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Derenzo and Associates, Inc.

Environmental Consultants

June 24, 2009

Mr. Gaurang Rawal

Air Quality Engineer

SOUTH COAST AIR QUALITY MANAGEMENT DISTRICT
PO Box 4944

21865 East Copley Drive

Diamond Bar, CA 91765

Subject:  Sunshine Gas Producers, L.L.C.; Facility ID 139938
Revised emission calculations, air quality modeling demonstration and health risk
assessment for construction permit applications

Dear Mr. Rawal:

Derenzo and Associates, Inc. has prepared revised emission estimates and an air quality impact
modeling demonstration and health risk assessment (HRA) for the proposed Sunshine Gas
Producers, L.L.C. (Sunshine Gas Producers) landfill gas fueled electricity generation facility to
be located at the Sunshine Canyon Landfill in Sylmar, Los Angeles County (Construction Permit
Application Nos. 480567 through 480572).

These data and analyses, originally submitted in March and April 2008, have been revised based
on updated project information, manufacturer’s guaranteed emission rates and comments

received from South Coast Air Quality Management District (AQMD) staff.

1.0 ELECTRICITY GENERATING FACILITY LOCATION

Sunshine Gas Producers has evaluated an alternate location for the electricity generation facility.
Originally, Sunshine Gas Producers proposed to locate the electricity generation facility on the
canyon ridge to the northeast of the Sunshine Canyon Landfill waste placement area at an
elevation of 2,037 feet (621 meters) above sea level. However, this location presents difficulties
relative to construction planning and compliance with seismic engineering requirements.

Sunshine Gas Producers has selected an alternate construction site for the electricity generation
facility located approximately 350 feet northeast of the originally proposed site. The new
location has a base elevation of 1,890 feet (576 meters) above sea level (i.e., approximately two-
thirds of the way up the canyon ridge relative to the canyon floor). This site provides improved
access for construction and maintenance of the equipment and greater stability relative to seismic
engineering requirements.

Revised site layout drawings are attached to replace those originally submitted in Appendix B
with the construction permit application documents.
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2.0 REVISED EQUIPMENT SPECIFICATIONS

2.1  Revised Gas Turbine Exhaust Stack Specification

Updated information provided by Solar Turbines indicates that each gas turbine will have an
exhaust stack diameter of 55 inches (as opposed to 48 inches as originally presented in the permit
application documents) and a release height of 26 feet 5-7/8 inches (26.49 ft.).

Updated Solar Turbines drawings are attached to replace the information originally submitted in
Appendix C with the construction permit application documents.

2.2 Revised Regeneration Flare Specifications

The proposed project requires the installation of a landfill gas treatment system that includes
siloxane removal and an enclosed flare for regeneration of the siloxane removal system.

Originally, the design for the enclosed regeneration flare for this project was based on the
simultaneous regeneration of two (2) siloxane adsorption vessels. The flare has been redesigned
for the regeneration of a single siloxane adsorption vessel. The proposed enclosed flare (John
Zink Ultra Low Emission flare) has a maximum heat release of 6.4 million Btu per hour
(MMBtu/hr, decreased from the original value of 13.1 MMBtu/hr) which is required to incinerate
the waste gas air stream of 2,200 scfm. The flare will be fueled with LFG. Waste gas is only
produced during adsorption vessel regeneration, which is approximately eight (8) hours (the total
cycle time is approximately 10 hours, which includes a cooldown period). Therefore, the flare
will be in service on an intermittent basis and will regenerate a maximum of two adsorption
vessels per day (2,200 scfm of purge air for a total of 16 hours).

Revised enclosed flare specifications are enclosed to replace the information originally submitted
in Appendix C with the construction permit application documents.

A revised Form 400-E-2c¢ for the revised flare specifications is enclosed.

Tables 4.1 and 4.2 present a summary of the engineering design and operating specifications for
the enclosed ground flare and LFG-fueled gas turbine electricity generator sets.

3.0 REVISED EMISSION CALCULATIONS

3.1 Gas Turbine Carbon Monoxide Emission Rate

The April 2008 permit application documents present gas turbine carbon monoxide (CO)
emissions based on an exhaust concentration of 80 parts per million by volume, dry basis
(ppmvd) at 15 percent oxygen (15% O,). Subsequent to submittal of the permit application
documents, Sunshine Gas Producers received a revised CO emission guarantee from Solar



Derenzo and Associates, Inc.

Mr. Gaurang Rawal June 24, 2009
South Coast AQMD Page 3

Turbines for the Mercury 50 gas turbine. In a document dated September 2, 2008, Solar
Turbines specified a CO emission guarantee of 55 ppmvd at 15% O..

Based on the exhaust gas conditions for the Mercury 50 gas turbine, the revised CO emissions
guarantee results in a calculated mass emission rate of 852 pounds per day (Ib/day) and 155 tons
per year (TpY) for the combined operation of five (5) gas turbines.

Revised Solar Turbines emissions guarantees are attached to replace the information originally
submitted in Appendix C with the construction permit application documents.

3.2 Gas Turbine Particulate Matter Emission Rate

The April 2008 permit application documents present gas turbine particulate matter (PM;)
emissions based on an emission factor of 0.021 pounds per million British thermal units of heat
input (Ib/MMBtu). Based on a review of PM; test results for the existing Sunshine Canyon
Landfill enclosed flares and discussions with Solar Turbines representatives, Sunshine Gas
Producers is reducing the proposed PM;( emission factor to 0.015 Ib/MMBtu.

The revised PM;( emission factor results in a calculated mass emission rate of 86.6 1b/day and
15.8 TpY for the combined operation of five (5) gas turbines.

33 Regeneration Flare CO/NOx/VOC Emission Rates

The revised enclosed flare has a maximum design heat input rate of 6.4 MMBtu/hr, which will
require the use of approximately 275 scfm LFG.

Air pollutant emissions for NOx and CO for the flaring system were calculated based on the
following LAER flare emission factors specified by John Zink:

e (.025 MMBtu/hr for NOx; and
e (0.060 MMBtu/hr for CO.

The VOC emission factor calculated for the gas turbines based on 98% destruction of NMOC in
the recovered LFG, 7.11 Ib/MMcf of LFG fired (0.018 Ib/MMBtu), is considered representative
for the enclosed flare.

The enclosed flare will be used during the regeneration of up to two siloxane adsorption vessels
per day (the regenerations will occur in series, not simultaneously).
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34 Regeneration Flare Particulate Matter Emission Rate

Regeneration flare PM;( emission rates were originally proposed based on the theoretical
conversion of organosiloxane compounds (siloxanes) to silicon dioxide (Si02). Historical PM;,
test results for the enclosed flares in operation at the Sunshine Canyon Landfill indicate that an
average of 1.8 pounds of particulate matter is generated from the combustion of one million
cubic feet of landfill gas (Ib/MMcf). Therefore, regeneration of the siloxane removal system
(desorption of siloxanes and control of the purge stream in the enclosed flare) is not expected to
generate a greater amount of particulate matter as compared to flaring the landfill gas directly in
an enclosed flare.

Calculated PM,( emissions associated with the regeneration of a siloxane adsorption vessel is
13.1 pounds. Up to two vessels will be regenerated per day, resulting in a maximum daily
emission rate of 26.1 lb/day.

SCAQMD Rule 404 specifies particulate matter emission limitations based on the volumetric
discharge flowrate for the device. The enclosed regeneration flare has a maximum design
exhaust rate of 3,406 scfm (approximately 3,100 dry standard cubic feet per minute, dscfm).

This corresponds to an allowable exhaust gas particulate matter concentration of 0.123 grains per
dry standard cubic foot of exhaust gas (gr/dscf) determined by extrapolating the values in Table
404a of SCAQMD Rule 404.

The maximum PM,, emission rate for the enclosed regeneration flare is 1.63 Ib/hr. This
corresponds to a calculated particulate matter exhaust concentration of 0.061 1b/dscf, which is
less than the allowable value derived from Table 404a.

(1.63 1b/hr) (7000 gr/lb) / (60 min/hr) / (3,100 dscfm) = 0.061 gr/dscf
3.5 Sulfur Dioxide Emission Rates

Revised sulfur dioxide (SO;) emission calculations are being provided for the proposed
electricity generation facility. The original construction permit application documents for this
project presented maximum SO, emission rates based on the limit specified in the federal
Standards of Performance for Stationary Combustion Turbines (40 CFR Part 60, Subpart
KKKK), 0.06 pounds per million British thermal units (Ib/MMBtu), which was determined to be
equivalent to firing landfill gas with a sulfur content of approximately 140 ppmv as H,S.

USEPA has recently revised 40 CFR Part 60, Subpart KKKK to increase the allowable SO,
emission rate to 0.15 Ib/MMBtu for stationary combustion turbines that burn biogas (landfill gas,
digester gas, etc.). This value is equivalent to firing landfill gas with a sulfur content of
approximately 350 ppmv as H,S. Therefore, Sunshine Gas Producers is revising the potential
SO, emission rate calculations for this project based on firing landfill gas with a maximum sulfur
content of 150 ppmv as H,S, which is the limit specified by SCAQMD Rule 431.1.
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A landfill gas total sulfur content value of 150 ppmv as H,S results in an equivalent SO,
emission rate of 24.8 Ib/MMcf LFG combusted (0.064 1b/MMBtu) based on the complete
oxidation of the sulfur components.

(150 scf H,S/MMcf LFG) (1 mol SO,/mol H,S) (64 1b SO,/mol) / (387 scf/mol) = 24.8 1b SO,/MMcf

(24.8 Ib SO,/MMcf LFG) / (389 Btu/sctf HHV) = 0.064 Ib/MMBtu (HHV)
Revised tables and calculations for the application documents are enclosed (Tables 5.1 through

5.4, Appendix D and Appendix E) for the modified air pollutant emission rates presented in this
correspondence.

4.0 AIR QUALITY IMPACT MODELING

The air quality impact modeling demonstration (Appendix G) and HRA (Appendix H) are being
provided in their entirety to replace earlier versions of these appendices. Modifications were
made to the analyses based on comments provided by Mr. Tom Chico, PRA Program Supervisor.

The air quality impact modeling demonstration provided with this correspondence has been
revised to:

¢ Include additional details regarding the property that surrounds the Sunshine Canyon
Landfill (Appendix G, Section 2.2).

e Provide information (description, site plans, etc.) for the revised electricity generation
facility location.

e Provide revised exhaust stack information for the gas turbines and enclosed flare
(Appendix G, Section 3.0 and Table G-3.1).

e Decrease the proposed carbon monoxide (CO) and particulate matter (PM;() emission
rate for the gas turbines based on updated information provided by Solar Turbines
(Appendix D-1 and Appendix G, Table G-4.1).

e Revise the design specifications for the enclosed flare and decrease the proposed air
pollutant emission rates (Appendix E and Appendix G, Table G-4.2).

e Specify the most recent versions of the AERMOD and AERMAP computer programs
that were used in the modeling demonstration (Appendix G, Sections 6.0 and 7.2,
respectively).

e Include five (5) years of the most recent available meteorological data for the selected
meteorological stations and meteorological data processing using surface characteristics
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determined using the AERSURFACE computer program (Appendix G, Section 7.1 and
Table G-7.2).

¢ Include air pollutant monitoring data for 2007 to characterize representative background
pollutant concentrations (Appendix G, Section 8.1 and Table G-8.1).

e Present calculated air pollutant impacts for the proposed electricity generation facility
location based on the revised site plan and modeling parameters (Appendix G, Sections
8.2 and 8.3 and Table G-8.2).

e Incorporate the newly adopted one-hour and annual California ambient air quality
standards for NO2 (Appendix G, Table G-8.2).

The Health Risk Assessment was revised to:

e Include additional air toxics that may be performed from the combustion of natural gas
(formaldehyde, naphthalene and polycyclic aromatic hydrocarbons) as specified by
AQMD.

e Calculate the maximum individual cancer risk (MICR) and acute and chronic hazard
indices (HI) using the Hotspots Analysis and Reporting Program (HARP) computer
program.

e Present MICR and HI results for the revised proposed electricity generation facility
location.

Please contact us at (517) 324-1880 or rharvey(@derenzo.com if you have any questions or
require additional information.

Sincerely,

DERENZO AND ASSOCIATES, INC.

%ﬁ/

Robert L. Harvey
Engineering Services Manager

Enclosures
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1.0 INTRODUCTION

Sunshine Gas Producers, L.L.C. (Sunshine Gas Producers), a partnership between DTE
Biomass Energy and Landfill Energy Systems, is developing a project for the beneficial use
of the landfill gas (LFG) that is generated by the Sunshine Canyon Landfill, which is located
in Sylmar, Los Angeles County, California. The landfill is owned and operated by
Browning-Ferris Industries of California, Inc. (BFI). Sunshine Gas Producers has owned
the gas rights at the Sunshine Canyon Landfill since 2001.

DTE Biomass Energy and Landfill Energy Systems have developed and operate landfill gas-
to-energy projects throughout the United States that include the use of LFG fuel to power
engines for electricity generation, produce energy for manufacturing operations (e.g., to fuel
steam boilers), and produce pipeline quality gas that is directed into natural gas transmission
lines.

Sunshine Gas Producers is proposing to install five (5) Mercury 50 Recuperated Gas
Turbine Generator Sets, manufactured by Solar® Turbines (gas turbine generator sets), at
the Sunshine Canyon Landfill. The gas turbine generator sets will be fueled with LFG that
is collected by the existing active gas collection system at the Sunshine Canyon Landfill.
LFG recovered by the wellfield will be treated and compressed prior to use as fuel in the gas
turbine generator sets.

The proposed gas treatment system will include a process for LFG siloxane removal. The
siloxane adsorption media will be regenerated on-site, which requires installation and
operation of an enclosed ground flare to control the waste gas from the regeneration
process.

The Sunshine Gas Producers facility will be located on property leased from the Sunshine
Canyon Landfill. The LFG currently being recovered from the Sunshine Canyon Landfill is
controlled with the use of three (3) enclosed flares that have been issued permits by the
South Coast Air Quality Management District (SCAQMD) to the Sunshine Canyon
Landfill.
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The combustion of LFG in the proposed gas turbine generator sets and enclosed ground
flare has the potential to emit into the ambient environment nitrogen oxides (NOx), carbon
monoxide (CO), volatile organic compounds (VOC) or reactive organic gases (ROG),
sulfur oxides (SOx), particulates (PM,, particulates with diameters less than 10 microns)
and other chemicals that are defined as regulated air pollutants.

New and modified facilities that are located within the jurisdiction of the SCAQMD and
have the potential to emit regulated air pollutants are required to obtain Permits to
Construct as specified in Regulation II, Rule 201 of the SCAQMD Rules and Regulations.
Calculated air pollutant emission rates for the proposed facility exceed the major source
thresholds specified in SCAQMD Regulation XXX, Rule 3001. Therefore, the facility is
required to obtain a Title V Operating Permit.

This technical support document contains data and information required by the regulatory
agency to support the issuance of Permits to Construct and a Title V Permit to Operate for
the gas turbine generator sets and LFG treatment system with enclosed flare.

Derenzo and Associates, Inc. was retained by Sunshine Gas Producers to prepare technical
support information for the proposed project and facilities. This document accompanies
SCAQMD Permit to Construct and Operate application forms certified by Mr. Mark
Cousino, President, DTE Biomass Energy (a partner of Sunshine Gas Producers) and
Manager of Sunshine Gas Producers.

2.0 EXISTING PROCESSES

2.1 Landfill Operations

The Sunshine Canyon Landfill is located within Los Angeles County. The southeast portion
of the landfill is located within the City of Los Angeles geographical limits (City portion).
The northwest portion of the landfill, which is located outside the City of Los Angeles
boundary, is referred to as the County portion.

Municipal solid waste (MSW) materials are delivered to the Sunshine Canyon Landfill,
compacted and covered daily. When an active cell has reached its capacity, a final cover
and cap are placed over that cell. Both active and capped cells produce methane-rich LFG
from the decomposition of disposed waste materials. A well field is operated at the
Sunshine Canyon Landfill to actively collect LFG produced by the wastes placed in both the
City and County portions of the landfill.
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The individual LFG collection wells in the County portion of the landfill (northwest portion)
are connected to a collection header that encircles the perimeter of the well field. Two
separate flare/blower stations (Flaring System Nos. 3 and 8) are positioned near the top of
the terrain ridgeline that surrounds the landfill site and receive gas for control from
connections to the collection header. The flare station blowers operate in parallel to
maintain an appropriate vacuum on the gas collection wells and direct the collected LFG to
the enclosed flares for the reduction of its methane, non-methane organic compounds
(NMOC) and other toxic air contaminants.

A third flaring system (Flaring System No. 1) is installed for the City portion of the landfill.
Gas collection wells installed in this portion of the landfill are connected to the blowers for
Flaring System No. 1, which maintain appropriate vacuum at the wells for the collection of
LFG. The flare/blower station is located near the top of the terrain ridgeline and reduces
the methane, NMOC and toxic air contaminants in the collected LFG.

2.2 Source I.D. and Existing Permits

The SCAQMD has assigned Facility Identification No. 049111 to the Sunshine Canyon
Landfill and issued the landfill Permits to Construct for the LFG collection system and three
(3) enclosed flares, which are identified as Landfill Gas Flaring System Nos. 1, 3 and 8.

The Sunshine Canyon Landfill facility was issued a Title V operating permit in 2004.

2.3 Landfill Gas Recovery Rates

Each of the three enclosed flares has the capacity (as specified in the Permits to Operate) to
control 4,167 standard cubic feet per minute (scfm) of LFG for a combined control capacity
of 12,500 scfm or 18.0 million standard cubic feet per day (MMscf/day).

Facility records indicate that approximately 3,100 scfm LFG is being collected from the City
portion of the landfill and directed to Flare No. 1. Approximately 4,900 scfm LFG is being
collected from the County portion of the landfill and directed to Flare Nos. 3 and 8. The
combined LFG collection rate is equivalent to 11.5 MMscf/day. Prior to startup of the
proposed electricity generation facility, the City and County LFG collection systems will be
tied together such that all LFG collected at the Sunshine Canyon Landfill will be routed to a
single header that feeds that gas turbine generator sets.

Mathematical analyses for landfill gas generation and collection estimate that 9,500 scfm
LFG will be available for collection in 2009 at the time of anticipated electricity generation
facility startup. It is anticipated that this will be adequate to supply all five (5) gas turbine
genset units, which have a combined fuel use requirement of between 8,000 and 10,000
scfim depending on the fuel quality (volumetric heat content) of the recovered gas stream.
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The maximum amount of LFG produced by the landfill and recovered by the gas collection
system is projected to exceed the fuel requirement for the proposed electricity generation
facility. This excess gas will be combusted in the Sunshine Canyon Landfill flares.

3.0 LFG FUEL PROPERTIES AND HEATING VALUE

LFG recovered from the Sunshine Canyon Landfill will be used as fuel to power the
proposed gas turbine generator sets. The heating value of LFG is primarily dependent on
its methane content. As a result of variables in gas generation and composition (percentage
methane), the heating value of LFG generated at the Sunshine Canyon Landfill can be
expected to vary within a range of approximately 350 to 500 British thermal units per
standard cubic foot, lower heating value (Btu/scf LHV) over the time period that the
proposed project will operate.

The remaining nonmethane components of LFG consist of fixed gases (carbon dioxide and
smaller quantities of oxygen and nitrogen), sulfur compounds and toxic air contaminants
that are present in much smaller concentrations. The quantity and type of materials present
in LFG is dependent on waste compositions deposited in the landfill and site-specific
conditions. The Sunshine Canyon Landfill contracts a third party to perform periodic
sampling and composition analyses on the LFG recovered from both the City and County
portions of the Sunshine Canyon Landfill.

Sunshine Gas Producers reviewed historical LFG analytical results from 2002 and 2003,
and recent LFG analytical results from sampling performed in December 2007.

Table 3.1 presents chemical characteristics of the LFG recovered at the Sunshine Canyon
Landfill.

Table 3.2 presents analytical results for sulfur bearing compound concentrations measured
in the LFG recovered at the Sunshine Canyon Landfill.

Appendix A provides laboratory analytical reports for representative samples of LFG
recovered at the Sunshine Canyon Landfill.
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Table 3.1 Landfill gas fuel properties for the Sunshine Canyon Landfill

2002-03 Dec. 2007
Component Analyses Analyses
Average Nitrogen (% vol.) 19.0 18.9
Average Oxygen (% vol.) 1.0 3.0
Average Methane (% vol.) 42.0 42.2
Average Carbon Dioxide (% vol.) 38.0 34.4
Average Fuel Value, HHV (Btu/scf) 425 427
Maximum Sulfur Content (ppmv as H,S) 123.5 91.1
Maximum TGNMOC' (ppmv C)) 10,800 6,650

1. Total gaseous non-methane organic compounds measured as methane.

June 24, 2009
Page 5



Derenzo and Associates, Inc.

Sunshine Gas Producers, L.L.C. June 24, 2009
Permit to Construct Application Page 6

Table 3.2 Concentrations of individual sulfur-bearing compounds in the gas recovered
from the Sunshine Canyon Landfill

2002-03 Dec. 2007 Maximum

Analyses Analyses Detected Value
Component' (ppmv) (ppmv) (ppmv)
Hydrogen sulfide 120.0 86.2 120.0
Carbonyl sulfide 0.16 0.31 0.31
Methyl mercaptan 3.33 3.09 3.33
Ethyl mercaptan 0.16 <0.20 0.16
Dimethyl sulfide 8.36 3.52 8.36
Carbon disulfide 0.26 <0.20 0.26
Isopropyl mercaptan 0.21 0.33 0.33
n-propyl mercaptan <0.06 <0.20 <0.20
Dimethyl disulfide 0.28 <0.20 0.28
TRS’ (as H,S) 123.5 91.1 133.8

Notes
Less than (<) indicates the compound was not detected at the method detection limit
specified in the table.

1.  Maximum concentration from analyses of LFG samples collected at the inlet to each
flare in 2002 and 2003 and recently in December 2007 (Appendix A).
2. Calculated total reduced sulfur.
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4.0 PROPOSED PROJECT DESCRIPTION

4.1 Process Description and Equipment Specifications

Sunshine Gas Producers plans to construct an electricity generation facility at the Sunshine
Canyon Landfill that will use methane-rich gas extracted from the landfill as fuel in gas
turbines to drive electricity generators. The proposed facility will consist of LFG treatment
equipment (for compression, gas dewatering, filtration and siloxane removal), five (5) gas
turbine engines connected to individual electricity generators, and ancillary equipment that
supports the electricity generation operations. The gas treatment system and electricity
generation facility will be constructed on land that is owned by the Sunshine Canyon
Landfill and leased to Sunshine Gas Producers.

The LFG compressors, gas treatment equipment and enclosed flare will be located on a
portion of the northwest property of the Sunshine Canyon Landfill near the existing storm
water retention basin. LFG will be supplied to the Sunshine Gas Producers compression
and treatment equipment by a pipe that is connected to the existing LFG collection system
header installed for the County portion of the landfill. Prior to startup of the proposed
electricity generation facility, the City and County LFG collection systems will be tied
together such that all LFG collected at the Sunshine Canyon Landfill will be routed to
common gas header.

The treated and compressed LFG will be piped to the gas turbine generator sets located on
the canyon ridgeline near existing Flare No. 8.

Appendix B provides site drawings that illustrate the general location of the proposed LFG
compression/treatment equipment and gas turbine generator sets on a portion of the

northern property of the Sunshine Canyon Landfill.

4.1.1 Landfill Gas Treatment and Compression

The proposed gas treatment system consists of compressors (first and second-stage
compressors), a siloxane removal system and aftercoolers that cool and dewater the gas.
LFG from the Sunshine Canyon Landfill gas collection header will be compressed using a
first-stage compressor to 5-20 pounds per square inch gauge (psig) and filtered. The
compressed gas will be directed through an air-to-gas cooler for cooling and moisture
removal and then to the bulk siloxane removal vessels; multiple sets of twin stainless steel
pressure vessels that are packed with a blend of adsorption media.

Following bulk siloxane removal, the gas is compressed using a second-stage compressor to
approximately 250 psig, filtered and cooled in a chiller equipped with a dewatering section.
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The compressed gas is piped to the canyon ridge elevation for use as fuel in the gas turbine
generator sets.

The specified LFG treatment and compressor system will produce a fuel that is filtered (to
remove particles down to 3-microns in diameter) and contains less than 1.5% moisture.
The siloxane removal system is designed to remove siloxane components in the LFG to a
final outlet concentration of 1 milligram per cubic meter (mg/m”).

4.1.2 Gas Treatment System Regeneration Enclosed Flare

At regular intervals, the adsorption media in the siloxane removal system is regenerated by
desorbing the captured siloxane with the use of a heated air stream. When the siloxane
adsorption capacity of the media within a vessel is exhausted, the vessel is taken off-line and
purged with heated air supplied from an electric heater and blower skid. The vessels are
installed in pairs so that one vessel remains in-service while one is in regeneration mode.
The heated air and desorbed siloxanes will be piped to an enclosed flare that will combust
fuel impurities (organic siloxanes and hydrocarbons) that are captured by the siloxane
removal media and desorbed during the regeneration process. At the end of the
regeneration process, the purged vessel is put into standby mode until its associated twin
vessel is ready to be taken off-line for regeneration.

Specifications provided by the prospective siloxane removal system vendor (Domnick
Hunter) indicate that a maximum of 2,200 scfm of purge air is required to regenerate a
single bulk adsorption vessel. The waste gas (heated purge air) from the regeneration
process is primarily air containing low concentrations of siloxanes and other organic
compounds and has minimal heating value. Specifications for the enclosed flare have been
developed based on the regeneration of a single vessel (a maximum of 2,200 scfm of purge
air). The designed flare has a maximum heat release of 6.4 million Btu per hour
(MMBtu/hr) which is required to incinerate the waste gas air stream. The flare will be
fueled with LFG. Waste gas is only produced during adsorption vessel regeneration, which
is approximately eight (8) hours (the total cycle time is approximately 10 hours, which
includes a cooldown period). Therefore, the flare will be in service on an intermittent basis.
A maximum of two regenerations will occur per day (2,200 scfm of purge air for a total of
16 hours).
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Table 4.1 presents a summary of the engineering design specifications for the enclosed

ground flare used to control siloxane system regeneration purge gas.

Appendix C provides information and technical specifications for the Domnick Hunter GES
Siloxane Removal System.

4.1.3 Gas Turbine Generator Sets

Sunshine Gas Producers is proposing to install five (5) Solar® Turbines Mercury 50
Recuperated Gas Turbine Generator Sets that are designed for operation on medium Btu
fuels. Each unit has a maximum rated heat input of 43.28 MMBtu/hr based on the lower
heating value of the fuel gas (LHV).

Actual gas turbine LFG usage rate is dependant on the heat value of the gas used as fuel.
At the minimum LFG heating value specified by Solar® Turbines for operation of the
Mercury 50 gas turbine (350 Btu/scf LHV) each unit has a maximum fuel consumption rate
012,060 scfm or 123,600 standard cubic feet per hour. The gas recovered from Sunshine
Canyon Landfill is expected to have an average heat content of 400 Btu/scf LHV
(approximately 440 Btu/scf HHV), resulting in an average fuel consumption rate of 1,800
scfim or 108,000 standard cubic feet per hour.

The units will be equipped with a propane fuel supply that will be used during startup
operations only.

Each gas turbine will be connected to an electricity generator. Analyses performed by
Solar® Turbines indicate that at maximum load, the electricity generator is capable of
producing up to 4,926 kW (4.9 megawatts, MW). Therefore, the proposed facility will
have a gross electricity generation capacity of 24.5 MW. The facility will use a portion of
the generated electricity to power the compressors and other parasitic load requirements for
the facility, resulting in a net maximum export to the utility grid of 20 MW.

Each gas turbine and electricity generator set is housed in a skid-mounted weatherproof
enclosure. The enclosure is equipped with inlet air filters and inlet and exhaust air silencers.
Emissions from the combustion of LFG in the gas turbine will be released uncontrolled (i.e.,
no add-on equipment is used to further reduce specific air pollutants) into the ambient air
through a 4 ft. diameter outlet flange connection on the roof of the skid-mounted enclosure.

Table 4.2 presents a summary of the engineering design and performance specifications for
the Solar® Turbines Mercury 50 gas turbine generator sets.
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Appendix C provides information and technical specifications for the Solar® Turbines
Mercury 50 gas turbine generator set.

4.2 Landfill Gas Control Capacity

The LFG fuel use capacity of the proposed electricity generation facility will be between
13.0 and 14.8 MMscf/day (based on the range of LFG fuel heating values presented in the
previous section). The design operating capacities of the proposed LFG combustion
devices will be adequate to control all of the LFG that is currently generated at the Sunshine
Canyon Landfill. Therefore, the operation of the proposed Sunshine Gas Producers LFG-
fueled electricity generation facility will result in the significant curtailment or temporary
discontinuation of LFG flaring operations at the Sunshine Canyon Landfill (except for
periods of equipment downtime and maintenance).

4.3 Energy Conservation and Environmental Benefits

The LFG generated by the Sunshine Canyon Landfill is currently being flared, which wastes
the energy value of this methane-rich gas. The use of LFG to fuel the proposed electricity
generation facility will conserve non-renewable fossil fuels that would otherwise be used to
generate the 20 MW of electricity that will be added to the local utility grid.

The regulated air pollutant emissions proposed for the electricity generation facility are
presented in this application as new facility emissions. However, these processes do not
generate additional air quality burdens in the vicinity of the landfill. The LFG flaring
operations performed at the Sunshine Canyon Landfill currently produce emissions of NOx,
CO, SOx, PM,, and certain toxic air contaminants. The reduction or curtailment of the
specified flaring operations (through the utilization of the LFG to fuel the electricity
generation facility) will reduce the amount of these pollutants produced by the landfill
flaring system.

4.4 Stationary Source Considerations

There is no ownership connection or any operational control between Sunshine Gas
Producers (the owner of the proposed LFG treatment and electricity generation facility) and
BFI (the owner/operator of the Sunshine Canyon Landfill). Sunshine Gas Producers has a
contractual agreement with the Sunshine Canyon Landfill for the rights to the gas generated
at the landfill and will sell the electricity under a power purchase agreement to the local
utility.

The proposed compression/treatment equipment and LFG-fueled gas turbine generator sets
will be owned and operated by Sunshine Gas Producers (the facility may be operated by a
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third party under an operational agreement) and located on land leased from Sunshine
Canyon Landfill within the boundaries of the landfill.

Based on previous discussions with representatives of the SCAQMD for a similar project at
the landfill, Sunshine Gas Producers will be issued a separate identification number and Title
V permit for the proposed facility. This is consistent with how similar third party LFG
energy recovery projects are permitted within the District.

The Sunshine Gas Producers equipment will be fueled exclusively with methane-rich LFG
generated by the Sunshine Canyon Landfill. Other than the ability to fire propane for
turbine startup conditions only, all of the fuel utilized by Sunshine Gas Producers will be
supplied by the Sunshine Canyon Landfill. Since this facility would not have the capability
to generate electricity without the existence of the landfill and Sunshine Gas Producers and
Sunshine Canyon Landfill are located on contiguous properties, the emission sources
(landfill and electricity generation facility) may be considered part of a single stationary
source for the purposes of federal Prevention of Significant Deterioration (PSD)
applicability and emission impact modeling.
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Table 4.1 Design and operating specifications for the enclosed ground flare (John Zink
ZULE ultra low emissions flare) used to control siloxane system purge air

Enclosed
Specification Ground Flare
Purge air from system regeneration (scfim) 2,200
Maximum heat release (MMBtu/hr LHV) 6.4
LFG fuel requirement (scfim) 275
Max. pilot fuel (propane) flow rate (scth) 50
Operating temperature (°F) 1,600
Retention time at 1600°F (sec) 1.5
Exhaust gas flowrate' (scfim) 3,406
Exhaust gas flowrate (acfm at 1,600°F) 13,238
Exhaust stack release height (feet) 40.0
Exhaust stack diameter (inches) 48.0
Exhaust stack inner diameter” (inches) 43.5

1. Total airflow requirement specified by John Zink Company, which includes 2,200 scfm
of regeneration purge gas, additional combustion air and the maximum LFG fuel
requirement.

2. After subtracting thickness of 0.25-inch stack wall and 2-inch refractory lining.
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Table 4.2 Design and operating specifications for the proposed LFG-fueled gas turbine
electricity generator sets

Solar® Turbines

Mercury 50 Total Facility
Specification Gas Turbine Genset Five (5) Units
Max. power generation' (MW) 4.9 24.5
Net power exported (MW) - 20.0
Heat input rate' (MMBtu/hr LHV) 43.28 216.4
Max. fuel consumption” (scfim) 2,060 10,300
Avg. fuel consumption’ (scfim) 1,800 9,000
Exhaust gas flowrate' (Ib/hr) 142,605 --
Exhaust gas flowrate (dscfim) 29,722 --
Exhaust gas oxygen content (%) 15 --
Exhaust gas temperature' (°F) 722 --
Exhaust stack release height (feet) 26.49 --
Exhaust stack diameter (inches) 55.0 --

As specified in Solar® Turbines Predicted Engine Performance sheet, Appendix C.
Maximum fuel consumption rate based on minimum LFG heat content specified by the
manufacturer, 350 Btu/scf LHV.

3. Average fuel consumption rate based on average expected LFG heat content for gas
recovered from the Sunshine Canyon Landfill, 400 Btu/scf LHV.

N —
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5.0 AIR POLLUTANT EMISSION RATES

5.1 Gas Turbine Generator Sets

Appendix D provides air pollutant emission rate calculations for the gas turbine generator
sets.

Table 5.1 presents a summary of air pollutant emission factors used for calculating pollutant
emission rates for the LFG-fueled gas turbine generator sets.

Table 5.2 presents a summary of calculated air pollutant emission rates for the LFG-fueled
gas turbine generator sets.

5.1.1 Nitrogen Oxides (NOx)

Solar® Turbines has issued a NOx emissions guarantee of 25 parts per million, by volume,
dry basis at 15% oxygen (ppmvd at 15% O,) for the Mercury 50 gas turbine generator set,
which is consistent with the SCAQMD BACT/LAER guidelines for LFG fired gas turbines.

The predicted engine performance sheet provided in Appendix C specifies an exhaust gas
flow of 142,605 pounds per hour (Ib/hr), which is equivalent to 29,722 dry standard cubic
feet per minute (dscfim, assuming the exhaust gas contains 5% moisture by volume).
Solar® Turbines representatives indicate that the exhaust gas oxygen concentration will be
approximately 15% measured on a dry gas basis. Based on these specifications, the
proposed NOx emission rate (25 ppmvd as NO; at 15% O,) results in calculated mass
emission rates of 5.30 Ib/hr and 127.2 pounds per day (Ib/day) per unit.

(25 scf NO,/10° scf gas) (20.9%-15%) (46 1b NO,/mol) (29,722 dscf/min) (60 m/hr)
/(20.9%-15%) / (387 dscf/mol) = 5.30 Ib/hr NO,

Continuous operation of five (5) identical units results in calculated NOx mass emission
rates 0f 635.9 Ib/day and 116.1 tons per year (TpY).

5.1.2 Carbon Monoxide (CO)

Solar® Turbines initially issued a CO emissions guarantee of 130 ppmvd at 15% O, for the
Mercury 50 gas turbine generator set, which was determined by the SCAQMD to satisfy
BACT/LAER for LFG fired gas turbines. However, based on recent emission evaluations
for the design of the Mercury 50 gas turbine, Solar® Turbines has provided Sunshine Gas
Producers with an updated emissions guarantee of 80 ppmvd at 15% O,. This will result in
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proposed project emissions below 250 TpY, which is less than the federal Prevention of
Significant Deterioration (PSD) applicability threshold for CO emissions.

The proposed CO emission rate (80 ppmvd at 15% O,) results in calculated mass emission
rates of 10.3 Ib/hr and 248 1b/day per unit.

(80 scf CO/10° scf gas) (20.9%-15%) (28 1b CO/mol) (29,722 dscf/min) (60 m/hr)
/(20.9%-15%) / (387 dscf/mol) = 10.3 Ib/hr CO

Continuous operation of five (5) identical units results in calculated CO mass emission rates
of 1,239 Ib/day and 226 TpY.

5.1.3 Volatile Organic Compounds (VOC) or Reactive Organic Gases (ROG)

Potential VOC/ROG emissions (as nonmethane organic compounds, NMOC) for the gas
turbine generator sets are based on the Municipal Solids Waste Landfill federal New Source
Performance Standard (MSW Landfill NSPS) which specifies required NMOC reductions
0f 98% by weight or to a combustor outlet concentration of 20 ppmvd as hexane at 3
percent oxygen. This federal limit may not applicable to the specified combustion
operations (if the proposed LFG treatment system satisfies the NSPS definition of
treatment, the use of treated gas exempts the device from the MSW Landfill NSPS NMOC
control requirements) but is specified as achievable based on similar determinations issued
by the SCAQMD.

Based on the exhaust gas specifications presented in Table 4.1 of the document, the MSW
Landfill NSPS NMOC emission rate (20 ppmvd NMOC as hexane at 3% O,) results in
calculated mass emission rates of 2.61 Ib/hr and 61.7 Ib/day per unit.

(20 scf CH,4/10° scf gas) (20.9%-15%) (86 1b CsH,4/mol) (29,722 dscf/min) (60 min/hr)
/(20.9%-3%) / (387 dsct/mol) = 2.61 Ib/hr NMOC as C¢H4

Alternatively, potential VOC/ROG emissions through the gas turbine engines may be
calculated based on 98% destruction of the total gaseous NMOC (TGNMOC) present in
the incoming LFG fuel stream. Analysis of the recovered LFG at Sunshine Canyon Landfill,
presented in Table 3.1 of this document, indicate a maximum measured TGNMOC
concentration of 10,800 ppmv as methane (CH,). A single analytical result out of the 21
LFG sampling results reviewed exceeds 10,000 ppmv. All other samples had reported
TGNMOC concentrations of 8,600 ppmv or less. Based on this information, VOC/ROG
emissions were calculated using an expected TGNMOC concentration of 8,600 ppmv as
CH,. Use of this fuel in a combustion device operating at 98% destruction efficiency results
in maximum emissions of 7.11 pounds per million cubic feet of LFG fired (Ib/MMcf). The
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Mercury 50 gas turbine generator set has a maximum fuel consumption rate of 2,060 scfm,
resulting in calculated mass emission rates of 0.88 Ib/hr and 21.1 Ib/day per unit

(8,600 scf VOC/MMcf LFG) (16 Ib/mol) (1-0.98) / (387 scf/mol) = 7.11 Ib VOC/MMecf LFG
(7.11 Ib VOC/MMef LFG) (2,060 scf LFG/min) (60 min/hr) = 0.88 b VOC/hr

Based on the expected high performance combustion efficiency of the Solar® Turbines
Mercury 50 gas turbine, the lower calculated VOC/ROG emission rate (based on 98%
destruction of LFG fuel containing 8,600 ppm TGNMOC) is considered achievable.
Continuous operation of five (5) identical units results in calculated VOC/ROG mass
emission rates of 105.5 Ib/day and 19.3 TpY.

5.1.4  Sulfur Oxides (SOx)

Sulfur oxides emissions have the potential to be produced during the combustion of LFG
since this gas contains sulfur components that are oxidized at the equipment operating
temperature. Therefore, the magnitude of the potential sulfur oxides emissions is dependant
on fuel sulfur content as opposed to combustion technology and controls. Results of
individual analyses (presented in Tables 3.1 and 3.2 of this document) on samples of LFG
obtained from the Sunshine Canyon Landfill (i.e., at the inlets to the three enclosed flares)
indicate that its maximum sulfur content is equivalent to 133.8 ppmv (as H,S).

Based on the variability in LFG sulfur content analyses, maximum estimated SOx emissions
rates for this project are based on a fuel gas sulfur content of 140 ppm as H,S (which is
slightly above the maximum measured content but below the SCAQMD Rule 431.1 limit of
150 ppmv presented in Section 6.1.5 of this document).

This total sulfur content value results in an equivalent SOx emission rate (as SO,) of 23.15
Ib/MMcf LFG combusted based on the complete oxidation of the fuel-bound sulfur.
Additionally, this sulfur content (140 ppmv) results in a calculated equivalent SOx emission
rate (as SO,) of 23.15 Ib/MMscf and 0.06 Ib/MMBtu HHV, which satisfies the federal
NSPS for new gas turbine engines (40 CFR Part 60 Subpart KKKK, presented in Section
7.1.2 of this document).

(140 scf H,S/MMcf LFG) (1 mol SO,/mol H,S) (64 Ib SO,/mol) / (387 scf/mol)
=23.151b SO,/MMcf LFG

The Mercury 50 gas turbine generator set has a maximum fuel consumption rate of 2,060
scfim, resulting in maximum calculated mass emission rates of 2.86 Ib/hr and 68.7 lb/day per
unit.
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Continuous operation of five (5) identical units results in calculated maximum SOx mass
emission rates of 343.5 Ib/day and 62.7 TpY.

5.1.5 Particulate Matter (PM10, PM>.5)

Fuel gas treatment for particulate removal will be used to treat the recovered LFG prior to
combustion, which is consistent with the SCAQMD BACT guidelines for LFG fired gas
turbines. Additionally, a siloxane removal system will be installed, as recommended by
Solar® Turbines, to minimize silicon-based particulate formation within the gas turbine.

Certain particulate matter emissions are inherently formed in the combustion process
regardless of the combustor design and level of fuel gas particulate filtration (condensable
compounds that precipitate in the atmosphere to create fine particulate matter). Solar
Turbine has guaranteed a PM,/PM, s emission rate for this project that is equivalent to
0.021 pounds per million Btu (HHV) fuel input (Ib/MMBtu).

The Mercury 50 gas turbine generator set has a maximum fuel consumption rate equivalent
to 48.09 MMBtu/hr HHV. The proposed PM,o/PM, s emission factor (0.021 [b/MMBtu)

results in maximum calculated mass emission rates of 1.01 Ib/hr and 24.2 Ib/day per unit

Continuous operation of five (5) identical units results in calculated PM;o/PM, s mass
emission rates of 121 Ib/day and 22.1 TpY.

5.1.6  Hazardous Air Pollutants (HAP)

Hazardous Air Pollutants have the potential to be produced during the combustion of LFG
to be used as fuel by the gas turbines since:

1. HAP compounds are present in the gas generated by the Sunshine Canyon Landfill
and the fuel combustion process is not 100% complete (i.e., a small portion of the
HAPs pass through the fuel combustion system).

2. Chlorinated compounds that are present in LFG have the potential to form hydrogen
chloride (HCI, a regulated HAP) when they are combusted.

Potential HAP emissions exhausted from the gas turbines have been estimated based on
concentrations of individual air contaminants measured in samples of LFG obtained from
the Sunshine Canyon Landfill (analytical data are available for all common LFG HAP
constituents except acrylonitrile and mercury, default concentrations were used for these
chemicals).
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The contribution of HCl to the HAP potential emissions of the gas turbines was estimated
based on LFG sampling data (Appendix A) and calculations presented in Appendix D. The
results of this analysis indicate that the potential HCl emission rate for LFG combustion is
equivalent to 5.12 Ib/MMscf LFG. Total HAP emissions (including HCI) are equivalent to
5.54 Ib/MMcf LFG.

The Mercury 50 gas turbine generator set has a maximum fuel consumption rate of 2,060
scfim, resulting in maximum calculated HAP mass emission rates of 0.68 lb/hr and 16.4
Ib/day per unit.

Continuous operation of five (5) identical units results in calculated HAP mass emission
rates of 82.2 Ib/day and 15.0 TpY.

5.2 Gas Treatment System Regeneration

Appendix E provides air pollutant emission rate calculations for flaring the siloxane removal
system regeneration waste gas.

Table 5.3 presents a summary of air pollutant emission rates for the proposed flaring
system.

Emissions control for the siloxane removal system regeneration waste gas stream will be
provided by an enclosed LFG-fueled ground flare (John Zink ZULE ultra low emissions
flare). The flare will have a maximum design heat input rate of 13.1 MMBtu/hr, which
corresponds to a maximum LFG fuel flowrate of 624 scfm (calculated at a minimum LFG
LHYV of 350 Btu/scf).

Air pollutant emissions for NOx and CO for the flaring system were calculated based on the
following LAER flare emission factors as specified in the John Zink proposal:

e (.025 MMBtu/hr for NOx; and
e (0.060 MMBtu/hr for CO.

The VOC emission factor calculated for the gas turbines based on 98% destruction of
NMOC in the recovered LFG, 7.11 Ib/MMcf of LFG fired (0.018 Ib/MMBtu), is considered
representative for the enclosed flare.

The maximum SOx emission factor calculated for the LFG recovered from the Sunshine
Canyon Landfill (presented in Section 5.1.4 of this document) is 23.15 Ib/MMscf or 0.060
Ib/MMBtu.
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The enclosed flare will be used during the regeneration of up to two siloxane adsorption
vessels per day. The regenerations will either occur simultaneously or in series. Flare
operation at a maximum heat input of 13.1 MMBtu/hr for eight (8) hours per day results in
calculated air pollutant emissions of:

0.328 Ib/hr and 2.62 Ib/day for NOx (as NO,);

0.786 Ib/hr and 6.29 Ib/day for CO;

0.240 Ib/hr and 1.92 lb/day for VOC/ROG (as TGNMOC); and
0.866 Ib/hr and 6.94 Ib/day for SOx (as SO,).

Particulate matter emissions for the enclosed flare are calculated based on the amount of
siloxane purged from the adsorption vessels during regeneration and oxidized to particulate
SiO; in the flare. Based on the results of analyses performed in December 2007 (laboratory
reports in Appendix A), the LFG recovered at the Sunshine Canyon Landfill has an average
siloxane content of 11.3 ppm, which corresponds to 2.40 pounds of elemental silicon (Si)
per million cubic feet of gas (2.40 Ib/MMcf as Si).

The organic siloxanes present in LFG, many of which are large-chain semi-volatile
materials, have the propensity to be removed by chilling and dewatering the fuel gas stream.
Limited data are available to estimate siloxane removal efficiency for the LFG dewatering
process. For the purpose of this application, an estimated removal efficiency of 50% is used
to determine the siloxane loading on the siloxane removal system (i.e., the LFG will contain
1.20 Ib/MMcf Si following the chiller and dewatering process).

The bulk siloxane removal system consists of multiple (four) twin vessel units connected in
parallel to the main LFG fuel supply. At most, the flow through any single vessel is one-
fourth of the total LFG flow to the gas turbines (approximately 2,250 scfm). Regeneration
of'a vessel on a three-day cycle (i.e., the vessel is in adsorption for three days) results in the
adsorption of 11.55 pounds of elemental silicon (2,250 scfm of LFG containing 1.20
Ib/MMscf Si for 72 hours at 99% adsorption efficiency). During regeneration the organic
siloxanes are purged from the adsorption media and combusted in the flare, which has the
potential to form particulate SiO,. Based on the regeneration of two vessels per day, the
molecular weights of elemental Si (28.09) and SiO, (60.08), the regeneration process has
the potential to form 49.4 pounds SiO, per day.

(11.55 Ib Si/vessel) (60.08 1b Si0,/28.09 Ib Si) (2 vessels/day) = 49.4 b SiO, (PM)/day
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5.3 Major Polluting Facility Emission Thresholds
Table 5.4 presents a summary of total air pollutant emissions for the proposed project.

Air pollutant emission equipment and processes that are located within the boundary of the
SOCARB are considered a major polluting facility if it emits or has the potential to emit:

e 10TpY of VOC or NOx;
e 50 TpY of CO;

e 70 TpY of PM,; or

e 100 TpY of SOx.

Based on the specified criteria and the potential annual air pollutant emission rates
presented in this section, the proposed project (gas treatment system and five LFG-fueled
gas turbine generator sets) is considered a major polluting facility for VOC, NOx and CO.
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Table 5.1 Criteria air pollutant emission factors used to calculate emissions for the LFG-
fueled gas turbine electricity generator sets

Regulated Emission
Air Pollutant Factor Basis for Emission Factor
Manufacturer’s guarantee
V]
NOx 25 ppmvd at 15% O, BACT/LAER
Manufacturer’s guarantee
0
€O >3 ppmvd at 15% O: Exceeds current LAER requirement
98% reduction of TGNMOC
VOC/ROG 7.11 Ib/MMcf LFG BACT/LAER
Total fuel LFG sulfur < 150 ppm H,S
SOx 24.8 Ib/MMcf LFG Rule 431.1, NSPS KKKK compliance
BACT/LAER
PMyq 0.015 Ib/MMBtu HHV Review of test data

Exceeds current LAER requirement
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Table 5.2 Summary of proposed allowable mass emission rates for the LFG-fueled gas turbine electricity generator sets

Emission Rates per Unit Gas Turbine Facility Emissions

Regulated (Single Mercury 50 genset) (5 Identical Units)

Air Pollutant (Ib/MMBtu) (Ib/hr) (Ib/day) (tons/yr) (Ib/hr) (Ib/day) (tons/yr)
NOx (as NO,) 0.110 5.30 127.2 23.2 26.50 635.9 116.1
CcO 0.148 7.10 170.3 31.1 35.48 851.6 155.4
VOC/ROG 0.018 0.88 21.1 3.85 4.40 105.5 19.3
SOx (as SO») 0.064 3.07 73.6 13.4 15.34 368.1 67.2
PM,o/ PM;s 0.015 0.72 17.3 3.16 3.61 86.6 15.8
HAP' 0.014 0.68 16.4 3.00 3.42 82.2 15.0

1 Includes potential hydrogen chloride emissions formed from the combustion of chlorinated compounds in the LFG.
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Table 5.3 Summary of proposed allowable mass emission rates for regeneration of the
siloxane removal system

Enclosed Flare Calculated Air Pollutant

Emission Factors Emission Rates'
Air Pollutant (Ib/MMBtu)  (Ib/MMcf) (Ib/hr) (Ib/day) (tons/yr)
NOx (as NO») 0.025* -- 0.160 2.56 0.47
CO 0.060 * - 0.384 6.15 1.12
VOC/ROG 0.018® 7.11 0.117 1.88 0.34
SOx (as SO,) 0.064 24.8 0.409 6.55 1.20
PM,o/ PM, - 1.8° 1.63° 26.1 4.77
HAP 0.014 5.54 0.091 1.47 0.27
L. Calculated based on 16 hours of operation per day at the maximum heat input rate of 6.4

MMBtu/hr.

A. LAER emission rates specified in the John Zink ZULE flare proposal.
B. Based on 98% destruction of LFG TGNMOC.
C. Based on source test results for existing landfill gas flares.
D. Includes potential particulate matter contribution of siloxane system purge gas.

Table 5.4 Total air pollutant mass emission rates for the proposed project compared to
major polluting facility thresholds

Total Proposed Project Emissions Major Polluting
Gas Turbines and Enclosed Flare Facility Threshold
Air Pollutant (Ib/day) (tons/yr) (tons/yr)
NOx 638.5 116.5 10
CcO 857.7 156.5 50
VOC/NMOC 107.4 19.6 10
SOx 374.6 68.4 100

PM,o / PM;s 112.7 20.6 70




Derenzo and Associates, Inc.

Sunshine Gas Producers, L.L.C. June 24, 2009
Permit to Construct Application Page 24

6.0 APPLICABLE SCAQMD RULES AND REGULATIONS

6.1 Prohibitions

6.1.1 Visible Emissions (Rule 401)

Rule 401, VISIBLE EMISSIONS, prohibits the emission of air contaminants that cause
visible emissions for more that three minutes in any one hour that are equivalent to an
opacity designated as No. 1 on the Ringelmann Chart, as published by the United States
Bureau of Mines.

Based on the design and operation of the proposed LFG treatment system, enclosed flare,
and gas turbine, the opacities of the exhausts from these fuel combustion devices will be in

compliance with Rule 401.

6.1.2 Particulate Matter (Rule 404)

Rule 404, PARTICULATE MATTER-CONCENTRATION, prohibits the discharge of
particulate matter that exceeds the concentrations specified by Table 404(a) of the
regulation. However, paragraph 404(c) of the rule exempts emissions resulting from the
combustion of gaseous fuel in a gas turbine.

6.1.3 Liquid and Gaseous Contaminants (Rule 407)

Rule 407, LIQUID AND GASEOUS CONTAMINANTS, specifies that ... 4 person shall
not discharge into the atmosphere from any equipment carbon monoxide (CO) exceeding
2,000 ppm by volume measured on a dry basis, averaged over 15 consecutive minutes.

The proposed CO exhaust gas concentration for the gas turbine is 80 ppmvd at 15%
oxygen. The expected exhaust gas oxygen content is expected to range from 15 to 16% by
volume. Therefore, the actual CO concentration in the turbine exhaust gas will be
significantly less than the Rule 407 allowable concentration of 2,000 ppmv.

6.1.4 Combustion Contaminants (Rule 409)

Rule 409, COMBUSTION CONTAMINANTS, specifies that ... A person shall not
discharge into the atmosphere from the burning of fuel, combustion contaminants
exceeding (.23 gram per cubic meter (0.1 grain per cubic foot) of gas calculated to 12
percent of carbon dioxide (CO») at standard conditions averaged over a minimum of 15

consecutive minutes.
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Combustion contaminants are defined in Rule 102 as particulate matter from the burning of
materials. Based on the particulate matter air pollutant emission rate presented in Table 5.2
and the expected CO, content for the turbine exhaust gas (generally 4 to 5% by volume),
the gas turbine exhaust has a combustion contaminant (i.e., particulate matter) content of
0.03 grams per standard cubic meter (g/scm) at 12% CO, (Appendix D provides supporting
emission concentration calculations), which is significantly less than the allowable 0.23
g/scm that is specified in Table 409.

6.1.5 Sulfur Content of Gaseous Fuels (Rule 431.1)

Rule 431.1, SULFUR CONTENT OF GASEOUS FUELS, specifies that the maximum
allowable sulfur content of LFG that is utilized as a fuel in a combustion process is 150
ppmv (measured as H,S), averaged on a daily basis. Rule 431.1 paragraph (d) requires that
the LFG sulfur content be monitored using a continuous fuel gas monitoring system or
other approved monitoring method. However, paragraph (g)(9) provides an exemption to
the monitoring requirement if it can be demonstrated that the supplier of the gaseous fuel
has already complied with the sulfur monitoring requirement of Rule 431.1(d).

The LFG used to fuel the proposed gas turbine generator sets will be supplied by the gas
collection system that is installed and operated at the Sunshine Canyon Landfill. The landfill
owner contracts periodic monitoring for the sulfur content of the LFG being directed to its
flaring processes. Results of analyses performed on samples of LFG obtained from the
Sunshine Canyon Landfill (which are presented in Section 3.0 of this document) indicate
that its maximum sulfur content is approximately 133.8 ppmv (as H,S). Proposed SO,
emission rates for the Sunshine Gas Producers gas turbine generator sets and enclosed flare
are based on a LFG sulfur content of 140 ppmv.

Sunshine Gas Producers will prepare a proposed monitoring plan to demonstrate
compliance with the provisions of Rule 431.1 gaseous fuel sulfur content standard for
SCAQMD review and approval prior to startup of the proposed facility.

6.2 Source Specific Standards

Rule 1134, EMISSIONS OF OXIDES OF NITROGEN FROM STATIONARY GAS
TURBINES, specifies allowable NOx emission limitations based on the type and efficiency
of gas turbine being used. The NOx emission rate proposed for the Solar® Turbines
Mercury 50 LFG fueled generator sets exceeds the requirements specified in Rule 1134
(i.e., emissions from the proposed turbine are lower than those specified in the rule).
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6.3 New Source Review — Best Available Control Technology (Rule 1303)

Rule 1303, NEW SOURCE REVIEW REQUIREMENTS, specifies that Best Available
Control Technology (BACT) shall be employed for the installation or modification of a
source that results in an emission increase for any non-attainment air contaminant, ozone
depleting compound, or ammonia. Pursuant to Rules 1303(a)(2) and (a)(3), BACT for
sources:

e Located at major polluting facilities shall be at least as stringent as Lowest Achievable
Emission Rate (LAER).

e Not located at major polluting facilities shall be as specified in the BACT Guidelines for
such source categories (minor source BACT, MSBACT).

The operation of the proposed LFG-fueled electricity generation facility at the Sunshine
Canyon Landfill will not necessarily result in increased air pollutant emissions in the
SOCARB since the LFG fuel used in this equipment will correspond to equal curtailments in
the amounts of LFG required to be controlled by the landfill flaring processes. However,
the proposed gas treatment and electricity generation equipment and processes will be
owned by Sunshine Gas Producers, which is a separate company having no ownership
connections to the landfill owner/operator. Therefore, for the application of Rule 1303, the
proposed equipment and processes will be considered new facilities and emission sources
that are subject to appropriate emission control requirements. As a major polluting facility
LAER is required to be installed on the proposed LFG-fueled electricity generation facility
for non-attainment pollutants (PM;o/PM, s) and any non-attainment pollutant precursors
(SOx, NOx and VOC/ROG as precursors to particulate matter and ozone).

LAER is typically determined based on specific air pollutant emission rates that have been
achieved in practice (AIP LAER) for specific types of air pollutant emission producing
equipment or processes. The SCAQMD Best Available Control Technology Guidelines
(July 2006) indicates An emission limit or control technology may be considered achieved
in practice (AIP) for a category or class of source if it exists in any of the following
regulatory documents or programs:

o AQMD BACT Guidelines

o CAPCOA BACT Clearinghouse

o USEPA RACT/BACT/LAER Clearinghouse

o Other districts’ and states’ BACT Guidelines

o BACT/LAER requirements in New Source Review permits issued by AQMD or
other agencies.
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Therefore, these sources were reviewed to evaluate LAER for the proposed LFG
combustion processes.

Appendix F provides data and background information that supports the landfill gas-fueled
turbine emission LAER determinations (issued construction permits and database queries
referenced in this section).

Table 6.1 presents a summary of NOx and CO BACT/LAER determinations for waste gas-
fueled turbine generator sets.

Table 6.2 presents a summary of VOC, PM and SOx BACT/LAER determinations for
landfill gas fired turbines.

6.3.1 Gas Turbine NOx and CO LAER

In general, NOx and CO emissions that result from fuel combustion and the control
mechanisms for those emissions are related. Increased excess air and combustion
temperatures typically result in more efficient fuel combustion, which limits CO formation.
However, excess oxygen in high-temperature environments has the potential to increase the
formation of thermally-derived NOx. As a result of this relationship, NOx and CO emission
reductions from combustion technology adjustments cannot be performed independently on
each pollutant and the control of these gases were collectively considered in the LAER
analysis.

6.3.1.1 CARB Guidance

CARB has developed and published Guidance for the Permitting of Electrical Generation
Technologies, July 2002 to assist companies and organizations in the permitting of electrical
generation equipment. This CARB guidance document:

e Recognizes the benefits of generating electricity from waste gases (landfill and digester
gas) and provides BACT determinations for gas turbines fueled with waste gases.

¢ Indicates that waste gases “contain impurities that, if combusted will likely poison
catalyst-based post combustion control systems.”

e Indicates that post combustion controls (selective catalytic reduction, SCR) have been
implemented for a gas turbine fired with a mixture of 15% LFG and 85% natural gas
and that this is possible due to the low percentage of landfill gas.
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e Determines that additional fuel treatment and post combustion controls have limited
success and/or have not been proven to be cost effective in reducing air pollutant
emissions from waste gas combustion applications.

e Recommends that NOx BACT for gas turbines fueled with waste gas is 25 ppmvd at
15% oxygen.

6.3.1.2 California Air District BACT/LAER Determinations

SCAQMD and Bay Area AQMD (BAAQMD) have established BACT for waste gas-fired
turbines that are located at non-major polluting facilities and published these determinations
for general reference. These agencies have determined that minor source BACT for waste
gas-fired turbines for:

e NOxis 25 ppmvd at 15% oxygen; and
e COis 130 ppmvd at 15% oxygen (SCAQMD Minor Source BACT Guidelines) or
200 ppmvd at 15% oxygen (BAAQMD Minor Source BACT Guideline).

One major facility BACT/LAER determination is posted on the SCAQMD BACT website
for a combined cycle gas turbine located at a County Sanitation Districts of Los Angeles
County (LA County Sanitation District) waste water treatment plant. This turbine is fueled
with a mixture of 60% digester gas and 40% natural gas and is equipped with water
injection for air pollutant emission control. Operating permits issued this facility specify
LAER-based emission limits of 25 ppmvd NOx at 15% oxygen and 60 ppmvd CO at 15%
oxygen. However, this determination is not applicable to the proposed LFG-fueled gas
turbine generator sets since the high Btu value of the mixed gas stream (60% digester gas
and 40% natural gas) results in more efficient combustion as compared to units fired
exclusively with medium Btu fuels (e.g., 100% LFQG).

Two (2) LAER determinations have recently been issued by the SCAQMD for LFG-fueled
gas turbine generator sets. LAER-based emission limits of 25 ppmvd NOx at 15% oxygen
and 130 ppmvd CO at 15% oxygen are specified for Solar® Turbines Mercury 50 generator
sets in construction permits issued to Ameresco Chiquita Energy, LLC (Facility ID 140373)
and LA County Sanitation District Calabasas Landfill (Facility ID 042514).

6.3.1.3 USEPA RBLC Databases

A query of the USEPA Office of Air Quality Planning and Standards RACT / BACT /
LAER (Reasonable Available Control Technology, Best Available Control Technology,
Lowest Achievable Emission Rate, RBLC) Clearinghouse was performed for LFG-fueled
turbines (Process Codes 16.120, 16.150 and 16.250).
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The specified data search, which reviewed information available through February 11, 2008,
identified four (4) determinations. The specified allowable NOx emission rates in the
database records range between 5 and 50 ppmvd at 15% oxygen. However, the 5 ppmvd
NOx LAER determination in the RBLC search results is for a facility at the University of
New Hampshire that is equipped with a molecular sieve CO, removal system for the
recovered LFG. Based on discussions with a representative of the issuing authority (New
Hampshire Department of Environmental Services, NHDES) this system was installed to
recover CO, gas as a usable product. Due to the increased heat value of the LFG fuel
stream (approximately 850 Btu/scf), LAER for this project was evaluated based on natural
gas turbine technology and the corresponding emissions profile issued by the manufacturer.
The CO; recovery / LFG fuel treatment system has a parasitic electricity requirement that is
equal to approximately 50% of the gross electricity generation rate for the gas turbine
generator set. Since Sunshine Gas Producers has no known user for a recovered CO, gas
stream and the goal of the project is to maximize electricity production for use in Southern
California, this LAER determination (5 ppmvd NOx) is not applicable to the proposed
Sunshine Gas Producers gas turbine generator sets fueled exclusively with LFG. The next
lowest NOx emission rate in the database search results is 32 ppmvd NOx at 15% oxygen.
The NOx emission rate proposed for the proposed Sunshine Gas Producers LFG-fueled gas
turbine generator sets is 25 ppmvd NOx at 15% oxygen, which is less than the applicable
determinations posted to the USEPA RBLC.

The specified allowable CO emission rates in the database records range between 10 and
100 ppmvd at 15% oxygen. The most stringent determination is associated with the
University of New Hampshire facility equipped with a molecular sieve LFG CO, recovery
system, which is not applicable to the proposed Sunshine Gas Producers project. The next
lowest determination in the RBLC search results is 72 ppmvd CO at 15% oxygen for two
facilities in New Jersey. This is 10% lower than the proposed emission rate for the
Sunshine Gas Producers LFG-fueled gas turbines (80 ppmvd CO). However, these facilities
have a corresponding permitted NOx emission limit of 32 ppmvd NOx, which is 25%
greater than that proposed for the Sunshine Gas Producers LFG-fueled gas turbines.

The control technology specified for these determinations is dry low-NOx combustors.
None of the records in the USEPA RBLC Clearinghouse search results indicate that add-on
emission controls have been established as BACT (or LAER) for LFG-fueled gas turbines.

Based on the specified regulatory agency control equipment determinations, the use of the
Solar® Turbines Mercury 50 gas turbines, with dry low-NOx combustor technology
represents LAER for the production of electricity from medium Btu waste gas. The
proposed NOx emission rate of 25 ppmvd is considered AIP LAER. The proposed CO
emission rate of 80 ppmvd exceeds (is less than) current AIP LAER determinations.
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6.3.2 Gas Turbine VOC LAER

MSW landfills have the potential to generate appreciable amounts of gaseous materials (i.e.,
methane and NMOC, some of which are classified as reactive organic gases, ROG) that are
released into the ambient environment without the use of controls.

The installation and operation of the proposed LFG-fueled electricity generation facility will
provide additional control for the NMOC, VOC/ROG and other gaseous materials that are
generated by the Sunshine Canyon Landfill and collected with its active gas system.
Although the primary purpose of these LFG combustion processes (i.e., gas turbines) is to
produce electricity, the operation of the equipment is similar to that of the existing flares
where significant ROC/VOC reductions are achieved to demonstrate compliance with the
MSW Landfill NSPS, which specifies required NMOC reductions of 98% by weight or to a
combustor outlet concentration of 20 ppmvd as hexane at 3 percent oxygen.

VOC emission calculations for the proposed gas turbines based on the MSW Landfill NSPS
control requirements are presented in Section 5.1.3 of this document. The high
performance combustion efficiency of the Solar® Turbines Mercury 50 gas turbine is
expected to result in a VOC emission rate that is equivalent to 0.018 Ib/MMBtu based on
98% destruction of LFG fuel containing a maximum of 8,600 ppm TGNMOC.

This is consistent with requirements specified in the construction permits issued to
Ameresco Chiquita Energy, LLC and the LA County Sanitation District County Calabasas
Landfill for Solar® Turbines Mercury 50 generator sets. The emission limits specified in
the final construction permits for those facilities is equivalent to 0.010 [b/MMBtu (as
opposed to 0.018 Ib/MMBtu), which is most likely based on a lower site-specific LFG
TGNMOC concentration.

BACT/LAER determinations for VOC emissions from LFG-fueled gas turbines posted in
the OAQPS RBLC database are based on an outlet VOC/NMOC concentration of 20
ppmvd as hexane at 3% oxygen (three of the results present the emission limit adjusted to
15% oxygen).

Based on the preceding information and specified regulatory agency control equipment
determinations, proper design and operation of the gas turbine combustion system to
achieve a VOC destruction efficiency of 98% by weight is AIP LAER for the proposed
project gas turbines fueled with LFG.
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6.3.3 Gas Turbine PMio LAER

The calculated maximum PM;, emission rate for the proposed LFG-fueled electricity
generation facility is approximately 50% of the major polluting facility threshold of 70 TpY.
However, due to the major polluting facility status of the proposed project resulting from
the magnitude of potential NOx, CO and VOC emissions, the SCAQMD requires that a
LAER analysis be performed to justify the proposed emission rate for all regulated
pollutants.

The SCAQMD and Bay Area AQMD Best Available Control Technology Guidelines
specify PM,o BACT for LFG or waste gas fired turbines as fuel gas pretreatment for
particulate removal.

The requirements specified in the construction permits issued to Ameresco Chiquita Energy,
LLC and the LA County Sanitation District Calabasas Landfill for LFG fueled Solar®
Turbines Mercury 50 generator sets specify LAER-based emission limits 0f 0.021 and 0.017
Ib/MMBtu, respectively. These limits are based on the use of fuel gas pretreatment systems
with siloxane removal and the required emission rate to satisfy new source review modeling
requirements (Rule 1303(b)).

BACT/LAER determinations for PM,, emissions from LFG-fueled gas turbines posted in
the OAQPS RBLC database range from 0.017 to 0.042 Ib/MMBtu. The determinations are
based on the use of LFG fuel treatment for particulate removal. None of the records in the
USEPA RBLC search results indicate that add-on emission controls have been established
as BACT (or LAER) for LFG-fueled gas turbine PM;, emissions.

Therefore, PM;o BACT/LAER for the Sunshine Gas Producers LFG-fueled turbines is fuel
gas treatment that includes siloxane removal. Solar® Turbines has guaranteed a PM;,
emission rate 0.021 Ib/MMBtu (HHV) of fuel for this project based on proper maintenance
of the turbine combustion, fuel treatment and siloxane removal systems. This emission rate
will satisfy the Rule 1303(b) Significant Change Air Quality Standard (Section 6.4 of this
document presents the results of an air quality modeling demonstration). Therefore, the
proposed emission rate, 0.021 Ib/MMBtu, is determined to be AIP LAER for the gas
turbine engine.
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6.34 Gas Turbine SOx LAER

The calculated maximum SOx emission rate for the proposed LFG-fueled electricity
generation facility is significantly below the major polluting facility threshold of 100 TpY.
However, due to the major polluting facility status of the proposed project resulting from
the magnitude of potential NOx, CO and VOC emissions, the SCAQMD requires that a
LAER analysis be performed to justify the proposed emission rate for all regulated
pollutants.

SOx emissions resulting from the combustion of LFG is dependent on fuel sulfur content as
opposed to combustion technology; therefore, the proposed gas turbines will not produce
SOx emissions in excess of that which would be produced by continued operation of the
LFG flaring systems at the Sunshine Canyon Landfill. The Permits to Construct issued
these flaring systems specify the requirements of Rule 431.1 as the basis of compliance
relative to SOx emissions.

6.3.4.1 California Air District BACT/LAER Determinations

The requirements specified in the construction permits issued to Ameresco Chiquita Energy,
LLC and the LA County Sanitation District County Calabasas Landfill for LFG fueled
Solar® Turbines Mercury 50 generator sets specify compliance with Rule 431.1 as the basis
of compliance relative to SOx emissions. The permitted SOx mass emission rates for these
facilities are equivalent to 0.025 and 0.064 Ib/MMBtu, respectively. The difference in
emission limits specified in the final construction permits is most likely due to differences in
site-specific LFG sulfur concentration analyses.

6.3.4.2 USEPA RBLC Databases

BACT/LAER determinations for SOx emissions from LFG-fueled gas turbines posted in the
OAQPS RBLC database range from 0.040 to 0.230 [b/MMBtu. Two of the four
determinations reference compliance with the gas turbine new source performance standard
(40 CFR Part 60 Subpart GG) fuel sulfur content restriction (0.8% by weight). None of the
records in the USEPA RBLC search results indicate that add-on emission controls or sulfur
removal systems have been established as BACT (or LAER) for LFG-fueled gas turbine
SOx emissions.
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6.3.4.3 Stationary Combustion Turbine NSPS

The Standards of Performance for Stationary Combustion Turbines (40 CFR Part 60 Subpart
KKKK) are applicable to new turbine engines with heat input ratings that are equal to or
greater than 10 MMBtu/hr. The Solar® Turbines Mercury 50 gas turbine generator set has a
maximum heat input of 48.09 MMBtu/hr (HHV). Therefore, this equipment is subject to the
SO, emission standards of 40 CFR Part 60 Subpart KKKK, which specify SO, emissions for
any continental turbine cannot exceed 0.90 Ib/MWh or burn fuel with potential SO, emissions
in excess of 0.060 [/MMBtu. These requirements are significantly more stringent than the
fuel sulfur limitations in the previous gas turbine NSPS (40 CFR Part 60 Subpart GG).

The LFG recovered from the Sunshine Canyon Landfill contains relatively low
concentrations of H,S and other sulfur-bearing compounds. Worst-case emission
calculations are presented in this document for the historical maximum analytical results
(133.8 ppmv sulfur as H,S). Based on the preceding information, use of this fuel to
generate electricity and continuous compliance with Rule 431.1 (an allowable sulfur content
of 150 ppmv as H,S for equipment that is fueled with LFG) and the federal NSPS for
stationary combustion turbines (40 CFR Part 60 Subpart KKKK) is SOx AIP LAER for the
proposed project gas turbines.

6.3.5  Flaring System BACT/LAER

The SCAQMD Minor Source BACT Guidelines for a landfill gas flare specify the use of a
ground level, shrouded design with a:

Retention time at 1500°F equal to or greater than 0.6 seconds;
Auto combustion air control;

NOx emission rate of 0.06 lb/MMBtu or less; and

Knockout vessel for PM control.

b=

The flare will, at a minimum, be designed to achieve the performance criteria specified
above.

BACT /LAER determinations published by SCAQMD and certain determinations posted in
the OAQPS RBLC specify air pollutant emission rates of 0.025 Ib/MMBtu for NOx and
0.060 Ib/MMBtu for CO. The records for these determinations indicate the flares are
equipped with low emission technologies such as forced air injection and LFG/combustion
air premixing.
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The John Zink ultra low emissions flare (ZULE) proposed for this project is equipped with
LFG/combustion air premixing and has a:

e Guaranteed NOx and CO emission rates of 0.025 and 0.060 Ib/MMBtu, respectively;
¢ Guaranteed hydrocarbon destruction efficiency of greater than 98%;
e Retention time that exceeds one (1) second at an operating temperature of 1600°F.

Based on the preceding information and specified regulatory agency control equipment
determinations, these parameters satisfy AIP LAER for the proposed flaring system.

6.4 New Source Review — Modeling (Rule 1303)

Rule 1303(b)(1), NEW SOURCE REVIEW REQUIREMENTS, Modeling, requires that
the operation of new sources of regulated air pollutants result in maximum impacts that are
less than the:

1. Significant Change in Air Quality Concentration as specified by AQMD; or

2. Most Stringent Air Quality Standard, as specified by AQMD, when combined with
maximum background concentration measurements obtained from the nearest
monitoring station.

Impacts associated with the emission of NOx (as NO,) and CO exceed the Significant
Change in Air Quality Concentration. However, when the proposed facility impacts are
combined with the measured background concentrations, the resulting cumulative impact is
in compliance with the Most Stringent Air Quality Standards.

The measured background concentrations for PM;, at the nearest monitoring location,
Santa Clarita Valley, indicate an exceedance of the Most Stringent Air Quality Standard
within the last three years; therefore, the impacts from any new sources are required to be
less than the Significant Change in Air Quality Concentration. The air pollutant dispersion
analysis indicates that potential PM;, emissions from the proposed facility result in
maximum impacts that are less than the Significant Change in Air Quality Concentration.

Table 6.3 presents calculated ground level air pollutant concentrations compared to
applicable Rule 1303 air quality standards.

Appendix G provides an air quality modeling protocol and demonstration required to
evaluate the impacts of criteria air pollutant emissions produced by the proposed LFG-
fueled enclosed ground flare and gas turbine generator sets.
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6.5 New Source Review - Emission Offsets (Rule 1303)

Rule 1303(b)(2), NEW SOURCE REVIEW REQUIREMENTS, Emission Offsets, specify
that air pollutant emission increases that exceed:

e 4 TpY for NOx, VOC, SOx, PMy; or
e 29 TpY for CO,

shall be offset by either Emission Reduction Credits or by allocations from the Priority
Reserve.

The magnitudes of the potential criteria pollutants that will be emitted from the proposed
LFG fueled electricity generation facility require that these emissions be offset.

During discussions that occurred with SCAQMD representatives in January 2008, the
regulatory agency verified that the proposed LFG-fueled electricity generation project
qualifies as a LFG control project that will be allowed to utilize Priority Reserve allocations
assigned to Essential Public Service.

Since the proposed project will transfer LFG from the Sunshine Canyon Landfill flares to
the proposed LFG treatment system and gas turbine generator sets, appropriate portions of
the Essential Public Service Priority Reserve allocations that were issued by the SCAQMD
to offset the total potential flaring emissions will be used to offset the proposed project total
potential emissions.

The combined (shared) use of the specified Essential Public Service Priority Reserve
allocations by the Sunshine Canyon Landfill flares and proposed electricity generation
facility will allow for appropriate continuous LFG control to be achieved through the
operation of the existing Sunshine Canyon landfill flares and/or the proposed facilities as
needed.

The SCAQMD verified that the proposed LFG utilization project is prohibited from
participation in the Regulation XX Regional Clean Air Incentives Market (RECLAIM).
This exemption from RECLAIM is applicable to the operation of the facilities when the
associated equipment is fueled with LFG. The use of supplemental fuels to operate the
proposed equipment that result in NOx emissions greater than 4 TpY would remove the
exemption and trigger RECLAIM applicability.
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6.6  New Source Review — Toxic Air Contaminants (Rule 1401)

Rule 1401, NEW SOURCE REVIEW OF TOXIC AIR CONTAMINANTS, requires that
new emission units which emit toxic air contaminants must demonstrate compliance with
specified limits for maximum individual cancer risk (MICR), cancer burden, and noncancer
acute and chronic hazard index (HI).

Appendix H provides information and calculations for the health risk assessment (HRA)
required to evaluate the impacts of air toxic pollutants emissions produced by the proposed
LFG-fueled enclosed ground flare and gas turbine generator sets.

6.7  Title V Permits (Regulation XXX)

Based on the major source thresholds specified in Regulation XXX, Rule 3001,
APPLICABILITY, the proposed facility (Sunshine Gas Producers LFG treatment system,
enclosed flare and five gas turbine generator sets) is subject to the Title V permitting
program.

AQMD Permit to Operate application forms and appropriate fees are being submitted with
this application requesting issuance of an initial Title V Operating Permit for Sunshine Gas
Producers.

6.8 California Environmental Quality Act (CEQA)

The proposed project (LFG-fueled electricity generation facility) results in increased
potential emissions of regulated air pollutants that are subject to the requirements of the
SCAQMD NSR permitting program. Therefore, the SCAQMD is required by the
California Environmental Quality Act (CEQA) to evaluate air quality and other
environmental impacts that result from the proposed project. A CEQA environmental
impact assessment is required to be reviewed and approved by appropriate regulatory
agencies before the SCAQMD can issue final Permits to Construct for the proposed project.

An appropriate environmental impact assessment is being prepared by Sunshine Gas
Producers and will be forwarded to SCAQMD (or other agencies determined to be
appropriate) as a separate submittal when it is complete.
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Table 6.1 Summary of CO and NOx BACT/LAER determinations for waste gas fired turbines
Turbine / Genset

Gas Turbine Specifications NOx CO
Facility Type Fuel (MMBtu/hr) (MW) Basis (ppmvd) (ppmvd)
California Air District Determinations
SCAQMD Guidelines General LFG/DG NS NS MSBACT 25 130
BAAQMD Guidelines General LFG NS NS MSBACT 25 200
Ameresco Chiquita Energy Solar Mercury LFG 53.1 4.6 LAER 254 130
LA County San. Calabasas Landfill Solar Mercury LFG 51.6 4.6 LAER 254 130
LA County San. Water Treatment Plant Solar Mars 90 DG/NG 113 9.9 LAER 25 160
Determinations Posted in USEPA RBLC
University of New Hampshire (NH)' Solar Mercury LFG/NG 43.6 NS LAER/PSD 5 10
Green Knight Energy Center (PA) Solar Centaur LFG 46.2 33 BACT 50 100
Monmouth Energy (NJ) Solar Taurus LFG 70.8 6.2 32 72
MCUA Landfill Project (NJ) Not Specified LFG 74.0 NS PSD BACT 32 72

Fuel abbreviations: LFG = landfill gas, DG = digester gas, NG = natural gas
NS = not specified

A.  These permits contain provisions to lower the NOx and CO emission limits that are specified in the final operating permits based on site

specific emission testing.

1. The University of New Hampshire facility uses a molecular sieve to remove and recover CO, from the recovered LFG fuel stream. This is
being performed to generate a usable CO, product stream and was not specified as part of BACT control technology review.
BACT/LAER for combustion air pollutants is based on natural gas turbine emission profiles due to the increased heat content of the

resulting fuel stream.
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Table 6.2  Summary of VOC, PM and SOx BACT/LAER determinations for waste gas fired turbines

VOC PM,o SOx SOx
Facility Fuel Basis (ppmvd) (Ib/MMBtu) (ppm S in fuel) (Ib/MMBtu)
California Air District Determinations
SCAQMD Guidelines LFG/DG MSBACT NS NS 150 ppm NS
BAAQMD Guidelines LFG MSBACT NS NS 150 ppm NS
Ameresco Chiquita Energy LFG LAER 20% 0.021 150 ppm 0.025
LA County San. Calabasas Landfill LFG LAER 204 0.017 150 ppm 0.064
LA County San. Water Treatment Plant DG/NG LAER NS NS NS NS
Determinations Posted in USEPA RBLC
University of New Hampshire (NH) LFG PSD BACT NS 0.042 NS NS
Green Knight Energy Center (PA) LFG BACT 6.6" 0.020 0.8 % 0.23
Monmouth Energy (NJ) LFG NS 10° 0.017 0.8 % 0.05
MCUA Landfill Project (NJ) LFG PSD BACT 5" 0.034 NS 0.04

Fuel abbreviations: LFG = landfill gas, DG = digester gas, NG = natural gas
NS = not specified

A. Concentration as hexane at 3% oxygen.
B. Concentration as hexane at actual turbine exhaust conditions or 15% oxygen
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Table 6.3 Calculated ground level air pollutant concentrations compared to applicable Rule 1303 air quality standards

Emission Emission Predicted Applicable
Rate per Rate Source Measured Cumulative Air Quality
Averaging Turbine Flare Impact Background' Impact’ Standard
Pollutant Period (g/s) (g/s) (ug/m’) (ug/m’) (ug/m’) (ug/m’)
NO; 1-hour 0.668 0.0413 87.86 172 260 500
Annual 0.668 0.0413 2.33 39 41 100
CcoO 1-hour 1.301 0.0990 171.1 5,821 5,992 23,000
8-hour 1.301 0.0990 49.49 4,357 4,357 10,000
PM 24-hour 0.1272 0.2594 2.01 - - 2.50
Annual 0.1272 0.2594 0.467 - - 1

1. Highest concentration for most recently available three-year period (2004 — 2006) recorded at the Santa Clarita Valley monitor.
2. Predicted source impact combined with highest measured background concentration.
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7.0 FEDERAL AIR QUALITY RULES AND REGULATIONS

7.1 Standards of Performance for New Stationary Sources

7.1.1 Municipal Solid Waste Landfills

Standards of Performance for MSW Landfills (MSW Landfill NSPS, 40 CFR Part 60
Subpart WWW) regulate NMOC emissions that are generated by affected landfills.

§60.752 Standards for air emissions from municipal solid waste landfills specifies that:

(b)(2) ... the owner or operator shall: (iii) route all of the collected gas to a control
system that complies with either ...

(A) An open flare ...

(B) A control system designed and operated to reduce NMOC by 98 weight-
percent, or, when an enclosed combustion device is used for control, to either
reduce NMOC by 98 weight percent or reduce the outlet NMOC concentration
to less than 20 parts per million by volume, dry basis as hexane at 3 percent
oxygen ...

(C) Route the collected gas to a treatment system that processes the collected gas
for subsequent sale or use ...

Equipment that utilizes treated LFG, which is collected for subsequent sale or reuse, is not
subject to the NMOC emission control compliance demonstration and equipment operating
parameter monitoring and recordkeeping requirements of the MSW Landfill NSPS.

The USEPA has issued several determinations that specify compressing, de-watering and
filtering LFG (as received from the landfill well field system) satisfies the definition of
treatment (treated gas) for the purposes of compliance with §60.752(b)(2)(iii)(C). These
determinations were based on the clarification of treatment presented in the preamble to the
May 23, 2002 proposed changes to the MSW Landfill NSPS (67 FR 36476-36481).
Proposed modifications to the MSW Landfill NSPS are currently under review by the
USEPA that may affect the criteria for gas treatment. Sunshine Gas Producers will review
the promulgated MSW Landfill NSPS to determine whether the proposed gas treatment
system satisfies the requirements for treated gas and, if appropriate, request a treated gas
determination from the SCAQMD and/or USEPA based on the MSW Landfill NSPS
requirements that are applicable at the commencement of operations (determination that the
gas turbines are fueled with treated gas and that compliance with the MSW Landfill NSPS
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air emission standards is achieved routing collected LFG to a treatment system that
processes the collected gas for subsequent sale or reuse). With this determination, the
provisions of the MSW Landfill NSPS will apply to the Sunshine Gas Producers facility up
to, and including, the gas treatment system.

7.1.2  Stationary Combustion Turbines

As presented in Section 6.3.4.4 of this document, the proposed gas turbines are subject to the
conditions of the stationary combustion turbine NSPS (40 CFR Part 60 Subpart KKKK),
which specify:

1. NOx emissions for a new electric generating turbine firing gaseous fuels other than natural
gas having a peak load heat input rate less than 50 MMBtu/hr cannot exceed 96 ppmvd at
15% oxygen or 5.5 pounds per megawatt hour (Ib/MWh).

2. SO, emissions for any continental turbine cannot exceed 0.90 Ib/MWh or burn fuel with
potential SO, emissions in excess of 0.060 [b/MMBtu.

Appendix D provides calculations to demonstrate compliance with the stationary
combustion turbine NSPS conditions.

In addition, the combustion turbine NSPS specifies performance testing, equipment
operating parameter monitoring (i.e., indicators that bear a significant relationship to
emissions are required to be monitored during the performance testing) and reporting
requirements that are applicable to the proposed Sunshine Gas Producers LFG-fueled gas
turbines.

7.2 National Emission Standard for Hazardous Air Pollutants

The Sunshine Gas Producers LFG-fueled gas turbines and enclosed ground flare have the
potential to emit:

1. HAPs from the incomplete combustion of these compounds that are present in the
LFG.

2. Inorganic HAP compounds (primarily HCI) that are formed during the combustion
of chlorinated compounds, which are present in LFG.

Potential HAP emission rates have been calculated for the proposed LFG fueled electricity
generation facility based on the analytical results from LFG sampling. Based on these
worst-case calculations, total HAP emissions are less than the major source threshold for
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combined HAP emissions (25 TpY). Calculated worst-case HAP emissions for HCI (a
regulated HAP) exceed 10 TpY. These calculations, which are based on the maximum
potential LFG fuel use rate, maximum analytical values for chlorinated compounds, and the
complete conversion of all chlorinated compounds to HCI, tend to overestimate HCI
emission rates.

7.2.1 Municipal Solid Waste Landfill NESHAP

The Municipal Solid Waste Landfill NESHAP (MSW Landfill NESHAP, 40 CFR Part 63
Subpart AAAA) is applicable to any MSW landfill that has accepted waste since November
8, 1987 or has additional capacity for waste deposition and is either a:

1. Potential major source of HAP; or

2. Area source of HAP and has a design capacity that exceeds 2.5 million Mg (or 2.5
million cubic meters) and has estimated uncontrolled NMOC emission rates in
excess of 50 Mg/yr.

The Sunshine Canyon Landfill has a design capacity that exceeds 2.5 million Mg and is
required to operate a gas collection and control system pursuant to the federal MSW
Landfill NSPS. Therefore, the Sunshine Canyon Landfill is an affected source relative to
the MSW Landfill NESHAP and is required to comply with the start-up, shutdown and
malfunction (SSM), deviation reporting (§63.1965), and notification (§63.1980) provisions
of the MSW Landfill NESHAP.

The Sunshine Gas Producers facility will be fueled with treated gas and compliance with the
gas collection and control requirements of the MSW Landfill NSPS is achieved by routing
the collected gas to a treatment system that processes the gas for subsequent sale or reuse.
Therefore, the requirements of the MSW Landfill NESHAP are applicable to the LFG
collection system up to and including the gas treatment system. The MSW Landfill
NESHAP requirements are not applicable to the combustion equipment that uses the treated
gas as fuel (i.e., gas turbines).

7.2.2  Stationary Combustion Turbine NESHAP

The proposed LFG fueled turbine engines are subject to the National Emission Standards
for Hazardous Air Pollutants for Stationary Combustion Turbines (40 CFR Part 63 Subpart
YYYY) since the calculated worst-case HCI emissions exceed 10 TpY.
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40 CFR §63.6090 specifies that a stationary combustion turbine which burns landfill gas
does not have to meet the requirements of Subpart YYYY except for:

1. Initial notification requirements;

2. Fuel use monitoring requirements; and

3. Annual reporting requirements.
7.3  Acid Rain Program
The Federal Acid Rain Program (40 CFR Part 72) has been promulgated pursuant to
requirements of Title IV of the 1990 Clean Air Act Amendments. New unit exemption
provisions of Subpart 72.7 specify that utility units:

1. Having a total nameplate capacity of 25 MW or less;

2. Not burning coal or coal-derived fuel; and

3. Burning gaseous fuel (other than landfill gas) with an annual average sulfur content
0f 0.05% by weight or less,

are exempt from the Acid Rain Program, except for its notification and recordkeeping
requirements (Subparts 72.2 through 72.7 and Subparts 72.10 through 72.13).

Since the proposed Sunshine Gas Producers equipment is fueled exclusively with LFG (i.e.,
natural gas is not used as a supplement fuel) the electricity generation processes are not
subject to the Federal Acid Rain Program.

7.4  Prevention of Significant Deterioration

The Prevention of Significant Deterioration of Air Quality permitting program (40 CFR Part
52.21) is applicable to the construction of any new major stationary source or any major
modification at an existing major stationary source in an area designated as attainment or
unclassifiable with respect to federal air quality standards (NAAQS).

Based on the major source threshold criteria for major PSD source regulation, the pollutant
specific attainment status of the geographic area in which the project is to be operated, and
the magnitude of the potential annual criteria air pollutant emission rates for the proposed
project (less than 250 tons per year for all criteria pollutants), the proposed LFG-fueled
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electricity generation facility is not subject to the requirements of the PSD permitting

program.

Report Prepared By:

Robert L. Harvey
Engineering Services Manager
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December 17, 2607 LTR/368/07

ggrﬁe?; ?ﬁ@@?ﬁﬂh
Cornevstohe Envirommental
1801 Mounkain View Ave.
Oceangide, CA 92054

Bear Daryrell:

Pleage find enclosed the labovatory analysis reports,

quality assurance summaries, and the original chain of
sustody form for thres Tedlar bag samples received Decenber
>, 2007,

The gamples were analyzed for TO-18 components, tobal
reduced suifur compounds, permanent gases, TONMO, and semi-

gquantitatively for siloxane compounds ase regquested on the
chain of gustody forwm.

8incerely,

AbmAR, Tngo.

Michael L. Porter
Laboratory Director

Engl,
MLE /o
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LABORATORY ANALYSIS REPORT

Parmanent Sases and Totsh GEssous None Methane Drganics (TERMO)
Anplysia in Tedisr Bag Sampies

Repurt Date:  December 10, 2007
Clignt Corfersions Enviranmesital
Povisetlosstion: Supshine Capvon Langill
Clent Profect Né: BOODEZG 4
Dats Reveived: Oscember 5, 2007
Date Anaiyred: Detember 848, 2007

ANALYSIB DESCRIPTION
Permanent gages were measured by thermal conductivity detéction/gas chromalography

(YOR/EC). Total gasdous hob-rpthane oiganics (TGNMOL was measured by fame lonization
detedfivnictel combustion analygis (FID/TCA), EFA Method 25

AtmaA Lab Mo.: 033978 03327-9 1336710
Bampie 1D | Flare #1 [ Flare #8 | Flarg#z |

Componens ' {Concentration i %,v)

Nitrogern 250 7.79 24.0
Oxygan 241 1.58 508
Methdne 372 509 a8z
Caon dinvide 336 380 W5

{Congentration in pprv]
TENMO 2970 6660 4010

The reported oxygen concentration Includes any argon presentin the sample. Calibration
is based ob o stenderd atmbsphere contalning 20.95% oxygen end 0.93% argon.

The accuracy of permanent gas analysis by TCDYGC Is +/ 2%, actual resulls sre reported,
TGNMO s total gasenus nonaristhans organics measured and reported as ppm methans.

Michael L. Porter
Latigratory Sirector

Page 1 of 2
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CUALITY ASBURANGE SUMMARY
{Rapeat Anplvses)

Project Losation: Sunghine Canyon Landill
Date Received: Detembigr &, 2007
Date Analyzed: December § & 6, 2007

_.._g@%ﬁg o | 'gﬁggﬁgs‘ggg;gg;g C Mean U B §
e Run#i | Mun#2 | Cone | FromMeen|

Companenis {Convarntration & %,V

Nitrogen Fiare #1 25.1 250 25.0 0.20

Oxygen . Flare #1 2AZ 240 241 0.41

Methare Flare #1 37.2 371 37z .13

Carbon dinxide Flare #1 332 32.9 338 1.0

{Cnnnentration in ppinv)

TEMNMO o Repeat

Three Tedior bayg sarnples, leboistory numbers 03387-(8-10), were analyzed for parmanent gases
and TGNMD, Agreementbetwads repeat anslyses is s measure of pracision and is shown above
in the eolumn "% Differenice from Mean”, Repeat analyses ore an important part of AlmAA's quality
assurance program.  The avérage % Difference from Mean for 4 repeat measuremenis from the
fthree Tediar bag saimiples is 0.44%.

Page 2 of 2
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LABORATORY ANALYERIS REPORT

HMydrogen Sulfide and Reduged Sulfur Uompnunds
| Ahsivils s Tedler Bag Sampies
Regart Date: Decamber 10, 2007
Cllart: Cornprstine Ernviranmeantal
Project Logation: Burishife Canyod Landgil
Clignt Project No. BO0028.1
Date Received: December 5, 2007
Drate Anglyred, Devember 8 & 6, 2007

ANALYBIS DESCRIPTION

Hydrogen sulfide was analyzed by ges chromatography with & Halt electrolytic conductivity detector
operated in the oxidative sulfur mode. All other components wers misgstret by GO/ Mass Spee.

AtmAA Lab Nou Qa3gTE ) R T8 330714
Sample L0 | Flare#t | Flare#s | Flare#y |

Componenty tConcentrstion i ppriv) '
Hydragen sulfide 862 54.0

Carbany! sulfide 3.2 .31

Methyl mercaptan 140 , 3.08

Ethyl mercaptan <0.2 <0.2

Dimethyl sulfide 352 aze

Carbon disylfids <2 <02

igapropy! mercaptan 0.2 £33

n-propyl mersaptan <0.2 (.2

Dimethy! disulfige <02 <0.2

RS g1.1 61.0 79.8

TRS - totsl reduced sulfur

Michael L. Porfer
Laboratory Director
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CHIALITY ABSURANCE SUMMARY
{Repeat Ansivess)

Broject Lotation: Bunshine Canyon Landill
Date Reteived: Decemberd, 2007
Digte Anglyred: Dscember 5 & 8, 2007

3#%9% ______ i ggé gﬁg%%ﬁé b | s g .
9 Fun#®1 | Run#2 | Conc. | From Mean)
Compongnis {Conceniration in pprw}
Hydrogen sulfide Flare #1 85.6 88.7 86.2 .84
Flare #8 536 544 54.0 .74
Flare #3 784 735 74.8 1.7
Carbonyl suifide Fiare #1 <02 «(.2 o -
Hidre #3 =032 =2 - m—m
Methyl mercaptan Flare #1 141 1.40 140 .36
Flara #2 1.88 1.84 .88 ERL
Ethyl mercaptan Fiare #1 <0.2 <0.2 e e
Flare #3 .2 .2 _—
Dimetvd suffide Flare #1 3.8 3.54 3as2 o427
; Flare #3 2.82 2.61 262 0.18
Carbon disulfids Flare #1 «f1.2 <02 e
Flare #3 5.2 =02 —_— —
igo-propyt mercaptan Flare #1 0.2 <0.2 s _—
Flare #3 0.20 0.20 0.20 0.0
n-propyl mercaptan Flare #1 =0,2 <0.2 - -
Flare #3 -2 “0.2 — —
Bimethy disuifide Flars #1 <2 0.2 e -
Flare #3 (3.2 <32 —— e

Three Tedier bag samples, labaratory numbers G3387-(8-101, were analyred for hydrogen sulfide
and reduced sulfur compounds. Agresment Letween repeat analyses is & measure of precision
and Is shown above in the column *% Difference from Mean®. Repeat analvses are an impartant
part of AtmAA's qualily ssurence program. The average % Difference from Mean for 8 repeat
reasurements fnom the three Tedisr bag samplss is 0.63%.

Page 2 of 2
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LABGHATORY ANALYSIS REPORT

Semi-quaniiative Measuremen of Volatlle Organic
Bllicon Componerts in Tedlar Bag Sanples

. Repori Date:  December 10, 2007
CHlent Comersione Environmendst
Project Location:  Sunshine Canyon Landfil
Clisnt Project No.: BODOZ8.1
Date Recsived: Devember 5, 2007
Date Anglyzed: Decemberfed-€ 2007

Volatiie sificon components are measured by GC/Mass Spec. in the selected ion monltor mode.
Toluens is used as a standard fo caleuiste obzervad siicon componerts.

AnBA Lab No pa3grs {33974 GERET-10
SampletD: | Flae#t | Fae# | Flere#s |
‘ semi-quantdstive

Components. . (Coricentration in ppmiv)
Tetramethylsilane ¢.083 0.200 0.258
Tritmethylsiianol 2428 6.488 4278
Hexamethyldigiloxane 0.393 1.703 0.973
Hexamethylovelotrigiioxane 0,078 0238 0.478
Octamethyitrisiloxane <(3,08 «{0.06 <0.08
Octamethyloyclotetrasiioxans 0.978 3.057 1734
Decamethyltetrasiloxane <0.08 <0.06 <0.06
Decamethyicydlopenitasiioxans 1880 £.398 2.332

testad; 5.828 18.084 8.752

Sifleon components are reparted using the response factor for loluene and are therefors
semi-guantifative. Standards for the volstlie species pbesrved and reported are not available.

Michasl i Porier
Laboratory Director
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GUALITY ASSURANCE SUMMARY
tRopsal Analises)

Profect Locall

; Jyon Langfil
Cliaril Project '

 Sample 1 Repesi Analysis | Mesan | G UH E
[i%; Run#1 | RundZ | Conc. | From Mean|
Componants _ ongentration in ppmv)
Tetramethylsilane Flare #1 0.062 0064 0.083 1.6
Fiare #8 0200 0201 0.200 .25
Flare #3 0.265 0.252 0.258 25
Trimethylsiiano! Flare #1 2435 2422 2:438 0.27
Flara #8 §.475 8.502 8488 0.21
Flarg #£3 4.347 4,206 4276 1.8
Hexameihyidisitoxane Flare #1 0.397 0.505 0.392 .51
Flara @8 1702 1704 1.703 g8
Flare #3 (1990 0.856 0.873 1.7
Hexamethyioyclotrisiioxans Flare #1 8077 0.074 0076 2.4
Flare #8 0,239 0.238 {3,238 .21
_ Flare #3 0.182 0176 04178 17
Octamethylirisiloxane Fiare #1 <0.06  <0.08 - -
Flare #8 <008 <008 -
Flare #3 <0.08 <0.06 e s
Octamethylcyclotetraslioxane Flare #1 1.004 0.954 0.97¢ 28
Flare #8 3.104 3.010 3087 1.5
Fiagre #3 1.828 1.645 1.734 81
Decamethyltatrasiioans Flare #1 0,08 =0.06 o s
Flare #8 <0.06  <0.06 — -
Flare #3 <0.08 =008 - -
Desamethyicyelopéntasiionans Flars #1 1858 1821 14880 36
Blare #8 8675 8.920 6388 4.3
Figre #3 2740 1824 2.332 17

Ihree Tedlar bag samples, laboratory numbers 03387-(8-10), were analyzed semi-quantitatively
Tor slioxane compounds, Agresmient batween repsat snalyses is & measure of pracision and is
shigwe above i the column "% Diffsronoe. frim Mean®. Repest shalyses ars an important part
of AlmAA's qualily assurstice program. The average % Difference from Maan for 18 repest
medsurements from three Tedlar bag samples fs 2.6%.

Pagezof 2
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LABORATORY ANALYEIS REPORT
TE15 Companent Analysis in Lanchll Gas Tedler BAg Sampias, by GOME
Repoit Diate: Desember 14, 2007
"""" Cifant  Comerstone Erwironmental
Project Locgtion: Sunshing Canyin Lardil
Cliant Project Nor BOUUZBS
Date Recsgived: Decamber 5, 2007
Date Analyzed. Decermber 8, 2007
AMAA Lal Now 03397-8 0AAH7 -9 03307-10
Sample D | Plare #1 Flare#d | Flare#s |
(Concentations i ppby)
Corponents _
Freon 12 g26 2840 1080
Crioromedhane =80 <80 <gi
Fraon 114 104 218 101
viny!l Chiloride 0 563 304
1,3 Butadisng <Al <80 <80
Bromumellang =60 <80 <80
Chisrsethane 80 <80 <80
Gromosthene <Al <80 <80
Acelung 8100 10800 6006
Braun 14 <hi 81y <80
isopropyl Alchotiol g0 <80 <80
1,1-Dichiorpsthans <80 w80 <B0
Methylens Chiorids 608 456 271
&-Chloro-4-lropene 2100 =100 «100
Carpon Uisuifide £80 116 “80
Fraan 113 B0 <80 <80
traris1,2+Dichloroethens <80 <80 ~80
1,1-Dighlcroathane 186 191 111
MTEE <80 B0 <f0
Vil Acslisle =80 =80 <00
2-Butanons £740 12400 B870
gig-12-Dichisraginens 528 &24 581
n-Hexans <80 <Bp <80
Chigrofarm <80 <8 =80
Ethyl Agatote 4200 11700 8340
Tetratidrofuran 2140 2690 1990
1. 2-Bichlorosthane 127 - 447 <80
1.1 1-Trishiorosthane =50 B0 G
Benzens 1860 3180 1880
Carbon Tetrachionds B0 2BE <BO
Cysiohantne BB 2600 2810
1,2-Dichioroprapans 280 <80 <80
Bromadichlorometnane <80 <B0 <80
Trchiorosthehe 200 3EE 258

Page 1of 8
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LABORATORY ANALYSIS REFORT
{eontinusd)

TO-15 Componant Anglvsis in Landfll Gas Tedler Bag Samples, by GUME

Report Date, Decgmber 14, 2007
U Cligrn Comerstane Ervirsnmerial
Project Locstion: Sunshinz Canyon Lendiif
Cllient Project No.. BOGUZE4
Date Reveived: December 5, 2007
Date Anslyzed: Dacember 8, 2007

AtmAA Lab No.: 02397-8 03397-8 03397-10
SampleiD: | Flare# | Pore#8 |  Flaress |
{Ooncenishions In pobv)

Compgnents
1,4-Dioxane B0 <80 <B0
2.2 ATrimethyl Pentans <805 <80 <80
n-Heplane <80 B <80
cis-1.3-Dichicropropene - <BE <g0 <4U
4-Methyl-2-pentanons 1030 1470 1090
trans-1,3-Dichloropropens - <80 <80 <50
1,12 Trichloroethans =80 <80 <R
Tolvene BTRO 10300 7RG
2-Hexanone <80 <80 <80
Gibromchigromethans <50 <G <80
1,2-Dibromomethane <6l =60 <60
Tetrachiorosthiene 261 817 376
Chiorobienzene " w80 <80 <gh
Cthylbenzens 1620 1410 1340
m,p-Xylene 3080 3130 2540
Bromoform <& <60 RGO
Styrang =6 =60 <80
1,1,2,2-Tetrachlorethians <60 <80 <80
o-Xylghe 1100 1060 aae
2-Chimuiulusne =100 =160 =180
4-Ethyl Toluane 420 538 a58
13,5 Trimelwd Benzene 16 44 175
1,2 A-Trimsthyl Benzens B0 pictl
1.3-Dichlorabanzens <hif} <80
1 &-Dichiorobenzens <0 <G
1,2-Dighiotobénzernie <80 <60
1,2 &« Trichiorabanzene 2RO <80
Hexachlorabutadiens =80 <80

)
A

Michael L Portar
i phorstory Direstor

Pagezof &
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HALITY ASSURANGE BURBARY
{Repept Anslysss)

Projeci Lotation: Sunshiris Canyon Landil
Date Ressiver: December 8, 2007
Diate Analyzed: Decermber 8, 2007

Sample [ Repest Analysis Mear g, 2 DL
13 | Runsl | Rungz | Cone | From wegn|
Sommunents - . {Congentration In ppby]
Froon 12 Flarg #1 886 Uy 828 7
Chioromethans Flare #1 <80 B0 -
Freon 114 Flare #1 87.8 144 104 £.3
Wirwt Chioride Flare #1 318 345 230 4.4
1,3-Butadians Flare #1 «<Hi =80
@ Beoaomathans Flare 41 <80 <3 win -
Chitroathane Flare #1 = <80 . e
Bromoethéns Flare #1 =80 «HU nam wem
Acetone Flare #1 10100 8100 2109 11
Froon 14 Flare #1 B0 <50
msoprapyt Alchoho! Elars #1 <80 =80 -
1,1-Dichiorostheng Flare #1 <80 <80 o -
Methylgne Chioride Flare #1 -etd 591 668 1%
3-Chloro-1-Propene Flare #1 <100 <100 e o—
Carbon Disuifide Flare Y <80 <80 —_ e
Froon 113 Plate #1 <80 <88 -— e
wans-{.2.Dichlorosthens Flars @1 <80 %8 - e
1, I-Uichibrogthans Figrs #1 202 171 188 4.3
MTBE Flare #14 <80 <80 e s
Yinyi Acetate Flare #1 <80 <8l -— e
2-Bdanong Flarn g1 &976 8820 8740 3.3

Pane 3of §
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Componarnis

i1, 2 Dickloroathens
feHgans
Chiarofonn
Ethyl Acetate
Tetrahydrofuran
1,2:Dighicroethans
1,4, 4-Trighlorasthans
Berzene

Carpon Tetrachioride

Cyclohexgng

1 Z-Ushloropropans
Bromodichlorometnane
Trichloroethene

1 4-Dioxane

2.2 4-Trimethyl Pantane
n-Heptane

ciz-1 3Dighloropropens
4-Methvi-2-pentanone
trans-1.3-Dinhioropronans
1. 2 Trighloroethans
Tohugne

ZuHgranons

ATHAS

QUALITY ASSURANGE SUMMARY

PAGE

[Baneal Anolvses)
(eopthed)
Sample | Bepest Anslysie Masan g |
i [ Bun#l | RunZz | Conc. |From Ko |
{Congentration in gobv;
Flare®1 840 CUEE 7 2

Flare #1 R =50 o e
Fiare #1 <66 <0 —
Flare #1 4470 3840 4200 8.3
Flars #1 1854 2320 2340 8.7
Flars #1 127 127 127 0.0
Flare #1 <80 <50 - -
Flare #1 1680 1460 1560 8.1
Flare #1 =50 =50 - wen
Fiare #1 Z7EG 2420 2680 &4
Blare #1 <80 =80 o .
Flare #1 <80 <80 o
Flare #1 204 197 200 1.7
Fiare #1 <80 <80 - s
Fiare #1 «50 <80 - e
Flare #1 <80 <80 _— -
Fiare #1 <Rl <80 - -
Flare #1 1040 1020 1030 087
Flare #1 <80 <80 e -
Flare #1 <80 <80 - -
Fiare #1 6900 6670 87RO 1.7
Flars #1 <BIY R — —

Pagedof &
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12718/2887 1444 BLEIUAEISG ATHAA BaGE . 17

QUALITY ASBURANCE SUNBIARY
{Rapest Anslyset)

{Confnusd)
Saiﬁg;ée; wsgeati%ﬁgzg%%g Mean ; % DIt | E
i | Run#l | Run#Z | Conc. |[FromMean
Cotponsnts (Coneerdration in pabv)
B B e g e e e

1, 2-Wpramomethans Flarp 1 <0 <80 s
Tetrachiorosthene Flare #1 e 282 261 0.38
Chigrobanzens Flare #1 <8( <8 s
Ethylbenzene Flare #1 1650 1680 1820 2.2
m.peRyiens Flare #1 3440 2 2080 1.2
Bromoforn Flare #1 <80 <8 — sna
Styeane Fiare #1 <30 <60 —
1.1.2.2-Tetrachicrathana Fiare #1 <60 <60 o e
o-Xylene Fiare #1 1090 1110 1100 091
E"%@sﬁosae&e Figra #1 2400 =400 e
4-Ethyt Toluene Flarg #1 388 443 420 84
1,3,5-Trimethyl Benzena Flare #1 208 228 216 4.4
1.24-Trimethyl Banzene Fiare #1 283 308 300 2.5
1,3-Dichiorobenzene Flare #1 <60 <60 - -
14-Dichlorsbanzens Fiare #1 =B <80 - -

1, 2-ichiprabenzens Flare #1 <& <80 e —
1.2.4-Trichisrobenzans Fiare #1 <80 <80 — -
Hexschiorobutadiens Flare #1 8% <80 ne e

Thres Tedlar bag samples, leboratory numbers O3397-(8-10), were analyzed for TO-15 components
oy GOMS. Agreemint betwaer repeat analyses fs & méasure of precition and s shown sbove In
the column "% Difference from Mean®. Repeat analyses sre anirriportant parl of AAA's guality
assurance program. The average % Difference from Mean for 23 repest measurements from

thres Tedldrbay semiples 15 4.7%,

Pagesof 5
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APPENDIX B

SITE DRAWINGS






Derenzo and Associates, Inc.

Revised electricity generation facility location






Xrefs: XQ—1-P02.DWG XC—0-UTIL.DWG XQ—-1-PD1.DWG XCX—0—LIMITS.DWG XC—0-DSGN.DWG XC—O0—CONT.DWG XCX—0D-BASE.DWG XGT—DHO1.DWG

10 ‘ 11 12 13 14 15

KEYNOTES: O
LEGEND: J

1. AFTERCOOLER
2. COMPRESSORS — = — — — = PROPERTY BOUNDARY _
3. LUBE OIL COOLER S
2. RECENERATION FLARE mlsTm:)i 2::;?40 APPROVED BY LOS =
5. SILOXANE REMOVAL MEDIA TANK ANGELES COUNTY DEPARTMENT OF PUBLIC [ 2
6. AFTER—FILTERS WORKS (2007) AND LEA (2008) °
7. REGENERATION BLOWER 3
8. PRE-FILTERS —— — ———— — —— PROPOSED LIMIT OF GRADING 2
9. SOUTHERN CALIFORNIA EDISON SUB-—STATION &
10. SUNSHINE GAS PRODUCERS ELECTRICAL - = REFUSE LIMIT

SUBSTATION OLD PERMITTED LIMIT OF GRADING
11’ OFFICE/COMPRESSOR BLDG ____________ APPROVED BY LOS ANGELES COUNTY
12. CONTROL BLDG DEPARTMENT OF PUBLIC WORKS PER
13. TRANSFORMERS CUP CONDITION 23 (EXHIBIT "A") 5
14. SWITCHGEAR = o ¢ mmm ot amm oo [IMIT OF LANDFILL PER EXHIBIT "A” [
15. CONDENSATE TANK (ALTERNATE) OF CUP EIR-SEQUENCE 2, w
16. OILY WATER TANK DRAWING 3A FEB 1991 =
17. CONTROL BLDG R
18 CHILLER PROPOSED SCE ROUTE ! 3
19. HEAT EXCHANGERS

20. TURBINE GENERATOR

21. CONTINUOUS EMISSIONS MONITORING BLDG
22. RE-HEATER

23. MAINTENANCE CONTAINER

24. NON—POTABLE WATER TANK

25. EXISTING MONITORING WELL

26. HEAT EXCHANGER

Howerd R Green Company

SCHEME 6A

Vi
NV gy
S
Yyl
11Tl
-@L,/./l_,’_/l
\\\\ (1 { 6%
\ . 1)1 \ N
\ \gx\" o PAN SN ZITZ _
0\@\“‘” . [ S ———— : ::: SNy 0 Q
‘} liil ,.. ! E . F3s
s = e
! ///5?/// . = THE
!l T
:l')' <
- 28213
0 Jounlod

BAR IS ONE INCH ON
OFFICIAL DRAWINGS

o) E—
IF NOT ONE_INCH,

T

L~

— // , // // / P \ ADJUST SCALE ACCORDINGLY
NN A NN / -
N // // // // // , \\\ N § / r// DRAWN BY: DWG
=7 S, PRELIMINARY APPROVED: APR
S~ ) yayey /== SN N J0B DATE: JANUARY, 2009
s | T FOR CONSTRUCTION. | # ||fc o saom
S>3~ T-- VA y 7 ~5s
NSNS - 7 s ; ~ ~0 ¢
~ ~— / / /7 7/ g \ ~ \ < =< DRAWING
~> >~ - vz V; Va, / L (,,/", s O X \ - = N \i
I E G\ GADN\E31400JSPrelif\Schn 64X Dwge\C\02 lower/ site.dwgCROHLOF \\ ¥4 27 /) N N \ \ HEME\6A \'”\\\ X
MODIFIED™ 3/16,/2009 16:01:16"AM _/ PLOTTED: 3/16,/2009 10:22:05 A . <o T= N S C102

: | 2 | 3 | | 14 |15







Xrefs: XC—0—GRID.DWG XC—Q—CONT.DWG XC—0—DSGN.DWG XQ—1-P02.DWG XCX—0—-BASE.DWG XGT—-DHO1.DWG

15

7
// 7
- 4
~ v ]
- -
—~

- -

-

-

e - e e

WEHOLNS

/
I/

JANTENANGE.

SHGR [SNGR || 1 | e

JONTAINER
A———

frosszuanos

Y e W /

/L7

MIDDLE ‘SITE EQUIPMENT LAYOUT

SCALE:3/32" = ¥'-0". /7
P I Ve e

XPUR CONTANNENT

XFUR
™

ul L) B B
LA/ L/ L/ L/ L/ L/ L
/

Hano )
[crisoo] [crieoo]

13 o
e LR ST SO0 AFTER_Co
| s 1125 [mase ] _ o]
— N
B —
—~
% — N

o o
cooife cooier [
TS TEaTE
—
o [F=
confts (] :
icitn] | —
— S$3010

coi

BARANARAL

N

conmhuous

|
-

|
iR

|

|

{

I

A
™

(LTI

\
)
N
4

\\Jx\ﬂﬂ

9,
\
\
7
&
M

SILOXANE REMOVAL NEDIA TANKS

is

3

REGENERATION
BLOWER SKIS\No |

NG

S -7 PRELIMINARY

— e .

REVISION DESCRIPTION

BY

DATE

NO.

Howard R Green Company

SCHEME 6A

SUNSHINE GAS PRODUCERS
LANDFILL GAS TO ENERGY PROJECT

SUNSHINE CANYON, CALIFORNIA

EQUIPMENT

MIDDLE SITE EQUIPMENT LAYOUT

BAR IS

ONE INCH ON

OFFICIAL DRAWINGS
o

IF NOT ONE INCH,
ADJUST SCALE ACCORDINGLY

DRAWN BY:
APPROVED:
JOB DATE:
JOB NO:

DWG

APR

JANUARY, 2009
831400J

DRAWING

Q103

N NOT FOR CONSTRUCTION. -~
,,,,, SN o
- B P . o o . _SCHEMEGA -
FILE: 0:\CAD\8314004\) hin 6A\Dwgs\ONgl 03X Wid Site.dngRﬁH/LOF /H/;~111~"”**”’*\7\“\\\ TTe—— T 7 PN //////
MODIFIED: 3/13/2009 12:M608"PM  PLOTTED: 3/¥% 72009 11:4928 AM - . -~ — - ’ - > -
1 2 ‘ 3 4 ‘ 5 ‘ 6 7 8 ‘ 9 10 11 ‘ 12 ‘ 13 ‘ 14 15







< X
D T

Existing Grades as of B/24/07

NN NNV =2
\\ \ Ay S
= NN \
= >
$ N i
I AR &
‘sl'; p ‘/(v// i’
e —— =) ;«-—h\ NN e
<7
L
7
7
7
¥ ‘)f/
N U
—

S

;A.'\‘?i‘*‘.!//

v = 3 ‘ .‘

~ i ‘ =— . N

. /& / * (@ = = W W S T
/ \ WS NN = 2\ > 7 )

& g, AR 2 . & — ) ey
9 \ fs ) g e = Z ’»':,/ s Z )

) 2NN 5 — > '\j-’)‘) Z/,@s

Z Z N\ ¥ ;
-\ —— N SRS AN SROMG FERRe

AN ALLIED WASTE
INDUSTRIES COMPANY

CCCCC

Sunshine Canyon Landfill pare

AAAAAAAAAAAA

Aerial Survey Information
Budget Year 2008

Exigting Topography 1



Derenzo Derenzo
Flare 8





Derenzo and Associates, Inc.

APPENDIX C

EQUIPMENT MANUFACTURER SPECIFICATIONS






Performance Table

John Zink ZULE Flare

ZTOF Performance Summary

Stack Information

Process Information

Outside Diameter (ft) 4 Fuel Flow Rate (SCFM) 275
Overall Height (ft) 40 Methane % 42.5
Floor Height (ft) 5 LHV (Btu/SCF) 387.175
Sample Port Height (ft) 38 Heat Release (MMBtu/hr) 6.4
Shell Thickness (in) 0.25 Heat Density (Btu/hr/ft%) 17,686
Insulation Thickness (in) 2
Inside Diameter (ft) 3.63
Cross Sectional Area (ft?) 10.32
Volume to Top of Stack (ft®) 361.2
Volume to Sample Ports (ft) 340.6
Temperature (F)
1400 1500 1600 1700 1800
Fuel Flow (SCFM) 275 275 275 275 275
Required Air Flow (SCFM) 3,749 3,417 3,131 2,881 2,661
Total Exhaust Flow (SCFM) 4,024 3,692 3,406 3,156 2,936
Temperature (F)
1400 1500 1600 1700 1800
Exhaust Flow (ACFM) 14,393 13,917 13,492 13,110 12,762
Temperature (F)
1400 1500 1600 1700 1800
Furnace ACFS 240 232 225 218 213
Exit Velocity (ft/sec) 23.2 22.5 21.8 21.2 20.6
Retention to Top of Stack (sec) 1.51 1.56 1.61 1.65 1.70
Retention to Sample Ports (sec) 1.42 1.47 1.51 1.56 1.60
Temperature (F)
Exit Gas Composition 1400 1500 1600 1700 1800
CO, (Ibmol/hr) 43.5 43.5 43.5 43.5 43.5
H,O (lbmol/hr) 44.9 44.2 43.6 431 42.6
N, (Iomol/hr) 461.9 421.1 385.8 355.0 328.0
O, (Ibmol/hr) 85.8 75.0 65.6 57.4 50.2
Temperature (F)
Exit Gas Composition 1400 1500 1600 1700 1800
CO, (Volume %) 6.8% 7.4% 8.1% 8.7% 9.4%
H,O (Volume %) 7.1% 7.6% 8.1% 8.6% 9.2%
N, (Volume %) 72.6% 721% 71.6% 71.1% 70.6%
O, (Volume %) 13.5% 12.8% 12.2% 11.5% 10.8%
Temperature (F)
1400 1500 1600 1700 1800
Total Exhaust Flow (DSCFM) 3,740 3,413 3,130 2,884 2,667
Exhaust Flow (DSCFM @ 3% Q2) 1,730 1,682 1,641 1,606 1,574

Page 1



S()Iar® Tu rbines Solar Turbines Incorporated

) 9330 Sky Park Court
A Caterpillar Company San Diego, CA 92123
Tel: (858) 694-1616

Submitted Electronically

September 2, 2008

Michael Mann, P.E.

Senior Project Manager

DTE Biomass Energy

425 South Main Street, Suite 201
Ann Arbor, MI 48104

mannm @dteenergy.com

RE: SUNSHINE CANYON LF EMISSIONS
Dear Mr. Mann:

The Mercury 50 turbine which will be installed at the location above will be guaranteed to
meet 25/55/25 ppmdv NOx/CO/UHC emissions, referenced to 15% oxygen, for 80-100%
load and temperatures greater than OF.

Please feel free to contact me at 858.505.8554 if you have any questions or need any
additional information.

Sincerely,

Anthony Pocengal
Solar Turbines Incorporated
Principal Environmental Engineer

cc: Duane Wilson
Ben Robertson
Jim Boguslaw
Ken Berg
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SR

SagarTﬁrb]nes PREDICTED ENGINE PERFORMANCE

A Caterpillar Company

T N Y R P X

Cusiomer iModet :
) MERCURY 50-6000R
LES, Sunshine Canyon Paciags Ty5e
GSC
Job 1D iaich
STANDARD :
Run By Date Run Fuel System z
Mark Hughes 14-Mar-2007 GAS _
Engine Performance Cods Engine Perfarmance Data Fusi Tvpe
REV 3.40 REV 1.4 CHOICE NATURAL GAS
Elevation feet 2000
Inlet Loss in H20 4.0
Exhaust Loss in H20 1.0
e [ S Y A )
Engine Inlet Temperature deg F 40.0 50.0 60.0 70.0 80.0 90.0
Relative Humidity Y% 60.0{ | 60.0 60.0} 60.0 60.0 60.0
Specified Load* kw [ FoLl) [ Fuck] [ FPure] [ Futl] [ FuLLi | FULL]
Net Qutput Power” kW 4679 4435 4293 4064 3851 3629
Heat Rate* Btu/kW-hr 9059 9163 9275 9426 | 9579 9759
Therm Eff* % 37.666 37.237 36.789 36.200 35.620 34.963
Fuel Flow mmBiu/hr 42.39 41.09 39.82 38.31 36.89 35.41
{om Net Output Power* kw 4926 4721 4519 4278 4054 3820
Nom Heat Rate” Btu/kW-hr 8787 8888 8997 9143 9292 9467
Nom Therm Eff* % 38.831 38.388 37.927 37.320 36.721 36.044 |
Fuel Flow mmBtu/hr 43.28 | 41.96 40.66 39.11 37.67 36.16 1
Inlet Air Flow Ibmihr 134112 1307911 1 127597 124114 120815 117353
Engine Exhaust Flow ibmihr 142605 139023 135572 131784 128156 124322
PCD psiG 127.2 123.7 120.3 116.3 112.5 108.5
PT Exit Temp. (T7) deg F 1197 1204 1210 1210 1210 1210
Exhaust Temperature deg F 722 731 740 747 753 759
E‘;Ietf Gasgompgsition Methane (CH4) 45.00
(Volume Percent) Carbon Dioxide (CO3) 55.00
Sulfur Dioxide (S02) 0.0001
Fuel Gas Properties  |LHV (Btu/Scf) 409.2 {Specific Gravity 1.0849 |Wobbe Index at 60F__ 392.9]

*Electric power measured at the generator terminals,

This performance was calculated with a basic inlef and exhaust system. Special equipment such as fow
noise silencers, special filters, heat recovery systems or cooling devices will affect engine performance.
Performance shown is "Expected” performance at the pressure drops stated, nof guaranteed.



Derenzo and Associates, Inc.

APPENDIX D

AIR POLLUTANT EMISSION CALCULATIONS FOR
GAS TURBINE GENSETS






Derenzo and Associates, Inc. Appendix D-1

Summary of Pollutant Emission Rates
Solar Mercury 50 Turbine (Model 50-6000R)

Specifications at full load (per unit)

Exhaust gas 142,605 |bm/hr (wet) * Electricity generation: 4926 kw*
31,286 scfm
29,722  dscfm

Min. LFG hestingvalue 350  Btu/scf (LHV)
380  Btu/scf (HHV)

Rated heat input rate 4328 MMBtu/hr (LHV)*
48.09 MMBtu/hr (HHV)
Max. fuel consumption 2,061 scfm

123,657  scffhr
2968 MMscf/day

Turbine Facility Emissions

Pollutant Emission Factors Emission Rates per Unit .
[S Units]
Regulated Pollutant (ppmvd)  (Ib/MMscf) (IbPMMBtu) ! (Ib/hr) (Ib/day) (TpY) (Ib/hr)  (Ib/day) (TpY)
Nitrogen Oxides NOy 25.0* -- 0.110 5.30 127.2 23.21 26.50 635.9 116.1
Carbon Monoxide CO 55.04 -- 0.148 7.10 170.3 311 35.48 851.6 155.4
VOC (20 ppm) TGNMOC 20.0° -- 0.054 261 62.7 11.44 13.06 3135 57.2
VOC (98% DE) TGNMOC -- 7.11 0.018 0.88 211 3.85 4.40 105.5 19.3
Sulfur Dioxide'" SO, -- 24.81 0.064 3.07 73.6 13.44 15.34 368.1 67.2
Particulate Matter PM 1o/PM; 5 -- -- 0.015 0.72 17.3 3.16 3.61 86.6 15.8
Hazardous Air Poll. HAPs -- 554 0.014 0.68 16.4 3.00 342 82.2 15.0

*  From Solar® Turbines Predicted Engine Performance Sheet

T Based on heat input rate HHV .

Tt SO2 calculations based on maximum LFG sulfur content of 150 ppm as H2S.
A. At 15% oxygen, dry basis, as NO..

B. At 3% oxygen, dry basis, as hexane (CgH1,). 6/9/09



Derenzo and Associates, Inc. Appendix D-2

Pollutant Emission Rate Calculations (NOy, CO, VOC)
Solar Turbines Mercury 50

Turbine exhaust rate (Q): 29,722 dscfm
1,783,290 dscfh

Exhaust gas oxygen content (%05 xua): 15.0 % O,

Fuel heat input rate (H): 48.1 MMBtu/hr HHV

Pollutant Exhaust Concentrations (Corrected)

Cppny NOy : 25.0 ppmvd NO, (at 15% O,)
Copny CO: 55.0 ppmvd (at 15% O,)
Cppry VOC: 20.0 ppmvd CeHy, (at 3% O,)

Calculated Hourly Pollutant Emission Rates

Ex, 1D/ = (Copny) [(20.9-%0, )/ (20.9-%0c0rreee) (MW) (Q, discfh) / ( 387 scf/lb-mol) / 10°

Ex NO : 530 Io/hr
E, CO: 7.10 Io/hr
E,VOC: 261 Io/hr

Calculated Pollutant Emission Rates per Heat Input

Erir I/MMBtU = (Eg, Ib/hr) / (48.1 MMBtw/hr)

Epyr NOy : 0.110 Ib/MMBtu
Eng CO: 0.148 Ib/MMBtu
Eng VOC: 0.054 Ib/MMBtu

Note: Molecular Wts

46.0 NO2
28.0 CcO
86.0 hexane
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NMOC Destruction Efficiency Calculations
for Landfill Gas Combustion

Max. TGNMO concentration (as C,) Crenvio: 8,600 ppmv
Max. TGNMO concentration (as Cg) 1,433 ppmv
Average device destruction effic. DE: 98.0 % by weight

TGNMO content of landfill gas
Cranmo = (Cramor Ppmv) (16 Ib/Ib-mol)/(387 scf/lb-mol)

Crenmo: 355.6  Ib/IMMcf gas

TGNMO emission factor at 98% destruction
Er = (Cranmo, IPMMCc) (1 - DE/100%):

Eq 711  Ib/MMcf gas
0.018 Ib/MMBtuHHV



Derenzo and Associates, Inc. Appendix D-4

Sulfur Dioxide Emission Factor Calculation
for Landfill Gas Combustion

2002-03 Dec 2007 Maximum No. Sulfur Content Resulting SO,
LFG Influent Sulfur Analyses' Analyses' Overall Conc. Molecular Sulfur asH,S Emission Rate
Compound (ppmv) (ppmv) (ppmv) Formula Atoms (ppmv) (Ib./MMcf)
Hydrogen sulfide 120.0 86.2 120.0 H,S 1 120.0 19.86 #
Carbony! sulfide 0.16 0.31 0.31 CSO 1 0.3 0.05
Methyl mercaptan 3.33 3.09 3.33 CH,S 1 33 0.55
Ethyl mercaptan 0.16 0.20 0.16 C,HgS 1 0.2 0.03
Dimethyl sulfide 8.36 3.52 8.36 C,HgS 1 84 1.38
Carbon disulfide 0.26 0.20 0.26 CSs, 2 05 0.09
| sopropy! mercaptan 0.21 0.33 0.33 C3HgS 1 0.3 0.05
n-propyl mercaptan 0.06 0.20 0.20 C3HgS 1 0.2 0.03
Dimethyl disulfide 0.28 0.20 0.28 CHeS, 2 0.6 0.09
Total asH,S 1 133.8 22.14

1. Anaytical resultsfrom LFG sampling, 2002-2003 and recently in December 2007

B. Sample calculation: SO, generation from hydrogen sulfide (H,S):

(120.0 scf H,SMMcf LFG) (1 scf SO,/scf H,S) (64.06 1b.S0,/mol) / (387 ft¥/mol)
=19.86 b SO,/MMcf LFG



Derenzo and Associates, Inc. Appendix D-5

Hazardous Air Pollutant Emission Rate Calculations
Solar Turbines Mercury 50

Maximum Destruction

LFG Influent Concentration Molecular  Efficiency Controlled Emission Rate"

HAP Compound (ppmv) Weight (% wt.) (Ib/MMcf) (Ib/hr) (Iblyr)
1,1,1-trichloroethane 0.080 * 133.42 98.0% 0.0006 0.00034 2.99
1,1,2,2-tetrachloroethane 0.080 * 167.85 98.0% 0.0007 0.00043 3.76
1,1-dichloroethane 0.191* 98.95 98.0% 0.0010 0.00060 5.29
1,1-dichloroethene 0.080 * 96.94 98.0% 0.0004 0.00025 2.17
1,2-dichloroethane 0.127* 98.96 98.0% 0.0006 0.00040 3.52
1,2-dichloropropane 0.080 * 112.98 98.0% 0.0005 0.00029 2.53
Acrylonitrile 6.330 © 53.06 98.0% 0.0174 0.01073 94.01
Benzene 3.190 " 78.11 98.0% 00129°  0.00796 69.74
Carbon disulfide 0.187 ® 76.13 98.0% 0.0007 0.00045 3.98
Carbon tetrachloride 0.080 * 153.84 98.0% 0.0006 0.00039 344
Carbony! sulfide 0.310* 60.07 98.0% 0.0010 0.00060 5.21
Chlorobenzene 0.208 ® 112.56 98.0% 0.0012 0.00075 6.57
Chloroethane 0.080 * 64.52 98.0% 0.0003 0.00016 1.44
Chloroform 0.080 * 119.39 98.0% 0.0005 0.00031 2.67
Dichlorobenzene (1,4) 0.070* 147.00 98.0% 0.0005 0.00033 2.88
Dichloromethane 5.833° 84.94 98.0% 0.0256 0.01583 138.69
Ethyl Benzene 1.620* 106.16 98.0% 0.0089 0.00550 48.14
Hexane 0.080 * 86.17 98.0% 0.0004 0.00022 1.93
Hydrogen chloride NA NA NA 5.1229 3.16742  27,746.58
Mercury (total) 2.9E-04 € 200.61 0.0% 0.0002 0.00009 0.82
Methy! isobutyl ketone 1470* 100.16 98.0% 0.0076 0.00470 41.21
Perchloroethylene 3.180® 165.83 98.0% 0.0273 0.01685 147.61
Toluene 33.800 ° 92.13 98.0% 0.1609 0.09950 871.63
Trichloroethylene 1.103 8 131.40 98.0% 0.0075 0.00463 40.57
Vinyl chloride 14258 62.50 98.0% 0.0046 0.00285 24.93
Xylenes 245378 106.16 98.0% 0.1346 0.08323 729.10
Total HAP emission rate 5.54 30,001

Note: analytical non-detect (ND) is reported at the detection limit.

1. Based ontotal LFG throughput for five (5) gas turbines.
A. Maximum andytical results from LFG sampling, December 2007 (see Appendix A).
B. Average of maximum vaues from LFG sampling performed in 2002 and 2003 (see Appendix A).
C.  Sampling reports do not include this compound. Number in table is USEPA default value
from AP-42, Table 2.4-1, Default Concentrations for LFG Constituents.
D. (3.190 s<cf benzene/MMcf LFG) (78.1 Ib.benzene/mol) (1-98%) / (387 ft3/mol)

= 0.0129 Ib benzene/MMcf LFG
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Hydrogen Chloride Emission Factor Calculations
for Landfill Gas Combustion

Maximum No. Converson  Resulting HCI

LFG Influent Concentration ~ Molecular Chlorine  Efficiency emission rate
Chlorinated Compound (ppm) Formula  Atoms (Yowt.) (Ib./MMcf)
1,1, 1-trichloroethane* 0.09® CH:Cl, 3 100% 0.03°
1,1,2,2-tetra chloroethane* 0.08 " C,H,Cl, 4 100% 0.03
1,1-dichloroethane* 1.37° C,H,Cl, 2 100% 0.26
1,1-dichloroethene* 0.15° C,H,Cl, 2 100% 0.03
1,2-dichloroethane* 0.13° C,H,Cl, 2 100% 0.02
1,2-dichloroethene (trans) 0.08 4 C,H,Cl, 2 100% 0.02
1,2-dichloroethene (cis) 0.82° C,H,Cl, 2 100% 0.16
1,2-dichloropropane* 0.08 % C;HCl, 2 100% 0.02
1,2-dichlorotetrafluoroethane 0214 C,Cl,F, 2 100% 0.04
Bromodichloromethane 0.08 4 CBrCl, 2 100% 0.02
Carbon tetrachloride 0.08 % ccl, 4 100% 0.03
Chlorobenzene* 0.21° CeH:Cl 1 100% 0.02
Chlorodifluoromethane 1.30 ¢ CHFCI 1 100% 0.12
Chloroethane* 0.08 4 C,H:Cl 1 100% 0.01
Chloroform* 0.08 4 CHCl, 3 100% 0.02
Chloromethane 0.08 4 CH.Cl 1 100% 0.01
Dichlorobenzene (1,4) 259" CgH4Cl, 2 100% 0.49
Dichlorodifluoromethane 2,944 CF,Cl, 2 100% 0.55
Dichlorofluoromethane 262°¢ CHFCl, 2 100% 0.49
Dichloromethane* 5.83° CH,Cl, 2 100% 1.10
Fluorotrichloromethane 0.09 4 CFCl, 3 100% 0.03
Perchloroethylene* 3.18° C.Cl, 4 100% 1.20
Trichloroethylene* 1.10° C,HCl, 3 100% 0.31
Vinyl chloride* 1.43° C,HCI 1 100% 0.13
Total hydrogen chloride emission factor (Ib./MMecf) 5.12

Note: analytical non-detect (ND) is reported at the detection limit.

Maximum analytical results from LFG sampling, December 2007 (see Appendix A).

Average of maximum values from LFG sampling performed in 2002 and 2003 (see Appendix A).
USEPA default value from AP-42, Table 2.4-1, Default Concentrations for LFG Constituents.
Based on conversion of chloride to HCI. Sample calculation:

OO0 w»

(0.09 scf TCE/MMcf LFG) (3 scf HCl/scf TCE) (36.46 Ib.HCI/mol) (100%) / (387 ft¥/mol)
= 0.03 Ib HCI/MMcf LFG
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Rule 409 Exhaust Concentration Calculations
Solar Turbines Mercury 50

Turbine exhaust gasrate (Qy): 29,722 dscfm
1,783,290 dscfh
Expected exhaust gas CO, content (Cegy): 4.5 % CO, (dry basis)

Pollutant Emission Rates

Er PMyo: 0.72 Ib/hr

Concentrations at Actual Exhaust Gas Conditions

C.. = (Ex, Ib/hr) (454 g/Ib) (35.3 scf/m?®) / (Q,, scfh)
Co PM o 0.006 g/dsm’

Calculated Exhaust Concentrations Corrected to 12% CO,

Ci206002 PM1p: 0.017 g¢/dsm’
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APPENDIX E

AIR POLLUTANT EMISSION CALCULATIONS FOR
SILOXANE REMOVAL SYSTEM FLARE






Derenzo and Associates, Inc.

Summary of Pollutant Emission Rates
Enclosed Flaring System

Appendix E-1

Waste gas rate 2,200 scfm
Flare heat input 6.4 MMBtu/hr
LFG input 275 scfm
Operating hours 16.0 per day

Emission Factors Calculated Emission Rate
Regulated Pollutant (Ib/MMBtu) (Ib/MMcf) (Ib/hr) (Ib/day) (TpY)
Nitrogen Oxides NOy 0.025 -- 0.160 2.56 0.47
Carbon Monoxide CcO 0.060 -- 0.384 6.15 112
VOC/ROG (98% DE) TGNMOC 0.018 7.11 0.117 1.88 0.34
Sulfur Dioxide SO, 0.064 24.8 0.409 6.55 1.20
Particulate Matter* PM 1o/PM, 5 1.80 1.633 26.1 4.77
Hazardous Air Poll. HAPs 0.014 5.54 0.091 1.47 0.27

* Particulate matter calculations for regeneration of the siloxane removal system presented in Appendix E-2.

1. Maximum rates based on the regeneration of 2 adsorption vessels per day.

Revised 6/2/09




Derenzo and Associates, Inc.

Siloxane Particulate Matter Calculation
Enclosed Flare

Particulate Matter from desorbed siloxanes

Total LFG flowrate to gas turbines Qror
Number of siloxane removal vessels

LFG flow to each vessdl Q:
Avg. PM, emission rate for flare Epum
Duration in adsorption mode T

PM ,, emissions per vessel regenerated
(3,300 scfm) (36 hrs) (60 min/hr) (1.8 Ib. PM/MMCcf)

Particulate Matter from LFG combustion

LFG userate
Avg. PM, emission rate for flare Epm
Duration of regeneration T

PM ,, emissions per vessel regenerated
(275 scfm) (8 hrs) (60 min/hr) (1.8 Ib. PM/MMcf)

Total Particulate Matter emissions from regneration

PM ,, emissions per vessel regenerated
PM,, emissions per day

9,900

3,300

1.80
36

12.83

275
1.80
8.0

0.24

13.07
26.1

* There will be atotal of 4 vessels, at least 3 in adsorption mode.

** Based on amaximum of 2 vessals regenerated per day.

Appendix E-2

scfm

scfm

Ib/MMcf
hours

Ib.

scfm
Ib/MMcf
hrs

Ib.



Derenzo and Associates, Inc.

Enclosed Flare Particulate Matter Calculation
SCAQMD Rule 404 Demonstration

Exhaust Gas Conditions

Enclosed flare exhaust rate (Qwet)
Estimated exhaust gas moisture content
Enclosed flare exhaust rate (Qdry)

Particul ate M atter Emission Rate

Total PM emission rate, Epy, (See Appdx E-1)

Cacluated PM Exhaust Concentration

PM exhaust concentration
(Epy) (7000 gr/lb) / (Qdry) / (60 min/hr)

Rule 404 Table 404a Allowable Value

Allowable PM concentration at 2825 dscfm
Allowable PM concentration at 3187 dscfm

Extrapolated value at 3,100 dscfm

Appendix E-3

3,406 scfm
9.0%
3,099 dscfm

1.633 Ib/hr

0.061 gr/dscf

0.1270 gr/dscf
0.1220 gr/dscf

0.123 gr/dscf



Derenzo and Associates, Inc.

Hazardous Air Pollutant Emission Rate Calculations

Enclosed Flare

Appendix E-4

Maximum Destruction Controlled

LFG Influent Concentration ~ Molecular Efficiency Emission Rate*
HAP Compound (ppmv) Weight (Yo wt.) (Ib/MMcf) (Ib/yr)
1,1,1-trichloroethane 0.080 # 133.42 98.0% 0.0006 0.05
1,1,2,2-tetrachloroethane 0.080 # 167.85 98.0% 0.0007 0.07
1,1-dichloroethane 0.191 4 98.95 98.0% 0.0010 0.09
1,1-dichloroethene 0.080 A 96.94 98.0% 0.0004 0.04
1,2-dichloroethane 0.127 A 98.96 98.0% 0.0006 0.06
1,2-dichloropropane 0.080 # 112.98 98.0% 0.0005 0.05
Acrylonitrile 6.330 © 53.06 98.0% 0.0174 1.67
Benzene 3.190 " 78.11 98.0% 0.0129 ° 1.24
Carbon disulfide 0.187 ° 76.13 98.0% 0.0007 0.07
Carbon tetrachloride 0.080 # 153.84 98.0% 0.0006 0.06
Carbonyl sulfide 0.310 % 60.07 98.0% 0.0010 0.09
Chlorobenzene 0.208 ® 112.56 98.0% 0.0012 0.12
Chloroethane 0.080 64.52 98.0% 0.0003 0.03
Chloroform 0.080 * 119.39 98.0% 0.0005 0.05
Dichlorobenzene (1,4) 0.070# 147.00 98.0% 0.0005 0.05
Dichloromethane 5.833 8 84.94 98.0% 0.0256 247
Ethyl Benzene 1.620* 106.16 98.0% 0.0089 0.86
Hexane 0.080 86.17 98.0% 0.0004 0.03
Hydrogen chloride NA NA NA 5.1229 493.64
Mercury (total) 2.9E-04 € 200.61 0.0% 0.0002 0.01
Methyl isobutyl ketone 14704 100.16 98.0% 0.0076 0.73
Perchloroethylene 3.180° 165.83 98.0% 0.0273 2.63
Toluene 33.800 ° 92.13 98.0% 0.1609 15.51
Trichloroethylene 1.103 ® 131.40 98.0% 0.0075 0.72
Vinyl chloride 1.425° 62.50 98.0% 0.0046 0.44
Xylenes 24537 © 106.16 98.0% 0.1346 12.97
Total HAP emission rate 5.54 534
Note: analytical non-detect (ND) is reported at the detection limit.
1.  Based on maximum LFG throughput for enclosed flare.
A. Maximum analytical results from LFG sampling, December 2007 (see Appendix A).
B.  Average of maximum values from LFG sampling performed in 2002 and 2003 (see Appendix A).
C.  Sampling reports do not include this compound. Number in table is USEPA default value

from AP-42, Table 2.4-1, Default Concentrations for LFG Constituents.
D. (3.190 scf benzene/MMcf LFG) (78.1 Ib.benzene/mol) (1-98%) / (387 ft3/mol)

=0.0129 |b benzene/MMcf LFG Revised 6/9/09
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Hydrogen Chloride Emission Factor Calculations
for Landfill Gas Combustion

Maximum No. Converson  Resulting HCI

LFG Influent Concentration ~ Molecular Chlorine  Efficiency  emission rate
Chlorinated Compound (ppm) Formula  Atoms (Yowt.) (Ib./MMcf)
1,1, 1-trichloroethane* 0.09® CH:Cl, 3 100% 0.03°
1,1,2,2-tetra chloroethane* 0.08 " C,H,Cl, 4 100% 0.03
1,1-dichloroethane* 1.37° C,H,Cl, 2 100% 0.26
1,1-dichloroethene* 0.15° C,H,Cl, 2 100% 0.03
1,2-dichloroethane* 0.13° C,H,Cl, 2 100% 0.02
1,2-dichloroethene (trans) 0.08 4 C,H,Cl, 2 100% 0.02
1,2-dichloroethene (cis) 0.82° C,H,Cl, 2 100% 0.16
1,2-dichloropropane* 0.08 % C;HCl, 2 100% 0.02
1,2-dichlorotetrafluoroethane 0214 C,Cl,F, 2 100% 0.04
Bromodichloromethane 0.08 4 CBrCl, 2 100% 0.02
Carbon tetrachloride 0.08 4 ccl, 4 100% 0.03
Chlorobenzene* 0.21° CeH:Cl 1 100% 0.02
Chlorodifluoromethane 1.30°¢ CHFCI 1 100% 0.12
Chloroethane* 0.08 4 C,H:Cl 1 100% 0.01
Chloroform* 0.08 % CHCl, 3 100% 0.02
Chloromethane 0.08 4 CH.Cl 1 100% 0.01
Dichlorobenzene (1,4) 259° CgH4Cl, 2 100% 0.49
Dichlorodifluoromethane 2,944 CF,Cl, 2 100% 0.55
Dichlorofluoromethane 262°¢ CHFCl, 2 100% 0.49
Dichloromethane* 5.83° CH,Cl, 2 100% 1.10
Fluorotrichloromethane 0.09 4 CFCl, 3 100% 0.03
Perchloroethylene* 3.18° C.Cl, 4 100% 1.20
Trichloroethylene* 1.10° C,HCl, 3 100% 0.31
Vinyl chloride* 1.43° C,HCI 1 100% 0.13
Total hydrogen chloride emission factor (Ib./MMecf) 5.12

Note: analytical non-detect (ND) is reported at the detection limit.

Maximum analytical results from LFG sampling, December 2007 (see Appendix A).

Average of maximum values from LFG sampling performed in 2002 and 2003 (see Appendix A).
USEPA default value from AP-42, Table 2.4-1, Default Concentrations for LFG Constituents.
Based on conversion of chloride to HCI. Sample calculation:

OO0 w»

(0.09 scf TCE/MMcf LFG) (3 scf HCl/scf TCE) (36.46 Ib.HCI/mol) (100%) / (387 ft¥/mol)
= 0.03 Ib HCI/MMcf LFG
Revised 6/9/09
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BACT/LAER DETERMINATIONS AND
SUPPORTING INFORMATION






Source Category

1
Gas Turbine - Landfill Gas-Fired
89.3.1
All 06/17/99
Determination
1. n/a 1.n/a
2. n/a 2.n/a
1. n/d 1.n/d
, 25ppmv @15% O2a,b 2. water or steaminjection, or
' |ow-NOx turbine designa’b
1.n/d 1. n/d
2. 150 ppmv sulfur limit asHZSa’b 2. Fuel Selectiona,b

n/d n/d

. 1
200 ppmv @15% O2a,b

2. Good Combustion Practi cea,b

1
2
1.n/d 1. n/d
> Fuel Gas Pretreatmenta,b,c > astrainer, filter, gas/liquid

separator, or equivalent particulate
removal devicea,b,c

1.n/a 1. n/a
2.n/a 2.n/a

References

a. BAAQMD A #19620

b. BAAQMD interoffice memorandum "BACT Guideline for the Vasco Road Sanitary
Landfill's Proposed Gas Turbine (Application #19620, Plant #5095)" dated 6/17/99
from B. Young to W. deBoisblanc, Director of Permit Services. A noteto District staff: the
i nter office memorandum is saved as P:\general\bgy\landturb.doc.

¢. SCAQMD BACT Guideline for Landfill Gas-Fired Turbines dated 4/5/90.




Section I: AQMD BACT Determinations
Application No.: 358625
Equipment Category — Gas Turbine, Landfill or Digester Gas

Fired

1. GENERAL INFORMATION DATE: 9/24/2003

A. MANUFACTURER: SOlaI‘

B TYPE Combined Cycle ¢ MOPEY MARS-90-13000

D. STYLE:

E. APPLICABLE AQMD RULES: 1 134

F. COST: $ (NA) SOURCE OF COST DATA:

G. OPERATING SCHEDULE: 24 HRS/DAY 7 DAYS/WK 52 WKS/YR

2. EQUIPMENT INFORMATION APP.NO: 358625

A FUNCTION One of three identical gas turbines, each driving an electrical generator. Each gas
turbine exhausts through an unfired heat recovery steam generator (HRSG). Steam
generated from three HRSGs drives a 5.1 MW steam turbine generator. This permit is for
modification of the turbine to update its firing system, which also entailed an increase in
power rating.

B. MAXIMUM HEAT INPUT: 1 13 MMBtu/hr ‘ C. MAXIMUM THROUGHPUT: 9 9 MW

D. BURNER INFORMATION: NO.: TYPE: Annular

E.  PRIMARY FUEL: Digester Gas ‘ F. OTHERFUEL Natural Gas

G. OPERATING CONDITIONS: Steady Full_Load

3. COMPANY INFORMATION ‘ APP.NO: 358625

A WAMET o5 Angeles County Sanitation Districts B SICCODE 4957

¢ APDRESS: 94501 S. Figueroa Street
CITY: Carson STATE: CA ZIP: 90745

D. CONTACT PERSON: Preeti Ghuman ‘ E. PHONE NO.: 562_699_741 1 X2 1 38

4, PERMIT INFORMATION ‘ APP.NO. 358625

A. AGENCY: SCAQMD B. APPLICATION TYPE: modiﬁcation

C. AGENCY CONTACT PERSON: Hassan Namaki D. PHONE NO.: 909-396-2699

E. PERMIT TO CONSTRUCT/OPERATE INFORMATION: P/C NO.: 358625 ISSUANCE DATE: 7/25/2000
I:' CHECK IF NO P/IC P/O NO.: ISSUANCE DATE:

F.  START-UPDATE: 3/31/2002 (Estimated at time of Application)

Combustion equipment form date 7/17/2002



5. EMISSION INFORMATION ‘ APP.NO: 358015

A. PERMIT

Al PERMITLMIT: Fyel to gas turbine to be minimum 60 vol.% digester gas (24-hr avg.). Heat
input to gas turbine not to exceed 113 MMBtu/hr. Compliance with Rule 1134 (limits NOx
to 25 ppmvd@15%02 multiplied by electrical efficiency [HHV]/25). CO not to exceed 60
ppmvd@15%02. CEMS for NOx and O2. Annual performance test for NOx and CO.
Mass emissions limits (Ib/hr): NOx-12, CO-16.3, ROG-4.5 (as C), PM-5.7, SOx-1.3.

A2 BACTILAER DETERMINATION: ' NJOx and CO limits of 25 and 60 ppmvd@15%02, respectively

A3. BASIS OF THE BACT/LAER DETERMINATION: NOX: AQMD BACT Guidehnes, Part D, CO based on
source test result.

B. CONTROL TECHNOLOGY |

B1. MANUFACTURER/SUPPLIER: Solar

82 TP& Water Injection

B3 DESCRIPTION: = Atomized water is injected into the combustion zone of the turbine to lower
flame temperature and thus reduce NOx formation.

B4. CONTROL EQUIPMENT PERMIT APPLICATION DATA: P/C NO.: 358625 ISSUANCE DATE: 7/25/2000

P/O NO.: ISSUANCE DATE:

B5. WASTE AIR FLOW TO CONTROL EQUIPMENT: FLOW RATE:
ACTUAL CONTAMINANT LOADING: BLOWER HP:

B6. WARRANTY:

B7. PRIMARY POLLUTANTS: NOX, CO, ROG, PM

B8. SECONDARY POLLUTANTS: NOne

B9. SPACE REQUIREMENT:

B10. LIMITATIONS: B11. UNUSED

B12. OPERATING HISTORY:

B13. UNUSED B14. UNUSED

C. CONTROL EQUIPMENT COSTS

C1. CAPITAL COST: I:l CHECK IF INSTALLATION COST IS INCLUDED IN EQUIPMENT COST
EQUIPMENT: $ INSTALLATION: $ (NA) SOURCE OF COST DATA:

C2. ANNUAL OPERATING COST: $ (NA) SOURCE OF COST DATA:

D. DEMONSTRATION OF COMPLIANCE |

D1. STAFF PERMFORMING FIELD EVALUATION:
ENGINEER'S NAME: INSPECTOR'S NAME: DATE:

D2. COMPLIANCE DEMONSTRATION:

D3. VARIANCE: NO. OF VARIANCES: DATES:
CAUSES:

D4. VIOLATION: NO. OF VIOLATIONS: NOne DATES:
CAUSES:

D5. MAINTENANCE REQUIREMENTS: D6. UNUSED

2 of 3

Combustion equipment form date 7/17/2002



5. EMISSION INFORMATION

APP. NO.: 358625

D7. SOURCE TEST/PERFORMANCE DATA RESULTS AND ANALYSIS:

DATE OF SOURCETEST: 7/1-3/2002 and 10/7/2002

DESTRUCTION EFFICIENCY:
SOURCE TEST/PERFORMANCE DATA:

Load

NOx, PPMVD@15%02
CO, PPMVD@15%02
NMHC, PPMVD

PM, Ib/hr

OPERATING CONDITIONS:

TESTMETHODS: - AQMD Methods: 1.1-4.1 for volumetric flow rate, 5.1 for PM, 25.3 for
NMHC, 100.1 for NOx and CO.

6MW

22.6
55.5
NM
NM

MW

22.7

31.1
3.21
4.64

CAPTURE EFFICIENCY:
OVERALL EFFICIENCY:

(NM = Not Measured)

6. COMMENTS

APP. NO.: 358625

30f3

Combustion equipment form date 7/17/2002



COMPREHENSIVE REPORT
Report Date; 02/08/2008

Facility Information

RBLC ID: NH-0014 (draft) Date Determination ~ 09/28/2007
Last Updated:

Corporate/Company Name: UNIVERSITY OF NEW HAMSHIRE Permit Number: TP-B-0531

Facility Name: UNIVERSITY OF NEW HAMPSHIRE Permit Date: 07/25/2007 (actual)

Facility Contact: JM DOMBROSK 6038622345 JM.DOMBROSK@UNH.EDU FRS Number: 065187122

Facility Description: CAMPUS COGENERATION (STEAM/ELECTRICITY) PLANT SIC Code: 4911

Permit Type: B: Add new process to existing facility NAICS: 611310

EPA Region: 1 COUNTRY: USA

Facility County: STRAFFORD

Facility State: NH

Facility ZIP Code: 03824

Permit Issued By: NEW HAMPSHIRE DEPT OF ENV SERV, AIR RES (Agency Name)

MR. DOUG LAUGHTON (Agency Contact) (603)271-6893 d.laughton@des.state.nh.us

Other Agency Contact Info: DL