ACTIVE SMAQND BACT CLEARINGHQUSE

CATEGORY: LANDFILL GAS FLARE

BACT Size: Minor Source BACT : LANDFILL GAS FLARE
BACT Determi.nation Number: 198 BACT Determination Date: 111/2019

Equipment Information

Permit Number:
Equipment Description:
Unit Size/Rating/Capacity:
Equipment Location;

25596

LANDFILL GAS FLARE

167 MMBtu/hr

CITY OF SACRAMENTO SOLID WASTE PUBLIC WORKS

20 28TH ST

SACRAMENTQ, CA

EXPIRED

'BACT Determination Information

ROCs

Standard:

See Comment Section

[Technelogy

Description:

Basis:

Achieved in Practice

NOx

Standard:

0.05 Ib/MMBtu

Technology
Description:

Basis:

Achieved in Practice

SOx

Standard:

0.04 Ib/MMBtu

Technology
Description:

Basis:

Achieved in Practice

PM10

Standard:

8.1 tb/MMcf

Technology
Description:

Basis:

Achieved in Practice

PM2.5

Standard:

6.1 I/MMcf

Technology

Descripticn:
Basis:

‘ Achiaved in Practice

co

Standard:

0.15 Ib/MMBt

Technology

Description:
Basis: '

Achie_ved in Practice

LEAD

Standard:

Technology
Description:

Basis:

LPG/Propane.

VOC BACT Standard: 98% NMOC destruction efficiency or 20 ppmvd NMOC @ 3% 02 as Hexane.

Comments: This BACT is for a non-hazardous landfill. T-BACT is equivalent to BACT. BACT for the pilot is the use of natural gas or

District Contact: Felix Trujillo

Phone No.: (916) 874 - 7357

email: ftrujillo@airquality.org

Printed: 1/11/2019



777 12" Street, Third Floor SACRAMENTO METROPOLITAN Sacramento, CA 95814

AIR QUALITY

MANAGEMENT DISTRICT

BEST AVAILABLE CONTROL TECHNOLOGY AND TOXIC BEST AVAILABLE
CONTROL TECHNOLOGY DETERMINATION

DETERMINATION NO.: - 198
EXP I RED DATE: January 11, 2019
ENGINEER: Felix Trujillo, Jr.

Category/General Equip Description: Flare

Equipment Specific Description: Non-Hazardous Landfill Gas Flare
Equipment Size/Rating: Minor Source
Previous BACT Det. No.: - 102

SMAQMD’s BACT Clearinghouse does not have a current BACT guideline for non-hazardous
landfill gas flares. The last BACT determination (BACT # 102) for this type of operation was
determined on 3/16/15 and expired on 3/16/17. Since more than two years has passed since the
last determination, a new BACT determination had to be determined. Therefore, a new BACT
determination was performed under the project for A/C 25596 (28" Street Landfill, Solid Waste
Division, City of Sacramento).

BACT ANALYSIS

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

The following control technologies are currently employed as BACT for non-hazardous landfill
gas flares:
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District/Agency

Best Available Control Technology (BACT)/Requirements

US EPA

BACT
Source: EPA RACT/BACT/LAER Clearinghouse

Non-Hazardous Landfill Gas Flare (A)

voC 20 ppmvd as Hexane @ 3% 02
NOx 0.06 Ib/MMBtu

SOx No standard

PM10 | 17 Ib/MMcf

PM2.5 | No standard

co 0.2 Ib/MMBtu
(A) See Appendix A for EPA BACT Clearinghouse listing for landfill flares.

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

RULE REQUIREMENTS:
40 CFR Part 60 Subpart WWW — Standards of Performance for Municipal Solid
Waste Landfills

This subpart is applicable to municipal solid waste landfills with a design capacity of
equal to or greater than 2.5 million megarams and 2.5 million cubic meters and with
non-methane organic compound (NMOC) emissions greater than 50
megagrams/year that commenced construction, reconstruction or modification after
May 30, 1991.

This regulation requires an enclosed flare to reduce NMOC by 98% by weight or
reduce the outlet NMOC concentration to less than 20 ppmvd as hexane @ 3% Oo.

40 CFR Part 60 Subpart Cc — Emission Guidelines and Compliance Times for
Municipal Solid Waste Landfills '

This subpart is applicable to municipal solid waste landfills with a design capacity of
equal to or greater than 2.5 million megarams and 2.5 million cubic meters and with
non-methane organic compound (NMOC) emissions greater than 50
megagrams/year that commenced construction, reconstruction or modification
before May 30, 1991.

This regulation requires an enclosed flare to reduce NMOC by 98% by weight or
reduce the outlet NMOC concentration to less than 20 ppmvd as hexane @ 3% O-.

40 CFR Part 60 Subpart Cf — Emission Guidelines and Compliance Time for
Municipal Solid Waste Landfill

This subpart is applicable to existing municipal solid waste landfills for which
construction, reconstruction or modification was commenced on or before July 17,
2014,
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District/Agency | Best Available Control Technology (BACT)/Requirements

This regulation requires an enclosed flare to reduce NMOC by 98% by weight or
reduce the outlet NMOC concentration to less than 20 ppmvd as hexane @ 3% Oa.
40 CFR Part 60 Subpart XXX — Standards of Performance for Municipal Solid
Waste Landfills
This subpart is applicable to municipal solid waste landfills that commenced
construction, reconstruction or modification after July 17, 2014.
This regulation requires an enclosed flare to reduce NMOC by 98% by weight or
reduce the outlet NMOC concentration to less than 20 ppmvd as hexane @ 3% O-.
40 CFR Part 63 Subpart AAAA — National Emission Standards for Hazardous
Air Pollutants: Municipal Solid Waste Landfills
This subpart establishes national emission standards for hazardous air pollutants for
exsiting and new municipal solid waste (MSW) landfills. Pursuant to Section
63.1955(a)(1), compliance with this regulation is shown by meeting the requirements
of 40 CFR 60 Subpart WWW.
BACT
Source: ARB BACT Clearinghouse
(A) See Appendix A for CARB BACT Clearinghouse listing for landfill flares.

Non-Hazardous Landfill Gas Flare (A)

voC 20 ppmvd NMOC as hexane @ 3% Oz

NOx 0.05 Ib/MMBtu

SOx No standard

PM10 | No standard

PM2.5 | No standard

co 0.4 Ib MMBtu

ARB

T-BACT:
There are no T-BACT standards published in the clearinghouse for this category.
RULE REQUIREMENTS:
California Code of Regulations Title 17, Subchapter 10, Article 4, Subarticle 6,
Sections 95460 through 65476: Methane Emissions from Municipal Solid Waste
Landfills.
The purpose of this rule is to reduce methane emissions from MSW landfills pursuant
to the California Global Warming Solutions Act of 2006. This regulation is applicable
to MSW landfills that received solid waste after January 1, 1977. This facility
received solid waste after January 1, 1977, therefore it is subject to the requirements
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District/Agency

Best Available Control Technology (BACT)/Requirements

ARB

of this regulation.

Section 95464(b)(2)(A) requires enclosed flares to achieve a methane destruction
efficiency of at least 99% by weight.

SMAQMD

BACT
Source: SMAQMD BACT Clearinghouse: BACT #102

Non-Hazardous Landfill Gas Flare

VOC 98% control efficiency or 20 ppmvd @ 3% 02 as Hexane

NOx 0.05 Ib/MMBtu

SOx 0.04 Ib/MMBtu

PM10 | 6.1 Ib/MMcf

PM2.5 | 6.1 Ib/MMcf

co 0.15 Ib/MMBtu

T-BACT:
T-BACT was determined to be equivalent to BACT.

RULE REQUIREMENTS:
Rule 485 — Municipal Landfill Gas

The purpose of this rule is to limit NMOC emissions from existing MSW landfills by
implementing the provisions of 40 CFR Part 60 Subpart Cc — Emission Guidelines
and Compliance times for MSW Landfills.

40 CFR Part 60 Subpart Cc requires a control device to reduce NMOC by 98% by
weight or reduce the outlet NMOC concentration to less than 20 ppmvd as hexane
@ 3% Oz.
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District/Agency

Best Available Control Technology (BACT)/Requirements

South Coast

BACT
Source: SCAQMD BACT Guidelines for Non-Major Sources, Page 53

Non-Hazardous Landfill Gas Flare

Ground level, shrouded, = 0.6 second retention time at 1400 °F, auto
vocC combustion air control, automatic shutoff gas valve and automatic re-
start system

NOx 0.06 [b/MMBtu

SOx No standard

PM10 | Knockout vessel

AQMD PM2.5 | No standard
co Ground level, shrouded, = 0.6 second retention time at 1400 °F, auto
combustion air control
T-BACT:
There are no T-BACT standards published in the clearinghouse for this category.
RULE REQUIREMENTS:
Rule 1150.1 Control of Gaseous Emissions from Municipal Solid Waste Landfills
This rule requires a flare serving a MSW landfill to reduce NMOC by at least 98
percent by weight or reduce the outlet NMOC concentration to less than 20 ppmvd
@ 3% O2 as hexane.
BACT
Source: NSR Requirements for BACT
The SDCAPCD does not have a BACT determination for this source category.
San Diego The SDCAPCD has a BACT trigger level of 10 Ib/day.
County APCD

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

RULE REQUIREMENTS:
None
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District/Agency

Best Available Control Technology (BACT)/Requirements

Bay Area AQMD

BACT
Source: BAAQMD BACT Guideline, Document 80.1 (12/16/91)

Non-Hazardous Landfill Gas Flare

Ground level, enclosed, 2 0.6 second retention time at 1400 °F, auto
voC combustion air confrol, automatic shutoff gas valve and automatic re-
start system

NOx 0.06 Ib/MMBtu

SOx No standard

PM10 | No standard

PM2.5 | No standard

co Same as VOC

The BAAQMD has a BACT trigger level of 10 Ib/day.

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

RULE REQUIREMENTS:
None.

San Joaquin
Valley APCD

BACT
Source: SIVUAPCD BACT Guideline 1.4.3

The SJVAPCD does not have a BACT determination for this source category.
BACT Guideline 1.4.3 was rescinded by the SIVAPCD on 11/7/16.

The SJVAPCD BACT trigger level is 2 Ib/day.

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

RULE REQUIREMENTS:
None
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The following control technologies have been identified and are ranked based on stringency:

SUMMARY OF ACHIEVED IN PRACTICE CONTROL TECHNOLOGIES
Peollutant | Standard Source
98% NMOC destruction sffictency or 20 ppmvd NMOC
voc @ 3% 02 measured as Hexane EPA, CARB, SMAQMD,
NOX 1. 0.05 Ib/MMBtu . CARB, SMAQMD
' 2. 0.06 Ib/MMBtu ' EPA, SCAGMD, BAAQMD
- | sox. 0.04 Ib/MMBtu SMAQMD
PM10 | 1. 6.1 1b/MMcf SMAQMD,
2. 17 I6/MMcf _ EPA
PM2.5 |1, 6.1 Ib/MMcf | SMAQMD
. 0.15 Ib/MMBtu SMAQMD
| co 2. 0.2 Ib/MMBtu ‘ EPA .
3. 0.4 [b/MMBiu CARB

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

BEST CONTROL TECHNOLOGIES ACHIEVED

Pollutant Standard - Source
vOC© 98% NMOC destruction efficiency or 20 ppmvd NMOC @ 3% Oz EPA, CARB,

: measured as Hexan_e SMAQMD,
NOx 0.05 Ib/MMBtu CARB, SMAQMD
SOx 0.04 Ib/MMBtu | SMAQMD
PM10 6.1 Ib/MMef | SMAQMD
PM2.5 6.1 Ib/MMcf SMAQMD
co 0.15 Ib/MMBtu SMAQMD

Pilot Burner: -

The EPA and CARB BACT Clearinghouses did not address the pilot burner. The Districts
referenced under this BACT determination also did not address the pilot, since these Districts
would consider the pilot as an insignificant source of emissions and would exempt it from
permitting requirements. However, SMAQMD permits these types of emissions units as they
are part of a process that requires a permit. The use of natural gas or LPG/propane is what is
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used to fire these types of units. Therefore, the use of natural gas or LPG/propane on the pilot
will be included as achieved in practice BACT under this determination to cover the use of a
pilot.

B. 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

vocC None identified
NOx 0.025 Ib/MMBtu
SOx Scrubbing and/or carbon adsorption for hydrogen sulfide removal

PM10 None identified

PM2.5 None identified

co None identified

NOx Cost Effectiveness Analysis Summary:

The cost analysis was processed in accordance with the EPA OAQPS Air Pollution Control Cost
Manual (Sixth Edition) Chapter 1 Flares (5/17). The sales tax rate was based on the District's
standard rate of 8.5% as approved on 10/17/16. The life (15 years) of the equipment was based
on the EPA cost manual recommendation. The interest rate (5%) was based on the previous 6-
month (April — August/2018) average interest rate on United States Treasury Securities (based
on the life of the equipment) and addition of two percentage points and rounding up the next
higher integer rate. The labor (Occupation Code 51-8099: Plant & System Operators/All Other)
and maintenance (Occupation Code 49-9099: Installation, maintenance, and repair workers, all
others) rates were based on data from the Bureau of Labor Statistics (May 2017 for California).
The cost of the ZULE flare was provided by John Zink, as requested by the facility. John Zink
also stated the cost of a Zule flare is about 2.2 to 2.6 times the price of a standard enclose flare.
The lowest factor was used to determine the price of a standard flare.

Background:

John Zink (Aron Katz - Aron.Katz@johnzink.com) was contacted by the District to determine if
they provide flares that meet a NOx standard of 0.025 Ib/MMBtu for small flares (9.6 MMBtu/hr).
John Zink stated they guarantee this standard for flares in the size range from 2 MMBt/hr to 160
MMBtu/hr. The facility was asked to provide cost information for a 9.6 MMBtu/hr ZULE flare. The
cost information provided by John Zink is included in the spreadsheet of Appendix B. According
to the District’s Procedures for Making BACT and T-BACT Determinations for New and Modified
Emission Units (10/16) guidance document, the emissions reduced are the difference between
the post-BACT and pre-BACT emissions. The document states if there are no local, State or
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Federal emission standars, that emissions can be based on EPA’s Compilation of Air Pollutant
Emission Factors (AP-42). Therefore, an emission factor of 0.068 Ib/MMBtu will be used for a
standard flare (AP-42 Section 13.5 Industrial Flares Table 13.5-1 (2/18)). The cost analysis will
determine if it is cost effective to install a 0.025 Ib NOx/MMBtu flare. The cost analysis will be
based on the difference in NOx reductions from a standard flare (0.068 Ib/MMBtu) and a Zule
flare (0.025 Ib/MMBty) and the cost of a zule flare. A cost analysis will be performed on a 9.6
MMBtu/hr flare and a 167 MMBtu/hr flare. A capital cost of $1,400,000 for a 167 MMBtu/hr ZULE
flare is being used in the SCAQMD’s proposed Rule 1118.1 cost-effectiveness analysis for that
rule (http://www.agmd.gov/home/rules-compliance/rules/scagmd-rule-book/proposed-
rules#1118.1). The District will use the aforementioned information to determine the maximum
size flare rating for this BACT determination.

9.6 MMBtu/hr Flare:
Equipment Life = 15 years
Total Annual Cost = 273,849.91 per year
NOx Removed = 1 8 tons per year

Cost of NOx Removal = $151,460.29 per ton reduced

A detailed calculation- of the cost effectiveness for NOx is shown in Appendix B. As shown
above, the cost of installing a 0.025 Ib NOx/MMBtu flare is greater than $24,500 per ton of NOx
reduced and therefore not cost effective. ‘

167 MMBtu/hr Flare:
Equipment Life = 15 years
Total Annual Cost = $904,867.27 per year
NOx Removed = 31.5 tons per year
Cost of NOx Removal = $28,769.07 per ton reduced

A detailed calculation of the cost effectiveness for NOx is shown in Appendix B. As shown
above, the cost of installing a 0.025 Ib NOx/MMBtu flare is greater than $24,500 per ton of NOx
reduced and therefore not cost effective. :

SOx Cost Effectiveness Analysis Summary:

The District has no specific rules for flares.that address SOx emissions. Emissions of SO
generally result from the combustion of hydrogen sulfide (H»S) in landfill gas. AP-42 Section
2.4 Municipal Solid Waste Landfills (11/98) Table 2.4-1 lists an HzS concentration of 35.5 ppmv
for landfills. The Draft Version {(10/08) of the amendment to this section includes additional
information on SOx emissions. According to this draft document, H2S can vary greatly between
landfills. The document states the H2S is normally present in LFG at levels ranging from 0 to
90 ppm, with an average concentration of 33 ppm. The HzS concentration will depend on the
gypsum (wall-board) content of material in the landfill from construction and demolition waste.
The proposed H:zS content for this project is above the aforementioned concentrations. In order
to determine a standard for landfill gas, a research of other district’s requirments was conducted.
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SCAQMD District Rule 431.1 has a specific sulfur content requirement for landfill gas of 150
ppmv as H2S. The proposed uncontrolled HzS limit for this project and uncontrolled H:S tested
for the existing permitted landfills within the District’s jurisdiction are under this concentration.
Therefore, this standard shall be used as the uncontrolled standard in the cost analysis.

Under the District’s cost analysis for NOx, the District determined that the maximum rating of a
flare that would be subject to this BACT as being 167 MMBtu/hr. In order to determine the
flowrate associated with a flare of this size, a landfill gas higher heating value (HHV) of 500
Btu/scf will be used. The flowrate determined for this size of flare is equal to 5,567 cfm’.

Carbon Adsorption:

The cost analysis was processed in accordance with the EPA OAQPS Air Pollution Control Cost
Manual (Sixth Edition) Chapter 1 Carbon Adsorbers (9/99). The sales tax rate was based on
the District’s standard rate of 8.5% as approved on 10/17/16. The life (10 years) of the
equipment was based on the EPA cost manual recommendation. The interest rate (5%) was
based on the previous 6-month (April — August/2018) average interest rate on United States
Treasury Securities (based on the life of the equipment) and addition of two percentage points
and rounding up the next higher integer rate. The labor (Occupation Code 51-8099: Plant &
System Operators/All Other) and maintenance (Occupation Code 49-9099: Installation,
maintenance, and repair workers, all others) rates were based on data from the Bureau of Labor
Statistics (May 2017 for California). The capital cost for a carbon adsorption system at a

- flowrate of 5,000 cfm was provided by SCS Engineers. This cost will be used for the 167
MMBtu/hr flare as the flowrates are similar. SCS engineers also provided a cost of a carbon
system associated with this project with a flowrate of 400 cfm. The annual cost of the carbon
replacement was also provided by SCS Engineers.

H2:S Control for 9.6 MMBtu/hr Flare:

Equipment Life = 10 years
Total Annual Cost = $74,578.23 per year
SOx Removed = 0.4 tons per year

Cost of SOx Removal = $177,364.52 per ton reduced _

A detailed calculation of the cost effectiveness for SOx is shown in Appendix B. As shown
above, the cost of installing a carbon adsorption system for HaS control is greater than $18,500
per ton of SOx reduced and therefore not cost effective.

H.S Control for 167 MMBtu/hr Flare:

Equipment Life = 10 years
Total Annual Cost = $554,429.34 per year

S0x Removed = 7.3 fons per year

Cost of SOx Removal = $75,797.63 per ton reduced

1 Fuel Flowrate {cfm) = 167,000,000 Btu/hr/(500 Btu/cf x 60 min/hr)
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A detailed calculation of the cost effectiveness for SOx is shown in Appendix B. As shown
above, the cost of installing a carbon adsorption system for H2S control is greater than $18,500
per ton of SOx reduced and therefore not cost effective. '

Wet Scrubber:

The cost analysis was processed in accordance with the EPA OAQPS Air Pollution Control Cost
Manual (Sixth Edition) Chapter 1 Wet Scrubbers for Acid Gas (12/95). The sales tax rate was
based on the District’s standard rate of 8.5% as approved on 10/17/16. The life (15 years) of
the equipment was based on the EPA cost manual recommendation. The interest rate (5%) was
based on the previous 6-month (April = August/2018) average interest rate on United States
Treasury Securities (based on the life of the equipment) and addition of two percentage points
and rounding up the next higher integer rate. The labor (Occupation Code 51-8099: Plant &
System Operators/All Other) and maintenance (Occupation Code 49-9099: Installation,
maintenance, and repair workers, all others) rates were based on data from the Bureau of Labor
Statistics (May 2017 for California). The capital cost for a wet scrubber system (LO-CAT) at a
flowrate of 1,388 cfm was provided by SCS Engineers for a similar project. The cost for a
higher flowrate system would be higher. SCS engineers also provided a cost for a scrubbing
system associated with this project with a flowrate of 400 cfm. The annual cost of the media
replacement was also provided by SCS Engineers.

H.8 Control for 9.6 MMBtu/hr Flare:
Equipment Life = 15 years
Total Annual Cost = $588,914.08 per year
SOx Removed = 0.2 tons per year

Cost of SOx Removal = $2,801,151.43 per ton reduced

A detailed calculation of the cost effectiveness for SOx is shown in Appendix B. As shown
above, the cost of installing a wet scrubber system for HzS control is greater than $18,500 per
ton of SOx reduced and therefore not cost effective.

H.S Control for 167 MMBtu/hr Flare:

Equipment Life = 15 years -
Total Annual Cost = $§733,850.35 per year

SOx Removed = 3.7 tons per year
Cost of SOx Removal = $200,653.58 per ton reduced

A detailed calculation of the cost effectiveness for SOx is shown in Appendix B. As shown
above, the cost of installing a wet scrubber system for H.S control is greater than $18,500 per
ton of SOx reduced and therefore not cost effective.
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C. SELECTION OF BACT:

Minor Source BACT for a non-hazardous landfill gas flare is the following:

BACT FOR NON-HAZARDOUS LANDFILL GAS FLARE

Pollutant | Standard Source
voC 98% NMOC destruction efficiency or 20 ppmvd NMOC @ 3% QOz2as | EPA, CARB,

Hexane and use of a natural gas or LPG/propane fired pilot SMAQMD,
NOx 0.05 Ib/MMBtu and use of a natural gas or LPG/propane fired pilot CARE,

' SMAQMD

SOx 0.04 Ib/MMBtu and use of a natural gas or LPG/propane fired pilot SMAQMD
PM10 6.1 Ib/MMcf and use of a natural gas or LPG/propane fired pilot SMAQMD
PM2.5 6.1 Ib/MMcf and use of a natural gas or LPG/propane fired pilot SMAQMD
co 0.15 Ib/MMBtu and use of a natural gas or LPG/propane fired pilot SMAQMD

D. SELECTION OF T-BACT:

As referenced in Section A of this document, the applicable Federal NSPS (40 CFR Part 60
Subpart WWW) and NESHAP (40 CFR Part 63 Subpart AAAA) require the use of a control
device to reduce NMOC by 98% by weight or reduce the outlet NMOC concentration to less
than 20 ppmvd as hexane @ 3% OZ2. There are no 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:

DATE: /[ ///// g




Appendix A

ReView of BACT Determinations



List of applicable BACT determinations published in EPA’s RBLC Clearinghouse for Process
Code 19.320 (Digester and Landfill Gas Flares):

Process Code 19.320 - Digester and Landfill Gas Flares

G Case-
Description RBLC ID | Date By-Case | VOC NOXx sOx | PM10/25 |coO
and Capacity Basi

asis

Open Landfil BACT- 0.068 0.31
i NY-0110 | 1/10/17 psp | NA bmme | VA | N/A Ib/MMBtu
Enclosed BACT- 0.06 0.017 0.2
Landflll Flare | NY=0110 | 1/10/17 psp | NA mvBte | VA | lMMBt | Ib/MMBtU
Enclosed BACT- 0.06 0.2
Landfill Flare | NY-0111 | 12/02/16 | "o | NA bmmBty | VA | NA Ib/MMBtu

: BACT- 0.068 0.37
Landfil Flare | IN-0246 | 10122715 | BOCT™ | nja bhvete | NA 17 bmwer | 837

; BACT-
Landfil Flare | EL-0339 | 9/15/14 s | N N/A NA | NA N/A

‘ Bpieys | 2Okem
Landfil Flare | OR-0052 | 6/21/13 @3% | NA NA | NA N/A
OR-0052 psp | &
20 ppm
Enclosed BACT-
RGN (g sl %3% N/A NA | NA N/A
BACT- 0.06 0.2

Flans RI-0023 | 1/1/10 e A ot e, | Dl S B
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_Category

Source Category: Landfill: Flare-Digester Gas or Landfill Gas from Non-
Hazardous Waste Landfill

SIC Code 4953

NAICS Code 562212

__Emission Unit Information

Manufacturer: Perennial Energy

Type: enclosed

Model: FL-120-30-E

Equipment Description: landfill gas flare

Capacity / Dimentions 1,800 scfm, 54 MM Btu/hr
Fuel Type Landfill Gas

Multiple Fuel Types

https://www.arb.ca.gov/bact/bactnew/determination.php?var=932 7/24/2018
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Operating Schedule Variable (/1)
{hours/day)/(days/week)/

(weeksiyear)e '

Function of Equipment control landfill gas
VOC Limit 26

VOC Limit Units PPMVA@3%02
YOG Average Time

VOGC Control Method Add-on

VOC Control Method Desc Enclosed flare
VOC Percent Control

Efficiency

VOC Cost Effectiveness

(%/ton)

VOC Incremental Gost
Effectivensess (%/ton)

VOGC Cost Verified (Y/N)

VOC Dollar Year

Project / Permit Information

Application/Permit No.: 980163

Application Completeness
Date:

https:/iwww.arb.ca gov/bact/bactnew/determination.phptvar=932 /2412018
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New

Construction/Modification:

ATC Date:

PTO Date:

Startup Date:

Technology Status:

Source Test Available:

Source Test Results:

Modification

BACT Determination

Yes

Page 3 of 4

__Facility / District Information

Facility Name:

Facility Zip Code:

Facility County:

District Name:

District Contact:

Contact Phone No.:

Contact E-Mail:

Sycamore Landfill, Inc.

San Diego

San Diego County APCD
Alta Stengel
858-650-4611

Alta.Stengel@sdcounty.ca.gov

__Notes

https://www.arb.ca.gov/bact/bactnew/determination.php?var=932

7/24/2018
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New Modification
Construction/Modification:

ATC Date:

PTO Date:

Startup Date:

Technology Status: BACT Determination
Source Test Available: Yes

Source Test Results:

_ Facility / District Information

Facility Name: Sycamore Landfill, Inc.

Facility Zip Code:

Facility County: San Diego

District Name: San Diego County APCD

District Contact: Alta Stengel

Contact Phone No.: 858-650-4611

Contact E-Mail: Alta.Stengel@sdcounty.ca.gov
_Notes

https://www.arb.ca gov/bact/bactnew/determination.php?var=932

Page 3 of 4

7/24/2018



BACT Determination Detail Page 1 of 5

AL ED

(4, Psaniesms
Gov T

About Our Work Resources Business Assistance Rulemaking News

Source Category: Landfill: Flare-Digester Gas or Landfill Gas from Non-
Hazardous Waste Landfill

SIC Code 4953

NAICS Code 562212

Manufacturer: Perennial Energy, Inc.
Type: Landfill Gas Flare

Model: FL-90-26-E

Equipment Description: Enclosed landfill gas flare
Capacity / Dimentions 20 MMBtu/hr

Fuel Type Landfill Gas

Multiple Fuel Types No

https:/fwww.arb.ca.gov/bact/bactnew/determination.php?var=984 7/24/2018



BACT Determimation Defail Page 2 of 5
Operating Schedule Continuous (24/7/52)
thours/day){daysfweek)

(weeks/year)e

Function of Equipment combust landfill gas

Bact Information

NOX Limit 0.05

NOx Lirnit Units Ib/MMBt

NQx Avsrage Time 40 minutes

Ndx Control Methad Poliution Prevention

NOx Control Method Desc landfill gas flare

NOx Percent Contfol

Efficiency

NOx Cost Effectiveness

(%/ton)

NOx Incremertal Cost

Effectiveness (%/on)

NOx Cost Verified (Y/N)

NOx Dollar Year

GO Limit 04

CO Limit Units IbMMBtu

CO Average Time 40 minutes
https:/fwrwrw.arb.ca.gov/bact/bacimew/determination.php?var=984 7/24/2018



BACT Determination Detail _ Page 3 of §

CO Conirol Method Pollution Prevention
CO Control Method Desc landfill gas flare

CO Pergent Control
Efficiency

COQ Cost Effectiveness
(%fton}

CO Incremantal Cost
Effectiveness (%/ton)

CO Cost Verified (Y/N)

CO Dollar Year

VOC Limit 7 20

VOC Limit Units ppmvd NMOC @ 3% 02
VOC Average Time 40

Voo C.on.t'ro! Method Pollution Prevention
VOG Gontrol Method Desc ppi as hexane

VOG Pergent Control

Effictency

VOGO Cost Effectiveness

(%fton)

VOC Incremental Cost
Effectiveness (%/fton}

VOC Cost Verified (Y/N)

https:/iwww.arh.ca.gov/bact/bactnew/determination. php?var=984 7/24/2018



BACT Determination Detail Page 4 of 5
VOC Dollar Year
Project / Permit Information
Application/Permit No.: ATC 12037
Application Completeness
Date: '
New New Construction
" ConstructionModification:
ATC Date: (3-07-2007
PTO Date: 11-05-2008
Startup Date: , 08-08-2007
Techriology Status: . BAGT Determination
Source Test Available: Yes
Source Test Results: 0.048 Ib NOxMMBtu, 0.377 b NOx/hr, 0.165 lb COMMbty,
1.283 Ib GO/hr, 4.8 ppm NMOC as hexane @ 3% 02
Facility / District Information
Facility Name: - Santa Maria Regional Landfill
Facility Zip Code: 93454
Facility County: Santa Barbara
District Name: Santa Barbara County APCD
https:/Awww.arb.ca.gov/bact/bactnew/determination phptvar=984 7/24/2018



BACT Determination Detail

District Contact;

Contact Phone No.:

Contact E-Mail:

Notes:

Report Error In Determination

Page 5 of 5

Ben Ellenberger
(805) 961-8800

cbe@sbcapcd.org

Three in-stack thermocouples to measure combustion
temperature, landfill gas blower with variable frequency drive,
automatic temperature control system using louvers to regulate
excess air

https://www.arb.ca.gov/bact/bactnew/determination.php?var=984 7/24/2018



REPLACED SMAQMD BACT CLEARINGHOLUISE

CATEGORY; FLARE

BACT Size: Minor Source BACT FLARE
BACT Datermination Number: 102 | BACT Determination Date: 311612015

Equipment Information

Parmit Number: 24341

Equipment Description: FLARE

Unit Size/Rating/Capacity: 18 MMBtu/hr

Equipment Location:

CITY OF SACRAMENTO SOLID WASTE PUBLIC WORKS

20 28TH ST

SACRAMENTC, CA

ROCs

BACT Determination Information

Biandard:

98% control efficiency ar 20 ppmv @ 3%O02 e Hexana

Technology
Description:

Basis:

Achieved 'n Praclica

NOx

Standard:

0.05 I6/MMBIY

[Technology

Description:

Basis:

Achieved in Practice

[SOx

Standard:

0.04 Ib/MMBty

Technology
Description:

Basis:

Achigved in Practice

PM10

Standard:

8.1 Ib/MMef

Technalogy
Description:

Bagis:

Achiaved in Practice

PM2.5

Standard:

81 I/NMer

Technology
Desgcription:

Basis:

Achioved I Practice

co

Standard:

0.15 Ib/MM Bty

Technology
Description:

Basis:

Achleved in Practics

LEAD

Standard:

Technology
Description:

lBasis’:
e i T T S ||

Commenty: Landfll gas flare,

Bistrict Contact: Felix Truilio

Phornie No.: (918) 874 - 7357

emall: firujilo@airquality.org

Prirtad: 7/24/2018




San Joaquin Valley
Unified Air Pollution Control District

Best Avallable Control Techknology (BACT) Guideline 1.4.3*
Laet Updata:  11/07/2016

Landfill Gas Vapor Collection System *RESCINDED*

BACT is tha most stingent control technique for the emiaslons unit and ciass of source. Control techniguas that are not achieved in practice
or contalned in ¢ & state implementation plan must be casl effectiva as well as fegalble. Economic analysis to demenstrata coat
offectivensss is required for all deteminations that are not achievad in practice or contained in an EPA approved State Implementeticn Plan,

*This le a Summary Page for this Class of Source

1.4.3



~ SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
Best Available Control Technology (BACT) Guldelines for Non-Major Polluting Facilities*

10-20-2000 Rev. 0
Equipment or Process: fllare
Cyiterda Pollutanty
Rating/Size voe NOx S0x . co FMu Inorganic
Digester Gag or | Ground Level, Shreuded, | 0,06 Toa/MM Sty Ciround Level, Shronded, | Knockout Vessel
Landfill Gas from |2 0.6 Sec, Retention (1988) # 0.5 8o, Retention (1988)
Non-Hezardons | Time at2 1400 °F, Auto Timo at2 1400 “F, and
Waate Landflil | Combuation Air Control, Auto Combustion Air
Automatic Shutoff Gas Control
Valve and Automatic Re- (1988)
Start Systam
(1988)
Landfill Gas frox | Growod Level, Shrowded, (0,06 Ths/MM Btu Ground Level, Shroudad, | Knookout Vessel
Hazardous Waste [ 0.6 See. Retontion (1988) > 0.6 Sec. Retention {1988)
LandGll Time at 2 1500 ", Auto Time et 1500 °F, and
Combustion Air Control, Auto Combustion Alr
Automatio Shutaff (3us Control
Valve and Automatic Re- (1988)
Start System
(1988)

* Means those fuoitites that are not major poliuting facilities es defined by Rule 1302 - Definitions
BACT Guidelings - Part I

Flare




BAY AREA AIR QUALITY MANAGEMENT DISTRICT
Best Available Control Technology (BACT) Guideline

Source Category

BACT TYPICAL TECHNOLOGY
1. Technologically Feasible/ Cost
Effective
2. Achieved in Practice

5. Grownd level, enclosed, 0.6
sec. retention time at >1400°F,

1. nfs
2. n/s

1. BAAthDAppmvaiDﬂignmd

Operation
2. wd

1. nfa
2. BAAQMD Approved Design and
Opmﬂonb

1. Fuel Gas Filter
2. Knockout Vessel
1. n/a
2. n/a
References
b. BAAOMD

c. CARB/CAPCOA Clza'h,‘ghau.!e




Appendix A

NOx Cost-Effectiveness Analysis



ULTRA LOW EMISSIONS FLARE COST EFFECTIVENESS CALCULATION
EPA AIR POLLUTION CONTROL COST MANUAL, Sixth Edition, EPA/452/8-02 061, Septensher 2000
Section 3.2 - VOC Destruction Controls, Chapter 1- Flares

Equipment

Flare Rating 9.6 MMaTUAIr
Flare Operating Hours 8760 hours
Stendard Flare 0,068 Ib/MMBTU
ZULE Flare 0.025 |b/MMBTU
Standard Flate NOx (Ibsfvear) 5718.528
Zule Frare NOx (ibs/year) . 21024
NG« Reduchion {tonsfyear) 18
Cost Estimation

Diract Costs . Fare (2,025 Ib/MMBt)
Flare System{A) 5 374,300.00
Instrumentation (0,10 A) ] 37,430,00
Sales Tax (8.5%) % 31,815.50
Freight {0,05 A) ] 18,715,00
PEC (B) 4 462,260.50
Direct Installation Costs

Foundation & Suppert {0,127 B) 3 5547126
Hand ling & Ereclicn {040 B) [ 134,904.20
Elsctrical (0.01 B) 5 4,622.61
Piping (0.02 B) g 9,245.21
Insulation (0,01.8) 6 £,622.61
Painting {0.01 8} 5 4,622.61
Tatal Direct Installation Costs 5 263 48849
Total Direct Costs {DC) 3 725,748.99
Indiract Costs

Enginseling(0.10B) $ 46,226,085
Construction and Field Expenses (0,108} $ 46,226.05
Contractor Fees(9.6) . § .
Start-up {9.01B) 54,622,601
Perfofmaricd Test {0,001 B) $4,622,61
Contlngencles (0,03 ) § 13,867.82
Total Indlrect Costs {IC) ) 115,565.1%
Total Capltal nvestment (DC+ 1€} $ B41,314.11
Direct Amnual Costs

Cperating tabor (630 hrjyrx $31.72) s 19,981 60
Superyisor [15% of oparator) § 1,997.54
Malnterince Labat )

Labor (0.5 br/shift x shift/8 hrx 8,760 hijyr 2

s18.81/0r) ‘ $ 10,29844"
Materfls (100% of tabor} 5 10,298.48
Total Direct Annuak Costs s 43,578.09
Indirect Annual Costs

Qverhead '(60% of total lahor & niateriaicosts) $ 115,565.13
Adminfstration Charges {2% of TCI) E 16,826,28
Property Tax (1% of T€1) ] 8A13.14
Insurance {1% af TCI) 8 BA13.14
‘Annual Interest Rate 5%
Capital Recovery Factor (CRE) 0.0963
Capial Recovery (CRFx TCH 5 '81,054.13
Total Indirect Annual Costs 4 220,271.82
Total Annual Costs~ ~ $ 278,849.91
NOw Removed {tonfyr) 1.8
Annuzt Cost s 273,849.91

Cost of NOX ramovel ($fton) 15:,460,29




ULTRA LOW EMISSIONS FLARE COST EFFECTIVENESS CALCULATION
_ EPA AIR POLEUTION CONTROL £OST MANUAL, Stdth Edition, EPA/452/8-02-D04, September 2000
Section 3.2 - VOC Destruction Controls, Chapter 1 - Fiares

Equipment

Flare Rating 167 MMBT Ufhr
Fiare Gperating Hours ' 8760 hours
Standard Fare 0.068 1b/MMBTU
TULE Flare 0.025 lb/MMBTU
Standayd Flare NOx ¢ lbs/year) Do478.56

Zule Flare NO® (Ibs/year} 36573

NOx Reduction (tans/year) 315

Cost Estimation

Diract Costs Flare (0.025 Ib/MMBiu)
Flare System (A] $ 1,400,000.00
Instrumentatian (0,16 A) 5 140,000.00
Sales Tax (8.5%) b3 119,000.00
Freight {0.054) $ 70,000.00
PEC (B)- ) 1,729,000,00
Direct Installation Costs.

Foundation & Support (0:12 B ] 207,480.00
Handling & Erection (0.40 B) $ 691,600.00
Electrical (.01 B) S 17,_290.00
Piping (0,02 B) § 34,580.00
Insufatfon (003 B) $ 17.290.00
Painting (001 8) § 17,250.00
Total Direct Instaliation Costs g 955,530,006
Total Direct Costs {BC) ] 2,714,530.00
Indiract Costs

Engineering (0,10 6) 3 172,500,090
CGonstructionand Fleld Expenses (0.208) H 172,900.00
Contractor Fees (0 8) 3 -
Start-up (0.01B) $17,290.00
Perlormancd Test (0,018) ’ ] $17,290.00
Contlngencies (0.3 B) 4 1,870.00
Tetal Indieect Costs (IC) $ 4153,250.00
Total Capltal Investinent (D€ + 1€) s 5,146,780.00
Diract Annual Costs

Operating Laboz (630 hr/yrx $31.72/hr) s 19,983.60
Supervisor (15% of operatar) S 1,997.54
Malntenance Labar

Labor (0.5 hr/shift x shift/8 arx 8,760 hrfyr

s1a.81hr _ s 10,298.48
Materfals {100% of labor) 4 10,298,48
Total Direct Annual Costs $ 43,578.08
Indirect Annual Costs

Ouerhedd (60%of tatal labor & materlal Gosts) § £32,250.00
Adlmiillstration Charges [2% of TCI) § 52,935.60
Property Tax{1% of TCI} s -31,467.80
Insurance (1% of TCI) 5 31,457.8¢°
Anpualinterest Rate ' 5%
Capital Recavery Faitor CRE) 0.0963
Capital Recayery [CREx TCI) $ 303,157.94
Total Indirect Annnal Costs -7 861,289,158
‘Total Annual Costs $ 904,867.27
MG Removed {tonfyy) 315
Anaual Cost s 404,867.27

Cost of MOx removal §5/ton} 28,769.07



CARBON ADSORPTION SYSTEM COST EFFECTIVENESS CALCULATION
EPA AIR POLLUTION CONTROL CUST MANUAL, Sixth Feition, EPA/452/8-02-001, September 1999
Sectlon 3.1 - VOC Recapture Controls, Chapter 1 - Carbon Adsorbers

Equiprmant

Flare Bating 9.6 MMBTU/hr
Flare Gperating Hours &760 hours
Standard Flare ) 0.0% Ib/AMBTU
0% Controk 0.84 Ib/MMBTU
Standard Flare 502 {lbs/year} 4204.8

Contrailed SOZ { lbs/year) 3363.81

NO% Reduction (tonsfyear} 0.4

Cost Estimation
Driract Costs Catbion Adsorption System

Carbon Adsorption Systarn (A) 3 45,120,00
Instrumenntation (0.19 A) 5 4,512.00
Sales Tax {85%) % 3,835.20
Fralght (6,05 A) $ 2,156.00
PEC iB} 4 55,7230
Direct Installation Costs

Foundation & Support (0.12 8) S 6,686.78
Handling & Eraction [0.40 B) H 22,789.28
Elattrical (0.01 B) 5 557,29
Plping {0.02 B) $ 1,114.46
fnsulatlon {0,071 B) 5 5%7.23
Palnting 0.0 B) 3 557.23
Total Diract Ingtallation Costs S 31,702.22
Total Direct Costs {DC) 5 87,485.42
Indiract Costs

Engineering {0.14 B) 5 557232
Constructlon and Fleld Expensas (0,10 B) 5 557231
Contractor Feas (8 B) $ -
Start-up (0,01 B) $557.23
Parformancd Test (0.01 B} 5557,23
Coatingencies {0.03 B) : 5 1,671 70
Total krdirect Costs {IC) 1] 13,930.80
Total Capitul Investment (DC + I} 3 101,416.22
Direct Annual Costs

Oparating Labor (0.5 hi/shiftx 3 shift/day x

360 daysfyrx $31.72/ar} - 5 17,128.80
Supervisar{15% of oparator) $ 2,569.32
Maintenance Labor ) .

Labor {0.5 hr/shift x 3 shift/diay x 360 daysfyrx

518.82/h1) 5 16,157.40
Materlals [100% of labor} 3 10,157,40
Carbon replacament $ 3,444.00
Total Direct Annaal Costs $ 43,456.92
Indirest Anntial Costs

Gvarhead (60% of total labar & material ¢osts) S 13,930.80
Adustalstration Charges (2% of TCH) H 2,02832
Peoperty Tax (1% of TCI) ) S LG14.15
Ingaranca {1% of TCI) 5 101416
Annual laterast Rate 5%
Cupital Recovary Factor (€RF) 0.1295
Capital Racavery (CRF X ECI) 5 13,133.86
Total tndirect Annual Costs 4 31,121.31
Total Aninal Costs: 3 71,578.23
MOx Rernoved (tan/yr) 0.4
Aunuaf Cost B 7457823

Cost of NOx removal (5/ton) 177,364.52




CARBON ADSORPTION SYSTEM COST EFFECTIVENESS CALCULATION
EPA AIR POLLUTION CONTROLCOST MANUAL, Sikth Ediion, EPA/452/B-02-001, Séptembar 1999
Saetion 3.1 - VOC Recaptura Controls, Chapter % - Carbon Adsarbars

Equipment

Flare flatlog 167 MMBTUfhr
Flare Operaiing Hours 8760 hours
Standard Flare 0.05 Jb/MMBTE)
80% Control 0.04 B/MMBTL
Standarg Flara 502 (1hsfyear) 73145

Controlled 502 {ibs/year) 38516.8

NOx Raduction {tons/yvaar] : 7.3

Cost Bstimation
Direct Costs Cuthon Atlserption System

Carbson Adsargtion System (A] H 564,000,00
Instrumentation {0.1¢ A} 5 56,400.00
Sales Tax {£.5%4) 3 47,940.00
Freight (0.05 A} H 28,200.00
PEC(8) $ B96,540,00
Direet Ingtallation Costs

Faundation & Supporé {0.13 B} H 43,584.80
Handling & Etection (0,40 B) H 278,616.00
Electrical {0.01 B} 3 6,965.40
Piping (0,02 B) 5 13,930.80
Insulaticn {0.01 B) 5 6,965,40
Palating {8.01 B} g 6,965.4¢
Total Direct Instalfation Costs % 397,027.86
Totel Direct Costs {DC) ) 1,093,567.80 N
Indirect Costs

Engéndering {0.10 8) s 69,654.00
Censtruction and Fiald Expenses (0.10 B 5 68,654.00
Contractor Fees {0 B) -
Start-up {0.01 B} $6,965,4¢
Performancd Test (8.01 8) $6,965,40
Contiagencies {1103 B) s (20,896,209
Total Indirect Costs {IC) 8 174,135.00
Total Capital (nvestment (DC + |C) ] 1,267,702.80
Direct Annual Costs

Qperating Labor (0.5 hr/ahIftx 3 shilft/day x

860 days/yrx $31,72/hr) 5 17,128.80
Su_penrlsor.( 15% of operator) 5 2,569.32
Matatenance Labor

Labar (0.5 befshiftx 3 shift/day x 360 daysfyrx

518,81 /hr) $ 10,157.40
Matorials $200% of labor) 5 W 157.40
{arbon reptacement 5 125,480.00
Total Direct Annual Costs $ 165,412.92
indirect Annual Costs

Overhead (603 of totat fabor & materlal costs] § 174,135.00
Administration Chargas (2% of TCI) 5 A5,354.08
Properiy Tax {1% of TCI) $ 12,677.03
Insurance | 1%of TC1y & 12,677.83
Annual fnterest Rate 5%
Capital Recovery Factor [CRF) 0.1295
Capital Recovery {CRF x FCI) £ 164,133.31
Total Indirect Antiunl Costs L3 349,016.42
Total Annival Costs ) 551,429.34
NOx Removed {tonfyr} i3
Anaual Cost 5 554£429.34

Cost of NOx ramoval ($/tor) 75,797.63




WET SCRUBBER SYSTEM COST EFFECTIVENESS CALCULATION
EPA AIR POLLUTION CONTROL COST MANUAL, Sixth Edilion, EPAS452/8-02-001, Decernber 1995
Section 5.2_ - Post-Combustion Controls, Chapler 1 - Wet Scrubbers for Acid Gas

Equipment

Fhye Rating 9.6 MMBTU/hr
Flire Opersting Hours 8760 hours
Standard Flare 0.05 Ib/MMETY
90% Control 0.045 lb/MMBTU
Standard Flare 502 {lbsfyear} 4204.8

Loatrolled 502 (lbsfyear) 11 %

50x Raduction {tons/yesr) 0.2

Ceat Estimation

Direct Costs Wat Scrubiber System

Wez Scrubber System {A] $ 896,000.06
Iastiumentation (0.10 A) 4 29,600.00
Sales Tax (8.5%) ) 76,160.00
Frelght 0.05 A} 5 44,800.00
PEC (B) 3 1,105,560.00

Direct Installation Costs -
132,787.20

Foundation & Support (0,12 B} s

Handling & Eraction {0.40 B $ 442,624.00
Electzical (0,01 B} s 11,065.69
Piping 40.02 ) $ 12,131.20
Insulation (0.01 8) 5 11,065.680
Psinting [0.01 B) $ 11,065.60
Total Direct Installation Costs $ 630,739,20
Tatal Direct Costs (DC) $ 1,737,209.20
Indiract Costs

Enginaering {0.10 B) 5 110,656.00
Construction and Field Expenses (0.10 B) S '110.655.00
Cottractor Feas (0 B} : S -
Start-up {0.01 B} $11,065.60
Parfarmancd Test (0,01 B §11,065.60
Coatingancies (0,03 B) s '33,196.,80
Total Indirect Costs {iC) ) $ 275,540.00
Total Capital Invastment (DG +1C) s 2,013,933.20
Direct Annual Costs

Operating Labar (0.5 hr/shiftx shift/8 hrx

8,000 berfyr x $31.7 240 3 15,860,068
Supervisor {15% of aperator) H 2,379.00
Malntenancs Labor

Labor {8.5 hi/shift x shife/8 hr x 8,000 hefyr x

$18.81/br} 5 9,405.00
Marerlais (100% of labor) 5 9,405.00
Chemical Cost 5 640.00
Total Direct Anrual Costs $ 37,689,001
Indirect Annual Costs

Overhead (60% of total labor & materiaf costs) 5 ‘ 276,640.00
Adminlstration Charges (2% of TCI) 5 #,278.78
Property Tax (1% of TCI) $ 20,139.39
Insuranée { 1% of TCI} 5 20,139.39
Annual (nterest Rate 5%
Capital Rarovery Factor (CRF) . 0.0963
Capital Recoviery (CRF x TCI)' 5 194,027.51
Total indirect Annual Costs § 5§51,225.08
Totsl Annual Costs % 588,914,08
50x Removed {tonfyr) 0.2
Annmzzl Cost 5 548,914.08

Cost of 50x removal {§/ton) 2,801,151.43



WET SCRUBBER SYSTEM COST EFFECTIVENESS CALCULATION
EPAAIR POLLUTION CONEROL COST MANUAL, Sith Ed ition, EPAf452/B-02-00%, December 1995
Sectjen 3.2 - Post-Combusilon Controls, Chapter 1 - Wet Scrubbars for Adid Gas

Equipment

Flare Rating 167 MMBTU/ hr
Flara Operating Hours 8760 hours
Standard Flagg : 0.05 Ib/MMBTU
0% Control 0.045 lb/MMBTU
Standard Flare 502 (Ibsfyear) 73146

Contolled 502 {lbs/year) 558314

S0# Redrction {tons/year) 3.7

Cost Estimation

Direct Costs Woet Serubber Systom
Wat Serabher System (A) 5 1,120,600,00
Instrumantation {0.10 A} Y 112,000.60
Sala Tax {8.5%) 5 95,200,840
Freight {0.05 A| ] 56,000.00
PEC {B) 5 1,383,200,00
Dirzct Installation Costs

Foundation & Support {112 B} 5 165,984,080
Handling & Erection (0,40 3) 3 $553,280.90
Eiectrical (0.018) 3 13,832,00
Piping (0,02 B) 5 -27,664.00
Insulation {0.01 B) 3 13,832.00
Palnting (0.01 B) 5 13,832.00
Total Direct Installation Costs 5 788,424.80
Tuts] Birect Costs (BC) - 2,171,624.00
indirect Costs :
Englhearing [0.10 B) $ 13832000
Construction and Fleif Expenses (0.0 B) $ 138,320.00
Contractor Feas [0 B) ~ 5 : -
Start-up {0.01 B} $13,332.00
Performancd Tast (0.01 B) 513,232.00
Cantinganclas {0.03 B) % 41,696,00
Total Indiract Costs () H 345,800.00
Total Capital investrment (¢ + (€) 8 2,517,424.0¢
Plrect Annual Costs

Oparating Labor (0.5 he/shiftx shift/8 hr

8,000 hrfyrx $31.72/hr} ) 15,860,00
Suparisor{15% of operator) E) 2,379.00
Malntenance Lahor .

Labor {0.5 hefshifts shift/8 brx 8,000 briyex

518.81/hr) 5 9,405,00
Materials {100% of kibor} ] 9,405.00
Chémical Cost . 5 1,770.00
Tatel Direct Annual Costs ' 5 44,819.00
Indirect Annual Costs.

Overhead (60% of total labor & materlal costs] $ 345,460,00
Administration Charges:{2%.of TC)) 5 50,348:48
Propearty Tax (1% of TCl) s 25,174.24
Insurance {134 of TCI) 3 25,174.24
Annual Interest Rata 5%
Capital Recovery Factor (CRF) 9.0953
Capital Recovery {CRF x 1) ] 242,534.39
Total Indirect Annusf Costs H 689,031.35
Total Anaual Costs § 733,850.35
50x Removed {tanfyi) a7
Annual Cost . % 733,850.35

Cost of SO removal {$/ton) 200,653.58




