSD | N/A N/A N/A of pipeline quality ugli? natural
Stack, 20 MMBtu/hr natural gas, & d y
. gas, & good
good combustion X
. combustion
practices ;
practices
0.0120 Ib/MMBtu
Limestone/Dolomite (9.9 ppm), use of Ssoeogfr:giqungjs
Additive System Al | |\ 0185 | 04/24/2014 | BACT-PSD | N/A low-NOx bumers, | ¢ g0 N/A N/A
Heater, 23 natural gas only, & combustion
MMBtu/hr (B) good combustion :
practices practices
0.1000
e U, ue | ID/MMBLu (82.35 0.023 Ib/MMBtu, | JP8S0
Graphite Electrode of Iow-NOx' ppm), use of use of low-NOx of Iow-N(')x
Pitch Impregnation | 5 4745 | 06/08/2012 | BACT-PSD | bumers, annual | [2W-NOX N/A burners, annual | )\ ners annual
Preheater, 12.00 burners, annual tune-up, & good
tune-up, & good : tune-up, & good
MMBtu/hr " tune-up, & good combustion "
combustion busti . combustion
practices combustion practices practices
practices




Process Code 19.900 — Other Misc. Combustion

Descnptiontand RBLC ID | Date Case-By- | yoc NOX SOx PM10/2.5 co
Capacity Case Basis
1.0000
Ib/ADTFP and
.
Pulper, 1,320 WI-0268 | 02/19/2019 | BACT-PSD N/A N/A N/A N/A
tons/day month average),
use of low VOC-
containing
materials
Yankee Dryer (for
crepe paper drying 0.2100
directly on heated AL-0326 | 05/30/2018 | BACT-PSD | N/A N/A N/A Ib/MDTFP, N/A
cylinder/roller), 7.8000 tons/year
natural gas-fired
Clearcoat Drying ??;%(iO;)plrz/)hruse
Oven, 6.82 TN-0161 | 12/03/2012 | BACT-PSD | N/A of Iow—NO;( N/A N/A N/A
MMBtu/hr
burners
0.0500
Ib/MMBtu (41.2
Automotive Coating ppm), use of
Drying Oven, 6.47 TN-0160 | 10/10/2008 | BACT-PSD | N/A low-NOx N/A N/A N/A
MMBtu/hr burners or
equivalent
control
2.0000 0.0950 2.0000 2.0000
Eﬂr&%iifhljeater, L FL-0286 | 01/10/2007 | BACT-PSD | grains/100 scf Ib/MMBtu (78.2 grains/100 scf grains/100 scf %/()SI?AOBtu
gas ppm) gas gas




Keyword search “dryer” and “oven”

g:;‘;gﬁ;'o” 2nd RBLC ID| Date ggzggggls VOC NOX SOx PM10/2.5 co
0.1000 Ib/MMBtu | 0.0006 0.0075 0.0820
Steel Mill Curing (82.4 ppm), use Ib/MMBtu, use Ib/MMBtu, use Ib/MMBtu, use
Ovens, natural gas | TX-0882 | 01/17/2020 | BACT-PSD | 0 Ib/MMBtu gl 9°b°d . e g%"d . of Q%Od . of g%"d .
fired combustion combustion combustion combustion
practices & clean | practices & practices & practices &
fuel clean fuel clean fuel clean fuel
Finish Mill Air
Heaters, 16.70 IN-0312 | 06/27/2019 | BACT-PSD | 219> 50.0000 Ib/MMCf |/ N/A 0091, 00%0
MMBTU/HR MMBtu (41.2 ppm) tons/year
Space Heaters, 0.0055
20.00 MMBtu/hr WI-0292 | 04/01/2019 | BACT-PSD Ib/MMBtu N/A N/A N/A 0
Ladle Preheaters, N/A 2.1200 Ib/hr
0 0 T E OH-0379 | 02/06/2019 | BACT-PSD (114.5 ppm) N/A 0.1120 Ib/hr 1,764.0000 Ib/hr
Natural Gas Fired
Line Heater, 1.50 WI-0291 | 01/28/2019 | BACT-PSD | N/A LB B N/A N/A N/A
MMBtu/hr (82.4 ppm)
14.5500 Ib/hr
Combined (either: 600
Collection/Curing B, essuTing
afneer?;:%zg?r 78.0200 Ib/hr, rated heat input
Manufacturing: use of of 20 MMBtu/hr; 35,644.0000
GuttET S afterburner, or 30 ppm, 21.2100 Ib/hr, tons/year
Spinning Chamber foed . EEITIIAE, (215 0.0100 Ib/hr, use | use of wet (E0nE), LE2 @)
" | WV-0030| 04/30/2018 | BACT-PSD | combustion NOXx burner : ' natural gas &

Curing Oven &
Hoods, and Cooling
Section (oven size
claimed to be
confidential), 18,950
scfm (30,000
Nm3/hr)

practices, & 40
CFR 63 Subpart
DDD
compliance

standard and
400 MMBtu/hr
max rated heat
input), use of
low NOx burner
& good
combustion
practices

of natural gas

electrostatic
precipitator

good
combustion
practices




Two Natural Gas
Heaters (Dew Point

0.0050

Heaters), 9.90 FL-0364 | 03/21/2018 | BACT-PSD Ib/MMBtu N/A N/A N/A N/A
MMBtu/hr each
. . 0.5900 Ib/ton
g\t;:;glggsZCunng glass pulled (3-
MMB'Eu /h} natural WV-0027| 09/15/2017 | BACT-PSD | N/A hour average), N/A N/A N/A
as-fired ! use of low NOx
g burner and FGR
0.0050
Coating Ovens, < 10 g/ﬂﬁg:, lj:se
MMBtu/hr, natural IN-0278 | 02/01/2017 | BACT-PSD 9 N/A N/A N/A N/A
gas-fired ey & gqod
combustion
practices
Alloy Plant Strip 0.0060 0.0700 0.0300
Dryer, 1.37 AL-0307 | 10/09/2015 | BACT-PSD Ib/MMBtu, use of | Ib/MMBtu (57.68 N/A N/A Ib/MMBtu, use of
MMBtu/hr — good.combusnon ppm), use of good.combusnon
practices low-NOx burner practices
0.0054 %PS&%M (66 0.000588 0.000588 0.0824
. Ib/MMBLtu, use Ib/MMBLtu, use Ib/MMBtu, use Ib/MMBLtu, use
SteelManufacuring of natural gas ppm), use of of natural gas of natural gas of natural gas
Small heaters and | AR-0140 | 09/18/2013 | BACT-PSD 9 low-NOXx burner 9 9 9
and good and good and good and good
dryers : and good s X X
combustion . combustion combustion combustion
. combustion . . .
practices . practices practices practices
practices
0.0120 0.0800
Inlet Air Heater [b/MMBLtu (9.9 Ib/MMBtu, use
16.10 MMBtu/h'r WY-0070 | 08/28/2012 | BACT-PSD | N/A ppm), use of N/A N/A of good
: ultra low NOx combustion
burner practices
Wood Veneer Dryer,
é‘jn't*rﬁﬁ;dbzones 5.5 Ib/mmcf 50;3’ '"‘l‘J';”:fog‘”f’ 84 Ib/mmcf
=d by LA-0259 | 01/31/2012 | BACT-PSD | (0.0055 ppm), N/A N/A (0.084
Regerative — low-NOXx
. Ib/MMBtu) Ib/MMBtu)
Catalytic/Thermal burners

Oxidizer




0.0073 0.0490 0.0100 0.1120
Slag Mill Dryer, 75.4 Ib/MMBtu, use Ib/MMBtu (40.39 ZOQO Ib/MMBtu, use Ib/MMBtu, use
T LA-0239 | 05/24/2010 | BACT-PSD | of good ppm), use of grains/mmcf of good of good
TPH . . .
combustion low-NOx fuel natural gas combustion combustion
practices combustion practices practices
Steel Mill Line 1 0.0600
0.0055 0.0006 0.0076 0.0600
Post-Dryer, 7.70 AL-0287 | 03/25/2010 | BACT-PSD Io/MMBtu Ib/MMBtu (49.5 Io/MMBtu lo/MMBtu Io/MMBtu
MMBtu/hr ppm)
100 Ib/mmcf
Steel Mill Ladle (82.4 ppm), use 84 Ib/mmcf
Dryer, 5.00 IA-0087 | 05/29/2007 | BACT-PSD | N/A of good N/A N/A (0.084
MMBtu/hr combustion Ib/MMBtu)
practices
18.0000 ppmvd
Dryer or Oven, 540 | \c.0115 | 01/06/2007 | BACT-PSD | N/A @ 3% O, use of | N/A N/A N/A

MMBtu/hr

low-NOx burner

(A) “Applicable” criteria included: dryer or heater, rated < 20 MMBtu/hr, direct fired, natural gas-fired, application for drying product.

(B) Listed inthe EPA RBLC as 19 MMBtu/hr maximum heat input capacity, but later corrected to 23 MMBtu/hr in the PSD/Significant Source Modification Permit

and therefore excluded from the scope of this determination.

= Excluded from the scope of this determination according to the following criteria: NOx > 20 ppm, burner rated > 20 MMBtu/hr, paper/pulp
process rate > 50 tons/day, indirect heaters, boilers, thermal oxidizers, coke ovens, coating oven VOC emissions, curing oven VOC
emissions, baked goods oven VOC emissions, dehydrators, dryer/coolers, germ dryers, grain dryers, paint sludge dryers, space heaters,
air heaters, air supply make up units, hot oil heaters, fuel gas heaters, spray dryers, ladle and tundish dryers (for metal casting), Yankee

dryers, determinations made on a case-by-case basis other than BACT

= Selected as the most stringent BACT determination achieved in practice. However after further analysis was found to not be

technologically feasible for this application.




Attachment B

Review of BACT Determinations published by ARB



List of BACT determinations published in ARB’s BACT Clearinghouse for Dryer or Oven, Direct or Indirect (note: determinations reviewed

under the previous BACT #168 are included in this table for reference in italics):

Capacity Source Date NOx VOC (6{0) PM10
4.0 MMBtu/hr ® SCAQMD | 12/01/1999 | 30 ppmvd @ 3% O, | N/A AN [T 0.1 grains/scf
. @ 15% O '

6 MMBtu/hr ®) SCAQMD | 05/01/2000 | 60 ppmvd @ 3% O- N/A N/A N/A

3.5 MMBtu/hr,

Average load equals | SCAQMD | 10/27/2001 | 30 ppmvd @ 3% O3 N/A N/A N/A

1.5 MMBtu/hr ©
For powder coating

5 MMBtu/hr © SCAQMD | 02/06/2002 | 30 pprvd @ 3% O, | Sheraton only: 780 1 nya N/A
(facilitywide)

5.4 MMBtu/hr (€ SCAQMD | 12/07/2001 | 18 ppmvd @ 3% O- N/A N/A N/A

1.9 MMBtu/hr ®) SCAQMD | 05/27/2003 | 30 ppmvd @ 3% O, | N/A N/A 5 ppmvd

2000 ppmvd
G) 0,
96 MMBtu/hr SCAQMD | 01/02/1997 | 6 ppmvd @ 15% O N/A N/A @ 15% O,

(A) Dryer used to soften polystyrene sheet.
(B) Tenter frame fabric dryer used to dry cotton and cotton blended fabrics.
(C) Tumbler dryer used for drying clothes (commercial laundry)
(D) Conveyorized powder coating curing oven with a maximum turn-down requirement of 5:1 and 400-600 °F operating temperature.

(E) Polyethylene resin melting and curing; NOx limit requested as RECLAIM concentration limit.
(F) Direct-fired makeup air heater to control booth temperature; 70-130 °F operating temperature.
(G) Conveyorized three-zone, 8-layer (no other notes given in description).

= Dryer/oven not similar in size or application to direct-fired drying of molded paper products and therefore not part of the
scope of this determination.

= Selected as the most stringent BACT determination achieved in practice.



Attachment C

BACT Determinations Published by SCAQMD



Section lll: Other Technologies
Application No.: 376463
Equipment Category — Dryer or Oven—Others, Direct and

Indirect Fired

1. GENERAL INFORMATION DATE 6/15/2001

A MaMNUFACTURER:

5 T"E Direct hot air dryers and tunnel dryer| = MOPE-

(¥ STYLE

E. APPLICASLE 20D REGULATION X1 RULES:

F COET: $ {Eﬂm} SOURCE OF COST DATA

5. COFERATING SCHEDULE 24 HRIDAY 5 DATEWRK 52 WRENR

2. EQUIPMENT INFORMATION AFPNDC 3764673

A PINSTIENS Dirying plastic packaging materials during and after flexographic printing process.
Duirect hot air streams used to dry materialzs between color stations and tunnel dryer used for
final drving.

B SESDIMENIICWCARACITY Hot air production: 1 MMBtw'hr; Tunnel dryer: 1 MMBtu/hr

& BLWERs 1.5 hp blower for each burner b TOTAL FLOWRATE: scfm
plus 20 hp exhaust blower

E. MATERIAL STORELVPROCESSELVHARNDLELD:

F. THROUCGHPUTPROCESS RATEUSAGE RATE:

3. COMPANY INFORMATION AFP.NDC 3764673

A e Lawson Mardon Packaging 8 siccooR 2759

£ amoREsE 1120 E. Sandhill Ave.
ST Carson STATE. A = 00746

C. CONTACTPERECN. Thap G’EWEY E. PHOMENC.  310-631-6170

4. PERMIT INFORMATION AFP.NOC 3764673

A AGEMCY SCA_QL,:‘I} B. APPLICATICN TYPE 1EW mﬂm@ﬂ

c AGEMCY COMNTALCT PERSON: Bljﬂ.ﬂ Ata]ﬂﬂ (¥ PHOMNE MO 909_395_2454

E. PERMIT TC CONSTRUCTIOPERATE INFORMATICN MCNC. F3A510 IFEUANCE DATE: ] 03001
[ crecxrnornc PoMD: F36510 ISUANCEDATE ] /10,2001

F START-UP DATE

5. EMISSION INFORMATION AFP.NOC 3764673

A. PERMIT

PERMITLUMT. None relating to dryers.




EMISSION INFORMATION AFPNCS 376463

SACTIAER DETERMINATON - [se of low-NOx bumers guaranteed to produce less than 20 ppmvd

NOx (corrected to 3% O2). Use of natural gas.

A3 BASIZOFTHEBACT DETERMINATION. Control of NOx to 30 ppmvd, corrected to 3% O2, and use of
natural gas were pre-existing BACT. The 20-ppm burner was suggested by the applicant.
B. CONTROL TECHNOLOGY
BA. WeMUFACTUREREUPPLIER: EC].i.pEE
82 T WINNOX
Ba. DESCRIPTION: lﬂ"iﬁ'-NDK hﬂfﬂﬂ[
B4 COMTRICL BERUIPMENT PERMIT APFLICATION DATA: PG WO IZSUAMNCE DATE:
PO MO ISSUAMNCE DATE:
BE.  WASTE AIR FLOW TO CONTROL EQUIPMENT: FLOAWW RATE:
ACTUAL CONTAMIMANT LOADING SLOWER HP:
e verRaTY () ppmvd NOx, corrected to 3% O2.
Br. PRIMARTY POLLUTANTS: ND}[ GG P]d
BE. SECONDARY POLLUTANTE
BE. SPACE REQUIREMENT:
BA0.  LIMITATIONS Bi1.  UMLISED
1o QPERATINGRISTORT This printing line 15 just starting up.
Bi3. UMUSED | Bid. UNLSED
C. CONTROL EQUIPMENT COSTS |
0. CAPITAL COET: D CHECK IF INSTALLATION COST 15 INCLUDED N CAPITAL OOET
EQLIPMENT: $ INSTALLATHIN S {Iﬂﬂ{}j SOURCE OF CCET DATA
T2, ANMUAL CPERATING COET: $ {Eﬂﬂ{}j SOURCE OF COET DATA
D. DEMONSTRATION OF COMPLIANCE |
D1.  ETAFF PERMFPORMING FIELD EVALUATION:
ENGINEDR'S NAME INSPECTOR'S MAME: DATE:
D2,  COMPLANCE DEMONSTRATION:
D3. \ARIANCE WD, OF VARIANCE= TATES
CAUZES:
Dd. WIOLATICN: WO OF WVIOLATIONS: ATES
CAUZES:
DS.  MAINTENMANCE REQUIREMENTS: D6.  UNUSED
D7. EOURCE TEST/PERFORMANCE DATA REZULTE AND ANALYEIS:

DATE OF SOURCE TEST: Nn source tﬂst requlred_ CAFRTURE EFFICIENCY:
DESTRIMCTION EFFICIENCY: CWERALL EFFICEINCY

SOURCE TESTIPERFORMANCE DATA
QPERATING CONDITIONS:

TEST METHODE

Oiher equipment form date &M



€. COMMENTS APP. N

376463

The low-NO=x burner supplier, Eclipse, indicates that this burner can be generally used i most
flexographic presses, and the 20 ppm guarantee applies in most cases. The guaranteed NOx
level will, however, be higher for an oven that operates at positive pressure or above 1000 deg
F. Potential retrofit 1ssues include turndown (the burner is capable of a turndown ratio of from 3
to 10 and thus would not be suitable where a higher turndown ratio is required) and physical fit.
Physical fit problems often can be overcome since the burner is externally mounted, and the

flame 1s fully contained in the housing.

Although in this case the drvers are being used in conjunction with a printing press, the
principle of transferability makes this technology potentially applicable to other direct and

indirect-fired dryers and ovens.

3of3

Orther equipment form date M17/2000




Application No.: 360365
Equipment Category — |
Dryer or Oven - Others, Direct and Indirect Fired

—

GENERAL INFORMATION DATE 10/11/1999

& MANUFACTURER: pgig

3. TFE conveyornized powder coating curing | MSCEL Owen: n/a
oven with one 3,700,000 BTU per hour BURNER: Maxon, Model Cyclomax
natural gas fired low-NOx burner

ETYLE:

m| o

APPLICAELE AQMD REGULATION X1 RULES:

Rule 1107: Coating Of Metal Parts and Products
Eule 1171: Solvent Cleaning Operations

. COST: g ( ) SOURCE OF COST DATA:
G OPERATING SCHEDULE: 16 HrRsDAY ] DaYSMWK 52 WKsIYR
2. EQUIPMENT INFORMATION AFP.NO: 360365

A FUNCTION: The gven 1s used to cure powder coatings.

3. MAXIMUMHEAT INFUT: 3 700 000 BTU/HR C. MAXIMUM THROUGHFUT:

= PRMARY FUEL  Natural Gas Fired F. OTHERFUEL:

G OPERATING CONDTIONS:  Relatively steady-state operation at around 70% capacity. The typical
oven temperature 15 around 400 degrees Fahrenheit.

3. COMPANY INFORMATION APP.NO: 360365

A NeME S Raimnbow Coating, Inc.

3. ADCREES: 21029 Osborne Street

T Canoga Park STATE CA a7 91304
C.  CONTACTFERSON: Mr Chris Eontos D.  PHONENO: (8]18) 727-9828
4. PERMIT INFORMATION AFRND: 360363
A AGENGY: SCAQMD
5. AGENCY COMTACT PERSON: A =ha (G Rawal C. PHONENOC: (009) 306-2506
D, PERMIT TO CONSTRUCT INFORMATION: RCNC: 360365 ISSUANCE DATE
£ STARTAUP DATE: n'a

F. PERMIT TO OPERATE INFORMATION: roNO: F22510 ISSUANCE DATE:  [1()/13/1999




+
5. EMISSION INFORMATION AR NDC 350165

A. PERMIT

Al RERMITLMIT Facility VOC emissions not to exceed 667 lbs/month
AL, BACTLAER DETERMIMATICHN:

NO=x: =< 30 ppm at 3% oxygen

VOC: use of Regulation XI compliant materials
B. CONTROL TECHNOLOGY

El. MANUFACTURER/SUFPLIER: Maxon

B2 TP Cyclomax low-NOx burner

B3. DESCRIPTION:

Bi.  CONTROLEQUIPMENT PERMIT APPLICATION DATA: PIC NO . A 3% OVen ISEUAMCE DATE:
o . ao =
0 MO SAME 35 OVen ISSUAMCE DATE:
B5.  WASTE AIR FLOW TO CONTROL EQUIPMENT: FLCAN RATE
ACTUAL CONTAMINANT LOADIMG: SLOWER HP: HP

BG.  WARRANTY.

B7. PRIMARY POLLUTANTS: NG G0, VOC, and PM10

B3, SECONDARY POLLUTANTSE:

none

BE3. SPACE REQUIREMENT: ﬂ."la.

1D LMITATIENS The following limitations apply to the Cyclomax burner:
(1) Oven temperature < 800 degrees Fahrenheit
(2) Maximum turndown ratio = 15/1

B11. LOCATION OF PRICR DEMONSTRATION & AGENCY:

FACILITY:

CONTACT PEREON: PHOMNE MO
AGENCY:

ADDREES:

CONTACT PERZ0ON: PHOMNE MO

E12. OPERATING HISTORY:

B13. SOURCE TEST/PERFORMAMCE DATA AMALYSIS:
DATE OF S0URCE TEST: CAPTURE EFFICIENCY:
DESTRUCTICON EFFICIENCY: CWERALL EFFICEINGY:
PERFORMANCE DATA:

E14. SOURCE TEET COMNDITIONE/PERFORMANCE DATA: A zource test 1'5 not l'Elq'l.lIIﬂd
C. COST
Ci.  CONTROLEQUIPMENT COET: D CHECK IF INSTALLATION COST |5 INCLUDED IN CAPITAL COET
CAPITAL: $21ﬂﬂﬂ INETALLATION: 5 ( } EOURCE OF TOET DATA: Dh’laﬂu:factllfﬂf
CI. ANNUAL CRERATICMALMAIMTENANCE COET: $ { } EOURCE OF TOET DATAL

D. DEMONSTRATION OF COMPLIANCE

Di. STAFF PERMFORMING FIELD EVALUATION:

ENGINEER'S HAME INEPECTOR'S NAME: DATE

Combustion equipment formn date 5M18/1809



5. EMISSION INFORMATION PR NG 350365
D2, COMPLIAMCE DEMONSTRATION:
D3. WARIANCE WO OF VARIANCES: DATES
CAUSES:
D4, WICLATION: WO OF VIDLATIONS: DATES
CAUSES:
D5, FREQUENCY OF MAINTEMAMCE:
6. COMMENTS AERNO: 360365

The $2,000 cost included 1n section 5C1 1s the differential cost for a low-NOx burner for this
application. The equipment cost for the Cyclomax burner was approximately $4,000.

(¥ )

L2

Combustion equipment form date &M 81880

00



Section I: AQMD BACT Determinations
Application No.: 385818
Equipment Category — Dryer or Oven

1. GENERAL INFORMATION DATE 5/13/2003

Ao MARUTARTURER Tndustrial Process Equipment

B TYPE: Cﬂﬂvﬂ?ﬂmd C. MODEL:

D. ETYLE

E APPLICABLE AQMD RULES:

F. COST: $ [:NAJ SOURCE OF COST DATA:

G OPERATING SCHEDULE B HRESDAY 5 DAY SN 52 WIS

2. EQUIPMENT INFORMATION APP.NO: 385818

Ao PUNETIENS Powder coat curing oven, 400-600F operating temperature.

E MAXIMURK HEAT INPUT: 5 h’mtﬂ"‘hﬁ[ C. MaXIMUM THROUWEHPUT

D. SURMER INFORMATION: WO l TYPRE: LID‘I.\’—NG}{

E PRIMARY FLEL: Namal G’aﬁ F. OTHER: FUEL Nﬂﬂ.ﬂ

G CPERATING COMDITIONS: E-ight ]:lGUIE per dﬂ-jr.

3. COMPANY INFORMATION APP.NO: 385818

A NaME: Flﬂt’:hﬂ-{ Cﬂat]-.ﬂg B SIC CODE: 34?9

H ADDREEST 426 Fletcher Ave.
CITY: Dfaﬂ.gf.'i ETATE CA ZIP Q2Ra5

D. CONTACT PERSON: K]H-tis Bl'f:ﬂdlﬂg E PHOMNE WO, ?14_53?_4?53

4. PERMIT INFORMATION APP.NO: 385818

A AGENCY: SC&QD’E} B APPLICATION TYPE new Cﬂﬂﬁmﬁﬂﬂ

c. AGENCY CONTACT PERSIM: Fmd Dﬁl RDE-E.I‘iG 0. PHOMNE MO, gﬂg_agﬁ_zﬁﬁE

E PERMIT TO CONSTRUCT/CPERATE INFORMATION PG N F_I._-l_ Sﬁ 36 ISEUAMCE DATE: zllfﬁfzﬁﬂz
D CHECK IF NO PIC 200 MO F48686 ISEUANCE DATE: _.?..l"-ﬁfzﬂﬂg

F. START-UP DATE: DE’CﬂmbﬁI— ZDDZ

5. EMISSION INFORMATION APP.NO: 385818

A. PERMIT

Al PERMITLMIT - 30 ppmvd NOx, corrected to 3% O2, 30-minute average. Facility-wide VOC
limit of 780 b per calendar month.

Al

SACTILAER DETERMIMATICHN Low-NO=x Burner

AT

SASIE OF THE BACT/LAER DETERMIMATION:




5. EMISSION INFORMATION APRND: 385818
B. CONTROL TECHNOLOGY
E1. MANUFACTURER'SUPPLIER: Eclipse
B2. TYPE: LUW—NDK
B3 CESCRIETIEN SWINNOX Model WX-500
B, CONTROL EQUIPMENT PERMIT AFPLICATION DATA: PG ND.: IEEUAMCE DATE:
PID MO IESUAMCE DATE:
BS. WASTE AR FLOW TO CONTROL EQUIPMENT: FLOAN RATE
ACTUAL CONTAMINANT LOADING: BLOWER. HP:
BS. WARRANTY  Burner manufacturer literature shows NOx <30 and CO <250 (both
ppmvd(@3%02) down to 10% of rated input.
B7. PRIMARY POLLUTANTS: NGK__, CD VDG PM
BA. SECONDARY POLLUTANTS:
B4. SPACE REQUIREMENT:
BI0. LIMITATICNS: B11.  UNUZED
B1Z. GRERATNGHETCRT  (Owen started operation in December 2002 and has been 1n service without
problems since that titme. The oven has been used only about one 8-hr shift per week due to
poor market conditions_
BE13. UNUSED E14. UNUESED
C. CONTROL EQUIPMENT COSTS
Cc1. CAPITAL COST: D CHECK IF INSTALLATION COET IS5 INCLUDED N EQUIPMENT COST
EQUIPMENT: S INETALLATION: S (I.]’A] S0URCE OF COST DATA:
cZ. ANNUAL CRPERATING SOST: S {NA} SOURCE OF COSET DATA:
D. DEMONSTRATION OF COMPLIANCE
01. STAFF PERMFORMING FIELD EVALUATION:
ENGINEER'S NAME INSPECTOR'S NAME: OATE
D2 COMPLIAMCE DEMOMNETRATION:
D3. WARIAMCE WO OF VARIANCES: N{]ﬂﬁ DATES
CALSES:
O4. WICLATIOM: NC. DF VICLATIONS: Nﬂ.ﬂﬂ‘ mlamd to oven DATES:
CAUSES:
D5 MAINTEMANCE RECUIREMENTS: DE.  UMUZED

e

Combustion equipment form date 7M1 772002



3. EMISSION INFORMATION

APP. NG 335813

O7. S0URCE TEST/FERFORMANCE DATA RESULTSE AND ANALYEIS

DATE OF S0URCE TEET: 12-30-2002

DESTRUCTION EFFICIENCY:
SOURCE TEST/PERFORMANCE DATA:

NOx, ppmvd@3%02 16
CO. ppmvd@3%02 14
02, % (dry) 19.05
Exhaust Flow, dscfm 1560

HFERATING CONDITANE Tndicated fuel input rate and measured flue gas flow rate indicated that
the oven was operating at approximately 20% rated input. Oven temperature was 585F.

TESTMETHUDE Source test was accepted by AQMD Monitoring & Source Test Engineening
group. However, it was noted that the NOx measurement was less than 20% of analyzer
range s0 NOx was only proven to be <20 ppmvd(@3%02.

CAPTURE EFFICIENCY:
CAERALL EFFICIENTY:

6. COMMENTS

APP MG 335513

The manufacturer literature indicates that this burner maintains acceptable emissions
performance down to approximately 10% of its rated input (10:1 turn-down). This oven
requires a maximum turn-down of approximately 5:1. Some ovens require turn-down ratios
greater than 10:1, and this burner would not be suitable for those ovens.

Combusfion equipment formn date 7M1 752002



Attachment D

Regenerative Thermal Oxidizer Cost Effectiveness
Analysis



Direct Costs
Total Purchased equipment costs (in 2020 dollars)

RTO Cost Estimate
. DirectCosts |

Incinerator + auxiliary equipment® (A) =
Equipment Costs (EC) for Regenerative =[2.664 x 100,000 + (13.98 x

Oxidizer Qtot)] x (2020 CEPI/2016 CEPCI) = $329,635 in 2020 dollars
Instrumentation® = 0.10x A= $32,964
Sales taxes = 0.03xA= $9,889
Freight = 0.05x A= $16,482

Total Purchased equipment costs (B) = $388,970 in 2020 dollars
Footnotes

a - Auxiliary equipment includes equipment (e.g., duct work) normally not
included with unit furnished by incinerator vendor.
b - Includes the instrumentation and controls furnished by the incinerator

vendor.
Direct Installation Costs (in 2020 dollars)

Foundations and Supports = 0.08 xB = $31,118
Handlong and Errection = 0.14xB= $54,456
Electrical = 0.04xB = $15,559
Piping = 0.02xB= $7,779
Insulation for Ductwork = 0.01xB= $3,890
Painting = 0.01xB= $3,890
Site Preparation (SP) = SO
Buildings (Bldg) = S0

Total Direct Installaton Costs = $116,691

Total Purchase Equipment Costs
(B) + Total Direct Installation Costs
Total Direct Costs (DC) = = $505,661 in 2020 dollars
Total Indirect Installation Costs (in 2020 dollars)

Engineering = 0.10xB= $38,897
Construction and field expenses = 0.05xB= $19,448
Contractor fees = 0.10xB = $38,897
Start-up = 0.02xB= $7,779
Performance test = 0.01xB= $3,890

Total Indirect Costs (IC) = $108,912

Continency Cost (C) = CF(IC+DC)= $61,457



Total Capital Investment =

DC+IC+C=

$676,029

in 2020 dollars

Annual Electricity Cost

Annual Fuel Costs for Natural Gas

Operating Labor

Maintenance Costs

Direct Annual Costs (DC) =

Direct Annual Costs

= Fan Power Consumption x
Operating Hours/year x Electricity
Price =

= Costrel X Fuel Usage Rate x 60
min/hr x Operating hours/year
Operator = 0.5hours/shift x Labor
Rate x (Operating hours/8
hours/shift)

Supervisor = 15% of Operator
Labor = 0.5 hours/shift x Labor
Rate x (Operating Hours/8
hours/shift)

Materials = 100% of maintenance
labor

$17,781

$63,461

$10,617

$1,593

$10,933

$10,933

$115,317 in 2020 dollars

Overhead
Administrative Charges
Property Taxes
Insurance

Capital Recovery

Indirect Annual Costs (IC) =

Total Annual Cost =

Indirect Annual Costs

= 60% of sum of operating,
supervisor, maintenance labor and
maintenance materials

= 2% of TCI

=1% of TCI

=1% of TCI

= CRF[TCI-1.08(cat. Cost)]

$20,445
$13,521
$6,760
$6,760
$49,743

$97,230 in 2020 dollars

in 2020 dollars

Cost Effectiveness

$212,547

Cost Effectiveness = (Total Annual Cost)/(Annual Quantity of VOC/HAP Pollutants Destroyed)

Total Annual Cost (TAC) =
VOC/HAP Pollutants Destroyed =

Cost Effectiveness =

$212,547
1.30

$163,497

per year in 2020 dollars
tons/year

per ton of pollutants removed in
2020 dollars




Attachment E

Venturi Scrubber Cost Effectiveness Analysis



VENTURI SCRUBBER COST EFFECTIVENESS CALCULATION

EPA AIR POLLUTION CONTROL COST MANUAL, Sixth Edition, EPA/452/B-02-001, January 2002
Section 1 - Introduction, Chapter 2 - Cost Estimation: Concepts and Methodology (November 2017)
Section 6 - Particulate Matter Controls, Chapter 2 - Wet Scrubbers for Particulate Matter (July 2002)

Capital Costs

Direct Costs Factor Cost
Purchased equipment costs
Venturi Packaged Unit (Qsat = 3,090 acfm) 4.5 Qsat + 19,000 $ 32,905
Auxiliary Costs (assumed to be included per Section 6, Chapter 2, Table 2.5) $ -
Equipment Costs (assumed to be included per Section 6, Chapter 2, Table 2.5) $ -
Total = A $ 32,905
Instrumentation (replacement parts) 0.10 A $ 3,291
California Sales taxes 0.085 A $ 2,797
Freight 0.05 A $ 1,645
Purchased equipment costs, PEC B= 1.24 A $ 40,638
Direct installation costs
Foundations & supports 0.06 B $ 2,438
Handling & erection 0.40B $ 16,255
Electrical 0.01B $ 406
Piping 0.05B $ 2,032
Insulation for ductwork 0.03B $ 1,219
Painting 0.01B $ 406
Direct installation costs 0.56 B $ 22,757
Site Preparation As required, SP $ -
Buildings As required, Bldg. $ -
Total Direct Cost, DC 1.56 B + SP + Bldg. $ 63,395
Indirect Costs
(installation)
Engineering 0.10B $ 4,064
Construction and field expense 0.10B $ 4,064
Contractor fees 0.10B $ 4,064
Start-up 0.01B $ 406
Performance test 0.01B $ 406
Contingencies 0.03B $ 1,219
Total Indirect Cost, IC 0.35B $ 14,223
Total Capital Investment (rounded) =DC + IC 2.19B + SP + Bldg. $ 78,000

(continued on next page)




Annual Costs

Direct Annual Costs, DAC Factor Cost
Operating Labor
Operator labor cost, O

($20/hr, 0.125 hr/8 hr shift, 8760 | hrlyr) $ 2,738
Supervisor labor cost 15% of O $ 411
Operating Labor Total, OL $ 3,148
Maintenance Labor
Labor, L ($20/hr, 0.125
hr/8 hr shift, 8760 | hriyr) $ 2,738
Supervisor labor cost 15% of O $ 411
Material 100% of L $ 2,738
Total DAC $ 9,034
Indirect Annual Costs, IAC
Overhead 60% OL+ML $ 5,420.25
Administrative charges 2% DC+IC $ 1,552
Property Tax 1% DC+IC $ 776
Insurance 1% DC+IC $ 776.18
Capital recovery
Equipment Life (years): 12 | Interest: 1% 0.106552 | DC+IC $ 8,270.36
Total IAC $ 16,795
Total Annual Cost DAC + IAC $ 25,829
Emission Control Cost Calculation - Venturi Scrubber
Annual PM Control Efficiency Reduction in PM Control Cost (C)
Pollutant (tonslyear) (A) % (B) (tons/year) ($/Ton Removed)
Particulate Matter (PM) 2.20 99.0% 2.19 $ 11,794

(A) Based on applicant's annual operation limit of 24 hours/day and 266 days/year.
(B) Based on Yorke Engineering's assumption in the original application for this drying oven, P/O 25271.




	Rule 419 – NOx from Miscellaneous Combustion Units (amended 10/25/18)
	This rule applies to any miscellaneous combustion unit with a total rated heat input capacity of 2 MMBtu per hour or greater located at a major stationary source of NOx (> 25 TPY of NOx) or with a total rated heat input capacity of 5 MMBtu per hour or...

