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PREVENTION OF SIGNIFICANT DETERIORATION
AIR CONSTRUCTION PERMIT
APPLICATION
FOR A
LANDFILL GAS-FUELED
RECIPROCATING INTERNAL COMBUSTION ENGINE
ELECTRICITY GENERATION FACILITY
AT THE
OSCEOLA ROAD SOLID WASTE MANAGEMENT FACILITY

1.0 INTRODUCTION

Seminole Energy, LL.C (Seminole Energy) plans to construct and operate an electricity
generation facility that will result in the beneficial use of landfill gas (LFG) generated by
the Osceola Road Solid Waste Management Facility. The proposed facility will:

1. Belocated at the Osceola Road Solid Waste Management Facility in Geneva,
Seminole County, Florida;

‘ 2. Use methane-rich gas to fuel reciprocating internal combustion (IC) engine
operations;

3. Consist of LFG treatment equipment, six (6) identical lean-burn IC engines and
generators sets;

4. Have the potential to generate of 9.6 megawatts (MW) of electricity under base load
operating conditions; and

5. Interconnect to the Florida Power & Light distribution network through a nearby
power line.

The electricity generated by the proposed facility will be sold under the provisions of a
Power Purchase Agreement with Florida Power & Light.

Landfill gas that is currently being generated at the Osceola Road Solid Waste
Management Facility as a result of the degradation of the solid wastes placed in the facility
and is not being utilized for its energy value is directed by an active LFG collection system
(LGCS) to an open candlestick flare for control (i.e., destruction of methane and other
hydrocarbons contained in the gas).

. The combustion of LFG in the proposed IC engines has the potential to emit into the

39395 Schoolcraft Road e Livonia, MI 48150 e (734) 464-3880 « FAX (734) 464-4368
4970 Northwind Drive, Suite 213 o East Lansing, MI 48823 e (517) 324-1880 ¢« FAX (517) 324-5409
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ambient environment nitrogen oxides (NOy), carbon monoxide (CO), volatile organic
compounds (VOC), sulfur oxides (SOx), fine particulates (PM10, particulates with
diameters less than 10 microns) and other compounds (nonmethane organic compounds,
hazardous air pollutants) that are defined as regulated air pollutants by the State of Florida
and U.S. Environmental Protection Agency (USEPA).

New facilities located in the State of Florida that have the potential to emit significant
amounts of regulated air pollutants are required to submit permit application documents to
the Florida Department of Environmental Protection Division of Air Resource
Management (FDEP-DARM) for its review and approval (through the issuance of an Air
Construction Permit) prior to the start of construction in accordance with the regulatory
provisions of 62-4.210 Construction Permits, Florida Administrative Code (F.A.C.), and
62-210.300 Permits Required, F.A.C.

Seminole Energy is requesting the issuance of an Air Construction Permit for the proposed
LFG fueled IC engine electricity generation facility with the submittal of this permit
application and its approval by the FDEP-DARM. An operating permit will be applied for
under the regulatory provisions of Chapter 62-213 Operation Permits For Major Sources
of Air Pollutants, F.A.C., after the proposed LFG fueled IC engine electricity generation
facility has commenced operation.

Construction for the proposed project is expected to be complete by June 2007.

This technical support document contains data and information required by the regulatory
agency to support the issuance of an Air Construction Permit for the proposed LFG fueled
IC engine electricity generation facility in accordance with application submittal provisions
of 62-210.900 Forms and Instructions, F.A.C., 62-212.300 General Preconstruction
Review Requirements, F.A.C., and 62-212.400 Prevention of Significant Deterioration,
F.A.C.

Derenzo and Associates, Inc. has been retained by Seminole Energy to prepare Air
Construction Permit Application documents for the proposed LFG fueled IC engine
electricity generation facility.

Mr. Bill Owen, Executive Vice President of Landfill Energy Systems (parent company of
Seminole Energy), authorized the preparation of the Air Construction Permit Application
documents.

Appendix A provides a complete Department of Environmental Protection Division of Air
Resource Management Application for Air Permit — Long Form for the proposed LFG
fueled IC engine electricity generation facility.
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Appendix B provides a detailed approximate schedule for construction of the facility.

2.0 PROPOSED ELECTRICITY GENERATION FACILITY

The electricity géneration facility proposed by Seminole Energy will consist of:

1. LFG treatment equipment (gas dewatering, filtration and compression equipment
and processes);

2. Six (6) lean-burn IC engines that will be connected to individual electricity
generators; and

3. Ancillary equipment that supports the electricity generation operations (e.g., engine
oil storage tanks and LFG temperature and moisture conditioning equipment).

The LFG fueled IC engines will be housed in a single building constructed (with
dimensions of 62.67 feet by 108.67 feet) in a leased area (at the landfill facility) near the
existing LFG collection system header and control system flares. A gas transmission (fuel
supply) line (pipe) will be connected to the header of the existing LFG collection system
and a dedicated gas blower/compressor will be used to draw methane-rich gas (fuel) from
the existing LFG collection system to the proposed electricity generation facility.

A single meter (flow totalizer) will be installed and operated at the Seminole Energy
electricity generation facility to measure the total amount of LFG fuel that is supplied to
power the six (6) IC engines (1.e., individual engine fuel use meters will not be installed).

The proposed electricity generation facility will be located within the boundaries of the
Osceola Road Solid Waste Management Facility.

The general classification of the land use surrounding the landfill is rural based on
information and procedures utilized for Ambient Impact Analyses, which are provided in
Appendix I and will be submitted to the FDEP-DRAM as a separate document.

Appendix C provides general area and site drawings that illustrate the location of the
Osceola Road Solid Waste Management Facility in Seminole County and proposed
electricity generation facility at the landfill.

Appendix D provides a process flow diagram and engineering specifications for the
proposed electricity generation facility.
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2.1 Landfill Gas Fuel

2.1.1 Physical Properties

Landfill gas primarily consists of methane, carbon dioxide and nitrogen. Oxygen, sulfur-
bearing compounds, nonmethane organic compounds (NMOC) and hazardous air
pollutants (HAPs) are present in the generated LFG in much smaller quantities. The
quantities and types of compounds that are present in LFG are dependent on the
composition of the wastes placed in the landfill and site-specific conditions (e.g.,
climatological influences). The Osceola Road Solid Waste Management Facility
performed fixed gas (main gas components) composition analyses on samples of gas
delivered to the LFG flaring system by the LFG collection system.

Table 1 presents results of measurements performed in May 1999 that indicate the methane
content of the LFG generated at the Osceola Road Solid Waste Management Facility is
approximately 548,133 parts per million by volume (wet), which is equivalent to a gross
heating value of approximately 554 British thermal units per standard cubic foot of gas
(Btu/scf) and net heating value of approximately 499 Btu/scf. The heating value of LFG is
primarily dependent on its methane content.

The lower heating value (LHV) of the LFG (i.e., net heating value obtained by subtracting
the latent heat of vaporization of water from the gross heating value) extracted from the
Osceola Road Solid Waste Management Facility at the time full fuel demand is required
for normal engine operations by the proposed electricity generation facility is expected to
be approximately 450 Btu/scf.

Appendix E provides the results of the May 1999 fixed gas analyses that were performed
on samples of LFG generated by the Osceola Road Solid Waste Management Facility.

2.1.2 Heating Value Requirement

A fuel having a minimum LHYV of approximately 420 Btu/scf is required to properly
support the operation of the proposed electricity generation IC engines. The analyses
performed on samples of gas generated by the Osceola Road Solid Waste Management
Facility (which are presented in Table 1) indicate that the specified minimum heating value
is currently being achieved.

Based on considerations for variables in gas generation and composition, the LHV of the
LFG generated at the Osceola Road Solid Waste Facility is expected to range from 450 to
550 Btu/scf over the operating life of the proposed electricity generation facility (the
corresponding HHV of the gas is expected to range from 500 to 612 Btu/scf).
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2.1.3 Treatment

The equipment and processes used to treat (dewater, filter and compress) the LFG received
from the Osceola Road Solid Waste Management Facility (prior to its combustion as fuel
in the proposed IC engines) will consist of:

1. Initial two-stage inlet gas dewatering/filter vessels (the bottom chambers are used
for moisture knock-out, top chambers are equipped with coalescing filter media to
remove gas particles having diameters of 10-microns and larger).

2. A gas compressor/blower.

3. Air-to-gas coolers (chillers), which will be used to reduce the elevated temperatures
of LFG received from compressor to approximately 10°F above ambient
temperatures.

4. Final two-stage gas dewatering/filter vessels (the bottom chambers are used for
moisture knock out, top chambers are equipped with coalescing filter media to
remove gas particles having diameters of 3-microns and larger).

Components of the specified gas treatment system will not be equipped with atmospheric
vents. Therefore, all of the LFG received by the system will be directed to the IC engines
for use as a fuel.

Appendix D provides a process flow diagram and engineering specifications for the
proposed LFG treatment system.

2.2  Engine / Generator Specifications

Table 2 presents equipment design, performance and operating specifications for the
Caterpillar, Inc. (CAT®) Model G3520C gas IC engine and electricity generators.

Appendix F provides technical data (Caterpillar, Inc. equipment operating spe01ﬁcat10ns)
for the CAT® Model G3520C gas engine and power generation rating.

2.2.1 CAT® G3520C Gas IC Engine

Six (6) identical lean-burn IC engines, CAT® Model G3520C gas IC engines, will be used
to power electricity generators. This engine:

1. Is designed to fire low-pressure, lean fuel mixtures and produce low combustion
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by-product emissions. The engine is equipped with an air-to-fuel ratio controller
that monitors engine performance parameters and automatically adjusts the air-to-
fuel ratio and ignition timing to maintain efficient fuel combustion, which
minimizes air pollutant emissions.

2. Will be fueled exclusively with LFG generated by and received from the Osceola
Road Solid Waste Management Facility (natural gas will not be used to fuel the IC
engine operations under any conditions).

The CAT® G3520C gas IC engine has a power generation rating of 2,233 brake
horsepower (bhp). The Caterpillar, Inc. technical data sheet specifies that the maximum
LHYV fuel operating requirement for the CAT® G3520C gas IC engine is approximately
14.11 million Btu per hour (MMBtuw/hr), which is derived from the 235,181 Btu/min
specification and equivalent to a HHV fuel operating requirement of 15.69 MMBtu/hr.
However, the footnote presented in this data sheet indicates that the LHV rate specification
has a tolerance (i.e., actual operating condition values may vary from those specified by the
manufacturer).

Information obtained by Landfill Energy Systems during the startup of CAT® G3520C gas
engine operations at New England Waste Services of Vermont (a new landfill gas to
electricity facility) in October 2005 indicate that the heat input rate value specified in the
Caterpillar Gas Engine Technical Data is low (i.e., lower than the heat input rate measured
during actual engine operations). Records maintained by the plant operator verify that the
actual heat input requirement of the CAT® G3520C gas engine is greater than the value
presented in the manufacturer technical data specifications. Therefore, Landfill Energy
Systems requested results of tests performed on a CAT® G3520C gas IC engine that was
placed in operation at Atlantic County Landfill Energy (New Jersey ID 700611,
PCP040001). The Atlantic County Landfill Energy CAT® G3520C gas engine test data
indicate that the:

1. HHYV of the engine LFG fuel measured during the air pollutant emission
compliance demonstration was 499 Btu/scf; and

2. Average fuel flow rate to the engine was 543 scfm (average of 547, 542 and 540
scfm fuel consumption rates measured during the three, one-hour average engine
emission tests).

Therefore, the actual HHV input rate of the CAT® G3520C gas IC engine tested at Atlantic
County Landfill Energy is 16.28 MMBtu/hr (which is representative of the actual heat
input rate required to operate the CAT® G3520C gas IC engine under base load conditions
at other landfills).
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The lowest LEG fuel LHV that can be utilized by the CAT® G3520C IC engine is 420
Btu/scf (467 Btu/scf HHV), which is the minimum fuel quality required to support proper
engine operations based on 20 years of experience obtained by Landfill Energy Systems
with the operation of Caterpillar IC engines on LFG fuel.

At the tested HHV input rate of 16.28 MMBtu/hr and minimum fuel heating value
requirement of 467 Btu/scf HHV, the CAT® G3520C gas engines proposed for installation
and operation by Seminole Energy will each use a maximum of 580 scfm and 34,800
standard cubic feet per hour (scth).

Appendix G provides the specified Atlantic County Landfill Energy CAT® G3520C gas IC
engine test data.

2.2.2 Electricity Generators

Each CAT® G3520C gas IC engine will be connected to a 1,600 kW electricity generator.

The proposed facility (six CAT® G3520C gas IC engines) will have a total electricity
generation capacity of 9,600 kW (9.6 MW).

2.2.3 IC Engine Exhaust Configuration

Emissions produced by the combustion of LFG fuel in the six (6) CAT® G3520C gas IC
engines will be released into the ambient air through individual stacks connected to the
engine exhaust manifolds. A noise muffler (for noise control) will be installed on each
engine exhaust stack.

The fuel combustion system exhausts and noise mufflers will be located on the roof of the
single building that houses the engines.

Table 2 presents exhaust design and operating parameters for the CAT® Model G3520C
gas IC engine.

23 LFG Fuel Requirement / Availability
The operation of the six (6) CAT® G3520C gas IC engines under based load conditions
(100% of capacity) and with fuel that has a minimum LHV of 420 Btu/scf (HHV of 467

Btu/scf) will result in maximum LFG fuel utilization rates of approximately 3,480 scfm
and 5.01 million standard cubic feet per day (MMscf/day).

Approximately 1,900 scfm of LFG is currently being generated by the Osceola Road Solid
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Waste Management Facility. Approximately 1,500 scfin of the generated gas is estimated
to be controlled with the LFG flaring system. The specified gas generation rate is adequate
to fuel and power four of the six (6) IC engine generators proposed for installation at
Seminole Energy. However, by the June 2007 construction completion date that is
scheduled for the proposed project, the collection (recovery) rate of the LFG generated at
the Osceola Road Solid Waste Management Facility is expected to be approximately 3,200
scfim, which is sufficient to fuel (with a fuel LHV of 450 Btu/scf) all six (6) of IC engine
generators proposed for installation at Seminole Energy.

Supplying methane-rich gas to generate electricity will be the primary means of controlling
and utilizing the LFG being generated at the Osceola Road Solid Waste Management
Facility, which would otherwise be flared. Therefore, it is anticipated that the extent of
future LFG flaring operations will be minimized as a result of the proposed IC engine
operations and its fuel use requirement.

The existing LFG control flaring system will be periodically operated during periods of
equipment downtime and maintenance, and continually operated when future LFG
collection and extraction rates (from new waste placement) exceed the fuel supply
requirement of the installed and operated engines.

24 Ancillary Equipment

Each of the proposed IC engines will be equipped with a stand-alone fan-cooled radiator.
Engine coolant for the radiators will be stored on-site in drum quantities.

Engine lube oil (new and used) will be stored in separate above ground holding tanks
positioned on the premises of the proposed LFG fueled IC engine electricity generation
facility. The new lube oil storage tank will have a capacity of approximately 2,000-gallons.

The waste oil storage tank will have a capacity of approximately 1,000-gallons.

3.0 LANDFILL FACILITY

The Osceola Road Solid Waste Management Facility is:
1. Owned by Seminole County (Board of County Commissioners);
2. Operated by Seminole County; and

3. Located at 1930 E. Osceola Road in Geneva, Seminole County.
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31 Gas Collection / Control System

Methane-rich LFG produced from the decomposition of disposed waste materials at both
active and capped cells is being collected by a reliable gas recovery system at the Osceola
Road Solid Waste Management Facility. A blower station connected to the gas recovery
system moves the collected LFG to a central location. Landfill gas that is not currently
being used for its energy value is directed to a candlestick flare where methane, NMOC
and HAPs contained in the gas are destroyed at high temperatures. Approximately 2.2
MMscf/day (1,500 scfm) of LFG is currently being directed to the flaring system for
control.

3.2 MSW Landfill NSPS

The Osceola Road Solid Waste Management Facility is subject to the regulatory
requirements of federal New Source Performance Standards for Municipal Solid Waste
(MSW) Landfills (MSW Landfill NSPS, 40 CFR Part 60 Subpart WWW). The provisions
of the MSW Landfill NSPS require that an adequate number of wells and sufficiently sized
equipment be installed and operated to control all of the LFG generated at the facility.
Therefore, in order to reduce the existing LFG control operations performed by its flares,
which waste this renewable energy resource, all available LFG from the Osceola Road
Solid Waste Management Facility will be supplied to Seminole Energy for use as fuel to
power the proposed IC engine electricity generation facility.

33 Title V Air Operation Permit
The FDEP-DARM Central District issued the Osceola Road Solid Waste Management

Facility (Facility ID No.: 1170084) Title V Air Operation Permit Renewal, Final Permit
No.: 1170084-003-AV. This renewal permit has an expiration date of August 30, 2007.

The Seminole County (Board of County Commissioners) has submitted permit application
documents to the FDEP-DARM for revisions to its Title V Operating Permit that
incorporate:

1. An additional LFG flare system;

2. The requirements of 40 CFR, Part 63, Subpart AAAA (MSW Landfill NESHAP);
and

3. Facility-wide individual and combined HAPs emission limits to establish the
facility as a synthetic minor for HAPS.
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The Draft Permit Project No. for the specified Title V Operating Permit revisions is

1170084-004-AV.

4.0 AIR POLLUTANT EMISSIONS

The proposed IC engine electricity generation facility will be a pollution control project
(PCP) where emission reductions are provided for the LFG generated by the Osceola Road
Solid Waste Management Facility through its beneficial utilization as fuel by Seminole
Energy.

Table 3 presents a summary of the CAT® G3520C gas IC engine potential criteria air
pollutant emissions (NOx, CO, SO,, VOC, PM10) and HAP emissions [as specified in 62-
210.200 Definitions (129) “Hazardous Air Pollutants (HAP)”, F.A.C.].

Appendix H provides regulated air pollutant emission rate calculations for the proposed
CAT® G3520C gas IC engine operations.

4.1 Criteria Air Pollutants

The amounts of NOx, CO and total VOC that are emitted by the CAT® G3520C

gas IC engine are dependent on fuel quality and the operating parameter specifications at
which the equipment is set. Based on data provided by the engine manufacturer (which are
provided in Appendix F), experience obtained by Landfill Energy Systems from the
operation of numerous similar LFG fueled IC engines and results of emission control
analyses presented in Section 6.0 (Emission Control Analyses) of this document, the CAT®
G3520C gas IC engine will have the following maximum NOx, CO, VOC and PM10
emission rates:

e 2.75 grams of CO per brake-horsepower hour (g/bhp-hr);

e 0.60 g/bhp-hr NOx;

e .28 g/bhp-hr of total VOC; and

e 0.24 g/bhp-hr for PM1o0.
The 2.75 g/bhp-hr CO value specified for the CAT® G3520C gas IC engine emissions is
based on the results of Best Available Control Technology (BACT) analyses (Section 6.8.1

CO BACT of this document).

The 0.60 g/bhp-hr NOx value specified for the CAT® G3520C gas IC engine emissions is
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based on the results of BACT analyses (Section 6.8.2 NOx BACT of this document).

The 0.28 g/bhp-hr total VOC value specified for the CAT® G3520C gas IC engine
emissions is based on a voluntary limitation that is 90% of the 40 ton per year (TpY)
significant emission threshold presented in 62-212.400 Prevention of Significant
Deterioration (PSD)., F.A.C. The CAT® G3520C gas IC engine is designed to produce
low NOx emissions. These lower emissions are produced in part based on the high carbon
dioxide content of LFG fuels that results in cooler combustion temperatures, which
influence VOC destruction and control efficiencies. Experience with compliance
demonstrations performed on low emission LFG fueled IC engines by Landfill Energy
Systems indicates that the 0.28 g/bhp-hr total VOC emission rate is readily achievable and
that flexibility in establishing an allowable limit is required to ensure ongoing compliance
over all engine fuel quality and mechanical operating conditions.

The 0.24 g/bhp-hr PM10 value specified for the CAT® G3520C gas IC engine emissions is
based on the results of BACT analyses (Section 6.9 PM10 BACT of this document).

The operation of the CAT® G3520C gas IC engine at the specified pollutant emission rates
under base load conditions (100% design capacity, 2,233 bhp) will result in maximum
potential emissions of:

e 13.54 pounds per hour (Ib/hr) and 59.30 TpY of CO (one engine);
81.24 1b/hr and 355.8 TpY of CO (six engines);

e 2.95I1b/hr and 12.94 TpY of NOx (one engine);
17.72 1b/hr and 77.6 TpY of NOx (six engines);

e 1.37 Ib/hr and 5.99 TpY of total VOC (one engine);
8.22 Ib/hr and 36.0 TpY of total VOC (six engines);

e 1.18 Ib/hr and 5.17 TpY of PM10 (one engine); and
7.08 1b/hr and 31.0 TpY of PM10 (six engines).

Sulfur oxide emissions (SOx) have the potential to be produced during the combustion of
LFG since it contains sulfur-bearing compounds that are oxidized at normal engine
operating temperatures. Therefore, the magnitude of potential SOx emissions produced by
the CAT® G3520C gas IC engine is dependent on the sulfur content of the fuel (as opposed
to being dependent on combustion technology and controls).

Site-specific sulfur content analyses have not been performed on the LFG generated by the
Osceola Road Solid Waste Management Facility. Therefore, data developed by USEPA
(which are presented in Compilation of Air Pollutant Emission Factors, AP-42, Fifth
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Edition, Volume I: Stationary Point and Area Sources, AP-42, Section 2.4, Municipal
Solid Waste Landfills) were use to estimate the total potential sulfur content of the LFG to
be used as IC engine fuel. The AP-42 data specify a hydrogen sulfide (H,S) default LFG
concentration of 35.5 parts per million by volume (ppmv). However, the experience of
Derenzo and Associates, which has been obtained from the review of tests performed on
LFG samples collected from numerous landfills, indicates that H,S is typically observed at
concentrations greater than 35.5 ppmv but less than 150 ppmv. Therefore, the AP-42 H,S
default LFG concentration of 35.5 ppmv was replaced with the 150 ppmv value. The
results of this analysis indicate that the total sulfur content of the LFG to be used as IC
engine fuel is estimated to be less than 164.2 ppmv as H,S.

The LFG sulfur content of 164.2 ppmv as H,S is equivalent to a SOx (as SO,) emission rate
of 27.5 pounds per million cubic feet (Ib/MMscf) of fuel based on the complete oxidation
of the fuel-bound sulfur compounds during the combustion process.

Appendix H-1 provides calculations for the CAT® G3520C gas IC engine potential SO,
emissions.

The operation of CAT® G3520C gas IC engines at the specified SO, emission rate under
base load conditions (100% design capacity) will result in maximum potential emissions
of:

¢ 0.96 Ib/hr and 4.22 TpY of SO, (one engine); and
5.76 1b/hr and 25.32 TpY of SO, (six engines).

4.2 Hazardous Air Pollutants

Hazardous Air Pollutants [as specified in 62-210.200 Definitions (129) “Hazardous Air
Pollutants (HAP)”, F.A.C.] have the potential to be produced during the combustion of
LFG to be used as fuel by the IC engines since:

1. HAP compounds are present in the gas generated by the Osceola Road Solid Waste
Management Facility 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 (HCl, a regulated HAP) when they are combusted.

Site-specific HAP content analyses have not been performed on the LFG generated by the
Osceola Road Solid Waste Management Facility. Therefore, data developed by USEPA
(which are presented in Compilation of Air Pollutant Emission Factors, AP-42, Fifth
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Edition, Volume I: Stationary Point and Area Sources, AP-42, Section 2.4, Municipal
Solid Waste Landfills) were use to estimate the total potential HAP content of the LFG to
be used as IC engine fuel.

Table 2.4-3 of AP-42 provides Control Efficiencies for LFG Constituents that specifies IC
engines typically reduce (control) halogenated species by 93 percent and non-halogenated
species by 86.1 percent. These LFG constituent control efficiencies were considered in the
HAP potential emission determinations that were performed for the IC engine operations.

The contribution of HCI to the HAP potential emissions of the IC engines was estimated
based on a conversion of the individual chlorinated compound measurements presented in
the AP-42 default list of LFG constituents to HCI as a result of the high temperature
combustion environment and exhaust processes. The results of this analysis indicate that
the HCI exhaust rate of the proposed IC engines (as function of LFG fuel utilization) is
11.95 1b/MMscf, which is equivalent to an annual potential emission of 10.9 TpY under
base load conditions (100% design capacity). It is the perspective of Seminole Energy
(based on the results of appropriate air pollutant emission testing performed by Landfill
Energy Systems on similar LFG fueled engines) that the AP-42 default LFG constituent
concentrations overestimate the potential HCI content of the gas generated at the Osceola
Road Solid Waste Management Facility. Therefore, Seminole Energy will restrict the
allowed HCI emissions from the proposed engine operations to less than 10 TpY through
appropriate permit limits.

The HAP exhaust rate of the proposed IC engines (as a function of LFG fuel utilization) is
13.81 Ib/MMscf. The operation of six (6) CAT® G3520C gas IC engines under base load
conditions (100% design capacity) will result in maximum potential HAP emissions that
are less than 12.6 TpY.

Appendix H-2 provides calculations for the CAT® G3520C gas IC engine potential HCI
and HAPs emissions.

5.0 FLORIDA RULES AND REGULATIONS

The following text presents Florida Administrative Code (F.A.C.), Chapter 62 regulatory
requirements and associated compliance information that are applicable to the permitting
and operation of the LFG fueled IC engine electricity generation facility proposed by
Seminole Energy.

5.1  Air Pollution Permit Application Procedure

62-4.050 Procedure to Obtain Permits and Other Authorizations; Applications., F.A.C,
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specifies that:

(1) Any person desiring to obtain a permit ... shall apply on forms prescribed by the
Department and shall submit ... additional information as the Department ... may require.

Appendix A provides a completed Application for Air Permit — Long Form
documents for the proposed Seminole Energy LFG fueled IC engine electricity
generation facility.

(2) All applications and supporting documents shall be filed in quadruplicate ...

(3) ... All applications for a Department permit shall be certified by a professional
engineer registered in the State of Florida ...

Appendix A provides a State of Florida professional engineer certification for the
Air Construction Permit.

(4) Processing fees are as follows:

(a) Air Pollution Permits.

1. Construction Permit Fee for an Emission Unit Requiring a Prevention of Significant
Deterioration ... Preconstruction Review ... shall be $7,500.

Landfill Energy Systems check no. 16423 for $7,500 (made payable to the Florida
Department of Environmental Protection) has been attached to the original set of
permit application forms provided in Appendix A.

5.2 Facility
62-204.200 Definitions., F.A.C., specifies that:

(16) “Facility” means ... All of the emission units which are located on one ore more
contiguous or adjacent properties and which are under the control of the same person (or
persons under common control).

While the Seminole Energy electricity generation facility will be located on leased
land at the Osceola Road Solid Waste Management Facility, the electricity
generation equipment and processes will be owned and operated by Seminole
Energy and not under the control of Seminole County, which owns and operates the
landfill (i.e., the Seminole Energy electricity generation facility and Osceola Road
Solid Waste Management Facility will be separate).
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5.3

Seminole Energy will be fueled exclusively with methane-rich gas generated by the
Osceola Road Solid Waste Management Facility (i.e., no natural gas capabilities).
Since all of the fuel utilized by Seminole Energy will be supplied by the Osceola
Road Solid Waste Management Facility, the landfill has an implied control over the
electricity generation operations of the proposed facility (i.e., Seminole Energy
would not have the capability to generate electricity without the existence of the
landfill). Therefore, Seminole Energy is part of the Osceola Road Solid Waste
Management Facility stationary source and its approved Air Construction Permit is
required to be incorporated into the landfill Title V Operating Permit.

NAAQS Attainment / Nonattainment / Maintenance Areas

62-204.340 Designation of Attainment, Nonattainment, and Maintenance Areas., F.A.C,
specifies that:

(1) Designation of Areas Meeting Ambient Air Quality Standards (Attainment Areas).
(a) All of the state except those areas designated as nonattainment under paragraph

62-204.340(2)(a), F.A.C., is designated as attainment for the air pollutant ozone.

62-204.340(2)(a), F.A.C, does not list any ozone nonattainment areas.

(b) All of the state except those areas designated as nonattainment under paragraph

62-204.3402)(b), F.A.C., ... is designated as attainment for the air pollutant PMI0.

62-204.340(2)(b), F.A.C, does not list any PM10 nonattainment areas.

(c) All of the state except those areas designated as nonattainment under paragraph

62-204.340(2)(c), F.A.C., ... is designated as attainment for the air pollutant sulfur
dioxide.

62-204.340(2)(c), F.A.C, does not list any sulfur dioxide nonattainment areas.

(d) All of the state except those areas designated as nonattainment under paragraph

62-204.340(2)(d), F.A.C., is designated as attainment for the air pollutant carbon
monoxide.

62-204.340(2)(d), F.A.C, does not list any carbon monoxide nonattainment areas.

(e) All of the state except those areas designated as nonattainment under paragraph

62-204.340(2)(e), F.A.C., is designated as attainment for the air pollutant nitrogen

. dioxide.
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62-204.340(2)(e), F.A.C, does not list any nitrogen dioxide nonattainment areas.
(3) Designation of Areas Which Cannot Be Classified as Attainment or Nonattainment
(Unclassified Areas).
(a) All of the state except those areas designated as nonattainment under paragraph
62-204.340(2)(b), F.A.C,, is designated as unclassifiable for the air pollutant PM10.
(b) The following areas are designated as unclassifiable for the air pollutant sulfur
dioxide.

Seminole County is not designated as unclassifiable for the air pollutant sulfur
dioxide.

(4) Designation of Air Quality Maintenance Areas.
(a) Each of the following areas is designated as an air quality maintenance area for
the air pollutant ozone: ...

Seminole County is not designated as an air quality maintenance area for the air
pollutant ozone.

5.4  Prevention of Significant Deterioration Area Designations

62-204.360 Designation of Prevention of Significant Deterioration Area., F.A.C, specifies
that:

(1) The following areas are designated as PSD areas for the air pollutant particulate

matter:
(a) All of the state ...

(2) The following areas are designated as PSD areas for the air pollutant sulfur
dioxide:
(a) All of the state ...

(3) The following areas are designated as PSD areas for the air pollutant nitrogen
dioxide:
(a) All of the state ...

(4) All areas of the state shall be classified as Class I, Class II, or Class I11.
(a) ... All areas of the state are classified as Class Il except ...

(b) ... The following areas of the state are designated as Class I ...

1. Everglades National Park.

2. Chassahowitzka Wilderness Area.

3. St. Marks National Wilderness Area.
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4. Bradwell Bay National Wilderness Area.

(5) Federally designated Class I areas outside of Florida but within 100 kilometers of
the state are as follows:.

(a) Okefenokee National Wilderness Area.

(b) Wolf Island National Wilderness Area.

55 Adopted Federal Regulations

62-204.800 Federal Regulations Adopted by Reference., F.A.C., lists the following federal
regulations that are applicable to the proposed project through its use of reciprocating
internal combustion engines (RICE) and LFG fuel generated by a landfill that is subject to
the requirements of 40 CFR 60, Subpart WWW (i.e., a LFG NMOC control device):

(3) ... Approval and Promulgation of Implementation Plans ...
(b) ...Subpart K, Florida ...Delegation of Authority to issue federal PSD permits.

(8) ... Standards of Performance for New Stationary Sources ...
(b) ...72. 40 CFR 60, Subpart WWW, Municipal Solid Waste Landfills ...

Section 7.1 (MSW Landfill NSPS) of this document provides details that indicate
the proposed LFG fueled IC engine electricity generation facility will operate in
compliance with 40 CFR 60, Subpart WWW requirements.

(11) ... National Emission Standards for Hazardous Air Pollutants ...
(b) ...58. 40 CFR 63, Subpart AAAA, Municipal Solid Waste Landfills ...

Section 7.2.2 (MSW Landfill NESHAP) of this document provides information that
indicates the proposed LFG fueled IC engine electricity generation facility will
operate in compliance with 40 CFR 63, Subpart AAAA requirements.

80. 40 CFR 63, Subpart ZZZZ, Hazardous Air Pollutants for Stationary Reciprocating
Internal Combustion Engines.

Section 7.2.1 (RICE NESHAP) of this document provides information that
indicates the proposed LFG fueled IC engine electricity generation facility will
operate in compliance with 40 CFR 63, Subpart ZZZZ requirements.

(16) ... Part 72, Permits Regulation ...

(a ...
1. 40 CFR 72, Subpart A, Acid Rain Program General Provisions ...
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Section 7.3 (Federal Acid Rain Program) of this document provides information
that indicates the proposed LFG fueled IC engine electricity generation facility will
operate in compliance with 40 CFR 72, Subpart A - I requirements.

5.6  Permits Required (Exempt Emission Units)
62-210.300 Permits Required., F.A.C., specifies that ...

(3) Exemptions ...

(a) Categorical Exemptions ...

(30) Petroleum lubrication systems. ...

(b) Generic and Temporary Exemptions.

(1) Generic Emission Unit Exemptions. An emission unit or pollutant-emitting activity
that is not entitled to a categorical exemption ... shall be exempt from the permitting
requirements of this chapter ... if it meets all of the following criteria:

a. It would be subject to no unit-specific applicable requirements.

b. It would neither emit nor have the potential to emit:

(i) 500 pounds per year or more of lead ...

(ii) 1,000 pounds per year or more of any HAP;

(1ii) 2,500 pounds per year or more of total HAP; or

(iv) 5.0 tons per year or more of any other regulated pollutant

c. Its emissions, in combination with the emissions of other units and activities at the
facility, would cause the facility to emit or have the potential to emit any pollutant in such

amount as to make the facility a Title V source.

d. In the case of a proposed new emission unit at an existing facility, the emissions of
such unit, in combination with the emissions of any other proposed new or modified units
and activities at the facility, would result in a modification subject to the preconstruction
review requirements ...

e. In the case of a proposed new pollutant emitting activity, such activity would not
constitute a modification of any existing non-exempt emissions unit at a non-Title V source
or any existing non-insignificant emissions unit at a Title V source.

The IC engine lube oil (new and used) storage tanks are permit exempt emission
units based on the type and quantities of stored material (and its very low vapor
pressures) and the regulatory provisions specified in the preceding text.

5.7 Public Notice and Comment

62-210.350 Public Notice and Comment., F.A.C., specifies that:

(1) Public Notice of Proposed Agency Action.
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(a) A notice of proposed agency action on permit applications, where the proposed
agency action is to issue the permit, shall be published by the applicant for:
1. An air construction permit.

(2) Additional Public Notice Requirements for Emission Units Subject to Prevention of
Significant Deterioration ...

(a) Before taking final agency action on a construction permit application for any new
or modified facility ... '

2. A 30-day period for submittal of public comments ...

3. ... notifying the public of the opportunity for submitting comments and requesting a
public hearing ...

Section 4.1 (Criteria Air Pollutants) of this document and Table 3 present information
that indicate the proposed LFG fueled IC engine electricity generation facility is a
major source of CO under state and federal PSD regulations. Therefore, results of a
public comment period are required to be considered in the permit approval process.

5.8 Stack Height Policy

62-4.550 Stack Height Policy., F.A.C, specifies that:

(1) ... The degree of emission limitation required of any emission unit for control of any
air pollutant on a continuous basis shall not be affected by so much of any emission
unit’s stack height that exceeds good engineering practice ...

The LFG fueled IC engines will be housed in a single building with dimensions of
62.67 feet wide by 108.67 feet long by 15 feet high (information from Section 2.0
Proposed Electricity Generation Facility and Table 2 of this document). Therefore,
good engineering practice stack height for the proposed emission units is 37.5 feet
(i.e., the building height plus 1.5 times the lesser dimension of building height or
width). The above ground height of the proposed IC engine exhaust stacks is
designed for 20 feet (information from Table 2), which is 17.5 feet less than the
specified good engineering practice stack height.

5.9 Forms and Instructions
62-210.900 Forms and Instructions., F.A.C., specifies that:

The forms used by the Department in the stationary source control program are adopted
and incorporated by reference in this section ...
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(1) Application for Air Permit — Long Form, Form and Instructions ...

Appendix A provides a completed Application for Air Permit — Long Form
documents for the proposed Seminole Energy LFG fueled IC engine electricity
generation facility.

5.10 Prevention of Significant Deterioration
62-212.400 Prevention of Significant Deterioration (PSD)., F.A.C, specifies that:

(2) Applicability ...

(d) New and Modified Facilities ...

2. New Major Facilities.

Unless exempt ... a proposed new major facility shall be subject to the preconstruction
review requirements of this rule if:

a. For any pollutant regulated under the Act, except lead, the sum of ... the potential
emissions of all emission units ... would be equal to or greater than 250 tons per year ....

3. Modifications to Minor Facilities.

Unless exempt ... a proposed modification to a minor facility shall be subject to the
preconstruction review requirements of this rule only if the modification would be a
physical changes which, in and of itself, would constitute a new major facility subject to
preconstruction review requirements ....

Section 4.1 (Criteria Air Pollutants) of this document and Table 3 present
information that indicate the proposed LFG fueled IC engine electricity generation
facility is subject to federal PSD permitting requirements (its potential CO
emissions are equal to or greater than 250 tons per year).

(f) Pollutants Subject to PSD Preconstruction.

1. ... for a proposed new facility or modification subject to the preconstruction review
requirements of this rule ... the preconstruction review requirement shall apply to all
pollutants regulated under the Act for which the sum of potential emissions ... of the
facility or modification would be greater than the significant emission rates listed in Table
212.400-2, Regulated Air Pollutants — Significant Emission Rates ...which specifies that:

40 TpY of nitrogen oxides is a significant emission rate.
40 TpY of sulfur dioxide is a significant emission rate.
40 TpY of VOC is a significant emission rate.

15 TpY of PM10 is a significant emission rate.

Section 4.1 (Criteria Air Pollutants) of this document and Table 3 present
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information that indicates the NOx and PM10 emission rates from the proposed
LFG fueled IC engine electricity generation facility are significant (i.e., its potential
NOx emissions are equal to or greater than 40 tons per year and PM10 emissions are
equal to or greater than 15 tons per year).

(4) General Provisions.

(a) Facilities or Modifications Affecting Class I Areas.

1. Additional Notification Requirements.

a. The Department shall comply with ... additional notification requirements for a
proposed new facility or modification that would be located within 100 kilometers of, or
whose emissions may affect, any Federal Class I area ... (Federal Land Manager
Participation)

Section 8.1 (Visibility Degradation) of this document presents information that
indicates no Class I areas are located within 100 kilometers of the site of the
proposed LFG fueled IC engine electricity generation facility.

(5) Preconstruction Review Requirements.

(a) General. ...

‘ 2. No owner or operator of a facility or modification subject to the preconstruction
review requirements of this subjection shall begin construction prior to obtaining a permit
to construct in accordance with applicable regulations ....

(b) Technology Review.

The proposed facility or modification shall comply with all applicable emission
limitations contained in Part VI of this chapter and 40 CFR Parts 60 (New Source
Performance Standards) and 61 (National Emission Standards for Hazardous Air
Pollutants).

(c) Best Available Control Technology
The proposed facility or modification shall apply Best Available Control Technology
(BACT) for each pollutant subject to preconstruction review requirements ...

Section 5.10 (Prevention of Significant Deterioration) of this document provides
information that indicates the proposed LFG fueled IC engine electricity generation
facility is required to apply CO, NOx and PM10 BACT (i.e., the proposed project is
a major PSD source for CO and has NOx and PM10 significant emission rates).

Section 6.0 (Emission Control Analyses) of this document provides CO, NOx and
PM10 BACT analyses.

(d) Ambient Impact Analyses.
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The owner or operator of the proposed facility or modification shall demonstrate to the
Department that the increase in federally enforceable allowable emissions from the
proposed facility or modification ... will not cause or contribute to a violation of any
ambient air quality standard or maximum allowable increase.

62-204.240 Ambient Air Quality Standards., F.A.C., and 62-204.260 Prevention of
Significant Deterioration Increments., F.A.C., present applicable limits for the
Ambient Air Impact Analyses.

Appendix I provides Ambient Impact Analyses for the proposed LFG fueled IC
engine electricity generation facility. These analyses will be submittal to the FDEP-
DARM as a separate document.

(e) Additional Impact Analyses.

1. The owner or operator of the proposed facility or modification shall provide the
Department with analyses of:

a. The impairment to visibility and soils, and vegetation ...

b The air quality impact projected for the area as a result of general commercial,
residential, industrial and other growth associated with the facility or modification; and.

¢. The impairment to visibility of ... any Federal Class I area within 100 kilometers of
the facility ...

() Preconstruction Air Quality Monitoring and Analysis.
The owner or operator of the proposed facility or modification shall provide the
Department with an analysis of ambient air quality in the area that the facility or
modification would affect for each pollutant subject to NSR requirements ...

Section 8.0 (Additional Impact Analyses) of this document provides Additional
Impact Analyses (impairment to soils, vegetation; and air quality impact projected
for the area) for the proposed LFG fueled IC engine electricity generation facility.

Geneva, Florida is located over 100 kilometers from the:

Everglades National Park.
Chassahowitzka Wilderness Area.

St. Marks National Wilderness Area.
Bradwell Bay National Wilderness Area.
Okefenokee National Wilderness Area.
Wolf Island National Wilderness Area.

Sk w =

Therefore, Federal Class I visibility impact analyses are not required to be
performed for the proposed LFG fueled IC engine electricity generation facility.
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(h) Permit Application Information Required ...

1. A description of the nature, location, design capacity and typical operating
schedule of the facility or modification, including specifications and drawings showing its
design and plant layout;

2. A detailed schedule for construction of the facility or modification;

3. A detailed description of the system of continuous emission reduction proposed by
the facility or modification as BACT, emission estimates and any other information as
necessary to determine BACT would be applied ...

4. Information relating to the air quality impacts of the facility or modification ...

5. Information relating to the air quality impacts of, and the nature and extent of, all
general commercial, residential, industrial and other growth ...in the area the facility or
modification would affect.

6. A good-engineering-practice stack height ... analysis ...

Sections 1.0 (Introduction) to 8.0 (Additional Impact Analyses) of this document
provide the Permit Application Information Required for the proposed LFG fueled
IC engine electricity generation facility.

(6) Best Available Control Technology (BACT)..
(a) BACT Determination ...

Section 6.0 (Emission Control Analyses) of this document provides CO, NOx and
PM10 BACT analyses.

(7) Construction/Operation Permit Requirements.

(a) Construction Permits. .
Any construction permit issued pursuant to this rule shall contain all of the conditions and
provisions necessary to insure that the construction and operation of the facility or
modification shall be in accordance with the requirements of this rule.

5.11 General Pollutant Emission Limiting Standards
62-296.320 General Pollutant Emission Limiting Standards., F.A.C, specifies that ...

(2) Objectionable Odor Prohibited — No person shall cause, suffer, allow or permit the
discharge of air pollutants which cause or contribute to an objectionable odor.

Based on the:

1. Small magnitudes of the IC engine exhaust chemical concentrations compared
to published odor thresholds (i.e., LFG combustion is an approved procedure
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for the control of landfill gas);

2. Additional dilution of the relatively small emitted chemical concentrations prior
to ground-level ambient air impacts;

3. Relatively large distances between the proposed emission equipment and
impact receptors; and

4. Experience of Seminole Energy with the operation of numerous LFG fueled IC
engine electricity generation facilities (i.e., no adverse odor impact have ever
been recorded as a results of these engine operations);

impacts of odorous emissions from the combustion of LFG fuel in the proposed
CAT® G3520C gas IC engines will be insignificant (i.e., no odor impacts).

(4) General Particulate Emission Limiting Standards ...

(b) General Visible Emission Standard.

1. No person shall cause, let, permit, suffer or allow to be discharged into the
atmosphere the emissions of air pollutants from any activity, the density of which is equal
to or greater than ...(20 percent opacity).

Experience obtained by manufacturers and operators of LFG fueled IC engines
indicates that visible emissions from the CAT® G3520C gas IC engines will be
insignificant (emissions are not expected to be visible during normal engine
operations).

(¢) Unconfined Emissions of Particulate Matter.

1. No person shall cause, let, permit, suffer or allow the emission of unconfined
particulate matter from any activity ...without taking reasonable precautions to prevent
such emissions...

3. Reasonable precautions include the following:

a. Paving and maintenance of roads, parking areas and yards.

b. Application of water or chemicals to control emissions from such activities as ...
grading roads, construction, and land clearing.

Seminole Energy will take appropriate precautions to prevent unconfined emissions
of particulate emissions during the construction and operating activities of the
proposed LFG fueled electricity generation facility.
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5.12 General Compliance Test Requirements

62-297.310 General Compliance Test Requirements., F.A.C, specifies that ...

(6) Required Stack Sampling Facilities ...

(a) Permanent Test Facilities. The owner or operator of an emission unit for which a
compliance test, other than a visible emissions test, is required on at least an annual basis,
shall install and maintain permanent stack sampling facilities.

Seminole Energy will:

1.

Install sampling ports on each engine exhaust stack that have a minimum inside
diameter of three (3) inches and can be sealed when they are not in use.

Install sampling ports in each engine exhaust stack that are two (2) stack
diameters (36 inches) downstream and at least 0.5 stack diameters (9 inches)
upstream from any flow disturbance.

Install two sampling ports in each engine exhaust stack (each port 90 degrees
apart).

Utilize the roof as the work platform for the engine exhaust stack compliance
tests. The engine exhausts are located on the roof of the building approximately
10 to 15 feet from its eastern edge. A ladder will be used to access the sampling
ports, which will be located approximately six feet above the roof work
platform.

Provide access to the building roof with a ladder that will be stored at the
facility.

Provide four (4) 120-volt AC, 20 amp outlets to supply power to the sampling
equipment. An adequate number of extension cords, which are required to
transfer electricity from the supply outlets to the sampling, will be stored at the
facility.

(7) Frequency of Compliance Tests ...

(a) General Compliance Testing...

4. During each federal fiscal year (October 1 — September 30), unless otherwise
specified ... the owner or operator of each emission unit shall have a formal compliance
test conducted for:

. a. Visible emissions, if there is any applicable standard;
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b. Each of the following pollutants, if there is an applicable standard, and if the
emission units or has that potential to emit ... 100 tons per year or more of any regulated
air pollutant...

Section 4.1 (Criteria Air Pollutants) of this document and Table 3 present
information that indicate the annual CO emission compliance test are required to be
performed on the LFG fueled IC engines.

5.13 Operation and Maintenance Plan
Section I. Emission Unit Additional Information Item 5. of the FDEP-DARM Application
for Air Permit — Long Form requires that all permit applications provide an Operation and

Maintenance Plan.

Appendix J provides the Operation and Maintenance Plant developed for the CAT®
G3520C gas IC engine.

6.0 EMISSION CONTROL ANALYSES

The following text provides analyses of process design, operating practices and best
available emission control devices (applicable Best Available Control Technology, BACT)
that were considered in determining the appropriate pollution control strategies for the
proposed LFG fueled IC engine electricity generation facility.

6.1 LFG Treatment

Standards of Performance for MSW Landfills (MSW Landfill NSPS, 40 CFR Part 60
Subpart WWW) regulate NMOC 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
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subsequent sale or use ...

The equipment and processes proposed for use by Seminole Energy to treat (dewater, filter
and compress) LFG received from the Osceola Road Solid Waste Management Facility
(prior to its combustion as fuel in the proposed IC engines) meets the control system
criteria of the MSW landfill NSPS.

Appendix K provides Clarifications of Landfill Gas Treatment NSPS Exemption for
Dixon/Lee Energy Partners ... and other determinations that have been issued by USEPA
(Regions 1, 3, 5 and 9) on the treatment of LFG. These documents specify that U.S. EPA
has made several determinations and has stated in the Federal Register Proposed Rule
Amendments dated May 23, 2002, that compression, de-watering, and filtering the landfill
gas down to at least 10 microns is considered treatment for the purposes of 60.752 (b) (2)

(iii) (C).

Therefore, BACT for the LFG used to fuel the proposed IC engine electricity generation
facility is treatment with the equipment and processes presented in Section 2.1.3
(Treatment) of this document.

6.2  Engine Selection

The size (operating capacity) of the equipment and processes selected for the proposed
electricity generation facility are dependent on the gas generation and recovery potential of
the landfill (i.e., size of the landfill, amount of in-place and future wastes, fuel quality of
the recovered gas and estimates of LFG generation over time).

By the June 2007 construction completion date that is scheduled for the proposed project,
the collection (recovery) rate of the LFG generated at the Osceola Road Solid Waste
Management Facility is expected to be approximately 3,200 scfm, which is sufficient to
fuel (with a fuel LHV of 450 Btu/scf) all six (6) of IC engine generators proposed for
installation at Seminole Energy. Therefore, with the issuance of a permit by the FDEP-
DARM activities will commence to place all six (6) of the IC engine generators in
operation (i.e., there will be an adequate amount of LFG fuel to support the operation of all
of the proposed engine generators and the project will not require the staged installed of
equipment). While additional future amounts of LFG may be generated by the Osceola
Road Solid Waste Management Facility after the proposed electricity generation processes
are made operational, there are currently no plans by Seminole Energy for the subsequent
installation of additional IC engine-generator sets.

The methane rich gas generated at the landfill is most efficiently utilized when the power
generation equipment selected for the project best fits the gas generation curve. Therefore,
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since the quantity of available gas from the landfill may be rising (or falling) depending on
its gas generation potential (i.e., the amount of in-place wastes and planned future waste
placement activities), the gas is best utilized as a fuel by multiple individual power
generation units that fit the gas generation curve (i.e., smaller engines that provide
operating flexibility in response to gas collection rate changes and maintenance downtime).
The operation of large engines does not allow for the best utilization of available fuel
since:

1. A larger quantity of LFG is wasted during individual unit maintenance downtimes;

2. Periods of reduced LFG generation (e.g., associated with wellfield maintenance and
construction) may have the potential to render a significant portion of the electricity
generation facility inoperable; and

3. The increased fuel requirements of a larger engine provide a less appropriate fit to
the gas generation curve under base load operations.

Gas turbine engines have been successfully operated on LFG. Commercially available gas
turbine engines require LFG flow rates that are at least 1,800 scfm. However, similar to
larger IC engines, they do not best utilize available LFG and fit the gas generation curve of
the Osceola Road Solid Waste Management Facility.

Microturbines (that have electricity generation ratings between 30 and 150 kW) have been
fired with LFG fuel and require extensive gas treatment to remove fuel impurities.
Microturbines are primarily used for backup or emergency power in applications that have
relatively low electricity demands or to power auxiliary equipment (e.g., to power a
compressor that is part of a larger facility). Based on microturbine specifications (i.e., the
relatively low fuel flow capacity) that are currently available from manufacturers, the use
of this equipment to utilized up to 3,200 scfm of LFG and generate 9.6 MW of electricity is
not feasible.

Equipment manufacturers have developed high-pressure reciprocating IC engines that
produce ultra low CO and NOx emission rates, which have been achieved with the use of a
precombustion chamber that mixes and preheats the LFG fuel and combustion air.
However, as a result of the expense and complexities that are associated with the
fabrication of these engines and their replacement components, manufacturers only offer
this technology on larger engines. The CAT® Model G3616 high-pressure gas IC engine,
for example, is equipped with a precombustion chamber and produces CO and NOx
emissions that are below 2.7 and 0.55 g/bhp-hr, respectively. However, the CAT® G3616
gas IC engine has a 4,230 bhp rating and heat input capacity of 32.8 MMBtuw/hr that
corresponds to a fuel use rate of approximately 1,300 scfm, which based on the preceding
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information does not best utilize the available LFG and fit the gas generation curve of the
landfill.

Based on the preceding information, six (6) CAT® G3520C gas IC engines have been
selected to power electricity generators for the proposed project. The combined operation
of these engines has a fuel demand that closely fits the existing LFG generation curve of
the landfill (i.e., the installation and operation of 6 engines results in a maximum LFG
utilization rate of approximately 3,480 scfm, which is based on a LHV fuel of 420 Btu/scf
and compares well to the anticipated June 2007 LFG availability rate of 3,200 scfm (450
Btu/scf LHV fuel).

The CAT® G3520C gas IC engine is a relatively new engine that is capable of achieving
low NOx emissions in applications where LFG flowrates and/or fuel heat values are not
large enough to support ultra-low NOx engines (those equipped with a precombustion
chamber).

6.3 Add-on Emission Controls (General)

The California Air Resource Board (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 reciprocating IC engines
fueled with these materials.

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

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.

Other state regulatory agencies have made similar determinations with the issuance of
permits that specify BACT for LFG fueled IC engines that do not include the use of add-on
emission controls.

6.4  Add-on Emission Controls (Caterpillar, Inc. Recommendation)

Appendix L provides a Caterpillar, Inc. document G3600-G3300 Low Energy Fuels that
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has been developed to present manufacturer experience with operating spark-ignited
engines on medium and low energy fuels. The Catalyst Operation With Landfill Gas or
Digester Gas section of this document specifies that:

Several attempts have been made to control exhaust emissions of reciprocating engines
operating on landfill gas or digester gas with an exhaust gas catalyst. Landfill gas
contains contaminants such as chlorine, fluorine, and silicon that have proven to be
detrimental to exhaust catalysts ... In addition, many users select lubricating oils that have
high ash content. The ash tends to coat the catalyst, making the catalyst ineffective in a
short period of time. For these reasons, we do not recommend the use of catalysts in
conjunction with landfill or digester applications.

6.5 Documented BACT / LAER Determinations

Independent research was performed for the proposed LFG fueled IC engine electricity
generation facility and the results of these analyses verify that emission controls developed
for stationary diesel engines (i.e., catch and bumn technology) and natural gas fired
reciprocating IC engines or turbine engines rely on catalyst-based systems that are subject
to fouling when used to control emissions from LFG combustion applications.

The USEPA Office of Air Quality Planning and Standards RACT / BACT / LAER
Clearinghouse (RBLC) emission and control technology determination data indicate that
no add-on emission controls have been established as BACT or LAER for LFG fueled IC
engines.

Appendix M provides USEPA RBLC CO, NOx and particulate BACT/LAER data and
supporting information for LFG fueled IC engine operations. The specified data search,
which reviewed information in the USEPA RBLC through March 17, 2006, has identified
21 associated determinations.

The State of Texas issued PSD permit (PSD-TX-1034) to Bio Energy Texas, LLC on July
23, 2004 for the installation of eight (8) LFG fueled IC engines. However, the PSD BACT
determinations for this source have not been incorporated into USEPA RBLC. Appendix
M-1 provides the maximum allowable emissions that were permitted for this source (i.e.,

2.8 g/bhp-hr for CO, 0.6 g/bhp-hr for NOx, 0.148 g/bhp-hr PM10).

The State of New Jersey has completed its review of an ozone (NOx) nonattainment area
new source review (NSR) and CO PSD permit (Permit Activity No. PCP050001; Facility
ID No. 79083), which will be issued to Ocean Energy Corp. (a Landfill Energy Systems
company) for the installation of six (6) LFG fueled IC engines. Appendix M-2 provides
the maximum allowable emissions contained in a draft permit released by the NJDEP on
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March 7, 2006 for this source (i.e., 2.75 g/bhp-hr for CO, 0.6 g/bhp-hr for NOy, 0.24
g/bhp-hr PM10). :

Table M-1 of Appendix M provides a summary of the USEPA RBLC CO, NOx and
particulate matter (as PM10) BACT/LAER data for LFG fueled IC engine operations. The
Bio Energy Texas PSD BACT and Ocean Energy Corp. BACT/LAER determinations are
also listed in the Table M-1 summary.

CAT® G3520C gas IC engines (the same engines as those proposed for use by Seminole
Energy):

1. Have been installed and are operating at Ridgewood Power Management (final
permit issued in approximately early 2005);

2. Have been installed and are operating at New England Waste Services (final air
permit issued in approximately late 2004);

3. Have been installed and are operating at Bio Energy Texas (final air permit issued
in July 2004); and

4. Are planned for installed at Ocean Energy Corp with final permit issuance
estimated in the first half of 2006.

6.6 Emission Control System Contacts

Mr. Ed Wheless of the Sanitation Districts of Los Angeles County (SDLAC) was contacted
in January and March 2006 to obtain information on the successful implementation of
emission controls on equipment that utilize LFG fuel. Mr. Wheless informed Derenzo and
Associates, Inc. that:

1. The paper on Siloxanes in Landfill and Digester Gas (published by Ed Wheless and
Dan Gary in 2002) provides a summary of attempts that have been made to control
emissions from the combustion of LFG (through 2002). At the time this paper was
published, Mr. Wheless was not aware of results from the installation of Applied Filter
Technology (AFT) systems at the Bergen County Utilities to treat (clean) digester gas
prior to its use as IC engine fuel and the subsequent effects on oxidation catalysts that
are operated on the equipment. Mr. Wheless noted the Bergen County Utilities
Authority improvements in his paper, however, the authority had not completed the
work in 2002.

The Bergen County Utilities Authority (Bergen County, New Jersey) operates a
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particulate matter (as PM10) BACT/LAER data for LFG fueled IC engine operations. The
Bio Energy Texas PSD BACT and Ocean Energy Corp. BACT/LAER determinations are
also listed in the Table M-1 summary.

CAT® G3520C gas IC engines (the same engines as those proposed for use by Seminole
Energy):

1. Have been installed and are operating at Ridgewood Power Management (final
permit issued in approximately early 2005);

2. Have been installed and are operating at New England Waste Services (final air
permit issued in approximately late 2004);

3. Have been installed and are operating at Bio Energy Texas (final air permit issued
in July 2004); and ’

4. Are planned for installed at Ocean Energy Corp with final permit issuance
estimated in the first half of 2006.

6.6  Emission Control System Contacts

Mr. Ed Wheless of the Sanitation Districts of Los Angeles County (SDLAC) was contacted
in January and March 2006 to obtain information on the successful implementation of
emission controls on equipment that utilize LFG fuel. Mr. Wheless informed Derenzo and
Associates, Inc. that:

1. The paper on Siloxanes in Landfill and Digester Gas (published by Ed Wheless and
Dan Gary in 2002) provides a summary of attempts that have been made to control
emissions from the combustion of LFG (through 2002). At the time this paper was
published, Mr. Wheless was not aware of results from the installation of Applied Filter
Technology (AFT) systems at the Bergen County Utilities to treat (clean) digester gas
prior to its use as IC engine fuel and the subsequent effects on oxidation catalysts that
are operated on the equipment. Mr. Wheless noted the Bergen County Utilities
Authority improvements in his paper, however, the authority had not completed the
work in 2002.

The Bergen County Utilities Authority (Bergen County, New Jersey) operates a



Derenzo and Associates, Inc.

Seminole Energy, L.L.C. . April 10, 2006
. Air Construction Permit Application Page 32

sewerage sludge treatment system where methane-rich gas generated by anaerobic
digesters (>60% methane) is used as fuel to power two CAT® 3608 gas IC engines.

The engines were permitted with oxidation catalysts to control the amount of CO
emitted from the equipment. Representatives of the authority (Mr. Eric Abrahamsen,
208-807-8665) were contacted in March 2005 to obtain details on the equipment and its
operations, which is summarized in the following text:

a)

b)

d)

e)

g

h)

The IC engines, oxidation catalyst emission controls and gas treatment equipment
were placed in operation in 1996.

Within a relatively short period of time (approximately 2 months) of the initial start
of operations, the engine exhaust oxidation catalysts failed.

Subsequent oxidation catalyst replacements malfunctioned on less than 500 engine-
operating hours.

The engine operations were stopped for a one-year period while the problem was
evaluated and to address conflicts between equipment suppliers and the authority
over warrantee issues and performance guarantees.

The results of the equipment operation evaluation indicated that siloxane
compounds in the digester gas fuel poisoned/fouled the oxidation catalysts.

Upon the restarted of the engine operations with improvements to the system,
problems with the proper and continued operation of the oxidation catalysts
continued.

In approximately 2002, the authority installed an AFT gas treatment system.

While the AFT gas treatment system has improved the quality of the digester gas
used to fuel the IC engines (i.e., lessen engine maintenance requirements and
reduced the influence of siloxane impacts), the oxidation catalyst controls continue
to be poisoned and malfunction (i.e., approximately four catalyst replacements on
each engine have been required in the 2.5 year period since the AFT gas treatment
system was made operational).

The authority pays approximately $9,000 for each replacement oxidation catalyst
(i.e., the installation of the equipment is performed by the authority).

While the Bergen County Utilities Authority does not use the identical equipment
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or type of fuel as that proposed by Seminole Energy, the similarities in the
processes and its operations are useful in evaluating the technical feasibility of
using oxidation catalyst emission controls with fuels that contain impurities (i.e.,
contaminants that are known to influence catalyst operations).

2. While companies (AFT, Jenbacher, Dominic Hunter) are attempting to develop systems
to remove LFG impurities prior to its combustion as fuel and pilot studies have been
completed or are in progress, he is not aware of any projects (i.e., the treatment of LFG
prior to use and/or emission reductions on LFG combustion devices) that have
successfully demonstrated cost effective emission controls for the utilization of LFG
fuel.

3. Measurements performed by the SDLAC indicate that the concentration of siloxanes in
LFG (within the facilities operated by the SDLAC) have increased by a factor of 10
within the last three - four year period. Similar increases have been reported by LFG
end users in Europe. The higher LFG siloxane contents appear to be from increased
use of silicon based materials in recent years, which get disposed in landfill, and
reductions in (and bans on) detergent phosphates contents.

6.6.1 Siloxanes

Siloxanes (cyclic organic silicon monomers, which are used in the manufacture of personal
hygiene, health care and industrial silicone products) are one of the primary impurities in
LFG that form combustion byproducts that significantly increase wear on moving parts and
poison catalyst-based post combustion control systems. Therefore, vendors and suppliers
are not willing to guarantee the performance of the specified types of add-on equipment
when it is used in applications to control emissions for LFG combustion projects.

Measurements performed by Derenzo and Associates, Inc. (for numerous measurement
events at three separate facilities) indicate that the average total siloxane concentration in
LFG is approximately 12 ppm (as elemental Si).

Since there is no industry standard, the accuracy of the measurements and how well the
reported siloxane concentrations represent actual LFG conditions is based on the
procedures that are utilized to collect the sample (whole gas by Tedlar bag or metal
canister, methanol solution, charcoal) and the laboratory analysis used to measure the
compounds (i.e., GC/MS, GC/AED and whether the whole air samples are heated prior to
analysis).
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6.6.2 LFG Treatment

AFT has developed a Segmented Filter Technology that uses a form of polymorphous
graphite sieving to remove siloxanes and other compounds that are present in LFG.

Jenbacher has developed a system that uses carbon to remove siloxanes and other
compounds that are present in LFG.

Dominic Hunter has developed a system that uses alumina silicate to remove siloxanes and
other compounds that are present in LFG.

These systems and technologies:
1. Can require that the LFG be pressurized then chilled to remove moisture;
2. Have been used to clean sewerage digester gasses; and
3. Have been used to clean LFG fuel for use in microturbine operations.

However, no data have been reported that indicate the systems and technologies have been
successfully implemented to clean LFG fuel for use in IC engine operations to a level
where add on controls are not rendered inoperative by the residual siloxane and other
material compounds that remain after treatment.

In addition, site-specific analyses can indicate that other chemical components within the
LFG have the potential to interfere with the removal of some siloxane species by the media
being used.

While the specified LFG treatment systems and technologies are expected to improve gas
quality (remove components of the LFG that have negative impacts on IC engine
operations), the equipment will not improve gas quality to a level that would ensure the
proper continued operation of add-on oxidation catalyst emission controls (i.e., siloxanes
and other materials will still be present in the LFG used to fuel the IC engines at levels that
influence/poison/foul the oxidation catalyst).

Oxidation catalyst operations are also influenced by the presence of compounds that
contain chlorides, fluorides, sulfur and other materials, which are present in LFG and not
specifically addressed in LFG treatment systems.
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6.7 Add-on Emission Controls

Non-Selective Catalytic Reduction (NSCR) uses a three-way catalyst to remove NOx and
CO from IC engine exhausts.

Selective Catalytic Reduction (SCR) uses the injection of a solution (urea or ammonia) into
the engine exhaust to react with its NOx content. The combustion exhaust gases produced
by the engine are subsequently passed through a catalyst in order to achieve NOx
reductions.

Oxidation Catalysts use energy in the presence of an appropriately selected metal catalyst
to transform CO into carbon dioxide (i.e., the combustion exhaust gases produced by the
engine are passed through a catalyst in order to complete the oxidation of CO to carbon
dioxide).

Catch and burn technologies typically use structured catalysts (a monolithic catalyst with
bored chambers) that oxidate unburned hydrocarbons and aerosols (condensable
particulates) as the exhaust gas diffuses through the wall of the catalyst chambers.

All of the previously specified technologies require the use of a fuel that does not have the
potential to affect the operation of the catalyst (i.e., one that does not have siloxanes and
significant amounts of other chemical impurities).

6.8 CO /NOx BACT

In general, NOx and CO emissions that result from fuel combustion are inversely related.
Increased excess air supply and combustion cylinder temperatures typically result in a more
complete fuel combustion process that limits the formation of CO. However, the presence
of excess oxygen in high-temperature environments results in the formation of increased
amounts of thermally derived NOx. Therefore, as a result of this relationship:

1. NOx and CO emission reductions from combustion technology adjustments cannot
be performed independently on each pollutant; and

2. The control of NOx and CO emissions from the IC engine operations have been
collectively considered in the required BACT analysis.

6.8.1 COBACT

Data in the USEPA RBLC (and that specified for Bio Energy Texas and Ocean Energy
Corp.) were reviewed to identify control technology determinations issued by regulatory
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agencies for the operation of IC engines on LFG fuel. The results of this review indicate
that BACT for CO emissions from IC engines with power ratings greater than 2,000 and
less than 4,000 bhp range from 2.75 to 3.0 g/bhp-hr (the CAT® G3520C gas IC engine has
a power rating of 2,233 hp). The corresponding NOx LAER values range from
approximately 0.5 to 0.6 g/bhp-hr. The USEPA RBLC database presents CO BACT
determinations for LFG fueled IC engines that are as low as 2.3 g/bhp-hr. However, these
CO BACT determinations generally correspond to NOx emission rates that exceed 1.0
g/bhp-hr. The specified USEPA RBLC NOx LAER and CO BACT determinations are
applicable to the operation of lean burn engines with air to fuel ratio control or simply
specified as ‘clean burn engine’.

Appendix M provides USEPA RBLC CO BACT, and other appropriate BACT/LAER
determination data and supporting information for LFG fueled IC engine operations.

Due to the presence of siloxanes (and other chemicals) in the LFG fuel (as presented in
Section 6.7 Add-on Emission Controls of this document), the utilization of NSCR and
oxidation catalysts to control CO in the exhaust of LFG fueled IC engines is not feasible.

Technical data issued by Caterpillar, Inc. for the CAT® G3520C IC engine specifies that
CO emissions for the first 100 hours of operations will be equal to or less than 2.5 g/bhp-hr
and maximum CO emissions will not exceed 4.2 g/bhp-hr. (Appendix F engine
performance specifications). Research performed by Caterpillar, Inc. and operational
experience obtained by users of the equipment indicates that CO emissions for LFG fueled
IC engines tend to increase with time (between manufacturer scheduled major engine
maintenance activities). Increasing CO emissions occur as a result of the combustion of
siloxanes that exist in the LFG used to fuel the engines. The combustion of LFG siloxanes
produces particulate silica that acts as an abrasive material and increases normal wear on
the moving components of the engine. With increasing engine operating hours, increasing
amounts of silica deposits are typically found:

1. On the fixed and moving parts in the engine combustion cylinder; and
2. In the lubricating oil reservoir (crankcase).

The specified increased engine wear affects the combustion process resulting in a gradual
increase in CO emissions over the number of operating hours. Engine operation and
maintenance practices have been developed to minimize the effect of fuel quality
influences on air pollutant emission rates. However, varying levels of CO emissions from
the LFG fueled CAT® G3520C IC engines are expected to exist from the time they are
initially placed in operation and between scheduled maintenance periods (i.e., lower CO
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emissions will exist at the initial startup of the engine operations and after major scheduled
maintenance events).

Based on the preceding information, BACT for the proposed IC engines is the use of air to
fuel ratio control technology (which has equipment specific and site specific fuel quality
influences) that minimizes the amount of NOx emissions (which influences the associated
CO levels) produced during the LFG combustion process and results in maximum
emissions of 2.75 g/bhp-hr. CO.

Based on the low NOx emission technology that is used by the equipment and potentials
for increased engine wear that result from fuel quality influences, CO emission limits that
are higher than the first 100 hour limit of 2.5 g/bhp-hr limit guaranteed by the Caterpillar,
Inc. are required to maintain ongoing compliance.

6.8.2 NOxBACT

Data in the USEPA RBLC (and that specified for Bio Energy Texas and Ocean Energy
Corp.) were reviewed to identify control technology determinations issued by regulatory
agencies for the operation of IC engines on LFG fuel. The results of this review indicate
that LAER for NOx emissions from IC engines with power ratings greater than 2,000 and
less than 4,000 bhp range from 0.5 to 0.6 g/bhp-hr (the CAT® G3520C gas IC engine has a
power rating of 2,233 hp). The specified USEPA RBLC (and Bio Energy Texas and Ocean
Energy Corp.) NOx LAER determinations are applicable to the operation of lean burn
engines with air to fuel ratio control or simply specified as ‘clean burn engine’.

Appendix M provides USEPA RBLC NOx LAER/BACT and other appropriate
BACT/LAER determination data and supporting information for LFG fueled IC engine
operations.

Due to the presence of siloxanes (and other chemicals) in the LFG fuel (as presented in
Section 6.7 Add-on Emission Controls of this document), the utilization of NSCR and
SCR equipment to control NOx in the exhausts of LFG fueled IC engines is not feasible.

NOx emissions from the LFG fueled CAT® G3520C engines are expected to be relatively
constant with respect to number of operating hours and can be maintained at the proposed
levels throughout the operating life of the equipment.

Based on the preceding information, BACT for the proposed IC engines is the use of air to
fuel ratio control technology (which has equipment specific and site specific fuel quality
influences) that minimizes the amount of NOx emissions produced during the LFG
combustion process and results in maximum emissions of 0.6 g/bhp-hr.
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The LFG fueled CAT® G3520C gas IC engine has a maximum NOy emission rate of 0.6
g/bhp-hr, which is a value at the lower range of the data presented in Table K-1 and based
on the manufacturer’s (Caterpillar, Inc.) 0.5 g/bhp-hr guarantee value + 18% (i.e., tolerance
specified in the footnote of the engine technical data sheet provided in Appendix F).

6.9 PMi0 BACT

Operational experience obtained by Caterpillar, Inc. and users of its LFG fueled IC engines
indicates that PM10 emissions for LFG fueled IC engines are dependent on engine
operating hours. While PM10 emissions from the operation of new LFG fueled IC engines
have been initially tested to be very low (i.e., <0.1 g/bhp-hr) subsequent measurements on
the same equipment that are representative of increased engine operating hours indicate the
presence of higher emission levels. The increased PM10 emissions (from new engine
operating conditions) has been attributed to particulate contributions from crankcase
lubrication oil aerosols, which is the result of normal wear on piston rings and seals (i.e.,
not additional particulate contributions from the source of the LFG fuel).

Data presented in the USEPA RBLC for IC engines operated on LFG fuel indicate that:

. e Permits issued LFG fueled IC engines have limited their PM10 emissions to rates
that range from 0.04 to 0.34 g/bhp-hr.

e LFG (fuel) pretreatment to remove condensate and particulate matter (as presented
in Section 2.1.3 Treatment of this document) without the use of add-on control
equipment has been specified as BACT.

Landfill Energy Systems is the operator of CAT® 3616 LFG fueled IC engines that
generate electricity at the County of Sacramento Kiefer Landfill (which is a facility listed in
Table M-1) and has reviewed the results of 2000, 2001 and 2002 PM10 compliance tests
that were performed on the equipment. These data indicate that:

1. Engine PM10 emissions are variable and increase with the number of operating
hours through the maintenance cycle of the equipment; and

2. The highest PM10 emission measured for the operation of CAT® 3616 engines on
LFG fuel over the three-year compliance demonstration period is 0.172 g/bhp-hr
(Engine No. 1 February 2002 tests).

Inspections performed by Landfill Energy Systems on the internal components of LFG
fueled IC engines with various numbers of hours indicate that the equipment maintenance
. schedule recommended by Caterpillar, Inc. is adequate to maintain appropriate engine
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components within acceptable tolerances and specifications that limit the IC engine PM10
emissions.

Due to the presence of siloxanes (and other chemicals) in the LFG fuel (as presented in
Section 6.7 Add-on Emission Controls), the utilization of catch and burn equipment to
control particulates in the exhaust of LFG fueled IC engines is not feasible.

Based on its review of the Kiefer Landfill CAT® 3616 LEG fueled IC engine test data, the
NJDEP specified (in January 2006) that appropriate control for PM10 emissions from the
CAT® G3520C LFG fueled IC engine is 0.24 g/bhp-hr. This value is based in the highest
value measured for the CAT® 3616 LFG fueled IC engine of 0.172 g/bhp-hr (as previously
specified) rounded upward to the nearest tenth plus a 20% uncertainty factor.

Based on the preceding information, BACT for the control of PM10 emissions from the
proposed IC engine operations is treatment of the LFG fuel (as specified in Section 2.1.3
Treatment of this document) and proper equipment maintenance that minimizes the amount
of particulate emissions produced during the LFG combustion process and results in
maximum PM10 emissions of 0.24 g/bhp-hr.

7.0 APPLICABLE FEDERAL REGULATIONS

7.1 Municipal Solid Waste Landfill NSPS

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
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subject to the NMOC emission control compliance demonstration and equipment operating
parameter monitoring and recordkeeping requirements of the MSW Landfill NSPS.

- USEPA has issued several determinations (Appendix K provides an example) that support

the use of gas treatment equipment, which processes the collected gas for subsequent sale
or reuse, as an appropriate LFG emissions control method. These determinations specify
that USEPA ... has stated in the Federal Register Proposed Rule Amendments dated May
23, 2002, (67 FR 36476-36481) that compression, de-watering, and filtering the landfill

- gas down to at least 10 microns is considered treatment for the purposes of 60.752 (b) (2)

(iii) (C). Therefore, equipment that achieves these specifications is compliant with the
emission standards of the MSW Landfill NSPS.

The LFG compression, dewatering and filtration equipment (as presented in Section 2.1.3
Treatment of this document) that will be installed and operated to support the proposed
electricity generation processes satisfies the definition of treatment presented in the
specified regulations.

Based on the preceding information, the proposed electricity generation facility will be
fueled with treated LFG. Therefore, the proposed LFG control processes (IC engines) will
not be subject to the specific emission control compliance demonstration and equipment
operating parameter monitoring and recordkeeping requirements of the MSW landfill
NSPS since LFG received from the Osceola Road Solid Waste Management Facility will
be routed to a treatment system that processes the collected gas for subsequent sale or
reuse.

Seminole Energy plans to request that USEPA Region IV issue a determination that
specifies the MSW Landfill NSPS requirements are not applicable to the IC engine
operations at the proposed electricity generation facility since the combustion equipment
will use treated gas as fuel.

Appendix N provides draft documents for submittal to USEPA Region IV to request a
treated gas determination.

7.2 National Emission Standard for Hazardous Air Pollutants
The proposed LFG fueled IC engine electricity generation facility has the potential to emit:

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

2. Inorganic HAP compounds (primarily HCIl) from the combustion of chlorinated
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compounds, which are present in LFG.

7.2.1 Reciprocating Internal Combustion Engine NESHAP

The reciprocating IC engine National Emission Standard for Hazardous Air Pollutants
(RICE NESHAP, 40 CFR Part 63 Subpart ZZZZ) applies to major sources of HAPs that
operate RICE rated for 500 bhp or greater. Major is defined as a facility that has the
potential to emit in excess of 25 TpY of any combination of HAP compounds or 10 TpY of
any single HAP.

The proposed electricity generation facility individual RICE will have power ratings that
exceed 500 bph. However, based on the information presented in Section 4.2 (Hazardous
Air Pollutants) of this document, the maximum HAP emissions from the proposed LFG
fueled IC engine electricity generation facility are expected to be less than the major
facility thresholds. Therefore, the proposed facility is not subject to the requirements of the
RICE NESHAP.

The RICE NESHAP specifies that IC engines at affected facilities that combust landfill or
digester gas equivalent to 10 percent or more of the gross heat input on an annual basis are
only subject to initial notification, reporting and recordkeeping requirements, and not
required to meet the emission limitations and operating limitations of the subpart.

7.2.2  Municipal Solid Waste Landfill NESHAP

The Osceola Road Solid Waste Management Facility is subject to the MSW landfill NSPS.
Therefore, provisions (i.e., development and implement a start-up, shutdown and
malfunction plan, submittal of periodic deviation reports and compliance with
recordkeeping, notification and reporting requirements) of the MSW landfill NESHAP (40
CFR Part 63 Subpart AAAA) are applicable to processes that utilize LFG generated by the
facility. However, Section 2.1.3 (Treatment) and Appendix K of this document provide
information and data that indicate the proposed IC engine electricity generation facility will
be fueled with treated gas and compliance with the control requirements of the MSW
Landfill NSPS will be achieved by routing the collected gas to a treatment system that
processes the gas for subsequent sale or reuse.

Therefore, with the issuance of an approved MSW landfill NSPS treated gas determination
by USEPA Region IV, the proposed LFG fueled IC engine electricity generation facility
will be exempt from the MSW Landfill NESHAP requirements and a start-up, shutdown
and malfunction (SSM) plan will only be required for the specified gas treatment
equipment and processes.

Appendix O provides a draft SSM plan for the LFG treatment equipment and processes.
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7.3  Federal 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 §72.7 specify that utility units:

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

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

3. Buming gaseous fuel with an annual average sulfur content of 0.05% by weight or
less,

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

Utility unit is defined for the purposes of Part 72 as any person that sells electricity.
Therefore, the proposed electricity generation facility:

1. Is an utility that has a total nameplate capacity of 9.6 MW,
2. Does not burn coal or any coal-derived fuel, and

Only burns gaseous fuel (LFG) with an annual average sulfur content of less than
0.05% by weight (Appendix H, Table H-3 data indicate that the Osceola Road Solid
Waste Management Facility LFG sulfur content is expected to be 0.018% by

weight).

Based on the preceding information, the proposed LFG fueled IC engine electricity
generation facility is only subject to the notification and recordkeeping requirements of the
federal Acid Rain Program.

8.0 ADDITIONAL AIR IMPACT ANALYSES

Federal and State of Florida PSD regulations require (in addition to appropriate air
pollutant emission BACT and air quality impact demonstrations) that new major sources
address air quality issues that pertain to visibility degradation, and vegetation, soil and
growth impacts.
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8.1 Visibility Degradation

New major sources that have the potential to impair visibility in any Federal Class I area
are required to perform analyses to demonstrate the acceptability of the proposed
emissions. An adverse impact is considered visibility impairment that interferes with the
management, protection, preservation, or enjoyment of the visual experience of a visitor to
the Class I area. The nearest Class I area to the electricity generation facility proposed by
Seminole Energy (Geneva, Florida) is the Chassahowitzka Wilderness Area, which is
located approximately 160 kilometers (100 miles) west of Geneva.

The Everglades National Park (Florida), (Florida), St. Marks National Wildemess Area
(Florida), Bradwell Bay National Wildermmess Area (Florida), Okefenokee Wilderess Area
(Georgia) and Wolf Island National Wilderness Area (South Carolina) are all Class I areas
that are located over 100 kilometers from the site of the proposed electricity generation
facility.

Based on the general experience of USEPA and state regulatory agencies with visibility
analyses performed for similar emission sources and the distance from the site proposed by
Seminole Energy to the Chassahowitzka Wilderness Area, it is expected that the plume
from the proposed electricity generation engines will not have an adverse impact on
visibility in the Chassahowitzka Wildemess Area. The Class I area visibility criteria
established by USEPA and specified in 62-204.260 Prevention of Significant
Deterioration., F.A.C., are expected to be maintained under general and worst-case
emission and transport scenarios.

8.2 Vegetation and Soil Impacts

The effects that air pollutants have on vegetation can be classified into three general
categories: acute, chronic and long term. Acute effects are those that result from relatively
short exposures (i.e., less than one month) to high concentrations of pollutant emissions.
Chronic effects occur when organisms are exposed for months or even years to certain
threshold levels of pollutants. Long-term effects include abnormal changes in ecosystems
and subtle physiological alterations in organisms. Acute and chronic effects are caused by
pollutants acting directly on the organism, whereas, long-term effects can be indirectly
caused by secondary agents such as changes in the pH of the soil.

The USEPA Air Quality Planning and Standards, Air Strategies and Standards Division,
has developed secondary NAAQS for the protection of the public welfare from any known
or anticipated adverse effects associated with the presence of such air pollutant in the
ambient air. The values set for the secondary NAAQS incorporate the protection of
ecosystems, which includes vegetation and soil.
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The results of Ambient Impact Analyses (Appendix I to be provided as a separate
document) will present maximum CO, NOx, SO, PM10 and other applicable pollutant
impacts, which are estimated to occur from the proposed electricity generation facility
emissions and expected to be below the associated secondary NAAQS.

The proposed electricity generation facility will be a pollution control project (PCP) where
control is provided for LFG generated by the Osceola Road Solid Waste Management
Facility through its beneficial utilization. Control of the LFG will result in reductions in
the amounts of total VOC and NMOC that are generated by the landfill.

A time dependent amount of methane-rich gas is generated at the Osceola Road Solid
Waste Management Facility, which is required to be controlled through its combustion.
Both flaring and IC engines create LFG combustion by-product air pollutant emissions.
Therefore, the effect on the air quality that surrounds the facilities is similar whether the
LFG is flared or burned as IC engine fuel (a specific quantity of LFG will be combusted in
either device).

Based on the preceding information, no significant or adverse impact on vegetation and
soil is expected to occur from the proposed electricity generation facility.

8.3 Growth Impacts

The proposed electricity generating facility will employ up to two people. This work force
will be obtained from existing residences in the general Geneva, Florida area.

The location of the proposed electricity generation facility is the result of the generation of
LFG at the Osceola Road Solid Waste Management Facility. Therefore, the availability of
existing alternative fuel resources had no influence in the selection of the proposed facility
site. The construction and operation of the Seminole Energy electricity generation facility
will not produce commercial growth in the Geneva, Florida area at levels greater than
normal rates, which are dependent on general economical conditions. The proposed
facility will interconnect to the Florida Power & Light distribution network through a
nearby power line. This power will be use to satisfy electricity demands within the general
area. Therefore, insignificant amounts of air pollutant emissions from residential and
commercial construction and growth, and other activities associated with the proposed
facility will occur.

Based on the location of the Osceola Road Solid Waste Management Facility (i.e., a
relatively rural area), emission configuration of the proposed electricity generation facility
and magnitude of associated air quality impacts, a significant portion of the applicable PSD
increments are expected to be available to the Geneva, Florida area. Therefore, sufficient
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air resources are expected to be available to support future growth in the Geneva, Florida
area relative to PSD increment consuming pollutants.

8.4 Alternative Sites Analysis

Based on the location of the fuel source for the proposed electricity generation facility (i.e.,
the LFG fuel for the proposed project is generated by the Osceola Road Solid Waste
Management Facility), it is not feasible (or practicable) to construct the air pollutant
emission and power generation processes at another site that is removed or distant from the
fuel source.

Approximately 1,900 scfm of unused LFG is currently being generated by the Osceola
Road Solid Waste Management Facility. Flaring is utilized to control this unused LFG that
wastes the energy value of the methane-rich gas.

The size of the proposed electricity generation facility is governed by the amount of fuel
that can be recovered from the Osceola Road Solid Waste Management Facility. The
number and size of the engine generator sets (power generation mechanism) has been
selected based on its ability to best utilize the LFG fuel generated by the Osceola Road
Solid Waste Management Facility (i.e., fit the gas generation curve that increases with
added waste placement and decreases with the closure of the landfill). Therefore,
alternative sizes and production processes for the proposed project result in electricity
generation inefficiencies (i.e., inefficiencies in the utilization of available LFG as a fuel).

The proposed facility will produce 9.6 MW of electricity and will interconnect to the
Florida Power & Light distribution network through a nearby power line. This transfer of
electricity may offset an equivalent amount of power that would otherwise be produced
using non-renewable fossil fuels. While increases in CO and NOyx emissions will occur at
the proposed electricity generation facility, decreases in these emissions may occur at an
offsite power plant.

The USEPA has acknowledged the benefits of using LFG as a fuel by creating the Landfill
Methane Outreach Program (LMOP), which promotes the use of LFG as a renewable green
energy source.

The promulgation of the American Jobs Creation Act of 2004 (Act) also encouraged the
development of electricity generation projects that utilize LFG fuel. Section 710 of the Act
designates landfill gas-to-energy facilities that are placed in operation prior to January 1,
2006 as ‘qualifying facilities’ relative to tax credits that are reserved for electricity
produced from renewable energy sources. The date of operation to satisfy the ‘qualifying
facilities’ criteria has been extended to December 31, 2007.
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Table 1. Measured and expected gas composition and fuel properties for LFG recovered
from the Osceola Road Solid Waste Management Facility

LFG Analysis Date' Expected”
Component May 25, 1999 For IC Engine Fuel
Methane (% vol.) 54.8 >45
Carbon Dioxide (% vol.) 43.7 <40
Nitrogen (% vol.) 18.2 <10
Oxygen (% vol.) 2.8 <5
Fuel LHV (net Btu/scf) 498.5* >420

Notes
1. See Appendix E (Waste Energy Technology, LLC analyses dated May 25, 1999)
2. Based on engine operator analysis.
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‘ Table 2. Design and operating specifications for the proposed LFG fueled IC engine

generator sets

CAT® G3520C
IC Engine
Specification per unit Generator Set
Number of identical units 1 6
Power generation (bhp) 2,233 13,398
Electricity generation (kW) 1,600 9,600
Heat input rate (LHV MMBtwhr) Mfg. Data' 14.11 -
Heat input rate (LHV MMBtw/hr) Test Data® 14.64 87.84
Fuel consumption® (scfm) 580 3,480
Exhaust gas temperature (°F) 900 -
Average exhaust flowrate (acfm) 12,050 -
Average exhaust flowrate* (dscfm) 4,150 -
Average exhaust oxygen content (% dry) 8.5 -
Average exhaust exist velocity (fps) 110 -
Exhaust stack diameter (inches) 18 -
. Exhaust stack release height (feet) 20 -

Building height (feet) 15 -

Notes

1. See Appendix F (235,181 Btu/min LHV)

2. See Appendix G (16.28 MMBtu/hr HHV, 14.64 MMBtu/hr LHV)

3. Based on minimum fuel LHV of 420 Btu/scf and maximum engine LHV input rate of

14.64 MMBtu/hr.
4. Corrected to dry standards conditions (70°F).
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. Table 3. Criteria air pollutant and HAP potential emission rates for the proposed CAT®
G3520C gas IC engine electricity generation facility

Single CAT® G3520C* Total Facility*
Air Pollutant (Ib/hr) (TpY) (Ib/hr) (TpY)
Criteria Air Pollutants
NOx 2.95 12.94 17.72 77.6
CO 13.54 59.30 81.24 355.8
SO, 0.96 4.22 5.76 25.3
Total VOC 1.37 5.99 8.22 36.0
PMi10 1.18 5.17 7.08 31.0
HAPs
HC1 0.42 <1.67 2.52 <10.0
Total HAPs 0.48 2.12 2.88 12.7
Notes

1. Based on continuous operation of six (6) CAT® G3520C at maximum capacity.
A. Air pollutant emission rate calculations are provided in Appendix H.



Derenzo and Associates, Inc.

APPENDIX A

FDEP-DARM Application
For

‘ Air Permit — Long Form



Department of
Environmental Protection

Division of Air Resource Management
APPLICATION FOR AIR PERMIT - LONG FORM
I. APPLICATION INFORMATION

Air Construction Permit — Use this form to apply for an air construction permit for a proposed project:

e subject to prevention of significant deterioration (PSD) review, nonattainment area (NAA) new source review,
or maximum achievable control technology (MACT) review; or

e where the applicant proposes to assume a restriction on the potential emissions of one or more pollutants to
escape a federal program requirement such as PSD review, NAA new source review, Title V, or MACT; or

e at an existing federally enforceable state air operation permit (FESOP) or Title V permitted facility.

Air Operation Permit — Use this form to apply for:

¢ an initial federally enforceable state air operation permit (FESOP); or

e an initial/revised/renewal Title V air operation permit.

Air Construction Permit & Revised/Renewal Title V Air Operation Permit (Concurrent Processing Option)

— Use this form to apply for both an air construction permit and a revised or renewal Title V air operation permit

incorporating the proposed project.

To ensure accuracy, please see form instructions.

Identification of Facility

1. Facility Owner/Company Name: Seminole Energy, L.L.C.

Site Name: Seminole Energy

2.
3. Facility Identification Number: 1170084 (ID for Osceola Road Solid WM Facility)
4

Facility Location...
Street Address or Other Locator: 1930 E. Osceola Road
City: Geneva County: Seminole Zip Code: 32732
5. Relocatable Facility? 6. Existing Title V Permitted Facility?
[] Yes No [] Yes No (landfill — yes)

Application Contact

1. Application Contact Name: David Derenzo

2. Application Contact Mailing Address...
Organization/Firm: Derenzo and Associates, Inc.

Street Address: 39395 Schoolcraft Road

City: Livonia State: M1 Zip Code: 48150
3. Application Contact Telephone Numbers...
Telephone: (734) 464 - 3880 ext. Fax: (734) 464 - 4368

4. Application Contact Email Address: dderenzo@derenzo.com

Application Processing Information (DEP Use)

1. Date of Receipt of Application: /7[ -1Y-0¢

2. Project Number(s): /1100 7(/_ dS-AL
. 3. PSD Number (if applicable): ‘DS 0-171- 37 -

4. Siting Number (if applicable): '

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 1



APPLICATION INFORMATION

Purpose of Application

This application for air permit is submitted to obtain: (Check one)

Air Construction Permit
Air construction permit.

Air Operation Permit
[] Initial Title V air operation permit.
[] Title V air operation permit revision.

[] Title V air operation permit renewal.

[ ] Initial federally enforceable state air operation permit (FESOP) where professional engineer
(PE) certification is required.

[ ] Initial federally enforceable state air operation permit (FESOP) where professional engineer
(PE) certification is not required.

Air Construction Permit and Revised/Renewal Title V Air Operation Permit
(Concurrent Processing)
[] Air construction permit and Title V permit revision, incorporating the proposed project.

[] Air construction permit and Title V permit renewal, incorporating the proposed project.

Note: By checking one of the above two boxes, you, the applicant, are
requesting concurrent processing pursuant to Rule 62-213.405, F.A.C. In
such case, you must also check the following box:

[] I hereby request that the department waive the processing time
requirements of the air construction permit to accommodate the processing
time frames of the Title V air operation permit.

Application Comment

New major facility under State rules and federal Prevention of Significant Deterioration
Permitting (PSD) program that is required to apply for an Air Construction Permit.

An Air Operation Permit (modification of the Osceola Road Solid Waste Management Facility
Title V Permit) will be pursued after the issuance of the Air Construction Permit as a separate
permitting activity (as recommended by Mr. Jeff Koerner of the FDEP-DARM).

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 2




APPLICATION INFORMATION

Scope of Application

Emissions Air Air

Unit ID Description of Emissions Unit Permit Permit

Number Type Proc. Fee
Landfill gas fueled IC engine electricity

EU1 generation facility (6 identical engine-generator ACI1A $7,500

sets)

Application Processing Fee

Check one: Attached - Amount: $.7,500

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03

[] Not Applicable




APPLICATION INFORMATION

Owner/Authorized Representative Statement

Complete if applying for an air construction permit or an initial FESOP.

1.

Owner/Authorized Representative Name :
David R. Derenzo

2. Owner/Authorized Representative Mailing Address...

Organization/Firm: Derenzo and Associates, Inc.
Street Address: 39395 Schoolcraft Road
City: Livonia State: Michigan Zip Code: 48150

Owner/Authorized Representative Telephone Numbers...
Telephone: (734) 464 — 3880 ext. Fax: (734) 464 — 4368

Owner/Authorized Representative Email Address: dderenzo(@derenzo.com

Owner/Authorized Representative Statement:

I, the undersigned, am the owner or authorized representative of the facility addressed in
this air permit application. I hereby certify, based on information and belief formed after
reasonable inquiry, that the statements made in this application are true, accurate and
complete and that, to the best of my knowledge, any estimates of emissions reported in this
application are based upon reasonable techniques for calculating emissions. The air
pollutant emissions units and air pollution control equipment described in this application
will be operated and maintained so as to comply with all applicable standards for control
of air pollutant emissions found in the statutes of the State of Florida and rules of the
Department of Environmental Protection and revisions thereof and all other requirements
identified in this application to which the facility is subject. I understand that a permit, if
granted by the department, cannot be transferred without authorization from the
department, and I will promptly notify the department upon sale or legal transfer of the

{ O March/ 7 2006

Signature o Date

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 4




APPLICATION INFORMATION

Application Responsible Official Certification

Complete if applying for an initial/revised/renewal Title V permit or concurrent processing
of an air construction permit and a revised/renewal Title V permit. If there are multiple
responsible officials, the “application responsible official” need not be the “primary
responsible official.”

1. Application Responsible Official Name:
Scott Salisbury (Managing Member)

2. Application Responsible Official Qualification (Check one or more of the following
options, as applicable):

[ ] For a corporation, the president, secretary, treasurer, or vice-president of the corporation in
charge of a principal business function, or any other person who performs similar policy or
decision-making functions for the corporation, or a duly authorized representative of such
person if the representative is responsible for the overall operation of one or more
manufacturing, production, or operating facilities applying for or subject to a permit under
Chapter 62-213, F.A.C.

For a partnership or sole proprietorship, a general partner or the proprietor, respectively.

[ ] For a municipality, county, state, federal, or other public agency, either a principal executive
officer or ranking elected official.

[ ] The designated representative at an Acid Rain source.

3. Application Responsible Official Mailing Address...
Organization/Firm: Seminole Energy, L.L.C.

Street Address: 29261 Wall Street

City: Wixom State: MI Zip Code: 48393
4. Application Responsible Official Telephone Numbers...
Telephone: (248) 380 - 3920 ext. Fax: (248)380-2038

5. Application Responsible Official Email Address: Scott.Salisbury@landfillenergy.com

Application Responsible Official Certification:

1, the undersigned, am a responsible official of the Title V source addressed in this air permit
application. I hereby certify, based on information and belief formed after reasonable inquiry,
that the statements made in this application are true, accurate and complete and that, to the best
of my knowledge, any estimates of emissions reported in this application are based upon
reasonable techniques for calculating emissions. The air pollutant emissions units and air
pollution control equipment described in this application will be operated and maintained so as to
comply with all applicable standards for control of air pollutant emissions found in the statutes of
the State of Florida and rules of the Department of Environmental Protection and revisions
thereof and all other applicable requirements identified in this application to which the Title V
source is subject. I understand that a permit, if granted by the department, cannot be transferred
without authorization from the department, and I will promptly notify the department upon sale or
legal transfer of the facility or any permitted emissions unit. Finally, I certify that the facility and
each emissions unit are in compliance with all applicable requirements to which they are subject,

iy compliance plan(s) submitted with this application.

March R 2006
Date

Signature

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 5



APPLICATION INFORMATION

Professional Engineer Certification

1. Professional Engineer Name: Jeff Pope, P.E.
Registration Number: 53815

2. Professional Engineer Mailing Address...
Organization/Firm: Clayton Group Services, Inc. - Bureau Veritas

Street Address: 3140 Finley Road

City: Downers Grove State: IL Zip Code: 60516
3. Professional Engineer Telephone Numbers...
Telephone: (630) 795 - 3200 ext. Fax: (630)795-1130

4. Professional Engineer Email Address: jeff.pope@us.bureauveritas.com

5. Professional Engineer Statement:
I, the undersigned, hereby certify, except as particularly noted herein*, that:

(1) To the best of my knowledge, there is reasonable assurance that the air pollutant emissions
unit(s) and the air pollution control equipment described in this application for air permit, when
properly operated and maintained, will comply with all applicable standards for control of air
pollutant emissions found in the Florida Statutes and rules of the Department of Environmental
Protection; and

(2) To the best of my knowledge, any emission estimates reported or relied on in this application
are true, accurate, and complete and are either based upon reasonable techniques available for
calculating emissions or, for emission estimates of hazardous air pollutants not regulated for an
emissions unit addressed in this application, based solely upon the materials, information and
calculations submitted with this application.

(3) If the purpose of this application is to obtain a Title V air operation permit (check here[ |, if
so), I further certify that each emissions unit described in this application for air permit, when
properly operated and maintained, will comply with the applicable requirements identified in this
application to which the unit is subject, except those emissions units for which a compliance plan
and schedule is submitted with this application.

(4) If the purpose of this application is to obtain an air construction permit (check here [{], if so)
or concurrently process and obtain an air construction permit and a Title V air operation permit
revision or renewal for one or more proposed new or modified emissions units (check here [ ], if
s50), I further certify that the engineering features of each such emissions unit described in this
application have been designed or examined by me or individuals under my direct supervision and
found to be in conformity with sound engineering principles applicable to the control of emissions
of the air pollutants characterized in this application.

(5) If the purpose of this application is to obtain an initial air operation permit or operation
permit revision or renewal for one or more newly constructed or modified emissions units (check
here[ ], if so), I further certify that, with the exception of any changes detailed as part of this
application, each such emissions unit has been constructed or modified in substantial accordance
1y the information given in the corresponding application for air construction permit and with
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II. FACILITY INFORMATION
A. GENERAL FACILITY INFORMATION

Facility Location and Type

1. Facility UTM Coordinates... 2. Facility Latitude/Longitude...
Zone 17 East (km) 492.240 Latitude (DD/MM/SS)  28/47/22.70
North (km) 3184.510 Longitude (DD/MM/SS) 81/05/23.10
3. Governmental 4. Facility Status 5. Facility Major 6. Facility SIC(s):
Facility Code: Code: Group SIC Code:
0 C 49 4953

7. Facility Comment :

Proposed electricity generation facility will be located on leased land at the Osceola Road Solid
Waste Management Facility (south of the landfill).

Facility Contact

1. Facility Contact Name:
Bill Owen

2. Facility Contact Mailing Address...
Organization/Firm: Landfill Energy Systems

Street Address: 22801 Deer Run Court

City: Murrieta State: CA Zip Code: 92562
3. Facility Contact Telephone Numbers:
Telephone: (951) 696 — 9196 ext. Fax: (951) 696 — 8128

4. Facility Contact Email Address: bill.owen@verizon.net

Facility Primary Responsible Official
Complete if an “application responsible official” is identified in Section L. that is not the
facility “primary responsible official.”

1. Facility Primary Responsible Official Name:
Scott Salisbury

2. Facility Primary Responsible Official Mailing Address...
Organization/Firm: Seminole Energy, L.L.C.

Street Address: 29261 Wall Street

City: Wixom State: MI Zip Code: 48393
3. Facility Primary Responsible Official Telephone Numbers...
Telephone: (248) 380 —3920 ext. Fax: (248) 380 —-2038

4. Facility Primary Responsible Official Email Address: Scott.Salisbury@landfillenergy.com

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 7




FACILITY INFORMATION

Facility Regulatory Classifications

Check all that would apply following completion of all projects and implementation of all
other changes proposed in this application for air permit. Refer to instructions to
distinguish between a “major source” and a “synthetic minor source.”

[] Small Business Stationary Source Unknown

[] Synthetic Non-Title V Source

Title V Source

Major Source of Air Pollutants, Other than Hazardous Air Pollutants (HAPs)

[] Synthetic Minor Source of Air Pollutants, Other than HAPs

[] Major Source of Hazardous Air Pollutants (HAPs)

Synthetic Minor Source of HAPs

One or More Emissions Units Subject to NSPS (40 CFR Part 60)

ol njofu| sl vl -

|:] One or More Emissions Units Subject to Emission Guidelines (40 CFR Part 60)

10. [ x ] One or More Emissions Units Subject to NESHAP (40 CFR Part 61 or Part 63)

11. [] Title V Source Solely by EPA Designation (40 CFR 70.3(a)(5))

12. Facility Regulatory Classifications Comment:

The proposed electricity generation facility will:
1. Be a PSD major source for CO
2. Voluntarily limit HCl (HAP) emissions to < 10 tons per year.
3. Operate devices that provide control for gas (NMOC) generated by the Osceola Road
Solid Waste Management Facility, which is subject to the MSW Landfill NSPS and
NESHAP.

DEP Form No. 62-210.900(1) - Form
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FACILITY INFORMATION

List of Pollutants Emitted by Facility

1. Pollutant Emitted

2. Pollutant Classification

3. Emissions Cap

[Y or NJ?
cO A N
NOX B N
VoC B Y
PM10 B N
SO2 B N
HAPS B N
H106 SM Y

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03




FACILITY INFORMATION

B. EMISSIONS CAPS

Facility-Wide or Multi-Unit Emissions Caps

1. Pollutant | 2. Facility 3. Emissions 4. Hourly |S5. Annual 6. Basis for

Subject to Wide Unit ID No.s Cap Cap Emissions
Emissions Cap Under Cap (Ib/hr) (ton/yr) Cap
Cap [Y or NJ? (if not all
(all units) units)
VOC Y 36 ESCPSD
H106 Y 10 ESCMACT

7. Facility-Wide or Multi-Unit Emissions Cap Comment:

The 36 ton per year (TpY) gas engine total VOC emission is based on a voluntary limitation
that is 90% of the 40 TpY significant emission threshold. The CAT® G3520C engine is
designed to produce low NOx emissions. These lower emissions are produced in part based on
the high carbon dioxide content of LFG fuels that results in cooler combustion temperatures,
which influence VOC destruction and control efficiencies. Therefore, flexibility in
establishing an allowable limit is required to ensure ongoing compliance over all engine fuel
quality and mechanical operating conditions.

Seminole Energy experience (based on emission testing performed by Landfill Energy Systems
on similar LFG fueled engines) indicates that the AP-42 default LFG constituent
concentrations overestimate the potential HCI content of the gas generated at the Osceola Road
Solid Waste Management Facility. Therefore, Seminole Energy will restrict the allowed HCI
emissions from the proposed engine operations to less than 10 TpY through appropriate permit
limits.

DEP Form No. 62-210.900(1) - Form
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FACILITY INFORMATION

C. FACILITY ADDITIONAL INFORMATION

Additional Requirements for All Applications, Except as Otherwise Stated

1.

Facility Plot Plan: (Required for all permit applications, except Title V air operation
permit revision applications if this information was submitted to the department within the
previous five years and would not be altered as a result of the revision being sought)
Attached, Document ID:Appendix C [ ] Previously Submitted, Date:

Process Flow Diagram(s): (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department -
within the previous five years and would not be altered as a result of the revision being
sought)

Attached, Document ID:Appendix D [ ] Previously Submitted, Date:

Precautions to Prevent Emissions of Unconfined Particulate Matter: (Required for all
permit applications, except Title V air operation permit revision applications if this
information was submitted to the department within the previous five years and would not
be altered as a result of the revision being sought)

Attached, Document ID:Section 5.11 [_] Previously Submitted, Date:

Additional Requirements for Air Construction Permit Applications

1.

Area Map Showing Facility Location:
Attached, Document ID:Appendix C [ ] Not Applicable (existing permitted facility)

Description of Proposed Construction or Modification:
Attached, Document ID:Section 2

Rule Applicability Analysis:
Attached, Document ID:Sections 5 - 7

List of Exempt Emissions Units (Rule 62-210.300(3)(a) or (b)1., F.A.C.):
Attached, Document ID:Section 5.6 [ ] Not Applicable (no exempt units at facility)

5. Fugitive Emissions Identification (Rule 62-212.400(2), F.A.C.):

[] Attached, Document ID: Not Applicable
6. Preconstruction Air Quality Monitoring and Analysis (Rule 62-212.400(5)(f), F.A.C.):

] Attached, Document ID: ] Not Applicable Appendix I to be provided
7. Ambient Impact Analysis (Rule 62-212.400(5)(d), F.A.C.):

[] Attached, Document ID: ] Not Applicable Appendix I — to be provided
8. Air Quality Impact since 1977 (Rule 62-212.400(5)(h)5., F.A.C.):

[] Attached, Document ID: [] Not Applicable Appendix I — to be provided

Additional Impact Analyses (Rules 62-212.400(5)(e)1. and 62-212.500(4)(e), F.A.C.):
Attached, Document ID:Section 8 [ ] Not Applicable

10. Alternative Analysis Requirement (Rule 62-212.500(4)(g), F.A.C.):

[] Attached, Document ID: Not Applicable

DEP Form No. 62-210.900(1) - Form
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FACILITY INFORMATION

Additional Requirements for FESOP Applications

1.

List of Exempt Emissions Units (Rule 62-210.300(3)(a) or (b)1., F.A.C.):
[] Attached, Document ID: [ ] Not Applicable (no exempt units at facility)

Additional Requirements for Title V Air Operation Permit Applications

1.

List of Insignificant Activities (Required for initial/renewal applications only):
[] Attached, Document ID: [ ] Not Applicable (revision application)

Identification of Applicable Requirements (Required for initial/renewal applications, and
for revision applications if this information would be changed as a result of the revision
being sought):

[] Attached, Document ID:

[] Not Applicable (revision application with no change in applicable requirements)

Compliance Report and Plan (Required for all initial/revision/renewal applications):

[] Attached, Document ID:

Note: A compliance plan must be submitted for each emissions unit that is not in
compliance with all applicable requirements at the time of application and/or at any time
during application processing. The department must be notified of any changes in
compliance status during application processing.

List of Equipment/Activities Regulated under Title VI (If applicable, required for
initial/renewal applications only):
[] Attached, Document ID:

[] Equipment/Activities On site but Not Required to be Individually Listed
[] Not Applicable

5. Verification of Risk Management Plan Submission to EPA (If applicable, required for
initial/renewal applications only) :
[] Attached, Document ID: [] Not Applicable

6. Requested'Changes to Current Title V Air Operation Permit:
[] Attached, Document ID: [] Not Applicable

Additional Requirements Comment

An Air Operation Permit (modification of the Osceola Road Solid Waste Management Facility
Title V Permit) will be pursued after the issuance of the Air Construction Permit as a separate
permitting activity (as recommended by Mr. Jeff Koerner of the FDEP-DARM).

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION
Section [1] of 1]

A. GENERAL EMISSIONS UNIT INFORMATION

Title V Air Operation Permit Emissions Unit Classification

1. Regulated or Unregulated Emissions Unit? (Check one, if applying for an initial, revised or
renewal Title V air operation permit. Skip this item if applying for an air construction
permit or FESOP only.)

[] The emissions unit addressed in this Emissions Unit Information Section is a regulated
emissions unit.

[ ] The emissions unit addressed in this Emissions Unit Information Section is an
unregulated emissions unit.

Emissions Unit Description and Status

1. Type of Emissions Unit Addressed in this Section: (Check one)
[ ] This Emissions Unit Information Section addresses, as a single emissions unit, a single
process or production unit, or activity, which produces one or more air pollutants and
which has at least one definable emission point (stack or vent).

[ X JThis Emissions Unit Information Section addresses, as a single emissions unit, a group of

process or production units and activities which has at least one definable emission point
(stack or vent) but may also produce fugitive emissions.

[] This Emissions Unit Information Section addresses, as a single emissions unit, one or
more process or production units and activities which produce fugitive emissions only.

2. Description of Emissions Unit Addressed in this Section:

Six (6) CAT G3520C IC engine electricity generator sets (each with its own exhaust stack)

3. Emissions Unit Identification Number:

4. Emissions |5. Commence 6. Initial 7. Emissions Unit | 8. Acid Rain Unit?
Unit Status Construction Startup Major Group [] Yes
Code: Date: Date: SIC Code: No
C 49
9. Package Unit:
Manufacturer: Caterpillar, Inc. Model Number: G3520C

10. Generator Nameplate Rating: 1.6 MW (each engine generator set, 9.6 MW total capacity)

11. Emissions Unit Comment:

ICE1 - stackl (1.6 MW) ICE4 — stack4 (1.6 MW)
ICE2 — stack2 (1.6 MW) ICES — stack5 (1.6 MW)
ICE3 — stack3 (1.6 MW) ICE6 — stack6 (1.6 MW)

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION
Section [1] of [1]

Emissions Unit Control Equipment

1. Control Equipment/Method(s) Description:

Add-on air pollutant emission controls will not be installed on the proposed electricity
generation facility IC engines.

The CAT® G3520C gas IC engine 2.75 g/bhp-hr CO emission rate is based on the results of
Best Available Control Technology (BACT) analyses (Section 6.8.1 CO BACT of the permit
application documents).

The CAT® G3520C gas IC engine 0.60 g/bhp-hr NOx emission rate is based on the results of
BACT analyses (Section 6.8.2 NOx BACT of the permit application documents).

The CAT® G3520C gas IC engine 0.24 g/bhp-hr PM10 emission rate is based on the results of
BACT analyses (Section 6.9 PM10 BACT of the permit application documents).

2. Control Device or Method Code(s):

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION
Section [1] of [1]

B. EMISSIONS UNIT CAPACITY INFORMATION
(Optional for unregulated emissions units.)

Emissions Unit Operating Capacity and Schedule

1. Maximum Process or Throughput Rate: 20,880 scf/hr (LFG fuel)

. Maximum Production Rate: 9.6 MW

2
3. Maximum Heat Input Rate: 87.84 million Btu/hr (LHV)
4

. Maximum Incineration Rate: pounds/hr

tons/day
5. Requested Maximum Operating Schedule:
hours/day 24 days/week 7
weeks/year 52 hours/year 8,760

6. Operating Capacity/Schedule Comment:

14.64 MMBtu (LHV)/hr/engine maximum heat input
1.6 MW/hr/engine maximum electricity generation
34,800 scf/hr/engine maximum LFG fuel use

Base load (100% design capacity) engine —generator operations. The proposed facility will not
produce electricity under partial load engine — generator operating conditions.

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION
Section [1] of 1]

C. EMISSION POINT (STACK/VENT) INFORMATION
(Optional for unregulated emissions units.)

Emission Point Description and Type

1. Identification of Point on Plot Plan or 2. Emission Point Type Code:
Flow Diagram: ICE1 - ICE6 1

3. Descriptions of Emission Points Comprising this Emissions Unit for VE Tracking:

Six (6) identical IC engine generators (which comprise the emission unit), each engine has an
exhaust stack (6 exhaust stacks, 1 for each engine).

4. 1D Numbers or Descriptions of Emission Units with this Emission Point in Common:

EU1 (ICE1-stackl, ICE2-stack2, ICE3-stack3, ICE4-stack4, ICE5-stack5, ICE6-stack6)

5. Discharge Type Code: 6. Stack Height: 7. Exit Diameter:
\Y feet 20 feet 1.5

8. Exit Temperature: 9. Actual Volumetric Flow Rate: 10. Water Vapor:

°F 900 _ acfm 12,050 %

11. Maximum Dry Standard Flow Rate: 12. Nonstack Emission Point Height:
dscfm 4,150 feet

13. Emission Point UTM Coordinates... 14. Emission Point Latitude/Longitude...
Zone: 17 East (km):  491.240 Latitude (DD/MM/SS)  28/47/22.70

North (km): 3184.510 Longitude (DD/MM/SS) 81/05/23.10

15. Emission Point Comment:

Stack1-ICE1
Stack2-ICE2
Stack3-ICE3
Stack4-ICE4
Stack5-ICES
Stack6-ICE6

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION

Section [1] of [1]

D. SEGMENT (PROCESS/FUEL) INFORMATION

Segment Description and Rate: Segment 1 of 1

1. Segment Description (Process/Fuel Type):

Landfill gas used exclusively to fuel 6 IC engines

Air pollutant emissions (g/bhp-hr) are related to engine base load horsepower (2233 hp/hr) or
maximum fuel use pound per million cubic feet of gas consumed (Ib/MMscf).

2. Source Classification Code (SCC): 3. SCC Units:
20100802 MMcf of gas

4. Maximum Hourly Rate: . Maximum Annual Rate: 6. Estimated Annual Activity
0.2088 1829.1 Factor:

7. Maximum % Sulfur: . Maximum % Ash: 9. Million Btu per SCC Unit:
0.017 0 420 (LHV)

10. Segment Comment:

Hourly and annual maximum fuel use rates for the operation of 6 IC engines based on fuel
heating value of 420 Btu/scf (LHV).

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION
Section [1] of 1]

E. EMISSIONS UNIT POLLUTANTS
List of Pollutants Emitted by Emissions Unit

1. Pollutant Emitted | 2. Primary Control 3. Secondary Control | 4. Pollutant

Device Code Device Code Regulatory Code
CO EL
NOX EL
VOC EL
PM10 EL
SO2 EL
HAPS : EL
H106 EL

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of 1] Page [1] of [7]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
CcO
3. Potential Emissions: 4. Synthetically Limited?
81.24 1b/hour 355.8 tons/year ] Yes No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions
Method Code:
2.75 g/bhp-hr Reference: BACT 5

8. Calculation of Emissions:

Refer to Appendix H of permit application documents

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

13.54 Ib/hour/engine, 59.3 tons/year/engine (refer to Section 4.0 and Appendix H of the permit
application documents)

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of 1] Page [2] of 7]

. F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
NOX
3. Potential Emissions: 4. Synthetically Limited?
17.72 1b/hour 77.6 tons/year ] Yes No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions
Method Code:
0.60 g/bhp-hr Reference: BACT 5

8. Calculation of Emissions:

. Refer to Appendix H of permit application documents

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

2.95 Ib/hour/engine, 12.9 tons/year/engine (refer to Section 4.0 and Appendix H of the permit
application documents)

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of 1] Page |[3] of (71

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
VOC
3. Potential Emissions: 4. Synthetically Limited?
8.22 Ib/hour 36.0 tons/year Yes [] No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions
Method Code:
Reference: 90% of 40 ton/year significance threshold 0

8. Calculation of Emissions;

Refer to Appendix H of permit application documents

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

1.37 Ib/hour/engine, 6.0 tons/year/engine (refer to Section 4.0 and Appendix H of the permit
application documents)

DEP Form No. 62-210.900(1) - Form
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of 1] Page [4] of [7]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
PM10
3. Potential Emissions: 4. Synthetically Limited?
7.08 1b/hour 31.0 tons/year [] Yes No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions
Method Code:
0.24 g/bhp-hr Reference: BACT 5

8. Calculation of Emissions:

Refer to Appendix H of permit application documents

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

13.54 1b/hour/engine, 59.3 tons/year/engine (refer to Section 4.0 and Appendix H of the permit
application documents)
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of [1] Page [5] of 71

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
SO2
3. Potential Emissions: 4. Synthetically Limited?
5.76 lb/hour 25.3 tons/year [] Yes No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions
Method Code:
27.5 Ib/MMscf Reference: fuel sulfur content (AP-42, 150 ppm H2S) 2

8. Calculation of Emissions:

. Refer to Appendix H of permit application documents

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

0.96 Ib/hour/engine, 4.2 tons/year/engine (refer to Section 4.0 and Appendix H of the permit
application documents)
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of [1] Page [6] of 7]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
HAPS
3. Potential Emissions: 4. Synthetically Limited?
2.12 1b/hour 12.78 tons/year [1 Yes No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions
Method Code:
13.8 Ib/MMscf Reference: fuel HAPs content (AP-42) 3

8. Calculation of Emissions:

‘ Refer to Appendix H of permit application documents

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

0.35 Ib/hour/engine, 2.13 tons/year/engine (refer to Section 4.0 and Appendix H of the permit
application documents)

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 24



EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of [1] Page |[7] of 17]

F1. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION —
POTENTIAL/ESTIMATED FUGITIVE EMISSIONS

(Optional for unregulated emissions units.)

Potential/Estimated Fugitive Emissions

Complete for each pollutant identified in Subsection E if applying for an air construction
permit or concurrent processing of an air construction permit and a revised or renewal
Title V permit. Complete for each emissions-limited pollutant identified in Subsection E if
applying for an air operation permit.

1. Pollutant Emitted: 2. Total Percent Efficiency of Control:
H106
3. Potential Emissions: 4. Synthetically Limited?
Ib/hour <10.0 tons/year Yes [ ] No

5. Range of Estimated Fugitive Emissions (as applicable):
to tons/year

6. Emission Factor: 7. Emissions
Method Code:
11.9 Ib/MMsct Reference: fuel HAPs content (AP-42) 2

8. Calculation of Emissions:

‘ Refer to Appendix H of permit application documents

9. Pollutant Potential/Estimated Fugitive Emissions Comment:

<10.0 tons/year/engine (refer to Section 4.0 and Appendix H of the permit application
documents)
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EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of 1] Page [1] of [3]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical
emissions limitation. '

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
CO 2.75 g/bhp-hr 81.24 Ib/hour 355.8 tons/year

5. Method of Compliance:

Engine exhaust stack emissions testing (annual)

6. Allowable Emissions Comment (Description of Operating Method):

Rule 62-212.400

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
NOX 0.60 g/bhp-hr 17.72 Ib/hour 77.6 tons/year

5. Method of Compliance:

Engine exhaust stack emissions testing (once every five years)

6. Allowable Emissions Comment (Description of Operating Method):

Rule 62-212.400

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
RULE Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
vVOC 35.5 ppmvd as hexane 3% O2 8.22 Ib/hour 36.0 tons/year

5. Method of Compliance:

Engine exhaust stack emissions testing

6. Allowable Emissions Comment (Description of Operating Method):

Rule 62-212.400

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 26



EMISSIONS UNIT INFORMATION
Section [1] of [1]

POLLUTANT DETAIL INFORMATION
Page [2] of [3]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS
Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical

emissions limitation.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code:
RULE

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:
PM10 0.24 g/bhp-hr

4. Equivalent Allowable Emissions:
7.08 Ib/hour 31.0 tons/year

5. Method of Compliance:

Engine exhaust stack emissions testing (once every five years)

6. Allowable Emissions Comment (Description of Operating Method):

Rule 62-212.400

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code:
RULE

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:
SO2 27.5 Ib/MMscf

4. Equivalent Allowable Emissions:
5.76 1b/hour 25.3 tons/year

5. Method of Compliance:

Engine fuel sulfur content analysis (once every five years)

6. Allowable Emissions Comment (Description of Operating Method):

Rule 62-212.400

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code:
ESCMACT

2. Future Effective Date of Allowable
Emissions:

3. Allowable Emissions and Units:
HAPS 27.3 Ib/MMscf

4. Equivalent Allowable Emissions:
Ib/hour <25.0 tons/year

5. Method of Compliance:

Engine fuel HAPs content analysis (once every five years)

6. Allowable Emissions Comment (Description of Operating Method):

Rule 62-204.800

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 27




EMISSIONS UNIT INFORMATION POLLUTANT DETAIL INFORMATION
Section [1] of [1] Page [3] of [3]

F2. EMISSIONS UNIT POLLUTANT DETAIL INFORMATION -
ALLOWABLE EMISSIONS

Complete if the pollutant identified in Subsection F1 is or would be subject to a numerical
emissions limitation.

Allowable Emissions Allowable Emissions 1 of 1

1. Basis for Allowable Emissions Code: 2. Future Effective Date of Allowable
ESCMACT Emissions:

3. Allowable Emissions and Units: 4. Equivalent Allowable Emissions:
H106 <10.9 Ib/MMscf Ib/hour <10.0 tons/year

5. Method of Compliance:

Engine fuel chlorinated compound content analysis (once every five years)

6. Allowable Emissions Comment (Description of Operating Method):

Rule 62-204.800

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 28



EMISSIONS UNIT INFORMATION
Section [1] of 1]

G. VISIBLE EMISSIONS INFORMATION

Complete if this emissions unit is or would be subject to a unit-specific visible
emissions limitation.

Visible Emissions Limitation: Visible Emissions Limitation 1 of 1

1. Visible Emissions Subtype: 2. Basis for Allowable Opacity:
VE20 Rule [] Other
3. Allowable Opacity:
Normal Conditions: 20% Exceptional Conditions: %
Maximum Period of Excess Opacity Allowed: min/hour

4. Method of Compliance:

Engine exhaust stack emissions testing (once every five years)

5. Visible Emissions Comment:
Rule 62-296.320

Experience obtained by manufacturers and operators of LFG fueled IC engines indicates that
visible emissions from LFG fueled IC engines will be insignificant (emissions are not expected
to be visible during normal engine operations).

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 29




EMISSIONS UNIT INFORMATION
Section [1] of [1]

I. EMISSIONS UNIT ADDITIONAL INFORMATION

Additional Requirements for All Applications, Except as Otherwise Stated

1.

Process Flow Diagram (Required for all permit applications, except Title V air operation permit
revision applications if this information was submitted to the department within the previous five
years and would not be altered as a result of the revision being sought)

Attached, Document ID: Appendix D [ ] Previously Submitted, Date

Fuel Analysis or Specification (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department within
the previous five years and would not be altered as a result of the revision being sought)
Attached, Document ID: Appendix E  [] Previously Submitted, Date

Detailed Description of Control Equipment (Required for all permit applications, except Title
V air operation permit revision applications if this information was submitted to the department
within the previous five years and would not be altered as a result of the revision being sought)
Attached, Document ID: Section 6 [] Previously Submitted, Date

Procedures for Startup and Shutdown (Required for all operation permit applications, except
Title V air operation permit revision applications if this information was submitted to the
department within the previous five years and would not be altered as a result of the revision being
sought)

[ ] Attached, Document ID: [] Previously Submitted, Date

Not Applicable (construction application)

Operation and Maintenance Plan (Required for all permit applications, except Title V air
operation permit revision applications if this information was submitted to the department within
the previous five years and would not be altered as a result of the revision being sought)
Attached, Document ID: Appendix J [ ] Previously Submitted, Date

[ 1Not Applicable

Compliance Demonstration Reports/Records
[] Attached, Document ID:

Test Date(s)/Pollutant(s) Tested:
[]Previously Submitted, Date:

Test Date(s)/Pollutant(s) Tested:
[]1To be Submitted, Date (if known):

Test Date(s)/Pollutant(s) Tested:
Not Applicable

Note: For FESOP applications, all required compliance demonstration records/reports must be
submitted at the time of application. For Title V air operation permit applications, all required
compliance demonstration reports/records must be submitted at the time of application, or a
compliance plan must be submitted at the time of application.

Other Information Required by Rule or Statute
Attached, Document ID: Sections 1 - 8 [ ] Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 30




EMISSIONS UNIT INFORMATION
Section [1] of [1]

Additional Requirements for Air Construction Permit Applications

1.

Control Technology Review and Analysis (Rules 62-212.400(6) and 62-212.500(7),
F.A.C.; 40 CFR 63.43(d) and (e))
Attached, Document ID: Section 6.0 []Not Applicable

Good Engineering Practice Stack Height Analysis (Rule 62-212.400(5)(h)6., F.A.C., and
Rule 62-212.500(4)(f), F.A.C.)
Attached, Document ID: Section 5.8 [1Not Applicable

Description of Stack Sampling Facilities (Required for proposed new stack sampling
facilities only)
Attached, Document ID: Section 5.12 [ ] Not Applicable

Additional Requirements for Title V Air Operation Permit Applications

1.

Identification of Applicable Requirements
[] Attached, Document ID:

2. Compliance Assurance Monitoring

[] Attached, Document ID: []Not Applicable

3. Alternative Methods of Operation

[] Attached, Document ID: []Not Applicable

4. Alternative Modes of Operation (Emissions Trading)

[] Attached, Document ID: []Not Applicable

5. Acid Rain Part Application

[] Certificate of Representation (EPA Form No. 7610-1)
[] Copy Attached, Document ID:_
[] Acid Rain Part (Form No. 62-210.900(1)(a))
[] Attached, Document ID:
[] Previously Submitted, Date:
[]Repowering Extension Plan (Form No. 62-210.900(1)(a)1.)
[] Attached, Document ID:
[] Previously Submitted, Date:
[]New Unit Exemption (Form No. 62-210.900(1)(a)2.)
[] Attached, Document ID:
[] Previously Submitted, Date:
[]Retired Unit Exemption (Form No. 62-210.900(1)(a)3.)
[] Attached, Document ID:
[]Previously Submitted, Date:
[]Phase II NOx Compliance Plan (Form No. 62-210.900(1)(a)4.)
[] Attached, Document ID:
[]Previously Submitted, Date:
[]Phase II NOx Averaging Plan (Form No. 62-210.900(1)(a)5.)
[] Attached, Document ID:
[ ] Previously Submitted, Date:
[ ]Not Applicable

DEP Form No. 62-210.900(1) - Form
Effective: 06/16/03 31




Derenzo and Associates, Inc.

APPENDIX B

Seminole Energy, L.L.C.
Construction Schedule



ID . [Task Name | Duration | Start Finish Jan Feb]Mar [ Apr [May[Jun [Jul .[Aug[Sep]Oct [Nov |Dec |Jan |Feb|Mar ]Apr |May|!u|n [Jul |Aug

1 Air Permit 30 wks Wed 2/1/06 Tue 8/29/06

!

2 |Design 12wks  Mon 6/5/06 1 Fri 8/25/06 _E
3 Building Permit i 6 wks Mon 8/28/06 Fri 10/6/06
4 Equipment Procurement 24 wks Tue 8/1/06 Mon 1/15/07
5 | Construction §mons  Mon 12/4/06 Fri 5/18/07
5 St e e e e e i
|
7 |Commerciat Operaton | Odays  Mon 7/2/07 Mon 7/2/07
Project: Seminole Project Schedule Task Progress NEmSmmwm——— Miestone 4p Summary

Date: Mon 3/6/06

Page 1




Derenzo and Associates, Inc.

APPENDIX C

Seminole Energy, L.L.C.
Area Location
And

Site Drawings
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Derenzo and Associates, Inc.

APPENDIX D

Seminole Energy, L.L.C.
Process Flow Diagram
And

Engineering Specifications



Open
LFGFlare
A
_________________ Seminole Energy _ _ __ _ _ ________________
Vs
/ Exhaust
: Stack
I (Stack 1)
: Silencer j
! |
|
| g
G Coll . : IC Engine
LFG Collection Header
- \ | j}fg)r Air/Gas (1 of6)
| Cooler Treated LFG 4| CAT®G3520C 1.600-KW
| Y to Engines 2,233 hp Genorator
! 14.64 MMBtu/hr
MSW landfill :
and wellfield | [ l T
|
Inlet Outlet
| A -
| 2-Stage I_> 2-Stage Engine Coolant
\. J : Filter Gas Treatment System Filter Radiator
(10 um) (3 pm)
| ><)
|
|
|
Treated with leachate |
or returned to landfill I Condensate
: Additional Five(5)
| Identical Engine
\\ Generator Sets
03/17/06 | Seminole Energy, L.L.C..
LFG Electricity Generation Facility
Scale Sheet Derenzo and Associates
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Derenzo and Associates, Inc.

APPENDIX E

Osceola Road Solid Waste Management Facility
Fixed Gas Analyses



Mar 15 2006 12:21PM LANDFILL ENERGY SYSTEMS © 19516968128 p.1

TRIANGLE ENVIRONMENTAL SERVICES, INC.

METHOD 3-C TABLE OF RESULTS

Name: Waste Energy Technology ID#99132-25C Analyzed: 5/25/99

Project ID: Seminole County 97427

Sample r——— Concentrations (ppm) ——
Description 02 N2 CH4 co2
1  Seminole 427-Flare 2796 18219 548133 436872




Derenzo and Associates, Inc.

APPENDIX F

Caterpillar, Inc.
Model G3520C Gas IC Engine
And
Generator Set Technical Data




G3520C GAS ENGINE TECHNICAL DATA RATE BPI I_I_A R®

ENGINE SPEED: 1200 FUEL: LOW ENERGY (1.43 CH4:CO2 RATIO)
COMPRESSION RATIO: 11.3:1 FUEL SYSTEM: CAT LOW PRESSURE
AFTERCOOLER - STAGE 1 MAX. INLET (°F): 218 WITH AIR FUEL RATIO CONTROL
AFTERCOOLER - STAGE 2 MAX. INLET (°F): 130 FUEL PRESS. RANGE (PSIG): 15-50
JACKET WATER - MAX. OUTLET (°F): 230 MIN. METHANE NUMBER: 135
COOLING SYSTEM: JW+1AC, OC+2AC RATED ALTITUDE (FT): 1378
IGNITION SYSTEM: ADEM3 AT AIR TO TURBO. TEMP. (°F): 77
EXHAUST MANIFOLD: DRY NOx EMISSION LEVEL: 0.5 g/bhp-hr
COMBUSTION: LOW EMISSION FUEL LHV (BTU/SCF): 456
APPLICATION: GENSET
[RATING AND EFFICIENCY NOTES LOAD 100% 75% 50%
ENGINE POWER (WITHOUT FAN)| (1) BHP 2233 1675 1116
GENERATOR POWER (WITHOUT FAN)[ (2 EKW 1600 1200 800
ENGINE EFFICIENCY (1SO 3046/1)]  (3) % 413 39.7 37.2
ENGINE EFFICIENCY (NOMINAL) 3) % 40.3 38.7 36.3
THERMAL EFFICIENCY (NOMINAL)|  (4) % 39.9 40.0 39.6
TOTAL EFFICIENCY (NOMINAL)|  (5) % 80.2 78.7 75.9
ENGINE DATA .

FUEL CONSUMPTION (IS0 3046/1) (6) BTU/bhp-hr 6170 6411 6843

FUEL CONSUMPTION (NOMINAL)|  (6) BTU/bhp-hr 6320 6568 7010

AIR FLOW (77 °F, 14.7 psi) %) SCFM 4360 3309 2294

AIR FLOW @) lb/hr 19331 14670 10171
COMPRESSOR OUT PRESSURE in. HG (abs) 100.2 75.2 52.7
COMPRESSOR OUT TEMPERATURE °F 361 289 208
AFTERCOOLER AIR OUT TEMPERATURE °F 141 138 137

INLET MAN. PRESSURE (8) in. HG (abs) 91.6 69.6 48.3
INLET MAN. TEMPERATURE (MEASURED IN PLENUM)  (g) °F 141 138 137
TIMING (10) °BTDC 28 28 28
EXHAUST STACK TEMPERATURE (1 °F 896 942 964
EXHAUST GAS FLOW (@ stack temp.) (12) CFM 12045 9469 6682
EXHAUST MASS FLOW (12) Ib/hr 21569 16415 11412

EMISSIONS DATA

NOx (as NO2) (13) g/bhp-hr 0.5 0.5 0.5

NTE CO (14) g/bhp-hr 4.2 428 437
NOMINAL CO (15) g/bhp-hr 25 25 25

THC (molecular weight of 15.84) (14) g/bhp-hr 5.34 6.04 7.31
NMHC (molecular weight of 15.84) (14) g/bhp-hr 0.81 0.91 1.1
EXHAUST 02 (16) % DRY 85 8.3 8.1
LAMBDA (16) 1.70 1.65 1.61

HEAT BALANCE DATA

LHV INPUT a7 BTU/min 235181 183288 130422
HEAT REJECTION TO JACKET (18) BTU/min 25082 22244 18780
HEAT REJECTION TO ATMOSPHERE (19) BTU/min 7210 6034 4857
HEAT REJECTION TO LUBE OIL (20) BTU/min 9888 9338 8840
HEAT REJECTION TO EXHAUST (LHV to 77°F) (21) BTU/min 73582 60917 44770
HEAT REJECTION TO EXHAUST (LHV to 350°F) 21 BTU/min 55468 46004 33318
HEAT REJECTION TO A/C - STAGE 1 (22) BTU/min 13345 5012 -474

HEAT REJECTION TO A/C - STAGE 2 (23) BTU/min 9410 6751 4326

CONDITIONS AND DEFINITIONS

ENGINE RATING OBTAINED AND PRESENTED IN ACCORDANCE WITH ISO 3046/1. DATA REPRESENTS CONDITIONS OF
77°F, 29.6 IN HG BAROMETRIC PRESSURE, 30% RELATIVE HUMIDITY, 10 IN H20 AIR FILTER RESTRICTION, AND 20 IN H20
EXHAUST STACK PRESSURE. ENGINE EFFICIENCY AND FUEL CONSUMPTION SPECIFICALLY NOTED AS ISO 3046/1 ARE
REPRESENTED WITH 5 IN H20 AIR FILTER RESTRICTION AND 0 IN H20 EXHAUST STACK PRESSURE. CONSULT ALTITUDE
CURVES FOR APPLICATIONS ABOVE MAXIMUM RATED ALTITUDE AND/OR TEMPERATURE. NO OVERLOAD PERMITTED AT
RATING SHOWN.

EMISSION LEVELS ARE BASED ON THE ENGINE OPERATING AT STEADY STATE CONDITIONS AND ADJUSTED TO THE
SPECIFIED NOx LEVEL AT 100% LOAD. EMISSION TOLERANCES SPECIFIED ARE DEPENDANT UPON FUEL QUALITY.
METHANE NUMBER CANNOT VARY MORE THAN + 3. PUBLISHED PART LOAD DATA IS WITH AIR FUEL RATIO CONTROL.
ENGINE RATING IS WITH 2 ENGINE DRIVEN WATER PUMPS. PUMP POWER IS NOT INCLUDED IN HEAT BALANCE DATA.
FOR NOTES INFORMATION CONSULT PAGE THREE.

DM5740 (01) PAGE 10F 3 07-Dec-04




G3520C GAS ENGINE TECHNICAL DATA BATEHP“_I_AH@

FUEL USAGE GUIDE I
CAT METHANE NUMBER[ 40 50 | 60 70 B0 90 100 1110 120 130 140 150

{GNITION TIMING - - - - - - - - 24 26 28 30
DERATION FACTOR| 0 0 0 0 0 0 0 0 100 | 100 | 1.00 1.00
ALTITUDE DERATION FACTORS 1

130 | 096 | 092 | 089 | 086 | 082 | 079 | 076 | 073 | 0.71 | 068 | 065 | 063 [ 0.60
120 | 097 | 094 | 0.80 | 0.87 | 084 | 081 [ 0.78 | 0.75 | 0.72 | 069 | 066 | 0.64 [ 0.61
AR 110 | 099 | 096 | 092 | 089 | 085 | 082 [ 0.79 | 0.76 | 0.73 | 0.70 [ 067 | 0.65 [ 0.62
TO 100 100 | 097 [ 094 [ 090 | 087 | 084 [ 080 | 077 | 074 | 0.71 | 069 [ 066 | 0.63
TURBO 90 1.00 { 099 | 095 | 092 | 0.88 | 085 | 082 | 079 | 0.76 | 0.73 | 0.70 [ 067 | 0.64
80 1.00 | 100 | 097 | 094 | 090 [ 087 | 083 | 080 [ 077 [ 074 | 0.71 [ 068 | 0.66
(°F) 70 1.00 | 1.00 | 099 | 095 | 092 [ 0.88 | 085 | 0.82 [ 0.79 [ 0.75 | 0.72 [ 0.70 | 0.67
60 100 | 100 [ 100 [ 097 | 094 | 090 [ 087 | 0.83 [ 080 | 077 | 0.74 [ 0.71 | 068
50 100 | 100 | 100 [ 099 | 095 | 092 [ 088 | 085 | 082 | 0.78 | 075 | 0.72 | 0.69
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000

ALTITUDE (FEET ABOVE SEA LEVEL)

AFTERCOOLER HEAT REJECT!ION FACTORS I

130 | 134 | 133 [ 141 [ 141 | 141 | 141 [ 141 | 141 | 141 | 141 | 141 | 141 | 1.41

120 [ 127 | 132 [ 134 [ 134 | 134 | 134 [ 134 | 134 | 134 | 134 | 134 | 134 | 1.34

AR 110 [ 120 | 125 [ 1.27 [ 127 | 127 | 1.27 | 127 | 127 | 127 | 127 | 127 | 1.27 | 1.27
TO 100 [ 114 | 118 [ 1.20 [ 1.20 | 1.20 | 1.20 | 1.20 | 1.20 | 120 | 120 | 1.20 | 1.20 | 1.20
TURBO 90 107 | 111 | 113 [ 1143 [ 113 | 1143 | 113 | 113 | 113 | 113 | 113 | 113 | 113
80 1.00 | 1.04 | 1.06 [ 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06 | 1.06

(°F) 70 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
60 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

50 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000
ALTITUDE (FEET ABOVE SEA LEVEL)

FREE FIELD MECHANICAL & EXHAUST NOISE |
100% Load Data dB(A) (dB)

Free Field | DisTAnce From| 32 108.5 515 | 787 | 882 | 929 | 999 | 973 [ 932 [ 99.2
Mechanical THEENGINE | 22.9 91.6 346 | 59.0 | 681 | 740 | 83.0 | 794 | 751 | 85.2
(FEET) 49.2 85.0 280 | 55.2 | 64.7 | 604 | 764 | 738 | 69.7 | 75.7

Free Fild | DiSTANCE FRoM | 4.9 106.1 67.5 | 865 | 96.0 | 88.5 | 88.7 | 90.1 | 956 | 92.7
Exhaust THE ENGINE | 22.9 92.7 544 | 731 | 826 | 751 | 753 | 76.7 | 82.2 | 79.3
(FEET) 49.2 86.1 475 | 665 | 76.0 | 68.5 | 68.7 | 701 | 756 | 72.7

Overal SPL 63 Hz 125 Hz 250 Hz 500Hz 1kHz 2kHz 4kHz 8khz
Octave Band Center Frequency (OBCF)

FUEL USAGE GUIDE:
This table shows the derate factor required for a given fue!. Note that deration occurs as the methane number decreases. Methane number is a scale to measure
detonation characteristics of various fuels. The methane number of a fuel is determined by using the Caterpillar Methane Number C

progl

ALTITUDE DERATION FACTORS:
This table shows the deration required for various air inlet temperatures and altitudes. Use this information along with the fuel usage guide chart to help
determine actual engine power for your site.

INLET AND EXHAUST RESTRICTION CORRECTIONS FOR ALTITUDE CAPABILITY:

To determine the appropriate altitude derate factor to be applied to this engine for inlet or exhaust restrictions differering from the

standard conditions listed on page 1, a commection to the site altitude can be made to adjust for this difference. Add 039 feet to the site

altitude for each additional inch of H20 of exhaust stack pressure greater than spec sheet conditions. Add 070 feet to the site altitude for each
additiona! inch of H20 of infet restriction greater than spec sheet conditions. If site inlet restriction or exhaust stack pressure

are less than spec sheet conditions, the same trends apply to lower the site altitude.

ACTUAL ENGINE RATING:

It is important to note that the Altitude/Temperature deration and the Fuel Usage Guide deration are not cumulative. They are not to be added together. The
same is true for the Low Energy Fuel deration (reference the Caterpiltar Methane Number Program) and the Fuel Usage Guide deration. However, the
Altitude/Temperature deration and Low Energy Fue! deration are cumulative; and they must be added together in the method shown below. To determine
the actual power avzilable, take the lowest rating between 1) and 2).

1) (Altitude/Temperature Deration) + (Low Energy Fuel Deration)}
2) Fuel Usage Guide Deration
Note: For NA's atways add the Low Energy Fuel deration to the Altitude/Temperature deration. For TA engines only add the Low Energy Fuel

deration to the Altitude/Temp ire deration ver the Altitude/Temp ire deration is less than 1.0 (100%). This will give the actual rating
for the engine at the conditions specified.

AFTERCOOLER HEAT REJECTION FACTORS:

Aftercooler heat rejection is given for standard conditions of 77°F and 500 ft attitude. To maintain a constant air infet manifold temperature, as the air to turbo
temperature goes up, so must the heat rejection. As aftitude increases, the turbocharger must work harder to overcome the lower atmospheric pressure.

This increases the amount of heat that must be removed from the inlet air by the aftercooler. Use the aftercooler heat rejection factor to adjust for ambient and
altitude conditions. Muttiply this factor by the standard aftercooler heat rejection. Failure to properly account for these factors could result in detonation and
cause the engine to shutdown or fail. For 2 Stage Aftercoolers with separate drcuits, the 1st stage will collect 90% of the additional heat.

SOUND DATA:
Data determined by methods similar to 1ISO Standard D!S-8528-10. Accuracy Grade 3. SPL = Sound Pressure Level.
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G3520C GAS ENGINE TECHNICAL DATA FATEHPII.I.AH(@

NOTES

1 ENGINE RATING IS WITH 2 ENGINE DRIVEN WATER PUMPS. TOLERANCE IS 1 3% OF FULL LOAD.
2 FACTOR OF 0.8 [GENERATOR POWER = ENGINE POWER x GENERATOR EFFICIENCY].

3 ISO 3046/1 ENGINE EFFICIENCY TOLERANCE IS (+)0, (-)5% OF FULL LOAD % EFFICIENCY VALUE. NOMINAL
ENGINE EFFICIENCY TOLERANCE IS + 2.5% OF FULL LOAD % EFFICIENCY VALUE.

4 THERMAL EFFICIENCY: JACKET HEAT + STAGE 1 A/C HEAT + EXH. HEAT TO 350°F.
5 TOTAL EFFICIENCY = ENGINE EFF. + THERMAL EFF. TOLERANCE IS + 10% OF FULL LOAD DATA.

6 1SO 3046/1 FUEL CONSUMPTION TOLERANCE IS (+)5, (-)0% OF FULL LOAD DATA. NOMINAL FUEL
CONSUMPTION TOLERANCE IS + 2.5 % OF FULL LOAD DATA.

7 UNDRIED AIR. FLOW TOLERANCE IS £ 5 %
8 INLET MANIFOLD PRESSURE TOLERANCE 1S £ 5 %
9 INLET MANIFOLD TEMPERATURE TOLERANCE IS  9°F.

10 TIMING INDICATED IS FOR USE WITH THE MINIMUM FUEL METHANE NUMBER SPECIFIED. CONSULT THE
APPROPRIATE FUEL USAGE GUIDE FOR TIMING AT OTHER METHANE NUMBERS.

11 EXHAUST STACK TEMPERATURE TOLERANCE IS (+)63°F, (-)54°F.
12 WET EXHAUST. FLOW TOLERANCE IS £ 6 %

13 NOX TOLERANCES ARE + 18 % OF SPECIFIED VALUE.

14 NTE CO, CO2, THC, and NMHC VALUES ARE "NOT TO EXCEED".

15 NOMINAL CO IS A NOMINAL VALUE AND |S REPRESENTATIVE OF A NEW ENGINE DURING THE FIRST 100
HOURS OF ENGINE OPERATION.

16 O2% TOLERANCE IS 1 0.5; LAMBDA TOLERANCE IS £ 0.05. LAMBDA AND O2 LEVEL ARE THE RESULT OF
ADJUSTING THE ENGINE TO OPERATE AT THE SPECIFIED NOX LEVEL.

17 LHV RATE TOLERANCE IS % 2.5%.

18 (ACHRF-1). TOLERANCE IS = 10 % OF FULL LOAD DATA.

19 RADIATION HEAT RATE BASED ON TREATED WATER. TOLERANCE IS + 50% OF FULL LOAD DATA.
20 LUBE OIL HEAT RATE BASED ON TREATED WATER. TOLERANCE IS + 20% OF FULL LOAD DATA.
21 EXHAUST HEAT RATE BASED ON TREATED WATER. TOLERANCE IS + 10% OF FULL LOAD DATA.
22 TOLERANCE IS £ 5 % OF FULL LOAD DATA.

23 STAGE 2 A/C HEAT (based on treated water) = (STAGE 2 A/C HEAT + (STAGE 1 + STAGE 2) x 0.10 x (ACHRF - 1)) +
LUBE OIL HEAT. TOLERANCE IS £ 5 % OF FULL LOAD DATA.
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NJDEP Fax:609-530-4504 Oct 6 2005 10:11 P. 01
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o5, = = = _ = Fax® _ n Fax# - 450
TLANT ! C 1A b GA- 430 A20%
NALYTICAL
ABORATORY
. Landfill Gas Analysis Report
27 ACLE cfo DCO Energy :
e 17 Gordon's Alley Suite 100 g/e\ée?\lllggoer: 3411/1178/05
Atlantic City; NJ 08401 | Report Date: . 04/27/05
609-345-8455 (Fax; 609-345-8452) , PO Numben:

Attn: Ron Howley E-mail: rhowley@dcoenergy. com

= Sample ID. 1 Landfill Gas Sample Sampled On:  4/14/05
=~ Sample ID. ACLE 1.6MW Eng/Gen ~ Fuel Supply ACUA Landfill Gas Sample Point: na
= Sample ID. 500 cc ss Cyl AAL #233 and 2 - 5L Tedlar Bags _

Composition {Normalized, % viv}

Non-Hydrocarbon Gases Result D,L.
Nitrogen: 12.16 . 0.001
Oxygen: 0.087 0.005
Carhon Dioxide: : : 38.33 0.0a4
Carbon Monoxide: nd © 0.001
Hydrogen: nd 0.5
Helium: 0.005
- Water Vapor: 1.01 0.001
Hvdrocarbons ' 3 Result D.L.
Methane: ' OO - 49.43 0.001
Ethylene: nd . 0.001
Ethane: - : , nd 0.001
Propylene: : - nd - 0.001
Propane: - , nd 0.001
Isobutane: - - nd 0.009
n-Butane: : nd ‘0.001
Butenes: nd 0.001
Isopentane: nd 0.001
n-Pentane: ‘ ' : : nd 0.001
Pentenes: nd 0.001
Hexanes:-+: nd 0.001
. ppmviv DL ppmwiw Dl. GrainsAQ0ft3  D.L.
¢ Total Sultur (as HpS): 360 3 720 . 6 24 - D2
, Comments:

ATLANTIC ANALYTICAL LARORATORY
PO, BOX 220 « SALEM INDUSTARIAL PARK = BUR DING 4 » WHITEHOUSE, N. .. 08638
PHONE 508-534-5508 » FAX §08-534-2017

posb
co



Fax:609-530-4504

BEST AVAILABLE COPY

Oct b6 2805 10:11

Sample ID: DCO Energy. AAL Number: 4117

Elemental Compeosition (Normalized, % wiw)

Result

Element
Carbon Content (% C, wiw): 37.3
Hydrogen Content (% H, w/w): 7.0
Oxygen Content (% O, wiw): 43.57
Nitrogen Content (% N, wiw):. 12.06
= Heat of Combustion & Physical Properties (by ASTM D 3588-91)
. @ ASTM Basse Condiﬁons; 14.696 psia, 60°F, dry gqas format. Result
‘Net Heat of Combustion*(Lower Heating Value, Bturft.3): 449
Gross Heat of Combustion (Higher Heating Value, Btw/t.3): 499
_ Gross Heat of Combustion (Water Saturated Gas Format, Btwit.3): 490
Net Heat of Combustion (Lower Heating Valug, Btu/ib.): 6038
Gross Heat of Combustion (Higher Heating Valus, Btu/lb.): 6706
Density (ib./ft.3): , 0.0744
Specific Gravity (vs, dry/normal air): 0.975
Caompressibility Factor (2); 0.997
1. @ ASME Ba_s.e.a'Conditiory.s.; 14.73 psia, 60°F, dry gas format. Result
Net Heat of Combustjon (Lower Heating Value, Btu/ft 3: 451
Gross Heat of Combustion (Higher Heating Value, Biwft.3): 500
Gross Heat of Combustion (Water Saturated Gas Format, Btwt.3): 492
Net Heat of Combustion-(Lower Heating Value, Btu/lb.): 6038
6706

_Gross Heat of Cambustion (Higher Heating Value, Btu/lb.):

~

D.L_ = Instrumental detection limit for the reported analyte, nd =indicates the concentration is less than the accompanying
port detection Imit. - = test nat performed. % = parts per hundred (percent). ppm = parls per milllon. whw = weight
nalyteAneight sample format. viv = volume analyte/volume sample format (equivalent to mole fraction for normalized, ideal
as midures). Conversions: 0.0001% =1 ppm. .

01is

ATLANTIC ANALYTICAL LABQRATORY, NG, AT A NTJYC
F.0. BOX 220 « SALEM INDUSTRIAL PAAK » BUILDING #4 » WHITEHOUSE, N.), 08868 ANALYTI!I1CAL
PHONE 308.534.5600 « FAX 508-534-2017 . LA BORATOQNRY



David Derenzo

Page 1 of 4

From: "Michael Klein" <Michael.Klein@dep.state.nj.us>

To: <dderenzo@derenzo.com>
Sent: Friday, August 26, 2005 8:19 AM

Subject: Re: OPRA Request #28014, ACLE

The LFG flow rate was 547, 542 & 540 scfim for the three test runs, |
respectively. AsIhad predicted, we rejected the VOC tests and
required retests.

Michael A. Klein
NIDEP - BTS
michael.klein(@dep.state.nj.us

. >>> David Derenzo <dderenzo@derenzo.com> 08/25/05 01:42PM >>>
Mike :

Was fuel flow to the CAT 3520 engine measured during the compliance

test,
- and if so how can I get the data.

Thanks
David Derenzo

----- Original Message -----

From: "Michael Klein" <Michael Klein@dep.state.nj.us>
To: <dderenzo@derenzo.com>

Sent: Wednesday, June 22, 2005 8:18 AM

Subject: Re: OPRA Request #28014, ACLE

> Report was received on 6/16. I've faxed you the information you
> requested along with the tester's technical discussion. My quick
glance , ,

> at this information tells me we will likely be requiring retests for
VvVOC

> DRE using Method 25 on the inlet and outlet. Can't say for sure
until : '

> we actually review the report.
> )

> Michael A. Klein

> NIDEP - BTS

> michael.klein@dep.state.nj.us
>

>>>> David Derenzo <dderenzo(@derenzo.com> 06/21/05 04:28PM >>>

> Mike
> , _
> Qur client recently (today) inquired about the status of the data.

I

1NN
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APPENDIX H

Seminole Energy, L.L.C.
Regulated Air Pollutant Emission Rate Calculations
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Seminole Energy, L.L.C.
Criteria Air Pollutant Emission Rate Calculations
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. Table H-1
Summary of Criteria Air Pollutant (and total HAP) Emission Rates
Internal Combustion Engine

1-CAT® G3520C IC Engine Specifications 6 -CAT® G3520C IC Engines
Engine output 2233 hp -
Min. LFG LHV ' 420.0 Btu/scf - '
Heat input rate (LHV) . 14.64 MMBtu/hr 87.84 MMBtu/hr
Fuel consumption 34,857 sct/hr 209142.86 sct/hr

581.0 scfm 3485.71  scfm

0.837 MMscf/day 5.02 MMsct/day
. Pollutant Emission Factors Pollutant Emission Rates
Regulated Pollutant (g/bhp-hr) (Ib/MMscf) (Ib/MMBtu) (Ib/hr) (TpY)
Nitrogen Oxides NOy 0.60 -- - 2.95 12.94
Carbon Monoxide CoO 2.75 - -- 13.54 59.30
Sulfur Dioxide SO, - 27.5 0.065 0.96 4.20
vocC voC ' 0.28 -- - 1.37 5.99
Particulate Matter PMi1o0 0.24 - -- 1.18 5.17
Hazardous Air Pollutants HAPs - 13.8 0.033 0.48 2.11
Hydrogen Chloride HCl -- 12.0 0.028 042 1.82
Notes

Section 4.0 of this document provides engine emission data for NOx, CO, VOC/NMOC, PM10 and HAPs
Table H-2 provides 1b./MMscf eémission data for SO,

Table H-4 provides emission calculations for total VOC/NMOC

Table H-7 provides 1b./MMscf emission data for total HAPs



Derenzo and Associates, Inc.

Sulfur Dioxide Emission Factor for LFG Combustion

Appendix H-1
Table H-2

EPA AP-42 Utilized No. Sulfur Content Resulting SO,
LFG Influent Sulfur Concentrations  Concentrations Molecular Sulfur as H,S Emission Rate
Compound (ppmv) (ppmv) Formula Atoms (ppmv) (Ib./MMcf)
Hydrogen sulfide 35.50 150.0 4 H,S 1 150.0 € 24.94°
Carbon disulfide 0.58 0.58 B CS, 2 1.2 0.39
Carbonyl sulfide 0.49 0.49 8 CSO 1 0.5 0.08
Dimethyl sulfide 7.82 7.82 B C,H¢S 1 7.8 1.30
Ethyl mercaptan 2.28 2288 C,H¢S 1 23 0.38
Methyl mercaptan 2.49 2.49 B CH,S 1 2.5 0.41
Total 164.2 27.50

Notes

A. Conservative concentration from the review of LFG sample measurements from numerous landfills by Derenzo and Associates, Inc.

B. Default concentration for LFG constituents from USEPA Compilation of Air Pollutant Emission Factors, Fifth Edition, Volume I:
Stationary Point and Area Sources (AP-42), Table 2.4-1, which is provided at the end of this Appendix

C. Determined by multiplying concentration by number of sulfur atoms in the molecule.

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

(150.0 scf HS/MMcf LEG) (1 scf SO,/scf H,S) (64.06 1b.SO,/mol) / (385.3 ft*/mol)
=24.94 1b SO,/MMcf LFG

E. Calculation of SO, emission factor from sulfur content, as H,S:

(164.2 scf HS/MMcf LFG) (1 scf SO,/scf H,S) (64.06 1b.SO,/mol) / (385.3 ft*/mol)
=27.5 1b SO,/MMCcf LFG



Derenzo and Associates, Inc. Appendix H-1

Table H-3
Fuel Sulfur Content Calculation (% Weight)
Expected fixed gas concentrations™: CH, 45.0% vol.
CO, 40.0% vol.
0O, 5.0% vol.
Balance N, 10.0% vol.
Calculated LFG molecular weight:

(16 ) (%CH,) + (44) ( % CO,) + (32) (%0,) + (28) (%N,) = 29.2 g/mol
LFG sulfur content: 164.2 ppm H,S
LFG sulfur content

(164.2 mol H,S) / (106 mol LFG) (32 g S/mol H,S) / (28 g LFG/mol) = 0.018% wt.

A. Expected at LHV of 450 Btu/scf based on Landfill Energy Systems analyses
(see Table 1 of main document)



Derenzo and Associates, Inc.

APPENDIX H-2

Seminole Energy, L.L.C.
HAP Emission Rate Calculations
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Table H-5
LFG Constituent Combustion Potential Air Contaminant Emissions
Internal Combustion Engine

Landfill Gas Molecular Destruction
LFG Constituent Concentration' Weight Effeciency2 Emission Emission
(ppm)  (mg/m’)  (g/mol) (%) (Ib./hr) (TpY)

1,1,1-trichloroethane* 0.480 2.66 133.42 93.0% 0.000404 0.00177 *
1,1,2,2-tetrachloroethane* 1.110 7.75 167.85 93.0% 0.001175 0.00515
1,1-dichloroethane* 2.350 9.67 98.97 93.0% 0.001466 0.00642
1,1-dichloroethene* 0.200 0.81 96.94 93.0% 0.000122 0.00054
1,2-dichloroethane* 0.410 1.69 98.96 93.0% 0.000256 0.00112
1,2-dichloropropane* 0.180 0.85 112.98 93.0% 0.000128 0.00056
2-propanol (isopropyl alcohol) 50.100 125.22 60.11 86.1% 0.037703 0.16514
Acetone 7.010 16.93 58.09 86.1% 0.005098 0.02233
Acrylonitrile* 6.330 13.97 53.06 86.1% 0.004205 0.01842
Bromodichloromethane 3.130 21.32 163.83 93.0% 0.003233 0.01416
Butane 5.030 12.16 58.14 86.1% 0.003661 0.01604
Carbon disulfide* 0.580 1.84 76.13 86.1% 0.000553 0.00242
Carbon monoxide 141.000 164.22 28.01 86.1% 0.049446 0.21657
Carbon tetrachloride* 0.004 0.03 153.84 93.0% 0.000004 0.00002
Carbonyl sulfide* 0.490 1.22 60.07 86.1% 0.000369 0.00161
Chlorobenzene* 0.250 1.17 112.56 93.0% 0.000177 0.00078
Chlorodifluoromethane (Freon 22) 1.300 4.67 86.47 93.0% 0.000709 0.00310
Chloroethane* 1.250 335 64.52 93.0% 0.000508 0.00223
Chloroform* 0.030 0.15 119.39 93.0% 0.000023 0.00010
Chloromethane (methyl chloride)* 1.210 2.54 50.49 93.0% 0.000385 0.00169
Dichlorobenzene 0.210 1.28 147.00 93.0% 0.000195 0.00085
Dichlorodifluoromethane 15.700 78.93 120.91 93.0% 0.011969 0.05242
Dichlorofluoromethane 2.620 11.21 102.92 93.0% 0.001700 0.00745
Dichloromethane (methylene chloride)* 14.300 50.50 84.94 93.0% 0.007658 0.03354
Dimethyl sulfide (methyl sulfide) 7.820 20.20 62.13 93.0% 0.003063 0.01342
Ethane 889.000 1,111.90 30.08 86.1% 0.334792 1.46639
Ethanol 27.200 52.12 46.08 86.1% 0.015692 0.06873
Ethyl mercaptan (ethanethiol)® 2.280 5.89 62.13 99.0% 0.000128 0.00056
Ethylbenzene* 4.610 20.35 106.16 99.0% 0.000441 0.00193
Ethylene dibromide* 0.001 0.01 187.88 86.1% 0.000002 0.00001
Fluorotrichloromethane (Freon 11) 0.760 434 137.36 93.0% 0.000658 0.00288
Hexane* 6.570 23.54 86.17 86.1% 0.007088 0.03104
Hydrogen chloride** NA NA 36.46 0.0% 0.416655 1.82495
Hydrogen sulfide*” 124.000 175.71 34.08 99.0% 0.003806 0.01667
Mercury (total)* 0.0003 0.00 200.61 0.0% 0.000005 0.00002

Notes
* 1990 CAA Amendments HAPs

1. Default concentration for LFG constituents from USEPA Compilation of Air Pollutant Emission Factors, Fifth Edition,
Volume I: Stationary Point and Area Sources (AP-42), Table 2.4-1, which is provided at the end of this Appendix

2. AP-42 default control efficiency values for IC engines, Table 2.4-3, which are provided at the end of this Appendix.

A. Sample calculation, 1,1,1 trichloroethane (TCE) emissions
(0.48 ft* TCE/MMecf LFG) (133.42 Ib. TCE/mol) (1-0.93) / (387 ft* TCE/mol) (0.034857 MMscf/hr) = 0.000404 1b./hr. TCE

(0.000404 1b./hr. TCE) (8,760 hr./yr.) (1.0 ton/2,000 Ib) = 0.00177 TpY
B. Ethyl mercaptan has an autoignition temperature of 570 F, therefore a 99% DE was used.
C. Based on the Hydrogen chloride emission factor presented in Table F-7.

D. Hydrogen sulfide has an autoignition temperature of 500 F, therefore a 99% DE was used.
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Appendix H-2

Table H-5
LFG Constituent Combustion Potential Air Contaminant Emissions
Internal Combustion Engine

Landfill Gas Molecular Destruction
LFG Constituent Concentration' Weight  Effeciency’  Emission Emission
(ppm) __ (mg/m’) _ (g/mol) (%) (Ib./hr) (TpY)

Methyl ethyl ketone* - 7.090 21.26 72.10 86.1% 0.006400 0.02803
Methyl isobutyl ketone* 1.870 7.79 100.16 86.1% 0.002345 0.01027
Methyl mercaptan 2.490 498 48.11 86.1% 0.001500 0.00657
Pentane 3.290 9.87 72.17 86.1% 0.002973 0.01302
Perchioroethylene* 3.730 25.72 165.83 93.0% 0.003900 0.01708
Propane 11.100 20.36 44.11 86.1% 0.006130 0.02685
t-1,2-dichloroethene 2.840 11.45 96.94 93.0% 0.001736 0.00760
Trichloroethylene (trichloroethane)* 2.820 15.41 131.40 93.0% 0.002336 0.01023
Vinyl chloride* 7.340 19.07 62.50 93.0% 0.002892 0.01267
Xylene* 12.100 53.41 106.16 86.1% 0.016082 0.07044

Notes
* 1990 CAA Amendments HAPs

1. AP-42 default concentrations for LFG constitiuents, which are provided at the end of this Appendix.

2. AP-42 default control efficiency values for IC engines, which are provided at the end of this Appendix.
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Table H-6

LFG Combustion Hydrogen Chloride Emission Factor

Landfill Gas No. HCI
Influent Chlorine Concentration Molecular Chlorine Emission Factor
Compounds (ppm) Formula Atoms (Ib./MMcf)
1,1,1-trichloroethane 0.48 C,H;Cl; 3 0.14 **
1,1,2,2-tetra chloroethane 1.11 C,H,Cl, 4 042"
1,1-dichloroethane 2.35 C,H,Cl, 2 044"
1,1-dichloroethene 0.2 C,H,Cl, 2 0.04"
1,2-dichloroethane 0.41 C,H,Cl, 2 0.08 "
1,2-dichloropropane 0.18 C;H.Cl, 2 0.03°
Bromodichloromethane 3.13 CBrCl, 2 0.59"
Carbon tetrachloride 0.004 CCl, 4 0.00°
Chlorobenzene 0.25 C¢H;Cl 1 0.02"°
Chlorodifluoromethane 1.3 CHFCI 1 0.12°
Chloroethane 1.25 C,H;Cl 1 0.12"°
Chloroform 0.03 CHCIl, 3 0.01"°
Chloromethane 1.21 CH,C1 1 0.11°
Dichlorobenzene 0.21 CsH,Cl, 2 0.04"°
Dichlorodifluoromethane 15.7 CF,Cl, 2 296"
Dichlorofluoromethane 2.62 CHFCl, 2 0.49°
Dichloromethane 14.3 CH,Cl, 2 2.69"
Fluorotrichloromethane 0.76 CFCl, 3 0.21°
Perchloroethylene 3.73 C,Cl, 4 141"
Trichloroethylene 2.82 C,HCl, 3 0.80 °
t-1,2-dichloroethane 2.84 C,H,Cl, 2 0.54"°
Vinyl chloride 7.34 C,HCl 1 0.69
Total hydrogen chloride emission factor (Ib./MMcf) 11.95

Notes

1. From AP-42 default concentrations as presented in Table H-5.

a. Assumes complete conversion of chloride to HCI, calculation for 1,1,1-trichloroethane (TCE):

(0.48 ft* TCE/MMef LFG) (3 mol HCl/mol TCE) (36.46 Ib. HClmol) / (387 ft*/mol)
=0.14 Ib. HCUMMCcf LFG

b. Based on AP-42 default concentrations, which are provided at the end of this Appendix.
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Table H-7
LFG Combustion Hazardous Air Pollutant Emission Factor
Internal Combustion Engine
Landfill Gas Molecular Destruction = HAP Emission

HAPs' Concentration’ Weight Effeciency3 Factor

(pm)  (mg/m’) (¢/mol) (%) (Ib/MMcf)
1,1,1-trichloroethane 0.48 2.66 133.42 93.0% 0.012 4
1,1,2,2-tetrachloroethane 1.11 7.75 167.85 93.0% 0.034
1,1-dichloroethane 2.35 9.67 98.95 93.0% 0.042
1,1-dichloroethene 0.2 0.81 96.94 93.0% 0.004
1,2-dichloroethane 0.41 1.69 98.96 93.0% 0.007
1,2-dichloropropane 0.18 0.85 112.98 93.0% 0.004
Acrylonitrile 6.33 13.97 53.06 86.1% 0.121
Carbon disulfide 0.58 1.84 76.13 86.1% 0.016
Carbon tetrachloride 0.004 0.03 153.84 93.0% 0.000
Carbonyl sulfide 0.49 1.22 60.07 86.1% 0.011
Chlorobenzene 0.25 1.17 112.56 93.0% 0.005
Chloroethane 1.25 3.35 64.52 93.0% 0.015
Chloroform 0.03 0.15 119.39 93.0% 0.001
Chloromethane 1.21 2.54 50.49 93.0% 0.011
Dichloromethane 14.3 50.50 84.94 93.0% 0.220
Ethyl Benzene 4.61 20.35 106.16 86.1% 0.176
Ethylene dibromide 0.001 0.01 187.88 86.1% 0.000
Hexane 6.57 23.54 . 86.17 86.1% 0.203
Hydrogen chloride NA NA 36.46 0.0% 11.953 ®
Mercury (total) 2.92E-04 0.00 200.61 0.0% 0.000
Methyl ethyl ketone 7.09 21.26 72.10 86.1% 0.184
Methyl isobutyl ketone 1.87 7.79 100.16 86.1% 0.067
Perchloroethylene 3.73 25.72 165.83 93.0% 0.112
Trichloroethylene 2.82 15.41 131.40 93.0% 0.067
Vinyl chloride 7.34 19.07 62.50 93.0% 0.083
Xylene 12.1 53.41 106.16 86.1% 0.461
Total HAP emission factor (Ib./MMcf) 13.81
Notes

1. 1990 CAA Amendments Section 112(b) HAP
2. From AP-42 default concentrations as presented in Table H-5.
3. AP-42 default control efficiency values for IC engines, Table 2.4-3, which are provided at the end of this

A. Sample calculation, 1,1,1 trichloroethane (TCE) emissions
(0.48 ft* TCE/MMcf LF G) (133.42 Ib. TCE/mol) (1-0.93) / (387 ft* TCE/mol)
=0.012 Ib. TCE/MMcf LFG

B. Hydrogen chloride emission factor from Table H-6.
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Lifting an_d Storage

" from a single lifting point. A counterweight can be

. . ' i02138880
Product Lifting
SMCS Code: 7000; 7002
Engine Only
R
g00103219

lllustration 23

NOTICE
Never bend the eyebolts and the brackets. Only load
the eyebolts and the brackets under tension. Remem-
ber that the capacity of an eyebolt is less as the angle
between the supporting members and the object be-
comes less than 90 degrees.

When it is necessary to remove a component at an
angle, only use a link bracket that is properly rated for
the weight.

Use a hoist to remove heavy components. Use

an adjustable lifting beam to lift the engine. All
supporting members (chains and cables) should be
parallel to each other. The chains and cables should
be perpendicular to the top of the object that is being
lifted.

Some removals require lifting fixtures in order to
obtain proper balance and safety.

To remove the engine ONLY, use the lifting eyes that
are on the engine.

Note: The lifting eyes must be removed before
the engine is operated. -

Lifting eyes are designed and installed for the specifi
engine arrangement. Alterations to the lifting eyes
and/or the engine make the lifting eyes and the liftin
fixtures obsolete. If alterations are made, ensure
that proper lifting devices are provided. Consult you
Caterpillar dealer for information regardmg fixtures
for proper engine lifting.

Generator S'et

NOTICE ,
Do not use the engine lifting eyes to remove the en-
gine and generator together. . 3

A lifting plate is provided with the package generator
set. Instructions for lifting the package generator set 4§
are stamped on the lifting plate.

Consult your Caterpillar dealer for information
regarding proper fixtures and lifting devices.

Generator sets will not be level if you lift the unit

added between the package frame rails whenever
the application requires frequent relocation of the
unit. For complete information about adding the
counterweight, consult your Caterpillar dealer.

The single point lifting eye is secured from the factory
before being shipped. The correct orientation of the
single point lifting eye will allow you to look through
the eye when you stand at the side of the enclosure.
The lifting eye may stretch when the package is
lifted. This may cause the locking nuts to loosen.
This could cause the lifting eye to swivel. Ensure that
the lifting eye is correctly oriented on the packaged
generator set. Ensure that the lifting eye is tightened
to the correct torque before you lift the packaged
generator set.
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t.i-ng; Product Storage
nsure :
sult your - SMCS Code: 7002 ,
fixtures . o
£ |Il'the engine will not be started for several weeks, the
1 lubricating oil will drain from the cylinder walls and
(rom thepiston rings. Rust can form on the cylinder
liner surface, which will increase engine wear which

can reduce engine service life.

To help prevent excessive engine wear, use the

following guidelines:

'+ Complete all of the lubrication recommendations
that are listed in this Operation and Maintenance
'Manual, “Maintenance Interval Schedule”
(Maintenance Section).

jenerator
rator set

ion

If freezing temperatures are expected, check the
¢ooling system for adequate protection against
. freezing. Refer to this Operation and Maintenance
e unit Manual, “Refill Capacities and Recommendatlons
>an be Maintenance Section).
enever _
of the i engine is out of operation and if use of the engine
) the t planned, special precautions should be made.
er. . L & engine will be stored for more than one month,
1,0 : mplete protection procedure is recommended.
n OT'the Caterpillar dealer will have instructions for
through aring the engine for extended storage periods.
nclosure.
geis ore detailed information on engine storage,
'osen, Ef@f o Special Instruction, SEHS9031, “Storage
wsure thatEiBransdure for Caterpillar Products”.
ckaged
ightened
é,’,ged arator Storage
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Installation

: o _ _ _ 01856938
-Generator Set Installation

' SMCS Code: 7002

'Receiving Inspection

If the generator is received during cold weather,
allow the unit to reach room temperature before you
remove the protective packing material. Warming
the generator to room temperature will prevent the
following problems:
» Water condensation on cold surfaces

« Early failures due to wet windings

 Early failures due to wet insulating materials

Unpacking and Storage

Moving the Generator

“. - . A\ WARNING:

Improper lift rigging can aliow unit to tumble caus-
ing injury and damage.

- NOTICE
Do not use the engine lifting eyes to remove the en-
-gine and generator together.

Unpack the equipment with care in order 1o avoid
scratching painted surfaces. Move the unit to the
mounting location. The unit can be moved by either
of the following methods:

» Attach an overhead crane to the lifting eyes that
~ are installed on the generator package.

'« Use a lift truck in order to lift the generator.

The hoist and the hoist cables should have a rating
that is greater than the weight of the generator.
When the unit is - moved; ensure that the generator
is completely supported by the lift truck’s fork tines.
Also ensure that the generator is balanced on the
lift truck’s fork tines. Slide the fork tines beneath the
attached skid in order to lift the generator.

+» Dust

Storage |
Short Time Stdragé .

If the generator is not installed immediately, store
the generator in a clean area. This area should als
have the following conditions: low humidity, stable
humidity, and stable temperature. Space heaters
must be energized in order to keep condensation
from the windings. All accessory equipment that
is supptlied with the unit should be stored with the
generator. The combined unit should be covered
with a durable cover in order to protect against the
following contaminants:

e Dirt
¢ Moisture

Long Time Storage

A storage period in excess of six months should be
preceded by the following preparation:

1. Install desiccant bags inside the exciter’s cover
and install desiccant bags inside the screen of
the fan. '

2. Seal the unit in a covering of plastic or other
material that has been designed. for that purpose

3. Adequately tag the generator. This will ensure
that preservative greases and desiccant bags are%
removed before the unit is placed in operation.

Bearing Inspection

Ball bearing generators-use grease. This grease is
subject to deterioration. If the generator’is stored
longer than one year, new ball bearings should be
installed. These bearings should be greased to

the proper level prior to being put into operation. If
inspection indicates that bearings are free of rust or
corrosion, and no noise or excessive vibration appear
on start-up, replacement is not necessary.

Location

The location of the generator must cdmply with all ¢ B
local regulations. The location of the generator must & g{
also comply with all special industrial regulations. -
Locate the generator in an area that meets the - s B
following requirements: O
 Clean )

cDry
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] + Well ventilated -
‘ - E « Easily accessible for-inspection and maintenance

Do not obstruct air inlet openings. Do not obstruct

?gusltdo;?so £ discharge openings. Coolant flow must reach these
1, stable openings. If the generator is exposed to harsh
n'eaters £ anvironmental conditions, the generator can be
nsation ¥ imodified in the field in order to add filters and
7t that #pace heaters. In addition, a more rigid periodic
vith the B maintenance schedule should be established.
vered § .
ainstthe § Electrical Measurements
2 Maasure the insulation resistance of each winding
" the generator was exposed to the followmg
nditions:
apld changes in temperature
Freezmg -
£+ Wet climate during shipment
;hould be : R SR
Wet climate during storage
’s cover 6! These tests should be conducted prior to any
reen of EéWér connections that are being-made. These tests
1puld be conducted prior to any control connections
gt are being made.
other - ] ) )
t purpos ar lo the Generator Maintenance section of this
iyal in order to measure the following items:
ensure -
t bags ares “er field (stator)
aration. ‘
: ller armature (rotor). = -
E ferator field (rotor)
lﬂiaS:diS ; nerator armature (stator) -
stor
1ould be
ed to iment
ration. If . '
of rust o fiaf{he generator set has been placed in the final
jon appea , the generator must be aligned. Refer to
blicatlons
ial Instrucuon SEHS7654 “Alrgnment -
) ral Instructions”
*with all [al Instruction, SEHS7259, “Allgnment of -
'atF” mu Bearing Generators o
lations.
s the

aglal Instruction, REHS0177, “Alignment of the
Joupled Two-Bearing Generators”

Protective Devices

The output to the load of the generator should always
be protected with an overload protection device such
as a circuit breaker or fuses. Fuses should be sized
by using the lowest possible current rating. However,
this rating must be above the current rating for full
load. A common recommendation is 115 percent

of rated current. Determine the size of fuses or
determine the size of circuit breakers in accordance
with NEMA, IEC, and Local Electrical Codes.
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02292532

Performance Parameters

_SMCS Code: 1000

~

The correct air/fuel ratio is very important for the
following considerations:

» Detonation Margin

Control of emissions

Achieving optimum service life for the engine

Environmental Regulations

If the air/fuel ratio is not appropriate for the fuel and
the operating conditions, a failure of the engine may
occur. The service life of the turbocharger, the valves,
and other components may be reduced.

Any changes to the air/fuel ratio will affect the.exhaust
emissions. After adjustment, use an emissions
analyzer to measure the exhaust emissions. Ensure
that the englne |s in compllance wuth local regulations

: for emlsswns

Ir_lstallati,on Before the Fuel Control Valve

The fuel flows from the main gas supply through

the fuel filter. Usually; the fuel filter is a component

-of the design at the particular site. The customer

is responsible for supplying clean, dry fuel to the
engine. The fuel filter may be supplied by Caterpillar
or by the customer. To prevent particles from entering

. the engine, a one micron filter is required. The filter

must be properly sized for the required gas pressure.

" For installation of the fuel filter, the recommended

location-is close to the engine before the engine’s
gas pressure regulator. Pressure gauges in the gas
lines on each side of the fuel filter are recommended
in order to monitor the filter’s differential pressure. A
manual shutoff valve in the gas line before the fuel
filter will facilitate servicing of the filter.

The filtered fuel flows to the Gas Shutoff Valve
(GSOV). For landfill applications, the GSOV must
be supplied by the customer. For other applications,
the GSOV may be supplied by Caterpillar or by

the customer. The solenoid for the GSOV may be
connected to engine's wiring harness or to a harness
that is supplied by the customer. In either case, the
customer may install a-switch that can interrupt the-
circuit.

. pressure may result in reduced power. More pressu

- The rate of oil consumption is called Brake Specfﬁc

The control system is configured for a GSOV that
energize-to-run. This means that the GSOV must
energized in order for the engine to run. To enabl
the fuel flow, the ECM provides +Battery voltage
the solenoid for the GSOV. The valve opens and thg
fuel flows to the engine. When the control system 3§
shuts-down the engine, the voltage is removed fron
the solenoid. The valve closes and the fuel is shut o

The fuel flows through the GSOV to the gas
pressure regulator. The regulator may be supplied
Caterpillar or by the customer. A regulated pressurg
of 7 to 35 kPa (1 to 5 psi) is recommended. Less |

may result in instability.

Fuel Temperature

The system is designed for fuel temperatures less :
than 60 °C (140 °F). For optimum performance, the!
maximum recommended differential temperature fof
the fuel and airis 2.8 °C (5 °F).

Temperature of the Air Supply

To avoid hot air from a generator, use ducting. For
more information, refer to Application and Installatio
Guide, LEKQ7250, “Air Intake™. Consult your
Caterpillar dealer for assistance.

Oil Consumption

Oil Consumption (BSOC). The unit of measure is
grams per brake kilowatt hour or pounds per brake
horsepower hour. The BSOC depends on the engin
model, the aspiration, the operating load, and the
oil that is used. For information on calculatmg the
BSOC, refer to Engine Data Sheet 96. 2 LEKQ4028
*Oil Consumption Data”.

Table 4 lists the normal mid-life BSOC for G3500
Engines under the following conditions:

» Load factor of 100 percent

TSRS

ST SR AT RS

« Maintenance is performed according to this
Operation and Maintenance Manual, “Maintenance
interval Schedule”.

» Caterpillar NGEO is used.

Table 4

BSOC for G3500 Engines

0426 gbkw h [k o
(.0007 Ib/bhp h)

Turbocharged Aftercooled Engine
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OV -at |sE 102292582 « Monitoring of engine operation.
tbej ¢ .
° le 3 $ensors and Electrical Governing of the Engine RPM
roltage to § Gomponents »
ns and the;

| system
oved fromi ‘
lis shut offy Note: This section contains some general information

"~ 3 aboul the engine electronic system and sensors. For

BMCS Code: 1900; 7400

Jas fnore information, refer to Systems Operation/Testing
supplied bjg and Adjusting.
1 pressu

‘e proseurd Electronic System

a Caterpillar Electronic System is a complete
-@lactronic control system for gas engines. The
|I0w|ng benefits are the most significant advantages

g0l he electronic system:
Ires less

[r/Fuel ratio control

xlensive system diagnostics
recise control of -engine operation
rotection from detonation

Installation _
our lming control of individual cylinders

> Specific’

1sure is
ver brak
the engm
and the
ting the
EKQ4028;

G3500

900882978

i@ functions of the electronic system are
by the Engine Control Module (ECM). The
@aled unit that is Iocated rnsrde a junction
aar of the engine.

thisb ;
aintenanc

y functions are supported by the ECM:

ihg of the engine rpm

The ECM receives a signal from the speed/timing
sensor. The ECM maintains the desired engine rpm
through electrical control of the Proact actuator. The
actuator regulates the throttle plate. '

_ Control of Ignition

Each cylinder has an ignition transformer that

is located on top of the valve cover. To initiate
combustion in each cylinder, the ECM sends a pulse
to the primary coil of the ignition transformer. The

- transformer increases the voltage which creates a

spark across the spark plug electrode,

The transformers are grounded through the valve
cover. Use caution when a valve cover is removed

Always disconnect the rgnltron harness from the

transformer when a valve cover is removed

An |gn|t|on harness connect_s each transformer to the
ECM. ' '

Control of Air and Fuel

The ECM determines the desired volume for the
flow rates of the air and fuel. The determination is
based on the components: actual engine speed,
actual load, MAP, MAT, and internal maps. Next, the
ECM sends information on the desired fuel flow to.
the fuel metering valve via the CAN data link. The
ECM adjusts the signal to the fuel metering valve in
order to maintain emissions. The process is repeated

: contrnuously during engrne operation.

StartIStop Control

The ECM contains the Iogrc and the rnputs

for controlling the starting and stopping of the
engine. The logic for starting and stopping can be
programmed by the customer. The ECM supplies
positive “+” battery voltage to the starting motor relay
and the gas shutoff valve.

The engine uses an energize-to-run system. The
gas shutoff valve must remain energized in order to
supply fuel to the engine. If power is removed from
the gas shutoff valve, the fuel is shut off. The gas
shutoff valve may be controlled by the customer.
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Monitoring Engine Operation

Sensors are used .in order to monitor engine
operation. Wiring hamesses connect the sensors to
the ECM. The ECM uses the information from the
sensors in order to monitor the engine. The ECM
also uses the information from the sensors in order
to control the engine. The information is also used
to generate event codes, and diagnostic codes.
The codes can be read with a Caterpillar Electronic
Technician (ET). I :

Event — An eventis a result of abnormal engine
operation. If abnormal-engine operation is detected,
the ECM generates an event code. The ECM can
generate an alarm or a shutdown for abnormal engine
operation: These conditions are some examples of
events: high iniet air temperature, low oil pressure,
and engine overspeed.

Diagnostic —'A diagnostic code is a result of a
problem with the operating system or with the
monitoring system. The ECM uses sensors and
internal circuitry to monitor the system components.
If a problem develops in a component or a wiring
harness, the control system will sense the problem.
The control system will notify the operator by creating
a diagnostic code. Some examples of conditions
that activate diagnostics are a short in a circuit for a
sensor, an open circuit, or a noisy signal.

Note: For detailed information on event codes and -
diagnostic codes, refer to Troubleshooting. :

Sensors

Sensors b_rovide info‘rmation to the ECM. The

‘information enables the ECM to control the engine as

efficiently as possible over a wide range of operating
conditions. The information is used for monitoring
engine operation and for protecting the engine.

lllustration 25 shows the locations of the sensors.
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[ tamperature sensor " (6) Jacket water pressure sensor (outiet)

Walar prossure switch (inlet) (7) Manifold air pressure sensor
ingor for unfiltered oil ' (8) Jacket water coolant temperature sensor

aansor for filtered ot = ~". . (9) Detonation sensor
alt temperature sensor” ~ (10)-Speed/timing sensor

s of the sensors are described below.

900946720
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Engine oil temperature sensor (1) — An oil
temperature sensor monitors the engine oil
temperature. A high oil temperature will activate an
alarm or a shutdown. The ECM compares the oil
temperature to the engine coolant temperature. A
high difference between the two temperatures will
activate an alarm or a shutdown.

Jacket water pressure swntch (2) — A pressure
switch is located at the outlet of the oil cooler. The
jacket water pressure switch is a limit switch for the
coolant that is entenng the block.

Oil pressure sensors (3) and (4) — The engine

oil pressure is measured before the oil filters and
after the oil filters. An alarm or a shutdown can be
activated by any of the following occurrences: low
filtered oil pressure, low oil filter differential pressure,
and high oil filter differential pressure. -

Manifold air temperature sensor (5) — A sensor
for monitoring the air inlet temperature is located in
the elbow after the number twenty cylinder head.
Excessive inlet air temperature can activate an alarm
or a shutdown.

Jacket water pressure sensor (6) — A pressure
sensor is located at the outlet for the engine jacket
water. If the outlet pressure is too low, the ECM wili
activate a shutdown.

Manifold air pressure sensor (7) — A sensor for
monitoring the air inlet pressure is located in the front
end of the manifold. Excessive inlet air temperature
can activate an alarm or a shutdown.

Engine coolant temperature sensor (8) —

The temperature sensor is located in the water
temperature regulator housing. To monitor the
coolant temperature, the element must be in contact
with the coolant. If overheating occurs due to low
coolant level, the sensor will not function properly.
A high coolant temperature will activate an alarm

‘or a shutdown. A low coolant temperature will only

activate an alarm. The setpoints for the activation can
be programmed with the Cat ET. The engine can be
restarted after a shutdown due to high engine coolant
temperature. However, another shutdown will occur
after one minute if the temperature remains high.

Detonation sensors (9) — The detonation sensors
monitor the engine for detonation in each cylinder. To
eliminate detonation, the ECM retards the timing of
the cylinder. If excessive detonation continues, the .
ECM will shut down the engine.

Speed/timing sensor {10) —~ The engine
speed/timing sensor is located on the rear end of
the left camshaft. The engine speed/timing senso
provides accurate information to the ECM about t
position of the crankshaft and the engine rpm. Theg
ECM uses the position of the crankshaft in order
determine ignition timing.

Integrated Temperature VSeAns'in"g Modu
(ITSM)

The ITSM monitors thermocouples that are located
at the exhaust port of each cylinder. Thermocoupl
are also mounted at the inlets and outlets to the
turbochargers. The temperatures are broadcast ove
the Caterpillar data link for use with other modules.

The ITSM calculates the average temperature for #
each bank. Event codes are generated if the follow
conditions occur: '

« The temperature is higher than the limit that is
programmed.

« The temperature of a cylinder deviates signiﬁcan{
from the average temperature for all of the :
cylinders.

1022479

Alarms and Shutdowns
SMCS Code: 7400

This section contains some general information abol
the function of typical engine protective devices.

The alarms and shutdowns are set atf;critical
operating temperatures, pressures, or speeds in
order to protect the engine from damage.

An alarm warns the operator when an abnormal
operating condition occurs. The shutdowns stop the
engine if a more critical operating-condition occurs. |
The shutdowns help to prevent damage to the engineg,

Shutdowns may cause unburned gas to remain in th
air inlet and in the exhaust manifold.

" A\ WARNING

Unburned gas in the air inlet and exhaust system
may ignite when the engine is started. Personaé
injury and/or property damage may resuit.

Before starting an engine that may contain un
burned gas, purge the unburned gas from the ai
inlet and exhaust system. Refer to the topic oni
purging unburned gas in the “Starting the Engine’
section.
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If an angine protective device shuts down the engine,
flways determine the cause of the shutdown. Aiways
fMake he necessary repairs before attempting to start
18 éngine. Refer to Troubleshooting.

» rpm. The

in order to Jome familiar with the following information:

a3 of the alarms and shutdowns

3 Module allons of the alarm and shutdown controls

neltions which cause each control to function
are located

rmocouple
ts to the
yadcast ov
r modules.

{ting procedure that is required before starting

rature for

the followi must function properly in order to provide

varning to the operator. Shutdowns help
it damage to the engine. it is impossible
mine if the engine protective devices are
orking order during normal operation.
llons must be simulated in order to test the
otactive devices.

vit that is

NOTICE
ting, abnormal operating conditions must be

atlon is recommended maintenance.
tdamage to the engine, only authorized
nnel or your Caterplllar dealer should
tests.

levices.

-itical
yeeds in

lon of Start-up

hnormal
" ;WIII not start if any of the condmons that

ff are present. The followmg condmons
vont starting of the engine:

om the driven equipm‘ent prevents -

nk occurs.
@y slop is pressed.
@' sltuations occur, the following ,
it be met before the engine canbe ~ - -
o that prevented starting is not present.

A8; gontrol switch is turned to the
EET" position.

Setpoints for Alarms and Shutoffs

Some of the setpoints for the alarms and shutoffs
can be programmed with a Caterpillar Electronic
Technician {(ET). Some of the parameters cannot be
programmed.

The setpoints are programmed at the factory. The
status for most of the parameters is ON. Refer to the
Troubleshooting Guide for the default setpoints of the
warnings and shutoffs for the engine.

For information on programming of parameters, refer
to the Systems Operation/Testing and Adjusting
manuat.

02292608

Electronic Modular Control
Panel I+ (EMCP II+)

- SMCS Code: 4490

Note: Your machine may not be equipped with all
of the following controls.



i 38
i - Operation Section
P .Features and Controls

BEST AVAILABLE COPY *

. SEBU76814

i I

e . WS — S — |
1 «° © © [A[wARNING '
)| 1 \ ¢ t
r | A "
| (' ) - ) +
il ! [}
| : ' |
ol ([ sy ;
1K . : :
I || o=@ E
i N :
1l o= |
|| o8 :
i| 1 2. ’ I
i] ¢ - 1l
1k O ® YTy |
: : [O N :
ik O = :
Wi °="° ’ !
K RO [EE e W% !
i & n. 1
1| 1 1
N e N {
SIS T !

6
. lllustration 26
Electronic Modular Control Panel 11+ (EMCP II+)

(1) Generator set control + (GSC+)
_ (2) Engine control switch (ECS)

(3) Panel lights (PL)

(4) Alarm module (ALM) switch

‘The Electronic Modular Control Panel 1l+ (EMCP
I1+) is located above the generator distribution
housing. The control panel consists of the following
‘components: a main panel with indicators, meters,
and control.switches. This control panel may be

equipped with optional modules in order to match the

customers’ needs and requirements.

The left side of the control panel contains the
Generator Set Control + (GSC+). This is the main
component of the system. The GSC+ displays

the following information: generator output, fault
conditions, and key engine parameters. The center
section of the control panel contains switches and an
optional alarm moduie. The right side of the control
panel may be blank, or the right side of the control
panel may contain the Synchronizing Lights Module
or the Custom Alarm Module.

Some components are optional. The optional
components may not be required for your particular
. application.

Generator Set Control + (1) — The generator set
control + (GSC+) is the main component of the
EMCP IlI+. See the topic “Generator Set Control +
(GSC+)" in this section.

(5) Synchronizing lights module or Custom
alarm module (CAM) ’
(6) Speed potentiometer (SP) or Governor

(7) Voltage adjust rheostat (VAR)
(8) Emergency stop push button (ESPB)
(9) Panel light switch (PLS)

Engine Control Switch (2) — The engine control
switch (ECS) determines the status of the control
panel. In the AUTOMATIC position, the engine will
start automatically when a remote initiated contact
is closed. The engine will be shutdown after the -
contact opens. The engine will be shutdown after a
cooldown period that is programmable has elapsed
The cooldown period can be programmed to give a
0 to 30 minute cooldown period before the engine
shuts down. :

In the MANUAL START position, the engine will sta
In the MANUAL START position, the engine will ru
when ECS remains in the MANUAL START positio

In the STOP position, the engine is shutdown by th
fuel solenoid after a programmable cool down time
period has elapsed.

In the OFF/RESET position (12 o’clock), the
fault lights are reset and the engine shuts down
immediately.
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' NOTICE

' engine must be cranking before using the start

- & ald awitch. Damage to the engine is possible if ether
fgod to the engine but not exhausted or burned
 @ngine when cranking.

before these conditions become severe.
nditions that are severe may. cause the
ghuldown. Engine conditions that are
Ay cause the engine not to start.

‘O
-
o
<
Q
94
(4]
Q
>
Q
c

: . g
=2

-
=
job]
a
=4
=

«Q
o
=
o
>

Q,
>
@

{ontlometer (6) — The speed

méter (SP) is optional. The SP can be
lhe generator set that has an electronic
When the governor is equipped with a

‘AR
ton (ESPB

”léd Instead of the SP. The GS is used in
l8@ the engine speed and the frequency.
used in order to lower the engine speed

e control
e control :

ngine wilt: iquency. The GS is also an option.
«d contact; ) - ,
fter the \djust Rheostat (7) — The voltage adjust

wn after a
1s elapsed
d to give 4
e engine;

R) is used to adjust the generator output
\@ desired level.

ﬂy Stop Push Button (8) — The emergency
:bulton (ESPB) is used to shut down the

g an emergency situation. If equipped,
wis off the fuel and the ESPB activates
olr shutoff.

ine will stg
ine will rui

T positiol I
' LIgiht Switch (9) — The panel lights switch
lown by th he panel lights switch turns off the panel

Sel Control + (GSC+)
dule (ALM)

larm Module (CAM)

« Synchronizing Lights Module

Generator Set Contfol + (GSC+)

Functions and features of the GSC+
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lllustratlon 27 g00781917

The Iocatlon of the GSC+ on the control panel for the EMCP I+

The left side of the control .panel. contalns the -
generator set control + (GSC+). The GSC+ is the
main component of the system. The GSC+ dlsplays
the following information: generator output, generator

~ set functions, fault conditions, and key engine

parameters. The GSC+ accepts information from the
following sources: operator, speed sensor, engine
oil pressure sensor, water temperature sensor, and

" optional remote sources. This information is used

to determine the following parameters: the “on/off”
state of the air for the engine , the “on/off” state of the
diesel fuel, and the “on/off" state of the starter.

In the very.basic operating conditions, the GSC+
receives a signal in order to.run the generator set.
The GSC+ turns on the engine’s fuel. The GSC+
turns on the engine’s starter. When the engine speed
reaches the crank termination speed, the starter is
disengaged. When the GSC+ receives a. signal to
stop the engine, the GSC+ shuts off the fuel and the
GSC+ shuts off the ignition.

The functions of the GSG+ are listed below:

e The GSC+ controls the normal startihg and
stopping of the engine.

« The GSC+ shows engine conditions and generator
output information on two displays. The displays
also show the fault codes and the programming
information for the GSC+.

+ The GSC+ monitors the system for fauits. If a
fault occurs, the GSC+ performs a controlled fault
shutdown or the GSC+ provides a fault alarm
annunciation. The GSC+ uses indicators and
displays in order to describe the fault.
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+ The GSC+ contains programmable features
for certain apphcatrons or requrrements for the .
customer. . .

The features of the GSC+ are Ilsted below:

» Cycle Crank: The GSC+ can be programmed to
ccrank for adjustable time periods.

» Governor Control: When the engine oil pressure
increases past the low oil pressure setpoint, the
GSC+ indicates that the governor should increase
the engine speed from idle rpm to rated RPM.

. Coo'ld_own__: When the GSC+ receives a eignal to
perform a shutdown, there is a time delay before
the englne W|II stop running.

--Automatlc Operation: When the GSC+ is in
automatic mode, the GSC+ can be started by a
remote initiate signal (contact closure). Upon loss
of the signal (contact opening), the GSC+ will
perform a normal shutdown.

+ Alarm Module Communication: The GSC+ can
transmit fault conditions and alarm conditions to an
alarm module (AM). The GSC+ can also transmit
the fault conditions and the alarm conditions to a
Customer Communication Module (CCM).

« Powerdown: The EMCP I+ system is designed to
" remove power from the GSC+ when the engine
control switch (ECS) is in the OFF/RESET mode
-and when the proper jumper wire is removed.
The GSC+ allows powerdown when the crank
termination-relay is off for 70 seconds and the fuel
control relay is off for 70 seconds. If the wire is not
.removed, the GSC+ will remain powered. Refer
to Technical Information Bulletin, TIBU3508 for
addmonal mformaﬂon on powerdown

« Fuel Solenoid Type The GSC+ can be
programmed in order to work with a fuel system

" that is energized to run. The GSC+ can also be
programmed in order to work with a fuel system
that is energized to shutdown.

Fault indicators
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llustration 28 )
Display area of the GSC+

(13) Low oil pressure indicator

(14) Emergency stop indicator

(15) High water temperature indicator
(16) Engine overspeed indicator
(17) Overcrank indicator

(18) Spare 1 indicator

(19) Spare 2 indicator .

(20) Spare 3 indicator

(21) Fault shutdown indicator

(22) Fault alarm indicator

(23) Dedicated shutdown indicators
{24) Spare fault indicators

(25) Upper display

(26) The key for the alarm codes

The fault indicators are used in order;to show a fa
that is present. The fault indicators are used in or
to describe a fault that is present. The fault indicat
are divided into four groups. The four groups are
listed below:

» Fault alarm indicator (22)

« Fault shutdown indicator (21)

» Spare fault indicators (24)

. Dedicated shutdown indicators (23).

The yellow fault alarm indicator (22) FLASHES whel
the GSC+ detects an alarm fault. The alarm fault doe
not cause the engine status to change. The engine
can be started. The engine will continue operating
only if the engine is running at the time of the alarm
fault. Fault alarm indicator (22) is accompanied by a
alarm fault code that is shown on the upper display |
{(25) when the key for the alarm codes (26) is presse
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‘1@ red lault shutdown indicator (21) FLASHES when
8:(8C+ detects a shutdown fault. The engine will
lul down if the engine is running. The engine will
ba allowed to start. Fault shutdown indicator (21)
oMmpanied by a fault code that is immediately
on the upper display (25).

gllow spare fault indicators (24) FLASH when

liva, The three spare faults can be programmed
w coolant loss, engine oil temperature, spare
'ndlhon or no assignment. The spare-fault

,vyn indicator (21) will accompany. the spare -
\dlcators (24). The spare fault indicators will tell
lhe spare fault input is programmed to be an

d, and engine overcrank. When the GSC+
a fault in one of these areas, the dedicated

gtart. No fault codes are associated with
3d shutdown indicators because each

1ull shutdowns and the results of each
ult are in the following list.

g8sure — The engine oil pressure drops
points for low oil pressure shutdown
grammed into the GSC+. There are two
ragaure setpoints. One setpoint is used when
g ol idle speed. The other setpoint is used
igjine is at rated speed. When a low ail
ull occurs, the low oil pressure indicator
EBiand the engine is shut down. The engine
d to start until the fault is corrected.

y show a fa

‘ault indica
jroups are

top — The operator presses the
op push button (ESPB) on the front
an emergency stop condition occurs,
S y slop indicator FLASHES and the

Ac down. The engine is not allowed to
ASHES w @ gondition is corrected. :
@mperature — The engine coolant™ -
IBos above the setpoint for high water
lyutdown that is programmed into the
{he high water temperature fault occurs,
F temperature indicator FLASHES. The
tdown and the engine is not allowed to
fault is corrected.

Engine Overspeed — The engine speed exceeds
the setpoint for engine overspeed that is programmed
into the GSC+. When the fault for engine overspeed
occurs, the engine overspeed indicator flashes. The
engine is shutdown and the engine is not allowed to
start until the fault is corrected.

Overcrank — The engine does not start within the
setpoint for total cycle crank time that is programmed
into the GSC+. When the overcrank fault occurs, the
overcrank indicator FLASHES. The engine is not
allowed to start until the fault is corrected.

Note: The GSC+ can be programmed to override
the shutdown for low oil pressure and high water
temperature faults. When the operator overrides the
shutdown faults, the GSC+ responds to the faults
as though the faults are alarm faults. The dedicated
shutdown indicator is on continuously, and the
indicator will not be flashing. The engine continues
to run and the engine can be restarted. When the
dedicated shutdown indicator is ON continuously,
the setpoint for shutdown has been exceeded, but
the GSC+ is programmed to override the shutdown
fault. The GSC+ does not treat the shutdown fault
as a shutdown fault. The GSC+ treats the shutdown
fault as an alarm fault. At the factory, the GSC+ is
programmed to treat a low oil pressure fault and a
high water temperature fault as shutdown faults. The
operator or the service technician must decide to
override these shutdown faults. The operator or the
service technician must program the GSC+ to treat
the shutdown faults as alarm faults.
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Display area of the GSC+
(25) Upper display
(27) Lower display
(28) The power meter key

(29) The AC meter key
(30) The engine meter key

The display consists of the upper display and
the lower display. Both displays are used for
programming functions when the display is in the
service mode.

Upper display

The upper display (25) shows: AC voltage, current,
and frequency. Several options are available on the
upper display for AC metering. These options can be
viewed one at a time by pressing the AC meter key
(29) on the keypad. The options are listed below:

» Average voltage, generator frequency, and total
current

« Line to line voltage, generator frequency, and line
current for any one phase

- Line to line voltage for all three phases
+ Line current for all three phases

Note: When total current increases above “9998A",
the GSC+ will show current in “kKA™ units.

« Line to neutral voltage for all three phases

Upper display (25) is also used to show the various
fault codes for system faults.

Note: Line to neutral voltages are not shown whefj
the setpoint P032 is set to 1 for delta generator s

Lower d:splay

The lower display (27) shows values for power
metering, engine parameters and the relay status.§

The left side of the lower display (27) serves as aj;
power meter for the generator set. The following
functions will scroll automatically:

» Total real power (kW)

- Total reactive power (KVAR)

Percentage of rated power (SokW)

Power factor (average)

« Total energy output (kW/h)
The display will stop scrolling when the operator ;
presses the power meter key for less than five
seconds. The display will show a particular paramet
continuously. Additional power meter functions will
scroll, if the power meter key (28) is held for more:
than five seconds and then released. The addmona
functions are shown below:

» Total real power (kW)

. Real-power phase A (kW)

- Real power phase B (kW)

« Real power phase C (kW)

« Total apparent power (kVA)

« Total reactive power (KVAR)

. Percentagé of rated power (%kW)

« Power factor (average)

« Power factor phase A

» Power factor phase B

» Power factor phase C

+ Total energy output (kW/h)

+» Total reactive energy output (kVAR/Hr)

Note: All real power values are signed with a “+”" or
“~". A negative value indicates reverse power.

R AR BTN

)
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' ¢elta generator sets.

{o: Total energy output that is greater than 999,999
//I1 will be shown as MW/h in two steps in order to
Filain a resolution of 1 kW/h. The first step will
ow MW/h as a whole number up to six places. The
gond step will show MW/h as a decimal to three

68.

or power !
2lay status. ;

serves as a’
2 following

ght side of lower display (27) shows the value
ailain engine parameters. The parameters are
below:

3 operator 4
than five

ylar param
Inctions will

u
(27) for two seconds. The display then scrolls
alue for the next condttlon A small pointer

jaed the Iower display (27) stops scrolhng
ﬁ lsplay continuously shows one particular

‘play (27). When a relay is not activated,
iing indicator is not shown.

\ase are not shown when setpoint P032 is setto 1

Keypad
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lllustration 30
Keypad area of the GSC+

(21) Fault shutdown indicator
(22) Fault alarm indicator
(25) Upper display

(26) Key for the alarm codes
(27) Lower display

(28) Power meter key

(29) AC meter key

(30) Engine meter key

(31) Lamp test key

(32) Exit key

(33) Service mode key

(34) Keypad

" g00786777

Keypad (34) is used to control the information that is
shown on the upper display (25) and lower display
(27). The seven keys have two sets of functions:
normal functions and service functions. The normal
functions of the keys are descnbed in the following
paragraphs. :

Power Meter Key (28) - This key controls the
viewing of power meter information. This information
is shown on the lower display. Pressing the key for at
least five seconds causes all the power meter data
to scroll once. The default power meter data then
resumes scrolling. If the key is pressed for less than
five seconds, the display stops scrolling.

AC Meter Key (29) — The AC meter key controls.
the viewing of the AC parameters.on the upper
display. Pressing the key causes the display to show
a different set of parameters
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Engine Meter Key (30) —~ This key controls the -
viewing of engine parameters on the lower display.

" Pressing the key stops the scrolling of engine
conditions. The value for one particular engine
condition will show continuously. The pointer flashes
indicating that the scrolling is stopped. The scrolling
of the engme conditions will resume when the engine
meter key is pressed agaln

Lamp Test Key (31) — Pressing this key performs

a lamp test on the GSC+ and the optional alarm -
module. On the GSC+, the ten fault indicators are ON
CONTINUOUSLY. Every segment of upper display
(5) and lower display (6) is ON. On the optional alarm
module, all of the indicators are ON and the hom
sounds. The function for the lamp test automatically
turms off if the operator presses the key and the
operator holds the key for ten seconds.

The Alarm Codes Key (26) - If fault alarm indicator .

(22) is FLASHING, pressing this key causes the
upper display (25) to show the corresponding alarm
fault code. If this key is pressed again, the generator
AC output information will be shown on the upper
display (25). If fault alarm indicator (22} is OFF, this
key has no function.

Exit_ Key (32) — This key only functions when the
GSC+ is in Service Mode.

- Service Mode Key (33) — Pressing this key causes
“the GSC+ to enter Serwce Mode.

Alarm Module

00900
Thbads

sTevdeby

009

lllustration 31 g00781923

The location of the Alarm Module (ALM) on the control panel for
the EMCP 11+

The alarm module (ALM) is optional. The alarm
module provides a visual waming and the alarm
module provides an audible warning of engine

conditions before the conditions become severe.

-+ Four amber indicators, Wthh can indicate High

Custom Alarm Module

One basic alarm module is used to satisfy the
requirements for the following modules: standby

NFPA 99 alarm module, standby NFPA 110 alar

module, NFPA 99 remote annunCIator panel and
prime power alarm :

The front of the alarm module con3|sts of the
fo||owmg lndlcators

9

Coolant Temperature, Low Coolant Temperatur 111
Low Coolant Level, Low Oil Pressure, Generatggl}l
On Load, Charger Malfunction, Low Engine Oll :
Level and Low Fuel Level

« Four red indicators, which can indicate a Low DI
Voltage, Air Damper Closed, Low Qil Pressure 3
Shutdown, Overcrank Shutdown, High Coolant$
Temperature Shutdown, and Overspeed Shutd A

« An audible alarm and Acknowledge/Silence sw:t :

T

000090000
Plabadd
sTevéeby

Hlustration 32 900781

The location of the Custom Alarm Module (CAM) on the control Lis
panel for the EMCP I1+ : B

The custom alarm module (CAM) is optional. The ‘g8
custom alarm module provides a visual warning &
and the custom alarm module provides an audible §84
warning of the conditions of the customer supplied §53
inputs before these conditions become severe. Thek !

CAM is equipped with the following items for the ¥}
customer: horn, alarm silence switch, lamp test

switch, and eight switched inputs

The front of the alarm module consists of the
following indicators:

« Four amber indicators, which are used to dlsplay
alarm conditions

» Four red indicators, which are used to dlsplay
shutdown conditions

o e S
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Bynhchronizing Lights Module
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th Coolant
red Shutdov

on ol the Synchronizing nghts Module on the control
fia EMCP I1+

Silehce switl \fonlizing switch

ghal synchronizing lights module is mouinted
[ght side of the control panel. This module
8d when the control panel is equipped with
1A governor.

onlizing lights module contains the
ing lights (35) and the synchronizing
38), :

used as an aid in paralleling units at
under load. Each light is connected to
1 {he load of the generator output circuit
# lights are used to indicate when the
In-phase. Close the circuit breaker in

§di The generator circuit breaker can be
lly when the synchronizing switch is on
are synchronized.

o Operation Section, “Parallel. - -
nlormation regardmg the parallellng

amp test

fights module, the original

of the : . .
ghts module will change in the

d to displd ) . :
ower relay is mounted on the control

wer fault is indicated by the Fault
Jeator on the front of the GSC+.

The reverse power relay is a single phase protective
refay. This relay is energized by power in only one
direction. In a reverse power fault, the relay contacts
close and the engine shuts down. This will take the
generator off the line. The reverse power relay is
equipped with a test switch and adjustments.
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Engine Starting

e o 102247953
Before Starting Engine
SMCS Code: 1000; 1400.; 1450

Note: Certain procedures are required before an
engine is started for the first time. See Special
Instruction, REHS1438, “Installation and Initial
Start-Up Procedure for G3500C and G3500E
Engines”. )

" Perform the required daily maintenance and other
periodic maintenance before starting the engine. This
can prevent major repairs. at-a later date. See this
Operation and Maintenance Manual, “Maintenance
Interval Schedule™.

Walk-Around Inspection

-NOTICE :
For any type of leak, clean up the fluid. If leaking is ob-
served, find the source and correct the leak. If leaking
is suspected, check the fluid levels more often than
recommended until the leak is found or fixed, or until
the suspicion of a leak is proved to be unwarranted.

To obtain maximum service life for your engine, make
-a thorough inspection before starting the engine.
Make a walk-around inspection of the installation.
Look for items such as oil or coolant leaks, loose
bolts and trash buildup. Remove any trash. Make
repairs, if necessary.

+ The guards must be in the proper place. Repair
damaged guards or replace missing guards.

» Ensure that the areas around the rotating parts are
clear.

Air Inlet System

2 A\ WARNING:-

Unburned gas in the air inlet and exhaust system
may ignite when the engine is started. Personal
injury and/or property damage may resuit.

Before starting an engine that may contain un-
burned gas, purge the unburned gas from the air
inlet and exhaust system. Refer to the topic on
purging unburned gas in the “Starting the Engine”
section. '

Cooling System

Driven Equipment

+ If necessary, check the oil fevels of the driven

Electrical System

Inspect the wiring for the following conditions:

Inspect the gauge panel and the control panel
for good condition. Reset any shutoff or alarm
components.

connections. Inspect the condition of all the hos

Ensure that the air.inlet piping and the alr filter
are in place and clean :

Ensure that all clamps and connections are secy

Inspect the air cleaner service indicator (if
equipped). Service the air cleaner filter elemen
when the yellow diaphragm enters the red zone
the red piston locks in the visible position.

Inspect the cooling system for leaks or loose

and pipes for the cooling system. Ensure that
connections are properly clamped.

Inspect the water pumps for evidence of leaks.

Check the coolant level. Add coolant, if necess
For information on the proper cooldnt to use, s
this Operation and Maintenance Manual, “Refil
Capacities and Recommendations” (Maintenan
Section).

equipment. Perform any maintenance that is
required for the driven equipment. Refer to the
literature that is provuded by the OEM of the dri
equipment.

If the englne is equipped w:th a clutch, ensure thd
the clutchis dlsengaged

For generator set engines, ensure that the mai
circuit breaker is open. !

Loose connections

Wiring that is worn or frayed
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ie 2~ filters ;Fuel System

1S are secu

tor (if NEVER use a flame to check for gas leaks. Use a
er element

ii:;d zon open flame can ignite mixtures of air and fuel.
) will cause explosion and/or fire which could
fasllt in severe personal injury or death
or loose ack the fuel lines for leaks with a gas detector
all the hose

re that the fuel is supplied to the engine at the
¢t pressure for the engine.

{ to use, se

lcation System
ial, “Refill;

g00760044

NOTICE

@ngine oil will increase oil consumption and
slve deposits in the combustion cham-
@rflll the engine with oil.

itions:

Ine crankcase oil level. Maintain the
on the “ADD” and “FULL" marks on
STOPPED WITH OIL COLD"'Side of

)l panel
r alarm

~apacities and Recommendatloné
action).

at the following components:
crankcase, oil filters; oil gallery
nd valve covers

Starting System

Note: If the engineis equipped with a system for
external support, prepare the system before starting
the engine. Ensure that all of the systems for engine
support are enabled. Perform all prestart checks for
the control system.

Air Starting Motor

« Drain moisture and sediment from the air tank and
from any other air piping.

» Check the il level in the lubricator. Keep the
lubricator at least half full. Add oil, if necessary.

+ Check the air presstjre forstarting. The air starting
motor requires a minimum of 690 kPa (100 psi).

The maximum allowable air pressure is 1030 kPa
(150 psi). Open the air supply valve:

Electric Starting'-Motor’

. Dlsconnect any battery chargers that are not
protected against the high current drain that is
created when the electric starting motor engages.

Inspect the wiring, the electrical cables, and the
battery for the following conditions:

+ Loose connections
» Wires that are worn or frayed

« Corrosion
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SMCS Code: 1000; 1250; 1450; 1453; 1456, 1900

NOTICE

Oil pan immersion heaters are not recommended for

heating the lube oil. To ensure the compatibility of the
components, only use equnpment that is recommend-
ed by Caterpillar.

A jacket water heater is required to maintain a
minimum starting temperature of 45 °C (113 °F).
The engine may be difficult to start if the jacket
water coolant temperature is below 43 °C (110 °F).
The spark plugs may become fouled with moisture
condensation if the engine is cranked and the jacket
water coolant temperature is below 43 °C (110 °F).

For air starting motors, a larger volume of starting
air and/or a higher air pressure may be necessary in
order to start the engine at colder temperatures.

For electric starting, extra battery capacity may be
necessary. '

Consult your Caterpi||at dealer for more information
on the starting aids that are available for cold weather
starting.

' 102141963

SMCS Code: 1000; 1450

. A\ WARNING: . -

Engine exhaust contains products of combustion
which may be harmful to your health. Always start
and operate the engine in a well ventilated area
and, if in an enclosed area, vent the exhaust to the
outside.

NOTICE
For initial start-up of a new or rebuilt engme and for
start-up of an engine that has been serviced, make
provision to shut the engine off should an overspeed
occur. This may be accomplished by shutting off the
fuel supply and/or the ignition to the engine.

. the controls.

Unb d gas m the a|r mlet andA _ haussys
may lgmte when the engine is. started. Perso
injury and/or. property damage may result. -

Before startmg an engine that may contaln
burned gas, purge the unburned gas from the’
inlet and exhaust system. Refer to the tOpIC"
purging unburned gas in the “Starting the Engi
section.

Note: Using the “EMERGENCY STOP" button wnl
shut off both the fuel and the lgnltlon :

Do not start the engine or move any of the controt
if there is a “DO NOT OPERATE" warning tag or
similar warning tag attached to the start switch or

Ensure that no one will be endangered bef'oré the
engine is started and when the engine is started.

Perform the procedures that are described in this
Operation and Maintenance Manual, “Before Start
Engine”.

Purging Unburned Gas

The following events cause unburned gas to rema
in the air inlet and in the exhaust manifold:

« Emergency stob
» Engine overspeed

» The engine control is set to the STOP mode and;
the gas shutoff valve does not close.

» Unsuccessful successive attempts;to start the
engine

Unburned gas may remain in the air inlet and exha
system after several unsuccessful attempts to start}
the engine. The unburned gas may increasetoa
concentration that may ignite during a successive
attempt to start the engine.

Perform the following procedure in order to purge
the unburned gas:

. If the Caterpillar Electronic Technician (ET) is not
connected to the engine, connect Cat ET to the
engine.

2. Verify that the value of the “Engine Purge Cycle”
parameter is equal to ten seconds less than the
value of the “Crank Cycle” parameter.
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angine control to the START mode. The

Il crank for the “Engine Purge Cycle”
én, lhe gas shutoff valve will be energized
shition will be enabled. The engine will

o WI(I; your previous procedure.
contain u .
from the : r .
he topic Hftomatlc Starting

A\ WARNING: .

filne is in the AUTOMATIC mode, the
art at any moment. To avoid personal
main clear of the the engine when

the control i the AUTOMATIC mode.

ing tag or
switch or

nirol switch is in the “AUTO" position,
llomatically start when the remote

befOre' the ontact closes.
s started.

3 .
8.Uses an energize-to-run system.
JAlve must remain energized in order

P mode a

o start the

ot and exf geurs under these conditions
;f;i;%; ! Volve is de-energized
successiv

Biilhe purge cycle is programmable.

nl of time for activation of the
o gas shutoff valve for starting
Alclime. The amount of time is ..

Rest Cycle

If the engine does not start within the cycle crank
time, starting is suspended for a rest cycle. The
amount of time for the rest cycle is equal to the cycle
crank time.

Overcrank Time

The overcrank time includes the total purge cycle,
the total cycle crank time, and the total rest cycle.
These functions are repeated until termination of the
overcrank time.

If the engine does not start within the overcrank time,
the engine control module generates an event code.

Manual Starting
1. Ensure that fuel is supplied 1o the engine.
2. Ensure that the driven equipment is réady For

generator set engines, ensure that the main cwcmt
breaker is open . :

NOTICE
Do not engage the starting motor when flywheel is
turning. Do not start the engine under load.

If the engine fails to start within 30 seconds, release
the starter switch or button and wait two minutes to
allow the starting motor to cool before attempting to
start the engine again.

3. Start the engine.

The crank terminate speed is programmable.
When the engine rpm exceeds the crank-terminate
speed, the engine control module disengages the
starting motor.

4. Allow the engine speed to stabilize at low idle
rpm. Check all of the pressure gauges. Inspect
the engine for ieaks and listen for unusual noises.
When ali systems are normal, the rpm may be

increased.
Table 5
~_ Rated RPM And Low ldle RPM
Ratedrpm | 1500 - 1800
Low idle rpm 1000 - 1200
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Starting with Jump Start

Cables

SMCS Code 1000 1401 1402 1900

AWARNING-:,,; .

Improper jump start cable connections can cause
an explosion resulting in personal injury.

Prevent sparks near the batteries. Sparks could

cause vapors to explode. Do not allow jump start
cable ends to-contact each other or the engine.

if the inétallation is not equipped with a backup
battery system, it may be necessary to start the
engine from an external electrical source.

NOTICE
Using a battery source with the same voltage as the
electric starting motor. Use ONLY equal voltage for
jump starting. The use of higher voltage will damage
the electrical system.

Do not reverse the battery cables. The altermator can
be damaged -Attach ground cable last and remove
first.

‘When using an external electi’ical source to start the

engine, turn the -engine control switch to the “OFF”
position. Turn all electrical accessories OFF before
attaching the jump start cables.

Ensure that the main power switch is in the OFF posi-
tion before attaching the jump start cables to the en-
glne belng started

1. Turn the start switch to the OFF posmon Turn off
aII accessones

2. Connect one positive end of the jump start cable
to the positive cable terminal of the discharged
battery. Connect the other positive end of the jump
start cable to the positive cable terminal of the
electrical source.

3. Connect one negative end of the jump start cable
to the negative cable terminal of the electrical
source. Connect the other negative end of the
jump start cable to the engine block or to the
chassis ground. This procedure helps to prevent
potential sparks from igniting combustible gases
that are produced by some batteries.

4. Start the engine.

5. Immediately after the stalled engine is started;

._ Note: If there is a problem with the alternator or {

* disconnect the jump start cables in reverse ord

battery charger, the engine will not continue to ry
after starting, unless the power to the engine conl
module is supplied by a separate source.’ ;

‘0224
After. Startlng Englne

SMCS Code 1000

For new lnstallatlons and engines that are recentlyg
rebuilt, carefully monitor the engine in order to del
any unusual engine performance.

After ail systems are stabilized and normal, the
engine rpm can be increased from low idle rpm t
rated rpm.

It may be necessary to apply some load in order
attain normal operating temperatures.

Engaging the Driven Equipment
1. Increase the engine speed to rated rpm.

2. Ensure that the operating parameters are-in the
normal ranges for the engine load.

3. Close the main circuit breaker in order to apply}
the load. ;

4. Refer to Special Instruction, REHS1438, ;
“Installation and Initial Start-Up Procedure for 3
G3500C and G3500E Engines” inorder to
properly load the engine.
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s =-red, §ENQine Operation
. ordel

rnator or the
tinue to run;
ngine contrg
e. o3

02136151
“ngine Operation
MC8 Code: 1000

i02247: or operation and maintenance are key factors in

iing the maximum service life and economy for

for each event or each diagnostic. Include the -
eters that.are listed in Table 6. Average the
at is recorded during operation and record
1:verage values for each day. Compare the data

ﬁéj_specmcatlons for normal engine operation.
BMparing the data over time will help to detect
gNila In engine performance.

pra
K

Engin'e Performance

Date
er to app Hour meter
RPM
438, nt temperature Oil pressure
edure for X
rder to (or Air filter

differential pressure

Inlet
manifold temperature

sl Exhaust
ratures . pressure

Exhaust emissions

Fuel valve position

' [gate any s'Aivgniﬁcant change in the gauge or in
| ET readings. Monitor the engine operation
@ action - when discrepancies are found.

brating the Engine and the
en Equipment

the gaU’ges'and the driven equipment
ptly while the engine is operating under a load:
afgine can be operated continuously at full load

Partial Load Operation

Extended operation at low idle or at a reduced load
will cause increased oil consumption and carbon
buildup in the cylinders. Carbon buildup results in
the following effects:

+ Narrow margin _for detonation

+ Power loss

+ Poor performance

+ Accelerated wear of compone'nts

Caterpillar Engines can be operated at very light
loads for limited times with no harmful effects. Table 7
lists the limits for hours of operation at various loads.

After the time lirit for reduced load operatlon
has expired, operate the engine for'a minimum of
two-hours at a load that is more than 70 percent
of the.rated Ioad . o

For example an engrne is operatmg at 20 percent of
the rated load. The engine may be operated at this
load factor for a maximum of one-half hour. After the
one-half hour, operate this engine for at least two
hours at a foad factor of more than 70 percent.

To help keep engine maintenance at a minimum,
follow the guidelines that are listed in Table 7.

Table 7

Time Limits For Low Load Operation

Engine Load Time Limit
0 to .30 percent 1/2 hour
31 to 50 percent "2 hours

51 to 100 percent Continuous

(M For continuous operation, the manifold air pressure must be
greater than the atmospheric pressure.
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Engine Stopping
Emergency St_opping o

~ SMCS Code: 1000; 7418. -

NOTICE
Emergency shutoff controls are for EMERGENCY use
ONLY. DO NOT use emergency shutoff devices or
controls for normal stopping procedure.

Pressing the Emergency Stop Button may cause
unburned gas to remain in the air inlet and in the
exhaust manifold.

4 4\ WARNING - .- - :

Unburned gas in the air inlet and exhaust system
may ignite when the engine is started. Personal
injury and/or property damage may result.

Before starting an engine that may contain un-
burned gas, purge the unburned gas from the air
inlet and exhaust system. Refer to the topic on
.purgmg unburned gas in the “Starting the Engine”
section.

_ Emergency Stop Button

N =

o R o 9

]  veme—
900882855

Wustration 35

The emergency stop button is in the OUT position
for normal engine operation. For an emergency
stop, press the emergency stop button. This
shuts off both the fuel and the ignition.

Ensure that any system that provides external
support to the engine is secured after the engine is
stopped.

-the emergency stop has been located and correg

" NOTICE
Do not start the engine until the problem necessit

The engine will not restart when the button is- Ioc
To reset the button, puli the button or turn the but
clockwise. The spnng -loaded button will return
ouT posmon

The control systenﬁ must also be. reset before th
engine will start. Turn the engine control switch
the “OFF/RESET” position.

The customer may also provide a remote conned
for emergency stopping. For instructions on
connecting a remote emergency stop, see Speci
Instruction, REHS1438, “Installation and Initial
Start-up Procedure for G3500C and G3500E
Engines”.

Unplanned Shutdowns

Abnormal operating conditions may cause an eng
shutdown. The fuel will be shut off, but the ignitio
may not be shut off.

An indication of the cause will be generated by
the engine control module. The event code or th
diagnostic code can be obtained with a Caterpilla
Electronic Technician (ET). For more information
on event codes and diagnostic codes refer to
Troubleshooting.
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i01934845

al Stop Procedure
pdo: 1000; 7418

Jtton is locke
urn the butk
ill return to

NOTICE

& engine immediately after the engine has
g under a load can result in overheating
gealarated wear of the engine components.

t before the:

glne to gradually'c'ool before stopping the
rol switch to 3

Y@ soveral different methods of stopping
Be sure that the engine stopping

ans on
. see Specid inderstood. Follow the instructions that
ind Initial 3y the OEM of the control panel.
353500E
_ load to zero
the load at a rate that will avoid
tce the load from. 100 percent to
o : hin three minutes but not less than

use an eng
it the ignitio]

tlgd Idling can cause excessive oil
related problems. Refer to
Maintenance Manual, “Engine

a
information.
., refer to

@ according to the instructions that
)y the OEM of the control panel.

N feature is utilized, the engine will
jrogrammed period of time before
8. This allows the turbochargers
fler the cooldown, the engine will

‘Tleature is not utilized; operate the
jhicldle rpm for a cooldown period

he engine. If the engine has been
h load, operate the engine at

8 engine systems stabilize. For
fAlll the speed of the turbochargers
Jer normal operating conditions,
gtlod should be less one minute.

i02150753

After Stopping Engine
SMCS Code: 1000

« Check the engine crankcase oil level. Maintain
the oil level between the “ADD” and “FULL"” marks
on the "ENGINE STOPPED” side of the oil level
gauge.

¢ If necessary, perform minor adjustments. Repair
any leaks and tighten loose bolts.

+ Note the service hour meter reading. Perform the
maintenance that is scheduled in this Operation
and Maintenance Manual, “Maintenance Interval
Schedule” (Maintenance Section).

NOTICE
Only use antifreeze/coolant mixturés recommended in
the Refill Capacities and Recommendations section of
this manual. Failure to do so can cause engine dam-
age. SR :

+ Allow the engine to cool. Check the coolant level.

« If freezing temperatures are expected, check the
coolant for protection against freezing. The cooling
system must be protected against freezing to the
lowest expected outside temperature. Add the
proper coolant/water mixture, if necessary.

+ Perform all required periodic maintenance on all
driven equipment. Refer to the instructions that are
provided by the OEM of the driven equipment.
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'Gene'rator Operation

) .i'01$_):i_4941
.Generator Operatlon

SMCS Code 4450

Loading of the Generator

Wh'en a gé'nerator is installed or reconnected, be
sure that the total current in one phase does not
exceed the nameplate rating. Each phase should
carry the same load. This allows the engine to work
at the rated capacity. An electrical unbalance can
result in an electrical overload and overheating if one
phase current exceeds the nameplate amperage.

Allowable combinations of unbalanced loads are
shown in. lllustration 36. When you operate with
significant single-phase loads, the combinations of
single-phase load and three-phase load may be
used. Such combinations should be located below
the line on the graph.

THREE-PHASE LOAD IN PERCENT OF RATED THREE-PHASE KV-A

—_
(o]
(]

Ly,

(@]
(=]

Ly bt

~
Q

]LILIll

20

‘I\‘]\‘

60

SINGLE-PHASE LOAD AS A PERCENT O
- "THREE-PHASE KV-A RATING

Hustration 36
Allowable Combinations of Unbalanced Loads

Block Loading and Transient
Capability '

The block loading capability (transient response) of
a generator set that is powered by a gas engine is;
less than a generator set that is powered by a dies|
engine. Most of this difference is directly attributed:
to the inherently different fuel systems of the two :
engines. When the governor calls for more power,
diesel engine reacts by adding fuel directly into the
cylinder. This method permits the diesel engine to
accept 100% block loads with acceptable voltage
dips and frequency changes. When the governor o
a gas engine calls for more power the throttle open
This causes a larger flow of the air/fuel mixture
to move through the aftercooler core and the air
intake manifold and into the cylinder. This time dela
reduces the gas engine’s capability for accepting
large block loads.
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ya¢l deraling is required, refer to ISO 8268
6F SAE J1349 Standards. Also, reference

d Engine Data Sheet, LEKX4067,
insient Response”.

_magnetic field in motors. This
10 reactive load. Engine power is
|ntaln the reactive load.

, the power factor of the system
hese components: electric motors,
ormers. Induction motors usually
ar that is no larger than 0.8.

¢ ls a resistive load of about 1.0
nity. Controls can operate at any
8 that have variable frequency

awar supply can operate -at any
case the power factor can be

8 system may be measured
‘imeler or determined by

IR the power requirement

{ho power factor by the kVA
ystem. As the power factor
rent that is supplied to a

d will decrease. With equal
clor will draw more current. A
sull in full engine load that is
t's raled amperage. A lower
8 the possibility of overloading

rplliar generators are designed
or of 0.8. If operation at less
it faclor is desired, consult your

more pow or to check the rating of the

-ectly into
sel engine

This time
~cepli

Excitation Systems

Permanent Magnet Pilot Excited
Generators

Permanent Magnet Pilot Excited (PMPE) generators
receive power for the voltage regulator from a pilot
exciter, rather than the main armature. The pilot
exciter consists of a permanent magnet rotor and a
stator. The pilot exciter operates independently from
the generator output voltage. Constant excitation
during a large load application is possible since
irregularities in the output voltage are not fed back
into the system. Such irregularities can be caused
by load conditions. The independent operation also
allows the generator to better sustain an overload
for a short duration. :

Low Idle Adjustment

Typ|cally, the low idie on 3500C generator sets

is 1100 rpm. On 60 Hz units, low idle will be
approximately 66 percent of the full load speed. On
50 Hz units, low idle will be approximately 80 percent
of full ioad speed

There is no Iow idle stop on generator sets with
electronic governors. The low idle is set at the factory
on generator sets that have mechanical governors.
The low idie is also set at the factory on generator
sets that run on natural gas. The low idle should only
be adjusted by your Caterpillar dealer if adjustment
is required.

Note: Operating the electric set at low .idle speed for
an extended time will cause some voltage regulators
to shut off. The electric set must'be completely shut
down. Then, the electric set must be restarted. This
will allow the voltage regulator to again produce an’
output.

Standby Generator Sets

Most standby units are automatic. Without an
operator in attendance, standby units will perform the
followrng functions: start, pick up the. Ioad run, and
stop. .

Standby units will not change the govemor speed
control or voltage level settings automatically. The
governor speed and voltage level must be preset
for the proper operation of that unit. Whenever the
generator set is operated manually, ensure that the
governor speed and the voltage level settings are set
correctly for automatic operation. Check all switches
for the proper setting. The Start. Selector Switch’
should be in the AUTOMATIC position. Emergency
Stop Switches should be in RUN position.
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Options
Space Heaters

Most of the SR4B generators are provided with
space heaters. These space heaters are installed
for operation in all climates. The. space heaters
are especially for. use in high humidity conditions.
For more information on space heaters, refer to
Maintenance Section, “Space Heater - Check”.

Embédde.'d Temperature Detectors

SR4B generators are available with embedded
temperature detectors. The detectors are installed in
the slots of the main armature. The main armature is
also called a stator. The detectors are used with the
equipment that is provided by the customer. Thus,
the temperature of the main armature winding can be
measured or monitored. Two types of temperature
detectors are available: RTD and thermocouple.
Contact your Caterpillar dealer for more information.

Bearing Temperature Detectors

Bearing temperature detectors are available on
generators with large frames. Bearing temperature
detectors measure the temperature of the main

bearing. Thus, the temperature of the bearing can

be measured or monitored. Bearing temperature-

measurements may help to prevent premature

bearing failure. Two types of temperature detectors
are available. Bearing temperature detectors are
used with equipment that is provided by the customer.
Contact your Caterpillar dealer for more information.

01807249

Parallel Operation

.SMCS Code: 4450

Initial Start-Up

Preparing a generator for paratlel operation requires

special attention. Before you attempt to parallel units
for the first time, check all the units for the following
three conditions.

« Same phase rotation

« Same alternating current frequency

« Same voltage adjustment

1. Check the phase rotation.

-~ The phase rotation of the paralleled units m{
‘be equal. There are two methods that are ust
in order to determine if the phase rotation of{
incoming unit is equal to the phase rotation ol
on-line unit. These methods are listed belo

+ Phase rotation meter

« Set of three light bulbs

rotation is described below.’

1.
L L,

SYNCHRONIZING
LAMPS —a N

FUSED KNIFE "7
SWITCH OR CIRCUIT|!
BREAKER-OPEN -

GENERATOR
ON LINE

INCOMING
GENERATOR

Nustration 37

4\ WARNING -

When servicing or repairing electric power gen
ation equipment:

Make sure the unit is off-line (disconnected frg
utility and/or other generators power service), a
either locked out or tagged DO NOT OPERA]
Remove all fuses. ; ;

a. Connect the light buibs with rated voltage
between the generator leads and the’
corresponding line phase. For example,
connect terminal 1 to line 1 across the open
circuit breaker.

b. Start the units. Bring the units up to speed. A
the units approach the same speed, the light
will start to blink.

« If the lights blink in sequence, one of the
units is connected backward. In order to
correct the problem, stop the units. Remov
generator leads 1 and 3 at the circuit
breaker. Exchange these generator leads.
This reverses the direction of phase rotatio
Terminal 2 should always be connected to
line 2. Go to 5.

* When the lights flash in unison, the phase %
rotation is equal. The first condition of “Initig
Start-Up" has been met.

1
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|jugt the frequency.

gpeed of the paralleled units must be equal.
rotation of 1 d |8 proportional to the aiternating current

ed below. 'B'HCY-

fow each electric set to run under load for
yaul 30 minutes.

djl,lal the governor control in order to give
a¢ frequency at full load.

j, If these speeds can not be obtained,
ct your Caterpillar dealer.

1@ most consistent resuits, repeat 2.b
¢:¢ until the second condition of “Initial

jauses an individual generator output
.¢change in proportion to the reactive
e reactive current is measured with a

r service), sformer (CT).

OT OPER/

lve current can be either lagglng or

o 186:2A8 the lagging reactive current increases,
3d voltage ?lég regulator will cause the generator

1d the Vollage to droop proportionally. As the
:xample, faactive current increases, the voltage
»ss the ope il cause the generator output voltage

' portionally.

od will tend to-reduce the reaCtive

he better KVAR sharing with.other
@active droop compensation is a
thod on the Caterpillar generator sets.
g procedure for voltage adJustment is
etive droop compensatlon

b to speed
eed, the lig

units. Rem
ie circuit

phase rota

- ‘ted

n, the pha
dition of “I

In the cross current compensation, the voltage
regulator is forward biased by the difference in
reactive current outputs of the generators in
parallel. Cross current compensation is very
similar to the reactive droop compensation. In
cross current compensation, the secondary circuits
of the current transformers are connected in a
series string. When one of the generators carries
more reactive current than other generators, a net
difference voltage signal will offset the generated
voltage. This will also reduce the reactive current.
Refer to the Engine Data Sheet, LEKX8142,
“Caterpillar Zero Droop Voltage for Parallel
Operation” for the adjustment procedure.

Note: The adjustment for-the voltage level and
voltage droop determine the amount of circulating
currents between the generators. The circulating
currents between the generators will be reduced
when the voltage adjustments are carefully matched.
Use the same voltmeter to make adjustments on
each unit which will be paralleled

Note Voltage droop is expressed as the percentage
of voltage change from no load to full load. Loads of
0.8 power factor require a voltage droop of about 5
percent. A droop adjustment that causes a 2 percent
droop in voltage to a 8 percent droop in voltage is
usually required for satisfactory division of ampere
loading. '

a. Adjust the voltage. Refer to the “Initial
Start-Up” in the Operatlon Section, “Single Unit
Operation”.

b. While the engine is running at rated spe'ed
turn the voltage droop potentlometer clockwise
about.1/2 of full range -

«" If the driven load has the unity power factor
set the voltage droop potentiometer on alt -
generators at half of full range Proceed to

3.9.

« If the driven load is approxrmately O 8 power
factor, proceed to 3.c. -

c. Readjust the voltage level rheostat until the
voltage is approximately 5 percent above
desired voltage.

d. Apply full Ioad

e. Readjust the voltage droop rheostat in order
to obtain desired voltage with full load at
0.8 power factor. The vOltage droop of each
generator must be equal in order to divide the
reactive load

f. Repeat 3 ¢, 3.dand 3 efor each generator until
the following two conditions are met.
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. ¢+ -The line voltage is equal to the desnred |evel‘
~at full load L

.. The voltage at no Joad is approximately 5
percent above the rated voltage.

g. Parallel the generators and apply the driven
. load. Check the output current of the generator.
- If the sum of the amperes of the individual
- .generator amperes exceeds the total amperes
"-that are going to.the load by 10 percent at full
_load, adjust voltage droop rheostats. This will
lead to proportional current sharing between
generators. Some circulating current is
permitted at light load. Some circulating current
can be expected when generators are cold.

. - NOTICE .
Damage to the generator.is possible. Do NOT exceed
the rated ampere load on any single generator.

h. Make the final adjustments after the generators
that are paraliel have been running at full
load for one hour. Tighten the locknuts on all
controls. Install the access cover. The last
condition of “Initial Start-Up” has been met.

Starting Multiple Units

‘Refer to Operation Section “Single Unit Operation™.

‘Parallelmg Multlple Units

Unlts may be- paralleled at no load or units may
.be paralleled with units under load. After the initial
conditions for start-up are satisfied, verify for the
follownng requurements

. One of the governors can be an isochronous
governor. Electronic load sharing governors are
an exception.

« Generators must have voitage droop compensation
or cross current compensation.

1. Start the unit which will be paralieled.
2. Turn on the synchronizer lights. -

3. After the engine has run a few minutes, bring the
engine up to synchronous speed. Synchronous
. speed means that the frequency of the incoming
unit will have the same frequency of the unit that is
on-line. The synchronizing lights will begin to blink.

Note: The frequency of the incoming unit should be
slightly greater than the line frequency. This will allow
the incoming unit to assume part of the load.

Speed Droop for the Load Divisio
(If Equipped)

Once the two units have been paralleled, the sha
of the kW load is determined by the governor
control setting. If two units of the same capacity a
the same governor characteristics have the same
governor control settings, the units will share the |
equally. The total load must not exceed the capad
of the one engine.

In'order.fo transfer the load from one engine, follo
the following procedure.

1.

Parallel Operation Of Governors

The different governors that can be used on G350
generator sets are shown below.

. Adjust the englne speed until the’ Irghts blink

. The Iights turn off when the voltages of the

.-Use governor controls in order to share kW log

. Generator temperature will be stabilized in

. Reduce the governor speed control of the othe

slowly.

units are in-phase. At this point, very qutckly
the breaker while the lrghts are out

between engines.

approximately four hours. After the generator?
temperature_has been stabilized, adjust the
voltage droop rheostat of each generator in
order to share the reactive load. Adjust the
voltage droop rheostat of each generator in
order to limit the circulating currents. Less drog
increases the reactive current that is carried by;
generator. Adjusting the voltage droop rheosta
in a counterclockwise direction will decrease *
droop. Adjusting the voltage droop rheostat in;
clockwise direction will increase droop. '

Increase the governor speed contfol of one uni
order to increase the load.
unit in order to decrease the load on that unit.

Raise or lower the governor speed control of b
units in order to change system frequency. -
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dilized in ¢
: generator ;
idjust the
1erator in

o Jem| o |

djust the . 900630841
nerator in
's. Less drog

is carried b

ot load sharing module provides the
ing for generators that are paraileled.
! load sharing module provides the
d sharing for generators that are
load sharing module has an input

gharing that is proportlonal More

[lable in the System Operation,
ting, SENRE565, “Generator Set

fibes the function of the engine
) lo load division between parallel

refore, the engine governor

oad which is carried by the
vernor control setting is

@t no change in total load or.
fievarnor settings of the other

slllons of the governor controls -

2. The division of power is not determined by

" generator excitation or terminal voltage. The
generator excitation will determine the power
factor of the generator during operation when the
generator is in parallel with other generators.

Governors that are used with Caterpiliar powered
electric sets can be of two types: governors with
fixed speed droop or governors with adjustable
speed droop. The values of speed droop.which
are commonly used are 3 percent and O percent.
Governors with adjustable speed droop can be
adjusted so that the settings match the settings of
the governors with fixed speed droop. If the governor
is adjusted for O percent speed droop operation,
then the same speed from no load to full load can
be obtained.

Summary on Governor Operation -

The preceding discussion of governor operatlon can

-be summarized below.

+ The G3520C uses two electronic coritrol modules

in order to control engine operation.

» The simplest governor combination for-parallel
generator sets’is a speed droop of 3 percent
for each governor. If a constant frequency from
no load to full load is required, one governor
can be adjusted for isochronous operation. This
isochronous unit will be called a “lead unit”.

« In order for all paralleled units to accept the
full share of the load, the following governor
adjustments are required. The governors should
have the same full load speed. The governors
should have the same high idle speed in the case
of governors which are adjusted for speed droop
operation. The controls for the governor should be
set to the high idle position so that the full range of
the governor is available.

« Operation of a governor that is isochrdnous in
parallel with speed droop governors reqmres
special techniques.

< Any number of electric sets can be operated in
parallel. However, only one governor of the group
can be adjusted for isochronous operation. The
exception will be some special cases of electronic
governors with an automatic load sharing governor.

Stopping

In order to remove a generator from the line, perform
the following procedure.

1. Check the load. The load must be less than the
rated capacity of the remaining units.
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2. Be sure that the neutral of one of the remarnrng
units is grounded

3. Remove the-load from the outgoing unit. Refer
to the Parallel Operation, “Load Division - Speed
Droop”. The amperage may never go to zero due
to crrculatrng currents . , . .

4, Open the c:|rcurt breaker
5. Allow the engrne to cool for fve mrnutes

6. Stop the engrne

Clrculatmg Currents

Understanding the circulating currents becomes
very important when you parallel the units. These
circulating currents are flowing between generators
that are paralleled. The circulating currents

are caused by voltage differences between the
generators. The amount of the circulating current can
be determined by subtracting the amperage which is
going to the load from the total generator amperage.

The circulating current may be as high as 25
percent of rated amperes with cold generator sets.
Such current may not even be considered harmful.
The total generator current should not exceed the
amperage ratrng

As the generators warm, the circulating currents will
decrease. The ammeter readings should decrease
slightly, but the voltage meter readrngs should remarn

‘constant..

Smgle Unit Operatlon
SMCS Code: 4450

Initial Start-Up
Before the initial start- -up, perform the megohmn
test on the main stator winding. Refer to the Spe

Instruction, SEHS9124, “Cleaning and Drying of
Electric Set Generators” for the procedure.

Starting
1.

7.

Stoppmg

Refer to this Operation and Malntenance Manual;:
“Manual Stop Procedure” for the required procedu
for stopping the generator set.

. Be sure that the main circuit breaker or the li

. Start the engine according to this Operation a
. Adjust to the full-load engine speed.
. Close the main circuit breaker.

. Apply the load. Do not try to apply the full load}

Readjust the governor for rated frequency.

1

Make all of the preliminary checks listed in thig
Operation and Maintenance Manual, “Before
Starting Engine” topic. -

circuit breaker is open.

Maintenance Manual, “Starting the Engine” to
Allow the engine to warm up.

Apply the load in increments in order to maintak
system frequency at a constant level.
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alor (DVR) is a

8t (he factory or the

Ified In order to meet the
ha slte. Certain system
onltored on the display
1(B) Is used to change the .
/N:on the display. J1 connector
o a personal computer.

Adjustmeht Procedure for the
Voltage Regulators

Refer to the Specifications, Systems Operation,
Testing and Adjusting, SENR5833, “Digital Voltage
Regulator”.

The digital voltage regulator (DVR) can be set up
for a specific application by using the configured
parameters. Parameters are preset at the factory.
Parameters-may need to be adjusted in order to meet
the specific requirements of a site. The DVR also
detects faults. When a fault is detected, the DVR
sets the appropriate alarm or caution. Certain system
parameters can also be monitored on the display of
the DVR.

Display (1) and keypad (5) are used to select
parameter values. The display and the keypad are
also used to manipulate the parameter. values that
control the operation of the digital voltage regulator.
The display of the digital voltage regulator has four
digits. When one of these digits is a colon, the
number that is showing is a parameter code. When
a colon is not present, the number that is showing is
a parameter value. A decimal point in the display is
used to indicate the precision of the parameter value.

Keypad (5) has three keys. The kéys are' listed below.
Functioﬁ key (2)

= Scroll down key (3)

« Scroll Qp key (4)

Display (1) has two modes. These modes are the
parameter code mode and the parameter value
mode. Function key (2) is used to toggle back and
forth between the two modes. Scroll down key
(3) and scroll up key (4) are -used to change the
display’s value. The scroll down key will decrease
the parameter number or the scroll down key will

.decrease the value. The scroll up key will increase

the parameter number or the scrolt up key will
increase the value. :
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Table 8

" “Parameter Code Parameter Value

o1 | 0480

0481.

. 0482

0483

T L

. 0002

0003

0004

03 0004

0003

0002

04 o 0100
' ' 0099

0100

0101

The operation of display (1) and keypad (5) is
shown in Table 8. Pressing function key (2) toggles
the display between the two columns of-the table
(parameter code and parameter value). The display
is in the parameter code mode when a colon is
present. If a colon is not present, the dlsplay isin
parameter value mode.

When you press scroll up key (3), the number that
is displayed will increase to the next higher number
within the column. When you press scroli down key

(4), the number that is displayed will decrease to the -
next lower number within the column. The scroll keys .

will not cause the display to change columns.

To configure a parameter code, follow the procedure

below:

1. To select the desired parameter code, press scfoll
key (3) or scroll key (4).

2. Access the parameter value by pressing function
key (2).

3. Select the desired parameter value by pressing
scroll key (3) or (4).

4. In order to enter the selected value into the digital
voltage regulator’s memory, press function key (2).

Voltage Regulafor 'Opt'i.dns
SMCS Code: 4467 |

Manual Voltage Control

A manual voltage control is available as an optuo
Caterpillar generator sets. Various specuﬁcatlons
certifications require manual voltage control of th
generator if the automatic voitage regulator shoy
fail. The manual voltage control for the permanei‘
magnet excited generators is shown below.

lllustration 40 g006

Manual voltage control for permanent magnet excited general
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2 02292927
as an optia apacities and
iecifications ' .
control of th endations
julator shou
e permane
below.
] ocommendations’
8| fisgnt variations in the quality and in
' of commercially available oils,
makes the following recommendations:
Natural Gas Engine Oil)
L.250 (Natural Gas Engine Oil)
8 I-up, and the maximum ambient
lifing engine operation. To determine
{hat is required for starting a cold

rofer to the minimum temperature in

Ipated ambient temperature, refer
‘lemperature in the Table. Use the
#ity that is available in order to meet
18mperature during start-up..

Engine Oil Viscosity

Ambient Temperathre

Minimum Maximum

0°C(32°F) | 40°C (104 °F)

5 °C (41 °F) 50 °C (122 °F)

gllable in these grades only. Multigrade oils are
ded for use in Caterpillar Gas Engines. If other
ly are selected, ensure that the oil meets the
Caterpillar Gas Engines. ’

ation about oils, see Special
BEBU6400, “Caterpillar Gas Engine
and Coolant Recommendations”.

Lubricant Capacities

The capacity of the engine crankcase includes the
capacity of the oil filters that are installed at the

factory.
Table 10
Lubrication System
Approximate Refill Capacities
Engine Liters US Gallons
G3516C
G3516E 423 112
G3520C
G3520E - 541 141

Fuel

Fuel Recommendations

Caterpillar gas engines will operate successfully on
a broad range of gaseous fuels. Pipeline natural
gas has been used for many years. Commercial
fuel gases are mixtures of gases. These fuels
consist primarily of hydrocarbons (combinations of
hydrogen and carbon) and some inert gases. The
compositions of these gas mixtures have extreme
variations. Fuels such as wellhead gas, bio-gas,
and manufactured gas need to be reviewed for
acceptability. Analyze the fuel in order to determine
the following characteristics:

» Composition

« Contaminants

Heat value- -

+ Methane nufnber

« Specific gravity

Field gas can Have varyi'ng characte'ristics'of

-combustion. Field gas can contain numerous

harmful impurities. The impurities can alter the BTU
content. The impurities can also alter the methane
number. The impurities include everything from
water up to complex hydrocarbons that can.lead to
detonation and severe engine damage. To minimize

these effects, Caterpi

guidelines:

llar recommends the following

1. Evaluate the fuel with the Caterpillar Methane
Number Program, LEKQ6378. Methane values
below 30 are not recommended for use in a
Caterpillar engine. Fuels with a methane number
that is below 30 -must first be processed in order to
remove harmful impurities in the fuel and raising
the methane number into the acceptable range.
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2. If necessary, use an engine that. is configured
for a fuel that has a high energy. Consult the
appropriate manual for the engine in order to -
determine the recommended engine timing.

3. Reduce the oil change interval according to the
results of the oil analysis.

For further information on_fuels_, see Special
Publication, SEBU6400, “Caterpillar Gas Engine
Lubricant, Fuel, and Coolant Recommendations”.

Cooling System

Coolant Recommendations

During shipping and storage, the engine must be
protected from damage that can be caused by
‘freezing of the cooling system. If the engine is
shipped to a site with freezing temperatures and/or
if the engine is stored in a location with freezing
temperatures, the cooling system must contain
antifreeze that will withstand the lowest ambient
temperature. Frequently check the concentration
of glycol in the coolant/antifreeze. Make sure that
the concentration is adequate in order to prevent
freezing. Otherwise, the cooling system must be
compietely drained.

‘Coolant/antifreeze is normally composed of three
elements: water, glycol, and additives. Each element
- must meet specific guidelines.

‘Water

Deionized water or distilled water is

recommended for use in engine coolmg systems.

If distilled water or deionized water is not available,
" use water wnth the properties that are listed in Table
11. .

for the cooling system will damage the cooling sy

‘Only use water that meets the recommendatio

Table 11

Caterpillar Minimum Acceptable Water Requirements
Property Maximum Limit | ASTM Test

. 40 mg/L “D5127,

Chloride (C1) | (5 4 grains per US gal) | “D4327"

100 mg/L “ "

Sulfate (SO.) (5.9 grains per US gal) D516

170 mg/L « .

Total Hardness (10 grains per US gal) D1126

. 340 mg/L “ n

Total Solids (20 grains per US gal) D1888

Acidity pH of 5.5 10 9.0 “D1293"

TNOTICE
Use of water that does not meet the recommenda

i

Do not use these types of water in the cooling sygjs
sea water, softened water that has been condit
with salt, hard water, and tap water.

the cooling system.

If you are not sure about the prope'rties of your w
consult one of the following sources for a water
analysis:

Caterpillar dealer

Local water-utility company

Agricultural agent

« Independent laboratory

Glycol

NOTICE 2
Do not use Extended Life Coolant (ELC) ¥
Caterpillar Gas Engines.

ELC was not formulated for use in Caterpillar Gas
gines. ;

Use only the coolant/antifreeze that is recommend

Preferred ~ Cat NGEC (Natural Gas Engme
Coolant)

Alternatively, use Cat DEAC (Diesel‘ Engine »
Antifreeze/Coolant) or a commercial heavy-duty
coolant/antifreeze that meets “ASTM D6210” or -
“ASTM D4985” specifications.

NOTICE
Do not use a commercial coolant/antifreeze that o
meets the ASTM “D3306” specification. This type
coolant/antifreeze is made for light duty automot
applications.

Use only the coolant/antifreeze that is recommend

Acceptable - In applications that do not require
protection from boiling or from freezing, a mixture
Cat SCA and water that meets the properties that
listed in Table 11 is acceptable.
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afafrad coolant/antifreeze and the
Ixture of SCA and water require
fallons of SCA. Refer to the Special

_ ind Coolant Recommendations”,
sooling systd olant Additive (SCA)” topic.
:en conditio

gines is also listed. To achieve
lip coolants must be properly

olant/Antifreeze and Service
Coolant/Antifreeze

Service Life 0

Three Years

Two Years

One Year

To ensure that the correct amount of SCA is in the
cooling system, the concentration of SCA must be
tested on a scheduied basis. Obtain an S-O-S coolant
analysis {(Level 1) or use a test kit to check the
concentration of the SCA according to this Operation
and Maintenance Manual, “Maintenance Interval
Schedule”.

For further information on coolant, see Special
Publication, SEBU6400, “Caterpillar Gas Engine
Lubricant, Fuel, and Coolant Recommendations”.

Coolant Capacities .

To properly maintain the cooling system, the total
cooling system capacity must be determined. The
total cooling system capacity will vary between
individual installations. The total cooling system
capacity equals the capacity of the jacket water
circuit plus the aftercooler circuit plus the extermal
system capacity. The external system capacity
includes the following components: expansion tank,
heat exchanger, radiator, and piping. Refer to the
specifications that are provided by Caterpillar or by
the OEM of the equipment. Record the total cooling
system capacity in the foliowing Table:

Two Years

One Year

Table 13
Cooling System
Approximate Refill Capacities
System G3516C | G3520C | G3520C

G3516E | G3520E | Landfill

recommen

i Engine

Engine
teavy-du
D6210" 0

ar US gal) or 1200 ppm of
t6 of coolant/antifreeze

freeze tha
on. This ‘ty\
juty autom

ulre a treatment with
Commercial heavy-duty
als “ASTM D6210".
jIflcations may require a

at the initial fill. Read the label

rec'orhmq
' @re provided by the OEM of

201 L | 344 L
Jacket Water Circuit | (53 US | (91 US 361SL§|9)8
’ gal) gal) gal)

4750 | 475L 737 L
Aftercooler Circuit (125US | (125US | (19.5US

gai) gal) | gal

External System

Total Cooling
System
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P o | 5(;71155057
General Maintenance L
Informatlon

sMCs. Code 4450; 7000

Note: Read the warnings and read the instructions
that are contained in the Safety Section of this
manual. These warnings and instructions must be
understood before you perform any operation or any
mamtenance procedures.

Rotatmg electnc machmes are complex structures
that are exposed to the following forms of stress:

. _meéhaniéal
. electrical.

» thermal

« environmental

These stresses may be of varying magnitudes. The
insulation systems are very susceptible to damage
that is caused by the stresses that are listed above..
Exposure to these stresses may shorten the effective
life of the insulation system. Therefore, the service
life of an electric machine will largely depend on the
serviceability of the insulation systems. An inspection
program and a testing procedure are recommended.
An inspection program and a testing procedure

will ensure that the equipment is maintained in

- satisfactory condition. This will increase fleld
rehablhty

A regular maintenance and inspection program can
provide an evaluation of the present condition of
the equipment. A regular maintenance program
and a regular inspection program can also reveal
future problems. The frequency of this maintenance
program will depend on the following factors:

« application

« environmental conditions

« operator’s experience

« operator’s philosophy

A regular maintenance program is strongly
recommended. This program would involve the
following steps:

» periodic disassembly

"« knowledgeable visual exammatlon of the

-tests can damage.insulation that is contammate

- Space Heaters

equipment

. the application of electrical tests
Never perform a test over the rated potential. T

or insulation that is in marginal condition. For -.
information, refer to “.E.E.E. Standard 432 1992}
consult a Caterpﬂlar dealer.

The SR4B generator is capable of operating in hl
humidity conditions without problems. However,Z

problems can occur when the generator is idie allf
the surrounding air is warmer than the generato,
Moisture can form on the windings that will res
poor performance from the windings. Moisture c3
also result in damage to the windings. Whenever]
generator is not active, ensure that the space hed
are in operation. . ¢

L1
(D ——
230VAC
oy -
H4
N 12
HHlustration 41 g0055

Space heater connection to external source (H1), (H2), (H3),
(H4) terminals.

If a 115 VAC source is available, connect both
heaters in parallel across the source. If a 230 VA
source is available, connect both heaters in serie
across the source. Refer to Hllustration 41.
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)r Start-up Checklist

otential. Thé

sntaminated;
jon. For mo GENERATOR START-UP CHECKLIST
d 432-1992" ’
Arrangement Number:
Arrangement Number:
»er'atin“g in hi E PLATE INFORMATION
However Package (prime, continuous, standby):
Kilowatts:
e space hed alimeter Reading: Before Storage: After Storage:
_ ' ar:24 hours prior to start-up? (YIN) Drrying method:
, ensure tha Yes No Comments
. fif) properly? '
: or 230 VAG A8 hrs. before
S. : , .
8T (SEHS9124) 30 sec. 60 sec. 30 sec. 60 sec. Ambient | Comments
reading reading corrected corrected temp.
- Voltége Amps Comments
1nect bot DG
aters in sef R AC
n 41 AC
AC
AC
AC
AC

(continued)
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- (Table 14, contd) :
. y ‘ GENERATOR START-UP CHECKLIST
: | Full Load Generator Excitation DC Compare with F1 to F2
Name Plate Information:
F1to F2 DC
20 to 22 AC.
20 to 24 - AC
22t0 24 - AC
26 to 28 o AC
26 to 30 ‘ "~ AC
28 to 30 AC
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GENERATOR START-UP CHECKLIST (CONT.)
Yes No Commenfs
A;IMlproperly grounded
dfae o
80k diodes
Data - Comments
Aflfg lomperature readings at full load Front Rear
(G;nberalure readings at full load A0 BO Cco
AlEifian on main stator Top Bottom
gap on exciter stator ’ Top Bottom
) of PMG Top _ Bottom
alr to generator at full load Temperature
Ir 6pening to generator . Size of Opening
LLEL OPERATION
Setting 1 Setting 2 Setting 3 Comments
UPS
Size
Other loads:
- Lighting
- Computers
- Welding o
- Non-linear
- Other
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- Maintenance Interval Schedule :

102281361 Generator - DIy .oooceeevvcieecie e
Throttle Control Valve - Check ...........c..........
_Mamtenance Interval Schedule o |
(Standby) Daily |
; . . Engine Oil Level - Check ....cccovveeiiiiieernnennenn.

» SMCS Code: 1000; 4450; 750.0 Fumes Disposal Filter Differential Pressure -
S/N: GSB1-Up Check ..ccoovevrieee. e ceeenenene
SIN: GZG1-Up Every Week
SIN: GZH1-Up Air Starting Motor Lubricator Oil Level - Check
SIN: GZL1-Up ' Air Tank Moisture and Sediment - Drain .......

SIN: GZM1-Up

SIN: GZN1-Up

S/N: SSR1-Up

SIN: GAS1-Up

SIN: GZZ1-Up

SIN: TJB1-Up; RWA1-Up
SIN: CWY1-Up; GDB1-Up
S/N: GNX1-Up; GHB1-Up
S/N: B9P1-Up; GHC1-Up
S/N: CWW1-Up; GHE1-Up
SIN: GTX1-U§; GHF1-Up
SIN: TJD1-Up; GHG1-Up
S/N: SXY1-Up; GHM1-Up
S/N: SLY1-Up; GHP1-Up
S/N: TJC1-Up; DKR1-Up
S/N: HAL1-Up; GHR1-Up

Before performing any operation or maintenance
procedures, ensure that the safety information,
warnings, and instructions are read and
understood.

Failure to adhere to proper maintenance intervals
may result in the degradation of the engine’s
performance and/or the accelerated wear of the
engine’s components.

Before each consecutive interval is performed, all
of the maintenance requirements from the previous
interval must be performed.

When Required
Cooling System Coolant Sample (Level 2) -

ObtaIN e 86
Engine Air Cleaner Eiement - Replace ................ 89
Fuel Metering Valve - Check .......c.cccovviicivn i 98

Battery Electrolyte Level - ChecK .......cc.oc.ec...
Bearing Temperature - Measure/Record ......
Cooling System Coolant Level - Check ...........
Engine Air Cleaner Service Indicator - Inspect
Fuel System Fuel Filter Differential Pressure -

CRECK et
Generator Load - Check .......ccoecveiivcivenveennns
Power Factor- Check ........c.ccooiiiiiiieeiieeeen.
Space Heater-Check ........cooooviiiiiiriienieneee.
Walk-Around Inspection .............ccccccoiiiiiinnnne

Every 250 Service Hours

Cooling System Coolant Sample (Level 1) -
Obtain ....ccoeeii e
Cooling System Supplemental Coolant Additive
(SCA) - Test/Add ......oeerieee e

Every 1000 Service Hours or 6 Months
Engine Oil - Change .........ccoccciienieniciricnennen

Every 1000 Service Hours or 1 Year

Engine Oil Filter - Change .....c.cccoeovvvevrreeinneene,

Every 2000 Service Hours

Generator - Inspect .......c.cccoeeueneeee, e, i

Every Year

Aftercooler Condensation - Drain .........cc.ccueevveeee.
Air Starting Motor Lubricator Bowl - Clean ..........
Alternator - InSpect ........ccccociiiniiniii e
Bearing (Ball) - Lubricate ...........ivereeeveiiereenne
Belts - Inspect/Adjust/Replace .........c..ccceeeeenee.
Compressor Bypass - ChecK .......cooocveiiieeennnn.
Cooling System Coolant Sample {Level 2) -
ObaIN e e
Crankcase Blowby - Measure/Record ..............
Crankshaft Vibration Damper - Inspect .............
Cylinder Pressure - Measure/Record ...............
Engine Crankcase Breather - Clean .................
Engine Mounts - Check ......c.ccocveeeevveceiee e
Engine Oil Sample - Obtain ...........ccoceeveiiennnne
Engine Protective Devices - Check ..........c.c..e.
Engine Speed/Timing Sensor - Clean/Inspect ..
Engine Valve Lash and Bridge - Adjust ............
Gas Pressure Regulator Condensation - Drain ..
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....................... 105
................ 105
ming - Check/Adjust ................ 113
» Inspect .......... e ———— .. 113
e et . 114
.......... et ter s eeresenesereannenans 124
wssure - EEEHBOEEEATAREPOCt 125
e ERBEEEEA T ORAOK L . 126
........... 128
- Check
A R park Plugs - Replace .......... .. 110
wd ...
.k|r;épect olant (NGEC) - Change .......... 82
‘ressure - Check .......... et 124

/Inspect .;
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102279681 Generator-Dry ..., V errerereeaeenen ;

Maintenance Interval Schedule

(Standard)

SMCS Code: 1000; 4450; 7500
SIN: GSB1-Up ‘
SIN: GZG1-Up

SIN: GZH1-Up

SIN: GZL1-Up

SIN: GZM1-Up

SIN: GZN1-Up

S/N: SSR1-Up

SIN: GAS1-Up

SIN: GZZ1-Up

S/N: TJB1-Up; RWA1-Up
SIN: CWY1-Up; GDB1-Up
S/N: GNX1-Up; GHB1-Up
SIN: B9P1-Up; GHC1-Up
SIN: CWW1-Up; GHE1-Up
' S/N: GTX1-Up; GHF1-Up
SIN: TJD1-Up; GHG1-Up
SIN: SXY1-Up; GHM1-Up
SIN: SLY1-Up; GHP1-Up
SIN: TJC1-Up; DKR1-Up
‘S/N: HAL1-Up; GHR1-Up

Before performing any operation or maintenance
procedures, ensure that the safety information,
warnings, and instructions are read and
understood.

Failure to adhere to proper maintenance intervals
may result in the degradation of the engine's
performance and/or the accelerated wear of the
engine's components.

Before each consecutive interval is performed, all
of the maintenance requirements from the previous
interval must be performed.

When Required

Cooling System Coolant Sample (Level 2) -

OBLIN ..o 86
Engine Air Cleaner Element - Replace ................. 89
Fuel Metering Valve - Check ......cc.occcvvniienncrennnn. 98

- Qverhaul Considerations ...... e e

“ Throttle Control Valve - Check ............icceee '
. Valve Stem Projection - Measure/Record ......... M

‘Cooling System Coolant Sample (Level 1) -

Generator Set - Test ........... eveertee s eeeriinaan :
Insulation - Test ...

Space Heater - Check ....cccocoevviiviiciiiiiiieie
Stator Winding Temperature - Measure/Record

Daily

Air Starting Motor Lubricator Oll Level - Check
Air Tank Moisture and Sediment - Drain ........
Bearing Temperature - Measure/Record .......
Cooling System Coolant Level - Check .............
Engine Air Cleaner Service Indicator - Inspect ..
Engine Oil Level - Check .......cicooveiiiiicciiieiene
Fuel System Fuel Filter Differential Pressure -

CNECK i
Fumes Dlsposal Filter leferentlal Pressure -

CheCK .o e
Generator Load - Check .........ocoeeieieniincnie.
Power Factor - Check ............ ST UR
Voltage and Frequency - Check ....................
Walk-Around Inspection ............cocoocvcvmiiin.

Initial ‘250 Service Hours

Crankcase Blowby - Measure/Record ..............
Cylinder Pressure - Measure/Record ............
Valve Stem Projection - Measure/Record ...........

Every 250 Service Hours
Battery Electrolyte Level - Check .......................

Obtain ..o
Cooling System Supplemental Coolant Additive |

(SCA) - Test/AQd ....oocveiveriiieeee everreens
Engine Oil Sample - Obtain .........c..c.cccoeeeeeee
Fumes Disposal Filter - Drain ...........deoeceeeieeenne

Initial 1000 Service Hours

Engine Speed/Timing Sensor - Clean/Inspect ...

Every 1000 Service Hours

Aftercooler Condensation - Drain ......................
Alternator - Inspect .........ccocevvnen. e er e
Belts - Inspect/Adjust/Replace ................ e
Crankcase Pressure - Measure. ..........cc.cceeeee.
Crankshaft Vibration Damper -'Inspect ..............
Engine Crankcase Breather - Clean ..................
Engine Oil - Change .........cccccveeeeeiiniieeccrieene,
Engine Oil Filter - Change .........cocccvimiveieennnnn.
Engine Valve Lash and Bridge - Adjust ................
Gas Pressure Regulator Condensation - Drain ..
Hoses and Clamps - Inspect/Replace ................
Ignition System Timing - Check/Adjust ..............
Inlet Air System - Inspect ......ooooeeiiiiiniiiiecn,
Radiator - Clean ...,



1t Additive

Inspeci .
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Maintenance Section

BEST AVAILABLE COPY Maintenance Interval Schedule

......................................... 132
j¥/000:8ervice Hours

s Lubricate ..o 78

#/Timing Sensor - Clean/Inspect ...... 97

AOGL . 102

ibration - Inspect ......ccooeeveeennn 105

............................................ 126

Coolant Sample (Level 2) -

................................................... 86
00:8arvice Hours

1 8valam Spark Plugs - Replace .............. 110
:Barvice Hours

lor Lubricator Bowl - Clean ........... 76

88 -Check ......c.covciviviiir. 82

lowby - Measure/Record .................. 87

ta - Measure/Record ............... ,... 89

CCROCK oo 92

1@ Dovices - Check ...cocvuveeneeennn. 96

INBPOCE .o 125
(:Barvice Hours

| Iller Element - Replace .......... 100

3T = CNECK «.ooooeeeeeeeee e 124

ABPOCE e, 127

................................................ 130

fature Regulator - Replace ............ 132

.............................................. 133

Coolant (NGEC) - Change........... 82

0 and 60 000 Service Hours



74
Maintenance Section
-Maintenance Interval Schedule

BEST AVAILABLE COPY

102281364

Maintenance Interval Schedule-

(Landfill)

SMCS Code: 1000; 4450; 7500
SIN: GZJ1-Up

SIN: GZK1-Up

S/N: MAD1-Up; JBX1-Up

S/N: HAT1-Up; JBZ1-Up

Before performing any operation or maintenance
procedures, ensure that the safety information,
warnings, and instructions are read and
understood.

Failure to adhere to proper maintenance intervals
may result in the degradation of the engine’s
performance and/or the accelerated wear of the
engine’s components.

Before each consecutive interval is performed, all
of the maintenance requirements from the previous
interval must be performed.

When Required
Cooling System Coolant Sample {Level 2) -

ObBAIN ot 86
Engine Air Cleaner Element - Replace ................. 89
Engine Qil - Change .......ccccccv i 92
Fuel Metering Valve - ChecK .........cccoeveicieeeenne. 98
Generator -Dry ... 101
Generator Set - Test ..o 104
Insulation - TeSt ..o 114
Overhaul Considerations ........cccccccccieiieicieen e, 122
Space Heater - Check .......cccceiviiiiveiiiniieeee, 125
Stator Winding Temperature - Measure/Record .. 126
Throttle Control Valve - Check ...........ccoceinenne 126
Valve Stem Projection - Measure/Record ........... 128
Daily
Air Starting Motor Lubricator Oil Level - Check .... 77
Air Tank Moisture and Sediment - Drain ............... 77
Bearing Temperature - Measure/Record .............. 81
Cooling System Coolant Level - Check ................ 84
Engine Air.Cleaner Service Indicator - Inspect ..... 91
Engine Oil Level - Check ... 95
Fuel System Fuel Filter Differential Pressure -

ChECK oo 99
Fumes Disposal Filter Differential Pressure -

CRECK oot 100
Generator Load - Check ........cooeviiiiiiiicnicinnn. 104
Power Factor - Check .....ccoovcveriiiiinriiiiceinen, 123
Voltage and Frequency - Check ......ccccceeeeneenn. 130
Walk-Around Inspection .........ccccceeevvivveviciinnecen. 131

- Initial 250 Service Hours

. Crankcase Blowby - Measure/Record .........
©: Cylinder Pressure - Measure/Record ..........
.. Valve Stem Projection - Measure/Record .....

. Every 250 Service Hours
" Battery Electrolyte Level - ChecK ...,
;i Cooling System Coolant Sample (Level 1) -
.. Cooling System Supplemental Coolant Additiv

" Engine Oil Sample - Obtain ........ocoeeoveveeeee.
: Fumes Disposal Filter - Drain .......ccccooveeeenne }

" Initial 1000 Service Hours

- Engine Speed/Timing Sensor - Clean/Inspect .

Every 1000 Service Hours

: Engine QOil Filter - Change .......ccoceevevveieeenn.e
- Engine Valve Lash and Bridge - Adjust ...........
. Gas Pressure Regulator Condensation - Drain
. Hoses and Clamps - Inspect/Replace .............
~ lIgnition System Timing - Check/Adjust ............
- Infet Air System - Inspect .......cocoeverierveiieieenn
. Radiator-Clean ..........cccccoeiviiiiniiieee e

Every 2000 Service Hours

© Bearing (Ba||) Lubricate «....cooee..... e,
~ Engine Speed/Timing Sensor - CIean/Inspect .....

© Generator - INSpect ... 3
. Generator Set Vibration - Inspect ..........c.cceeeuene.
. Ignition System Spark Plugs - Inspect/Adjust/

" Every Year
. Cooling System Coolant Sample (Level 2) -

Every 4000 Service Hours

Air Starting Motor Lubricator Bowl - Clean .......
. Compressor Bypass - Check ........ceevveeevemnnnenne.
- Crankcase Blowby - Measure/Record ..............

" Engine Mounts - Check .........ooveeeeveeeeeeen.

ObaIN oot
(SCA) - Test/Add ..o

- Aftercooler Condensation - Drain ........o..ceveeeueen, ;
¢ Alternator - INSPect ........ooovveeiiieieee e,

Belts - Inspect/Adjust/Replace ........c.cooeeveveneene. i
Crankcase Pressure - Measure .........c.occceeeeeene.,
Crankshaft Vibration Damper - Inspect ............ ;
Engine Crankcase Breather - Clean

REPIACE ...t

t Stator Lead - CRECK ...oo.veeeeeeeeeeeeeeeeeeeeeeeee,

ODBAIN e

Cylinder Pressure - Measure/Record ...............

Engine Protective Devices - Check ..................

- Starting Motor - Inspect .........ccoooovviiierieiennen.
" Turbocharger - INSpect ..........ccevveeveeeearieeeeeeene



BEST AVAILABLE COPY
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Maintenance Interval Schedule

“#ivd 8000 Service Hours
115 TSRO o

{8 Regulator - Replace ............ 132

53!

HUT00ARd 100 000 Service Hours
S TS

Vinspect .



Derenzo and Associates, Inc.

APPENDIX K

USEPA Region 1
Use of Treatment System Prior to IC Engine Combustion
Control Number 0300121
August 15, 2003

USEPA Region 3
Waiver of Initial Performance Test
Control Number 0200019
February 12, 2002
Request for Initial Performance Test Waiver
October 3, 2002

USEPA Region 5
Clarification of LFG Treatment NSPS Exemption for Dixon/Lee Energy Partners, L.L.C.
December 9, 2003

USEPA Region 9
Kiefer Landfill
April 22, 2004
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Traini Title: Use of Treatment System Prior to IC Engine Combustion
ramning Recipient: Douglas McVay
Author: Michael Kenyon
Comments: :

Subparts: Part 60, WWW Municipal Solid Waste Landfilis

References: 60.752

~Abstract:
Q. What constitutes a "treatment system” accordmg to Subpart WWW, and does .

the treatment system at Rldgewood Power Associates in Johnston, Rhode Island
satisfy the’ requnrements of 40 CFR 60. 7527

A. The pre-treatment system employed by Ridgewood Power does meet EPA’s
criteria for a treatment system as defined under 40 CFR 60.752(b)(2)(iii)(C).
Treatment of the landfill gas in this manner is a means of compliance with the
gas contrel requirements of the NSPS..Region 1 concurs that the IC engines
-combusting the treated landfill gas are not subject to the requirements of40 CFR

60. 752(b)(2)(m)(8)

Letter:
August 15, 2003

~ Douglas L. McVay
Associate Supervising Engineer
Office of Air Resources
Department of Environmental Management



Y

235 Promenade Street

Providence, Rl 02908-5767

Dear Mr. McVay:

Thank you for your June 3, 2003 letter requesting a new NSPS ‘Subpart WWW
applicability determination for Ridgewood Providence Power Partners, L.P.
RPPP operates a small power plant located at the Central Landfill in Johnst.o_n,

Rhode Island. The DEM/EPA had previously determinéd that the RPPP facility,
‘which consists of nine internal combustion engines fired with landfill gas

generated by Central Landfill, must comply with the control system requnrements
found at 40 CFR 60. 752(b)(2)(m)(B)

RPPP is now clalmmg that they treat the landfiil gas prior to combusting the gas
in their IC engines. The landfill gas treatment system filters, de-waters and
compresses the landfill gas prior to use in-the engines, and, according to RPPP,
meets the requirements for a "treatment system” in 40 CFR 60.752(b)(2)(iii}(C).
Therefore, RPPP. maintains that their IC engines combusting the treated gas
should not be subject to the control.requirements of 40 CFR 60.752(b)(2)(iii)(B)-

‘EPA has reviewed relevant applicability determ-in.at_ions., incfuding two that were

presented to the DEM by RPPP, and has also reviewed EPA's proposed
definition for-"treatment system” contained in a May 23, 2002 Federal Register

Notice of proposed rulemaking. [See 67 FR 36480].

As you know, the NSPS does not now contain a definition for the term "treatment
system." However, EPA’s May 23, 2002 Federal Register Notice contains a
proposed definition of the term, which also constitutes.EPA's current

interpretation of the term as it now appears in the NSPS. The preamble to EPA's
May 23, 2002 proposed rulemaking also includes the following statements about
the proposed definition of "treatment system™: .

"At a minimum, the system must filter landfill gas using a dry filter or similar
device (e.g., impaction, interception or diffusion device). The fiiter should reduce
particulate -matter in the gas stream. This will prolong the life of the combustion
device and decrease the buildup of material on combustion device internals,
which will support good combustion. Good combustion is essential to ensuring
the proper destruction of NMOC. In addition, the system must de-water landfitl
gas using chillers or other dehydration equipment. The de-watering equipment
should reduce moisture content of the gas, which will maintain low water content
in the gas and will prevent degradation of combustion efficiencies. Finally, the
system must compress landfill gas using gas blowers or similar devices.
Compression should further reduce the moisture content of the gas and raise gas

pressure to the level required by the end-use combustion device,”

Thus, if RPPP treats the landfill gas it receives in accordance with EPA's
proposed definition of "treatment system" and consistent with the preamble
discussion quoted in the preceding paragraph, then Region 1 concurs that the IC
engines combusting the treated landfill gas are not subject to the requirements of
40 CFR 60. 752(b)(2)(iii)(B). Treatment of the landfill gas in this manner is a
means of comphance with the gas control requirements of the NSPS that differs
from, and is in the alternative to, the 1C engine performance testing and NMOC
destruction efficiency compliance -method that formed the basis of Region 1's
2001 enforcement action. However, keep in mind that, in accordance with 40

‘CFR 60.752(b)(2)(ili)(C), any emissions from any atmospheric vent from the gas

treatment system, including any compressor, are still subject to the requnrements
of 40 CFR 60.752(b)(2)(iii)(A)-and (B).



i \’
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Finally, please note that EPA's current interpretation 6f the term "treatment
system," as it now appears in the NSPS, may change based on any changes that

might be contained in EPA's final rulemaking.

If you have, any questions concerning this applicability determination, please
contact John Courcier of my staff at (617) 918-1659, or by email at
courcier.john@epa.gov.

Sincerely,

Michael Kenyon, Chief
Alr Programs Branch

cc: D. Dart, OES
G. Dain, OES

T. Olivier, OES
J. Courcier, OEP
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Control Number: 0200019

Category: NSPS

EPA Office: Region 3

Date: 02/12/2002

Title: Waiver of Initial Performance Test
Recipient: Steven C. White

Author: Judith Katz

Comments:

Subparts: Part 60, WWW Municipal Solid Waste Landfills

References:_66.752(b)‘(2)(iii)

Abstract:

Q: Will EPA grant a waiver from the initial performance test required in 40 CFR
‘Part 60, Subpart WWW, for.fandfill gas used in a large process heater (more -
than 44 megawatts)? The landfill gas is to be compressed, filtered, and
refrigerated before being sent to-the process heater.

A: Yes. EPA considers compressing, filtering, and refrigerating landfill gas for
use in an energy recovery project to be "treatment" under WWW. Therefore, no

initial performance testis required.

Leﬁen
UNITED STATES ENVIRONMENTAL‘PROTECTION AGENCY

REGION !
1650 Arch Street
Philadelphia, Pennsylvama 19103-2029

February 12, 2002

Steven C. White, PE.



Enerdyne Power Systems

7421 Carmel Executlve Park
Suite 302

Chariotte, North Carolina 28226

‘Re: Request for Waiver of Requirement for Initial Performance Test
‘Dear Mr. White:

This letter responds to your October 10, 2001, letter requesting a waiver. of the
initial performance test requirement in 40 C.F.R. Sec. 60.752(b){2)(iii){B) for the
Atlantic Waste Disposal, Inc./Honeywell International, Inc. project. Landfill gas is
to be piped from the Atlantic Landfill to the Honeywell ammonia plantin
‘Hopewell, Virginia, and burned in a Kellog Primary Reformer, a process heater.

You indicated in conversations and e-mail correspondence with the U.S. .
Environmental Protection Agency ("EPA") that the landfill gas will be refrigerated,
filtered through a 10 micron screen, and compressed before transmission to
Honeywell. 40 C.F.R. Sec. 60.752(b)(2)(iii)(C) states that landfill gas-may be
controlled by routing the collected gas to a treatment system that processes the
collected gas for subsequent sale or use. Based on its technical judgement, EPA
considers refrigeration, filtering through the 10 micron screen, and compression
for combustion in energy recovery devices such as boilers, process heaters (e.g.,
the Kellog Primary Reformer), turbines, or internal combustion engines to satisfy
the definition of treatment at 40 C.F.R. Sec. 60.752(b)(2)(iii)(C). Part 60, Subpart
WWW, does not include an initial performance test for the landfill gas treatment
contral option. Therefore, once this project has met the treatment standards
articulated above, an initial performance test will not be required.

However, emissions from any atmospheric vent from the gas treatment system,
including any compressor, are subject to the requirements of 40 C.F.R. Sec.
60.752(b)(2)(iii)(A) and (B). This does not include exhaust from an energy

recovery device.

EPA's Office of Enforcement and Compliance Assistance and Office of Air
Quality and Planning Standards were consulted for this letter. If you have any
questions about this issue, call Bowen ("Chip") Hosford at (215) 814-3158.

, Sinberély,

Judith M. Katz, Director
Air Protection Division

. cc:’ Edmund J. Skérnolis, Waste Management Incorporated Lisa A. Childress,’

VADEQ, Piedmont Regional Office Gary E. Graham VADEQ Mlchelle Laur,

"EPA, OAQPS Zofia S. Kosim, EPA, OECA

Planning & Results | Compliance Assistance | Compliance Incentives & Auditing ‘| Compliance
’ Moniloring,
Civil' Enforcement | Cleanup Enforcement | Criminal Enforcement | Environmental Juslice | NEPA

EEA_Haml_&mamLanisﬁnunwmm(_mnmm

Last updated on Fnday May 23rd, 2003
URL: http: llcfpub epa.qov/adi/index.cfm?CFID= 17102063&CFTOKEN 92695887&requesttlmeout~180
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OCT 0 3 200
Amy BE. Hardy

Environmenta] Cornpliance Coordmatm
Southeastern Public-Service Authority
Regional Office

723 Woodlake Drive

Chesapeake, Yirginia 23320

Re:  Request for Initia] Performance Test Wajver

Dear Ms. Hardy:

This letter Js in TespoLSe 10 your Qctaber 3, 2002, letter requesting & waiver of the initial
performance test requirement in 40 C.F.R.§60.752 (b)(2)(iii)(B) for the Southeastorn Public ™
Service Authority (“SPSA”) landfill gas 1o energy plant owned and operated by US Energy
Biogas located at the SPSA landfill. Landfill gas is piped from the land/ill to US Energy and
burned in four Caterpillar internal combustion cngines.

_ You indicated in conversations, and by providing Mr. Jamie Margaritis® October 1, 2002,
letter to you, that the landfil) gas will be de-watered by passing through three knockouts, filtered
through two 10 micron screens, cooled in aa air-to-gir cooler, and compressed to 8 psigina 300
horsepower blower before transmission to the energy plaat. 40 C.F.R. §60.752(b)(2)(iii)(C)

-states that landfill gas may be controlled by routing the collected gas to a treatment system that
processes the collected gas for subscquent sale or use, Based on ifs technical judgement, EPA
considers de-watering, filtering through the 10 micron sereen, and compression for combustion
in energy recavery devices such as boilers, process haaters, tutbinzs, or intemnal combustion
engines to satisfy the defitiition of reatment at 40 C.F.R. §60.752(b)(2)(H)(C). Part 60, subpart
WWW, does not include en initial performance test for the landfill gas treatment control option.
Therefore, once this project has met the treatment standards articulated above, an initial .

performance test will not be required.

However, ermssxons from any azmosphenc vent from the gas treatmcnt system, mcludmg
any compressor, are subject to the requitements of 40 C.F.R. §60 J52(0)(2)(i1)(A)Y and (B). - -
This does not include exhaust from an cocrgy recovery device,

o Peiued on 1005 recycledirecyclable paper with 100% po.rl»cansumzr -fiber and process c/z[armc free
: ~ Customer Service Hatling: 1-800-438-24 74 :
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If you have any questions about this issue, call Bawen Hosford 2t (215) 8143158,

Sincerely,

Judfif M. Katz, Direr

Alr Protection Division
cc;  Ethan Chatfield, SCS Engineers
Gary E. Graham, VADEQ
Steva Hackney, VADEQ
Martha Smith, EPA, OAQPS
Zofia 8. Xositm, EPA, OECA,

$p  Printed on 100% fecyelcd/recy cIabld Poper with 100% posi~consumer fiber and proc::.n cldurtuc jrzc.
, Customer Service Hotline: 1-800-438-247%

TOTAL P.A3
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723 Woordlake Drive, Cheszpesks, VA 23320

phonet (757) 4204700 ficx; {757) 424-4133
Www.spsacon - BOARDORTARECTORS

Octaber 3,2002 Wik E W
Bowen (Chip) Hosford T oA W
Environmental Protection Agcncy- Region III : ' {

1650 Arch Street.- _ ‘ ) : . B
Philadelphia, PA 19103-2029 P

: : HQREDRK
Subject: Request for Waiver from Requirement for Initial Performance Test L CRARMAN
outheastem Public Service Avthority (SPSA) Regional Landfill oS
i Cledes B Wi, S

‘Dear Mr, Hosford: P VICECHARMAN

Per our telephbnc conversation on October 2, 2002, the Southeastern Public Servicc.é DabQoncs
" Authority (SPSA) Regional Landfill in Suffolk, Virginia is hereby requesting a waiver
from the initia performance test requirement in 40 CFR. 60,752(b)(2)({ii)(B). L

On June 7, 2002, SPSA submitted a Tier 2 test report, as required by the New Saurce ;

Performance Standards (NSPS), indicating that the facility exceeded the 50 Mg: m‘ﬁmﬁq{

threshold and will therefore be subject 1o certain provisions of the NSPS requiring !

installation and operation of the Gas Collection and Control System (GCCS). On: mﬁmm
. August 15, 2002 the Virginia Department of Environmental Quality (VDEQ) issued: wsa
. the subject facility & draft Title V Air Operating Permit. The draft permit requires the ;

Jandfill gas-to-energy (LFGTE) electrical generation plant, which wtilizes landfill gas ¥

for fuel, 10 perform an inifiel performance test on the 4 Caterpillar internal combustion |

engines, :

In accordance with 40 CER 60, 752(b)(2)(iii)(C), landfill gas collected from 2 MSW :
landfil] may either be combusted in' an appropriate control device or routed to a:-
“treatment system, that processes the collected gas for subsequent sale or use™. Thc:
EPA has recently provided clarification to define the term “landfill gas treatment” in:
the form ¢f dralt NSPS Amerndments. This clarification defined landfill gas treatment -
as *landfill gas processed in a treatment system that filters, de-waters and compresses -
the gas”. Furthermore, the EPA has recently granted other facilities located ‘in:
Virginia waivers based on similar criteria as outlined abave. 'Specifically, the EPA has:
granted & waiver from the initial performance test at the Atlantic Waste Disposal, Ine, -
Landfill in a letter datcd February 19, 2002. _ i

The landfill gas treatment process at the SPSA Landfill, prior to the callected gas;
entering the engines, involves: comptession “through two Hoffman blowers, de-:
watering through-a minimum of 3 knock-out pots and an air to air cooler, and filtering :
through a dry 10-micron 4™ thick filter. The owner/operator of the LFGTE facility, :
US Energy Biogas, has.outlined this proeess in conespondence dated Septermber- 26 :
2002. :

. RO, Box )46
.- Chesapegke, YA 2332041341

Priated en resyeted paacr
R anng 197 buird foke
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" Mr. Steve Hackney
October 2, 2002
Pagez

Since the subject facility routes collected gas from the Landfill to & “treatment system”

prior to- use in the LFGTE plapt, SPSA is requesting a site-specific waiver from the

EPA indicating that the SPSA Regional Landfill satisfies the definition of treatment

~and therefore will be exempt from the mmal pcrformance test rcqmred by the NSPS

and draft Title V permit.

During our discussion on October 2, 2002, backgmimd information (corespondence

~dated September 10, 2002 and September 12, 2002) was forwarded to your office

regarding SPSA’s response to the draft Title V permit, Although the above request for

" waiver .addresses concerns #3 and 4 of this comespondence, SPSA- would also

appreciate EPA guidance ot concemns #1, 2, 5, 6 and 7.

Per 2 telephone conversation with Steve Hackney of Tidewater Regional DEQ on
October 1, 2002, SPSA requested a delay in the permitting process until a resolution is
determined. Mr. Hackney stated the only way the permit could be delayed is by
request from the EPA. Therefors, SPSA is asking for guidance from the EPA on this
matter in delaying permit finalization. Please contact the undersigned if you have any
questions or require additional information,

Sincerely,

Omj £ szofj
Amy E, Hardy .
Environmental Corapliance Coordinator

ce: - Steve Hackney, DEQ-TRO
Richard Cheliras, SPSA
Ethan Chatfield, SCS Engineers
Baob Dick, SCS Engineers
Jamie Margaritas, US Energy Biogas - '
Dominie Antignano, US Energy Biogas |

F-455



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
_ REGION5 .
77 WEST JACKSON BOULEVARD
CHICAGO, IL 60604-3590

DEC 0 9 2003 , ' HEPLYTOT?-IEATTENfIONOfi_: o
o . (AE-173)
Gregory J. Graetz . - :
. Project Engineer . ..
Derenzo and Associates, Inc.

39395 Schoolcraft Road
leonla Mlchlgan 48150

Re. Clarlflcatlon of Landfill Gas Treatment NSPS Exemptlon
1n.D1xon,AIll;nols

for Dlxon/gee Energy Partners, L.L.C.~
Fa‘cility'AI ,.-D,.'.._ ‘No. 103020AGT :

Dear Mr Graetz

Thank you for your October 20, 2003, letter to the U.S.-EPA-
asking for clarification regarding the gas treatment. exemption
for Dixon/Lee Energy Partners landfill to energy facility (Rixon
located near Dikom, Illinois. Dixen utilizes landfill gas:as
fuei- to power internal combustion engines (I_T and electricity
. generators. Dixon actg as the céntrol device for the Landfiil
gas enissions from two neighboring landfills and is-subject tc
the New Source pPerformance Standards (NSP3) for Musicipal Solid
Waste .Landfills (40 .CFR Part 60, Subpart WWW). . -The -Jandfill gas

is the- onay 1:uel used at. the fac111ty

)

’

Your Letter 1nd1cates that prlor Lo use: as fuel in 'the IC. englnes
and genpratora, the" landfill gas is first 1) compressed with -

" blowers, 2) chilled with an air-to-air cooler, 3) de-watered with
a knock-cut pot (tank) and. a demister pad, -and 4) filtered with a
sequence of media that consists cof a primary dry 10-micron filter,
and a secondary dry l-micron filter. You also indicate that Dixon
operateb an air-assisted, open candlestick flare that.is‘used to
contrel landfill.gas during periods of engine maintenance and
repair, and when. control 1s reqtlred for excess landfill.gas

dgeneration.

The regulatlons at 40 C.F. R. Part 60 752(b)(2)(111) state that.
"collected landfill:gas is required to be routed to a control
system that complles with the requirements in either: A) an open '
flare; B) a control system or-enclosed combuster de51gned to
reduce NMOC; or CJ a treatment system thdt processes the '

__;ﬂ__r4collected_gas_for_subsequent_saie—og—ase. The—Jandfitli—gas
applicable to Dixon has been treated for sale or use under

._ 60.752(b) (2) (11ii) (C) . U.S. EPA has made seve_ral determinations

‘Recycled/Recyclable . Printed with Vegetable Oil Based inks on 100% Reoycled-Paper (50% Postconsumer}



. Sincerely yoursl_f?b

“and has statedsln the Federal Register Proposed Rule Amendments ‘
dated May 23, 2002 ~'that compression, de- waterlng, ‘and” fllterlng'

the landfill.gas" ‘down to at reast 10 microns. is conSLdered
treatment for .the’ purposes of 60. 752(b)(2)(111)(c)

Your letter also; asks for clarlflcatlon that once_ the;
gas: isg, treated, pursuant ‘to 60. 752(b)(2)(111)(C) ,tha
no longer subject ito .the monitoring and: recordkeepln
requirements f nd at. 60. 756 (b) and 60. 758(b) and.x
respectlvely_”,_h.fFederal Register Proposed. Rul_“ [
clarify that.onceithe landfill gas is treated,-¥thels

that. buy or use the gas have no further obllgatlons ‘Tela

‘the NSPS: Therefore, Dlxon would not be subject to
monitoring andirec

anda60.753(h)

However,

Region 3 dated—February—L

presented -to- OAQPS .and OECA for comment . ;
Proposed Rule Ame~dments from 2002 ‘are meant to be a
clarification of the existing NSPS,
you have any questions,

staff, at (312) 886 0250.

not changes in the rule. If
feel free to contact. Lynne. Roberts, of my

w
George T. C ernisa
Adir orcement ©

© Assurance Branch

cc: Julie Armitage, Acting Manager

Bureau of-Air - Compllance and Enforcement Sectlonu
Illinois. Env1ronmental Protection Agency

Mary Ann Warner OAQPS
,Research Trlangle Park

e e A Ay e et g et e

Zofla K051m, OECA
- USEPA Headquarters




7 0‘;& UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i m\@’z i REGION 1X
2% g 75 Hawthorne Street
“(PndYé& San Francisco, CA 34105
APR 2 2 2004

Gregory Gratz

" Project Engineer

" Derenzo and Associates, Inc.
39395 Schoolcraft Road
Livonia, MI 48150

Re: Klefer Landfill

Dear Mr. Gratz

The United States Environmental Protection Agency (EPKﬁ"fiz:ceived your letter dated
March 2, 2004 regarding New Source Performance Standard (“NSPS™) Subpart WWW
applicability to internal combustion (“IC”) engines and boilers connected to the Kiefer Landfill

Gas (“LFG”) Treatment system.

EPA has issued several determinations indicating that compression, de-watering, and
landfill gas filtered down to at least 10 microns for use in an energy recovery device is
considered treatment for the purposes of 60. 752(b)(2)(111)(C) In accordance with those previous
determinations, Region 9 concurs with the statement in your letter dated March 2, 2004 that
landfill gas treated in this (compression, de-watering, and filtering landfill gas down to at least 10
microns for use in an energy recovery device) manner is not subject to the requirements of ‘
Subpart WWW or 40 CFR Part 63 Subpart AAAA- Natjonal Emissions Standards for Hazardous
Air Pollutants (NESHAP) for Municipal Solid Waste (MSW) Landfills. _

Sincerely, .

%9%“

Douglas K. McDaniel
Acting Chief, Air Enforcement



Derenzo and Associates, Inc.

APPENDIX L

Caterpillar, Inc.
G3600-G3300 Low Energy Fuels
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Low Energy Fuels

Introduction .
Caterpillar has decades of experience
operating spark-ignited engines on medium
and low energy fuels. Through 1996,
Caterpillar has in excess of 400 megawatts of
landfill and digester gas installations. These
two fuels are the focus of this manual.
Caterpillar offers a complete range of gas
engines that can be operated successfully on
wide range of landfill gas and other low
energy fuels. Our model G3600 and G3500
Low Emission Gas Engines, used in single or
multiple installations, seem to best fit the
profile of economically feasible landfill power
projects. The engines have had specific
product development to make them suitable
for use with landfill gas. Digester applications
are typically smaller in size and have been
served well by our G3300 and G3400 size
engines, although several projects with
digester gas have multiple G3500 or G3600
engines.

All Caterpillar Gas Engines are built on a
diesel frame. The block, crankshaft, bearings,
connecting rods, in fact most of the basic
components are diesel design. As one of the
leading engine designers and builders in the
world, it makes economic and engineering
sense for Caterpillar to use their diesel
strength to build a gas engine. This inherent
structural strength combined with specific
components designed for landfill gas
operation, provides excellent performing,
very durable gas engines.

Opportunity

In the US alone there are some 5000 landfills
in active operation. Worldwide there are many
more landfills. All of these landfills have
decomposing garbage that in turn produces
methane. The methane must be controlled in
order to avoid migration of the gas to
neighboring areas, adverse effects on plant
life, odor, and emission of methane to the
atmosphere. Methane released to the
atmosphere is a factor in proposed global
warming theories. Conversion of methane to
carbon dioxide via combustion reduces the
warming effect.

Of course the benefits of capturing methane
from landfills or digester facilities extends
beyond environmental. Methane can be
converted to money by generating and selling
electricity. Many more landfill gas-to-
electricity projects are anticipated in the
coming years. Digester facilities’ gas-to-
energy projects may not typically sell
electricity but would reduce the overall
amount of electricity the facility is required to
purchase.

Significant landfill gas opportunities have
developed where there are tax credits, such
as in the USA, or subsidized electricity rates,
such as in the UK. Worldwide, these
incentives combined with aggressive
developers have lead to many successful
applications of Caterpillar engines using
landfill gas. Digester applications have
become popular where electricity rates are
high and where restrictions exist against
placing organic material in landfills.

Low Energy Fuel Engine Features
Caterpillar low energy fuel engines are
specifically designed for landfill and digester
applications. The following describes specific
features of the low energy fuel engines.

G3600 Low Energy Fuel Engines
Fuel System

The G3600 fuel system for Low Energy Fuel
applications is modified from the pipeline gas
system to allow for the increased flow and to
prevent problems due to corrosive
contaminants in the fuel. The gas shutoff
valve is increased in size to allow for higher
flow rates and contaminants. The fuel control
valve and gas admission valves are also
modified to allow more flow. A different
camshaft with increased dwell is installed to
increase the gas flow through the gas
admission valves. For prechamber
enrichment fuel, the standard check valve is

installed but the needle valve is larger than

the standard needle valve.

The minimum fuel supply pressure
requirement is the same as pipeline gas
engines, 310 kPa (45 psi) at the fuel control
valve, downstream from the gas pressure



regulator. In some cases the gas pressure
regulator has internal modifications to allow
for higher flow requirement.

Cooling System

The cooling system configuration for landfill
or other corrosive fuel applications does not
change from the standard G3600 arrangement
however the jacket water temperature is
elevated with thermostats which control to
110°C (230°F). The cooling system consists
of two circuits which are described below.

The jacket water circuit temperature is
elevated to prevent condensation of acidic
compounds inside the engine. The standard
G3600 engine driven jacket water pump can
be used up to 112°C (235°F).

The separate circuit system includes the
aftercooler and oil cooler which are run in
parallel. The aftercooler does not change
since the fuel is mixed with the air in the
intake port, after the aftercooler. Oil
~ temperature is controlled by thermostats
which regulate oil flow through the oil cooler.
The oil temperature is maintained at 85°C
(185°F).

Crankcase Ventilation System

The low energy fuel engines have a non-
ingestive positive crankcase ventilation to
purge the moisture and corrosive blow-by
gases from the crankcase. The crankcase
ventilation system is an integral part of the
engines and is essential for successful
operation. The system requires a customer-
supplied blower. Setup of this system is
describe later in this manual.

Cylinder Heads

The ignition body which holds the
prechamber into the cylinder head has higher
corrosion resistance than the standard
ignition body. Extensive field testing has
shown this component is susceptible to
corrosion unless the material is upgraded.
The rest of the head components are identical
to heads used on pipeline gas applications.

Turbine Cleaning System

An abrasive cleaning system is provided to
prevent excessive deposits of silicon and ash
from engine oil on the turbine wheel of the

turbocharger. The system uses a light,
combustible cleaning media such as ground
walnut shells to remove the deposits.
Compressed air at 6.9 bar (100 psi) is
required to inject the cleaning media into the
exhaust stream. The maximum interval
between cleanings is 50 hours of operation.

G3500 Low Energy Fuel Engines

Fuel System

The fuel system for low energy fuels is sized for
the larger volumes of fuel flow. For example,
the volume of landfill gas flow through an
engine is 81% higher than a similarly powered
engine using natural gas. The increased flow on
landfill gas (19.7 MJ/Nm3, 500 Btu/scf) is
required in order to supply the engine with
same energy flow when compared with natural
gas (35.6 MJ/Nm3, 905 Btu/scf).

The standard fuel system carburetor used in
North America is the Impco 600D Vari-Fuel.
The Vari-Fuel model has replaceable gas jets
that can be changed to operate on various
gases. All engines with the Impco Vari-Fuel
carburetor are run at the factory on natural
gas. The units are shipped with natural gas
jets installed to allow a dealer to run the
engines in their shop, if required. The jets for
other gasses will be shipped with the engines
and can be installed on site in about a quarter-
hour operation. The jets shipped with landfill
engines are sized for 400 to 520 Btu/scf fuel.
The gas pressure regulator is a Fisher
Controls Model 133L, which has a 2 inch NPT
body with a 2 inch diameter internal orifice.
The fuel system is supplied in a low pressure
gas configuration, requiring a fuel supply
pressure of 7 to 35 kPa (1 to 5 psig).

The standard fuel system in Europe uses
hardware from Deltec. The Deltec has a
mixer body with a removable venturi that is
easily changed. Various venturi sizes exist to
permit engine operation on a wide range of
fuels. The engine is tested in the factory using
natural gas then the venturi is removed prior
to shipment. COSA dealers procure the
proper venturi for their customer’s fuel
directly from Deltec. The gas pressure
regulator is supplied by Dungs. This system
is for use with low pressure gas in the range
of 11 to 22 MJ/Nm?® and 50 to 100 mBar.



Cooling System

The cooling system used in landfill, or other
corrosive gas applications, is two-circuit with
the jacket water temperature elevated above
the standard 99°C (210°F). The two circuits
are the jacket water circuit and the auxiliary
circuit. Each are explained below.

The landfill engine has, as standard
equipment, a high temperature jacket water
cooling system. The thermostats begin to
open at 110°C (230°F) while standard cooling
thermostats are fully open at 98°C. The
higher jacket water temperature is used to
prevent water from condensing on the
cylinder liners and in the crankcase.
Condensed water will frequently be acidic and
cause corrosion to occur. The jacket water
circuit in the 2-circuit cooling system
separates the oil cooler from the jacket water
circuit. The oil cooler becomes a part of the
auxiliary cooling circuit.

The standard jacket water pump seal is
replaced with a seal designed to operate at the
higher jacket water temperatures. However, if
the jacket temperature is continually above
112°C (235°F), the seal will not be effective
and the Caterpillar pump must be replaced
with a customer supplied pump.

Standard cooling systems have the oil cooler
in series with the circulation of the jacket
water. The two-circuit cooling system has an
elevated jacket water temperature which
would cause the oil temperature to be above
the allowable limit of 99°C. Consequently, the
oil cooler is moved from the jacket water
circuit to the auxiliary circuit.

The auxiliary water flows from the pump to
the aftercooler core, then to the oil cooler
core, then to the thermostatic control valve,
to the radiator, and finally back to the pump.
The thermostat in the auxiliary circuit is set
for 54°C (130°F). Lower temperatures are not
permitted in order to minimize the amount of
potentially corrosive condensation in the
intake manifold. The rating with landfill gas
and 54°C (130°F) SCAC is higher than the
rating for natural gas and 54°C (130°F)
SCAC. This is due to the high Methane
Number (> 120 MN) of landfill gas which
leads to a large detonation margin.

The aftercooler core used in landfill and other
corrosive gas applications is made from
stainless steel. This core is a standard part of
the landfill package and provides the
corrosion resistance required to avoid attacks
from hydrogen sulfide and acids of chlorine
and fluorine.

The oil cooler has a thermostat to regulate oil
flow through the cooler. The thermostat
begins to open at 93°C (200°F) to control the
minimum oil temperature. This prevents the
oil from being overcooled, which would cause
maintenance problems and shorten engine
life.

Crankcase Ventilation System

The low energy fuel engines have a non-
ingestive positive crankcase ventilation to
purge the moisture and corrosive blow-by
gases from the crankcase. The crankcase
ventilation system is an integral part of the
engines and is essential for successful
operation. The system requires a customer-
supplied blower. Setup of this system is
describe later in this manual.

Cylinder Heads

Cylinder heads for the landfill engine
incorporate several modifications in order to
provide normal service life. Valve guide
clearance is decreased to minimize the
amount of corrosive blowby. Valve seats are
given a special three angle shape to provide a
combination of long life and increased contact
forces. The greater contact force combats
increased levels of deposits from higher TBN
oils and other deposits associated with landfill
gas.

G3400 - G3300 Low Energy Fuel
Engines

The G3300 and G3400 engines have only
some of the special features offered on the
G3500. For this reason, these engines are
limited in their low energy fuel applications.
The G3400 and G3300 TA engines are not
offered for landfill or digester applications.
The G3400 and G3300 NA engines may be
used in digester or landfill applications if the
fuel contaminants are below the levels shown
for a standard engine in Table 1.



Fuel System

The fuel system offered for stoichiometric
product is from Impco. The Impco carburetor
allows the internal valve and jet to be changed
in order to operate on digester gas.

Cooling System

The G3400 and G3300 engines do not offer
high temperature jacket water operation.
When using digester gas, the jacket water
outlet temperature should be maintained as
close as possible to 99°C (210°F).

Crankcase Ventilation System
Caterpillar recommends that a non-ingestive
crankcase ventilation system be added to the
G3400 and G3300 engines when operating on
digester gas. The system aids in the removal
of potentially corrosive blowby gases in the
crankcase. Setup of this system is described
later in the manual.

Low Energy Fuels

Numerous low energy fuels are available for
potential application in reciprocating engines;
coke gas, blast furnace gas, producer gas,
landfill gas, digester gas, wood gas, among
others. Currently, only landfill gas, digester
gas and coal seam gas have seen widespread
commercial viability.

Landfill Gas

Composition

Landfill gas is produced through the natural
anaerobic decomposition of organic landfill
wastes. As it naturally occurs, the gas has a
composition of 55% methane and 45% carbon
dioxide. However, the concentration of
methane and carbon dioxide varies
considerably depending on the landfill
management technique. In practice, a typical
landfill gas composition has 45-50% methane,
3545% carbon dioxide, 0-2% oxygen, 1-15%
nitrogen, plus a trace amounts of many other
compounds. Nearly all landfills that operate
with a gas collection system will have a pump
pulling the gas from the field. As the gas is
pulled from the field, some air intrusion from
the top and perimeter of the landfill into the
gas is expected but if the level of oxygen in the
gas exceeds 2%, problems are to be expected.
The presence of oxygen in the landfill will slow

down or stop the methogenic bacteria from
breaking down the landfill material. When this
happens, the methane concentration drops
considerably. If the oxygen level is greater than
2%, the landfill operator is not concerned about
optimal methane production but may be
attempting to control gas migration into areas
around the landfill or control excessive odor.
With careful landfill gas collection
management, a gas of stable methane content
within the range of 50-55% methane can be
obtained. Maintaining the methane to carbon
dioxide ratio from 1.1 to 1.2 provides ideal gas
production. For best engine operation results,
Caterpillar recommends operation on gases
with 45-55% methane.

When sampling the landfill for the gas
chemistry, it is important to take multiple
samples over a period of weeks. The
composition of landfill gas will fluctuate
depending on the amount of precipitation,
ambient pressure and temperature, and
changes in the landfill size.

For landfills where high levels of oxygen are
required in order to control odor or
migration, engines may operate successfully
with lower methane concentration levels but
the gas constituency is expected to change
erratically with time, leading to carburetion
problems. Engine power output will also be
reduced. With the increased levels of oxygen,
care must be taken to avoid creating a
flammable mixture of methane and air in the
fuel collection system or in the landfill.
Methane has a stoichiometric point by volume
of 9.47% in air and can combust if the
methane concentration is in the range from
5% to 15% by volume. Also with the increased
levels of oxygen, nitrogen will appear
according to the oxygen/nitrogen ratio in air.
When nitrogen levels exceed the amount
expected compared to oxygen, combustion
may be occurring in the landfill. Note that gas
quality problems often occur only in a zone of
the landfill. A properly designed landfill will
have many zones, each with its own isolated
gas collection system. By properly tuning all
areas of the landfill, good quality gas can be
expected.



Contaminants

Landfill and digester gases routinely contain
corrosive elements and solid particles. These
contaminants, depending on their
concentration, can be harmful to the engine.
Understanding these elements and
monitoring them is necessary for acceptable
engine performance and life. The corrosive
elements are divided into four major
categories. They are sulfur compounds,
halides, acids, and solids. Table 1 shows the

maximum concentration for gas contaminants.

Note some limits vary according to fuel heat
value and some limits depend on engine
configuration.

Sulfur Compounds

Sulfur compounds are formed during the
decomposition of organic waste. The primary
compound of concern is hydrogen sulfide
(H-S). Hydrogen sulfide is corrosive and can
lead to failed aftercooler cores, bearings, and
any parts containing copper in the engine.

The maximum level of hydrogen sulfide is
listed in mass per fuel heating value. Listing

the maximum level of hydrogen sulfide in
parts per million (ppm) is unsatisfactory. A
fixed ppm level and varying fuel heating value
will lead to a change in the total amount of
H,S delivered to the engine. Consider the
following example: 1000 ppm of HsS in field
gas (1000 Btu/ft®) equals 10.67 grams of
sulfur per kW. Example 2: 1000 PPMV of H,S
in landfill gas (450 Btu/ft®) equal 26.2 grams
of sulfur per kW. In the above examples, both
have 1000 ppm HsS but the second case
results in 2 1/2 times more sulfur per KW in
the engine. The maximum level of HyS
allowed in the fuel is shown in Table 1. For
hydrogen sulfide testing, Caterpillar
recommends Core Laboratories (see page 10
for address).

If the HsS concentration is greater than the
limit, the fuel must be treated to reduce the
level of HsS. The direct HsS attack cannot be
deterred by high TBN oils or controlled by oil
analysis. Therefore, it is essential that the H,S
in the fuel gas be reduced to levels below the
maximum. There are various devices available
to reduce H,S in the fuel gas, such as

Sulfur Compounds as H,S mg H,S/MJ 0.43
See footnote (1,2)* ug H,S/Btu 0.45
Halide Compounds as ClI mg C/MJ 0 19
See footnote (1,3)* ug Cl/Btu 0 20
Ammonia mg NH3 /MJ 0 2.81
ug NHy/Btu 0 2.96
Qil Content mg/MJ 1.19 1.19
ug/Btu 1.25 1.25
Particulates in Fuel mg/MJ 0.80 0.80
See footnote (1,4)* ug/Btu 0.84 0.84
Particulate Size in Fuel: microns 1 1
Silicon in Fue! mg Si/MJ 0.1 0.56
See footnote (1,4)" ug Si/Btu 0.1 0.60
Maximum Temperature °C 60 60
oF 140 140
Minimum Temperature °C 10 -10
°F -50 -50
Fuel Pressure Fluctuation kPa + 1.7 1.7
psig 0.25 0.25
Water Content Saturated fuel or air is acceptable. Water condensation in
the fuel lines or engine is not acceptable. It is
recommended to limit the relative humidity to 80% at the
minimum fuel operating temperature.

* Footnotes are located on pages 21 and 22.

Table 1. Maximum Contaminants and Conditions. Unless otherwise noted, Contaminant and Condition limits apply to fuel and

combustion air. See footnote (1) on pages 21 and 22.
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chemically active filters, reactive beds, and
solutions. During use, these devices deplete
the reactive chemicals and their performance
deteriorates. The devices then need servicing
or replacing. We recommend that even
though a fuel gas is scrubbed to remove H,S,
take precautions when using a high sulfur fuel
to protect against these intervals when the
chemical scrubbers deteriorate and require
servicing. Even brief intervals of operation
with high levels of HsS in the fuel can damage
the engine. Consult the section on Lubrication
for additional guidelines.

During combustion, hydrogen sulfide and
other sulfur compounds break apart, forming
sulfuric acid. This is a strong acid that can
cause extensive damage to the engine. It is
important to closely follow the fuel
contaminant limits, application guidelines, and
lubrication recommendations.

Halide Compounds

Landfill gas may contain halogenated
hydrocarbons. These are commonly referred
to as chlorofluorocarbons (CFC’s) and have
been widely used in the refrigerant industry.
Refrigerant 12, the most common refrigerant,
has the chemical name
dichlorodifluoromethane (CCIyFy) and the
trade name Freon-12. Refrigerant 11 and 22
are also similarly composed and have been
widely used. Paint thinners, degreasers,
aerosol cans, refrigerators, and air
conditioners are all sources for CFC’s and
other hydrocarbons. Very few of the
halogenated hydrocarbons are formed from
the decomposition of plastics and other
petroleum-based materials. When the CFC’s
are burned within the engine, chlorine and
fluorine are released during the combustion
process, then react with water, and finally
form hydrochloric acid (HCl) and
hydrofluoric acid (HF). Both these acids are
very corrosive to internal engine components.
Excessive levels of HCI or HF acid result in
accelerated piston ring, cylinder liner, exhaust
valve stem, and valve guide wear.

These hydrocarbons are heavier molecules
than the methane and COj. They tend to

remain in the landfill until the landfill gas is
collected. Once gas is drawn from the field,

the hydrocarbons are evaporated into the
moving gas stream until they are depleted.
Measurements from producing landfills
indicate the volatile hydrocarbons drop to
10-25% from their original levels after one or
two years of gas production.

The level of halides is given in mass divided by
the fuel energy content, or micrograms of
chlorine and fluorine per low heating value of
the gas. This is the total amount of chlorine and
fluorine present in all the various compounds
that may carry halides. See Table 1 for the
maximum acceptable level. If this level is
exceeded at any time through the lifetime of
the project, serious damage may occur to the
engine.

Chlorinated hydrocarbon and
chlorofluorocarbon gases are in relatively low
concentrations within landfill gas, however,
their affect can be great. The most widely
used test to determine gas concentration is
the EPA624 test for volatile hydrocarbons.
This is a EPA water standards test which has
been adapted for measuring gases. The
EPA624 test is acceptable for determining the
chlorine level provided the minimum
threshold of detectability is 5 ppmv. This test
has shown variability from laboratory to
laboratory.

Caterpillar has developed a laboratory test for
measuring the levels of halogens within a
sample of landfill gas. The sample, including
the halogenated organic compounds, is
oxidized in a COy and O atmosphere. The
hydrogen halide by-product of the pyrolysis is
measured electrically using microcoulometric
titration. The accuracy of this equipment is
+0.002%, not including inaccuracy introduced
at the sample withdrawing and depositing.
Caterpillar recommends the follow laboratory
for halogen and hydrogen sulfide testing:

Core Laboratories- Houston
Attention: Gas Analysis Chemist
6310 Rothway Drive
Houston, TX 77040
(713)690-4444 phone
(713)690-5646 fax

If the chlorine or fluorine level exceeds the
maximum shown in Table 1, fuel treatment is



required. Chlorine and fluorine are water
soluble and are frequently carried into the
engine by water vapor. Removing the water
vapor by drying the fuel will reduce halogen
levels. For more information, see the section
on fuel system design in this manual.

Acids

Low energy gases in many cases are
saturated with water vapor. Pure water vapor,
even in large amounts, does not damage the
engine. However, water vapor can combine
with the organic compounds to form organic
acids and combine with carbon dioxide to
form carbonic acid. This water vapor can have
a pH from two to six and can be very
corrosive to the gas handling equipment as
well as the engine. Condensation of water is
not permitted in the engine and should be
avoided at all points in the fuel delivery
system. If condensation is detected in the
engine, the fuel dew point must be sufficiently
reduced prior to the fuel entering the engine
to eliminate condensation in the engine. This
can be accomplished through refrigeration.
For more information, see the section on fuel
system design in this manual.

Silicon

Silicon, the second most abundant element on
the earth, is commonly found in sand, quartz,
flint, granite, glass, clay, and mica. If ingested
into an engine, microscopic pieces of these
compounds can cause abrasive wear leading
to significant damage. Gaseous compounds
containing silicon are man made and can form
deposits in the combustion chamber and
exhaust system of an engine. Both types of
silicon ingestion are discussed below.

Silicon Crystals

Depending upon the landfill cover material,
the climate, and the velocity of the gas within
the fill, significant levels of microscopic silicon
crystals can be carried with the gas.
Generally, this silicon is less than one micron
in size. The particles are generally too small
to cause significant abrasive wear within the
engine. However, if the silicon particles are in
high enough density, they can coagulate in
the combustion process and form larger
particles. These larger particles can result in
abrasive wear of the exhaust valve face and

valve seat. The coagulated silicon particles
can also form indentations on the exhaust
valve face and seat if they become trapped
between those surfaces during valve closure.
These indentations or pitting of the valve face
and seat may result in eventual leakage or
guttering of the valve. Engine oil analysis can
indicate levels of silicon in the engine.

Filtration is recommended to control the
silicon. Filters with 100% effectiveness of
particles 1.0 micron (1 micron equal

10-6 meters) and larger are recommended.
Even with this filtration equipment, significant
amounts of silicon can still enter the engine.
The silicon will be detected in the oil analysis
results. See Lubrication section of this guide
for further information.

Silicon Containing Gases

The more difficult silicon to deal with enters
the engine in gaseous compounds containing
silicon. The most common class of gaseous
silicon compounds known to exist in landfills
and in landfill gas are siloxanes.

Siloxanes are organic compounds composed
of silicon, oxygen, and methyl groups with
structural units of -(CH3)5Si0-, and molecular
weights typically in the range of 150 to 600.
Solubility decreases as the molecular weight
increases. Siloxanes may be volatile or non-
volatile. In the USA, they are not regulated by
the EPA as a VOC because siloxanes have
been shown not to contribute to the formation
of ground level ozone. Siloxanes are common
components in products such as shampoos,
cosmetics, detergents, pharmaceuticals, ink,
lubricants and adhesives. A solid anti-
perspirant may contain 50% siloxanes.
Siloxanes are found wherever consumer
waste and sewage sludge are discharged.

During combustion, the siloxane molecules
break down, freeing the silicon and oxygen
molecules to an unstable monatomic state.
They can then form a deposit by combining
with various other elements that may be
present in the exhaust gases. X-ray diffraction
of deposits shows a mostly amorphous
composition of silica (SiOs) and silicates. The
elemental composition of a deposit has a high
level of silicon plus elements commonly found
in oil additives and wear metals from the

11
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engine, such as calcium, sodium, sulfur, zinc,
iron, copper, and others. Deposits caused by
siloxanes will tend to be white to tan or gray
in color, granular or flaky in nature, and can
become thick. The deposits are extremely
hard and cannot be easily removed by
chemical or physical means.

Deposits can appear in the combustion
chamber, exhaust manifold, turbine, exhaust
stack, and even catalyst equipment. In the
combustion chamber, deposits tend to occur
on the valve faces. This will lead to excessive
valve recession due to the grinding action of
the silica on the valve and valve seat. Deposits
may also lead to valve guttering. This occurs
when a portion of thick deposit on the valve
face chips away. This leaves a path for the
combustion gases to pass through when the
valve is closed, creating a torch effect that
literally melts a part of the valve. It has been
shown that guttering occurrences on engines
with deposits can be decreased by loading the
engine slowly over a 20-30 minute period.
This allows time for the temperature of the
deposits to increase; changing their
consistency to plastic from brittle. Deposits on
the turbine can cause bearing failure due to
imbalance and can cause turbine wheel
erosion due to buildup between the wheel and
housing. Deposits may also mask catalyst or
heat recovery equipment located in the
exhaust stream. '

The maximum amount of silicon permitted in
the gas is shown in Table 1. If the silicon level
in the gas exceeds this amount, serious
damage to the engine may occur. Silicon
levels may vary throughout the lifetime of the
landfill project. Testing is recommended at
the beginning of the project and subsequently
at 6 month intervals until the silicon level is
stabilized. After the silicon level stabilizes,
testing is recommended if any deposits
accumulate in the exhaust or combustion
chamber.

Testing for silicon compounds requires
specialized equipment. The following section
describes the procedure to determine the
level of silicon in landfill gas.

Collection of gas samples for trace silicon
analysis must be done with great care due to

the common presence of silicon in the
environment. The sample should be taken
immediately before the gas delivery to the
engine. Chilled Methanol Adsorption is
recommended for gas sampling. In this
process, a fixed amount of gas is passed
through the adsorption agent, usually
methanol (CH3OH) or a similar hydrocarbon.
The exposed methanol should then be
analyzed by Gas Chromatography and Mass
Spectrometry for the total amount of siloxane
compounds. The total content of silicon in the
sample should be determined by Liquid
Chromatograph with Inductively Coupled
Plasma Atomic Emission Spectroscopy.

Caterpillar has developed gas sampling
equipment for siloxane and halogen
measurements. This kit is available through
Bio-Engineering Services (see address
below). It may be used to accurately collect
and meter gas for the Chilled Methanol
Adsorption technique. The kit contains three
containers of methanol and a system to pass a
fixed amount of gas through the methanol.
The exposed methanol is then sent to a
laboratory for testing. This kit will also gather
gas in a bag for halogen and hydrogen sulfide
content tests.

Caterpillar recommends the following
laboratories for siloxane testing:

Bio-Engineering Services
36 Virginia Street
Southport, PR8 6RU England
44 (0) 1704 539094 phone
44 (0) 1704 501660 fax

Jet-Care International Inc.
3 Saddle Road
Cedar Knoll, NJ 07927-1902
(201)-292-9597 phone
(201)-292-3030 fax

If the total silicon level in the sample exceeds
the limit shown in Table 1, gas treatment is
required. Conventional filtering systems will
not remove siloxane from the landfill gas.
Siloxanes are solvent soluble but are only
water soluble to a limited extent. It is for this
reason that drying the gas of water will only
remove a portion of the siloxane that may be
present in a gas stream. However,



refrigeration of the gas will reduce the level of
siloxanes in the gas. For the most common
siloxanes, D4 and Ds, reduction of the gas
temperature from 43.3°C (110°F) to 4.4°C
(40°F) should result in an approximate 95%
reduction in siloxane level. A limited number
of sites have employed refrigeration as a
means to control siloxanes and this technique
appears to be effective.

Passing the gas through a solvent (methanol,
kerosene, toluene, etc.) will cause the
siloxane molecules to adsorb to the solvent. A
counterflow gas-liquid adsorption bed can be
used to significantly reduce the level of
siloxane as well as chlorine and fluorine in the
gas. However, installation and operation of
such a system is usually cost prohibitive.
Contact Caterpillar for additional details and
supplier recommendations for this type
system.

No additional fuel treatment methods exist at
this time to reduce siloxane in gaseous fuels.

On G3500 engines, a water wash, or water
injection into the engine, has been shown to
reduce siloxane caused buildups. Water is
sprayed into the intake. The added water
vaporizes in the combustion process, cleaning
deposits from the combustion chamber. Water
injection has been used to clean existing
buildups and has been used to control
additional buildups. Injection rates vary from
4 to 16 liters (1-4 gallons) of water per hour of
engine operation. A spray mist of water is
injected downstream of the turbocharger. The
water must be the product of reverse osmosis
cleaning. Raw water will lead to severe
deposits of calcium throughout the engine.

Caution must be used if water injection is
used to clean existing buildups. Pieces of a
deposit may break loose, guttering valves and
damaging the turbochargers. Use low water
injection rates until deposits are removed.
The factory can provide further guidelines
regarding waterwash. The following company
designs and sells water injection systems:

Bio-Engineering Services
36 Virginia Street
Southport, PR8 6RU England
44 (0) 1704 539094 phone
44 (0) 1704 501660 fax

Digester Gas

Digester gas, like landfill gas, is produced
through the natural anaerobic decomposition
of organic wastes. The gas is gathered from a
heated digester tank containing liquid effluent
from sewage, animal wastes, or other wastes
from vegetable and alcohol mills. The tank is
maintained at 35 to 37°C or 55 to 57°C
depending on the type of digestion desired.
The gas is given off at low pressure, typically
around 1 kPa. Many large farms will use a
lagoon rather than a tank for digestion
processes. The lagoon captures animal wastes
from the farm and requires little maintenance.

Digester gas is typically composed of 65%
methane, 35% carbon dioxide, and trace
amounts of several other compounds. The
lower heating value of this fuel is about
23.6 MJ/Nm? (600 Btu/scf).

Digester gas may contain contaminants that
are harmful to the engine. Limits for
contaminants are shown in Table 1. Hydrogen
sulfide is common in digester gas and must
be reduced if the concentration exceeds our
guidelines. Silicon compounds may also be
present in the gas if the digester is processing
wastes involving consumer products.
Siloxanes will be in the digester’s liquid
effluent but typically, only a limited amount
will migrate to the gas. If any deposits or
buildup are detected in the combustion
chamber or exhaust system, a fuel test should
be done to check the siloxane level.
Additional information about siloxane and
silicon are given in the section on landfill gas
contaminants.

Coal Seam Gas

Methane gas is released from coal. This gas
can be collected and burned to produce
electricity or the gas can be cleaned and sold.
The percent of methane varies depending on
the mining activity of the coal seam. If the
coal is actively being mined, air is “pulled”
through coal seam to remove the methane
gas from the mine. Methane gas can also be
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extracted by drilling directly into the coal
seam. For active mines the percent of
methane in the gas will vary considerably. An
air fuel ratio control or a method to blend air
to stabilize the percent of methane in the gas
is necessary.

There are few contaminants in coal seam gas.
Some coal contains sulfur, but the sulfur is
locked within the coal and is not released to
the methane gas in any significant quantity.
Water and coal dust must be removed from
the gas. See Table 1 for maximum
contaminants and conditions.

A small percentage of the coal seam gas will be
COs. Oxygen content will be dependent on the
amount of air that is pulled from the mine with
the methane gas. Sometimes the air content is
very large and the methane in the gas can drop
to a very low value of 30% because coal seam
gas with a very low percentage of methane has
a low energy value (low btu/cu ft). To properly
mix the correct amount of this low energy fuel,
special modifications to the fuel system are
needed to flow a much higher volume of gas.
The fuel system of the standard low energy
fuel gas engine is designed to operate on gases

with a minimum of 50% methane content.

Landfill Gas Processing
Equipment

The following section provides general
information about the equipment used to
gather and process landfill gas. Caterpillar
recommends those involved with landfill
design, landfill gas processing, and landfill
site evaluations consult with experts in those
areas. Caterpillar can provide contacts upon
request.

The components of the gas processing system
can form a significant portion of the capital
cost of a project. The components need to be
selected for function, reliability, and
resistance to corrosion. A gas recovery
project is only as reliable as its weakest link
and the components of the gas processing
equipment needs to be as reliable as any
other component. Figure 1 shows a typical
gas processing equipment for a landfill gas
recovery project. Some customers will
request that the dealer also supply the gas
processing equipment. Most customers will
work in conjunction with a consulting firm
that specializes in landfill gas recovery and
prediction of methane production from a
landfill.

Gas Compressor Schematic
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The gas processing equipment delivers gas
from the landfill to the engine. The equipment
required will include a compressor and other
components, depending on the landfill. The
compressor provides a vacuum to draw gas
from the field and the positive pressure
required to force the gas through the
processing equipment to the engine.

The following is a discussion of gas
processing equipment found in a typical gas-
to-energy project. The equipment listed here
is common to many landfills but may not be
required for all sites. Consultation with a
landfill design expert will determine how best
to deliver gas for your gas-to-energy project.

Inlet Scrubber and Filter: This scrubber
removes water from the gas and traps solid
matter. It is used to protect the compressor
from free water and solid matter that may be
carried by the gas. Construction is usually
carbon steel with the interior epoxy coated to
protect from corrosion. Additional filtration
will be required before gas can be used in an

engine.

Gas Compressor: Many different designs
and suppliers of compressors have been
applied successfully on landfill gas projects.
The following are some general remarks
about compressors.

Centrifugal compressors are used for low
pressure ratios of up to 35 kPa (5 psi). They
are relatively low cost.

Rotary sliding vane compressors are applied
successfully on projects up to 200 kPa (30 psi).
They offer a wide range of pressures by
changing the drive pulley ratios and are
moderate in cost. They have good efficiency in
converting power to compression.

Lobe or Roots compressor can operate up to
200 kPa3 (30 psi). They are moderate to high
cost and have a medium efficiency in
converting power to compression. They may
create a noise level problem.

Reciprocating Compressors have a wide range
of pressure and flow capability and offer the
highest efficiency in converting power to
compression. They are relatively low

maintenance but they are usually the most
expensive. A reciprocating compressor is not
cost effective unless the pressure required for
the project is 300 kPa (45 psi) or greater.

Rotary screw or flooded screw compressors
have approximately the same pressure ratios
as a reciprocating compressor and have
nearly similar costs. The screw is less
efficient in converting power to compression.

Demister: This removes oil from the gas
stream. It is required if oil is injected into the
gas stream to lubricate the compressor. Some
customers place a coalescing filter at this
position if a gas dryer is also being used. This
helps to remove a greater percentage of oil
prior to the gas entering the dryer, thus
improving the heat transfer efficiency of the
dryer.

Gas to Air Cooler: This reduces the gas
temperature after it is compressed. If a dryer
is being used, the cooler reduces the power
required to operate the dryer. This gas to air
cooler may also be used as the primary gas
cooler. Gas cooling is required to reduce the
amount of water in the landfill gas. This
avoids potentially corrosive condensation
occurring later in the fuel delivery system or
in the engine.

Gas to Gas Heat Exchanger: This heat
exchanger precools the gas entering the
dryer to reduce the dryer power demand. The
gas leaving the dryer is reheated by the gas
to gas heat exchangers to prevent any water
from condensing downstream. Typical
material for this heat exchanger is stainless
steel.

Dryer: Usually this is a gas to liquid heat
exchanger using landfill gas and a refrigerant.
The landfill gas is dried by chilling it to a dew
point of 2-3°C. Dryers are not required for all
landfills but are an excellent method to
reduce the level of halogens and hydrogen
sulfide in the landfill gas. These contaminants
are water soluble and their concentration will
be reduced by decreasing the amount of
water in the gas. Dryers will also reduce to a
lesser extent the level of siloxanes in the gas.
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Coalescing Filter: Removes any water or oil
droplets that may remain in the gas stream
as well as all remaining solid matter down to
0.4 microns.

Pressure Control By-Pass Valve: Required
to protect positive displacement compressors
from over pressure during low flow periods.
The pressure control valve is required on
centrifugal compressors to keep the
compressor out of the choke or stall operating
range.

Condensate Drain: For the water removed
from the gas. Typical condensate volumes are
approximately 130 L/day for a G3516 Engine.
The condensate is usually stored in a holding
tank and sampled for hydrocarbons. If found
to contain acceptably low levels, it should be
disposed of in a sanitary sewer. If the
hydrocarbon levels are above limits, the
condensate may be filtered through a carbon
adsorption filter and then sent to a sanitary
sewer. The condensate contains essential
nutriments for the methane producing
bacteria. Some countries may permit
condensate to be returned to the landfill to
stimulate methane production.

Engine Emissions

When using landfill or digester gas, the
emission levels for NO, are reduced at a
given exhaust oxygen level due to the high
concentrations of COy (40-60%). The COs has
a high specific heat, cooling the combustion
process. The reduced temperature
combustion reduces the peak cylinder
pressure, thereby reducing the production of
NO,. This is true for rich burn or lean burn
engines.

The high level of COs in many low energy
gases creates larger flame quench zones near
the cylinder walls, piston, and cylinder head.
In these zones combustion is incomplete or
does not occur at all. In partially complete
combustion areas, CO, which wants to
become COj, is frozen during the
combustion process, resulting in CO levels as
much as 65% greater than for natural gas. For
portions of the air/fuel mixture residing
entirely in the quench zone, no combustion

occurs and that air/fuel mixture is exhausted
as unburned hydrocarbons. The result is a
40% increase in total hydrocarbons (THC)
when compared with natural gas THC
emissions. The non-methane hydrocarbon
(NMHC) emissions however, are very low
due to the low content of NMHC'’s in the fuel.

Catalyst Operation With Landfill Gas
or Digester Gas

Several attempts have been made to control
exhaust emissions of reciprocating engines
operating on landfill gas or digester gas with
an exhaust gas catalyst. Landfill gas contains
contaminants such as chlorine, fluorine, and
silicon that have proven to be detrimental to
exhaust catalysts. Digester gas may contain
hydrogen sulfide that will poison the catalyst.
In addition, many users select lubricating oils
that have high ash content. The ash tends to
coat the catalyst, making the catalyst
ineffective in a short period of time. For these
reasons, we do not recommend the use of
catalysts in conjunction with landfill or
digester applications.

Lubrication

Proper lubrication is critical to the success of
your engine operation, especially in landfill and
digester applications. The following lubrication
guidelines are provided when using fuels with
corrosive components. Additional information
about lubrication is provided in the Lubrication
section of the A&I Guide.

Select a proven natural gas engine oil, or
select a natural gas engine oil specifically
formulated for use with landfill or digester
gas. Use the same selection method for this
oil as specified for commercial oils mentioned
in the Lubrication section of the A&I Guide.
Keep in mind that gas contaminant levels may
frequently change, making selection of the
proper lubricant difficult. Work closely with
the oil supplier, landfill operator, and engine
servicing group to select the proper oil.

Oils with higher TBN values generally have
higher levels of sulfated ash. Ash can cause
deposit buildup that leads to valve,
combustion chamber, and turbocharger
damage and can lead to shortened engine life.



If a suitable landfill oil is not available, then
the oil change interval must be shortened to
avoid problems with deposits and corrosion.

The Scheduled Oil Sampling (SOS) program
must be used to evaluate the engine wear and
oil condition. This assures oil change periods
are not extended beyond safe limits and that
other problems are not overlooked.

As the level of contaminants increase, the oil
change interval will decrease.

The level of silicon in the oil may be elevated.
The fuel and air filtering systems should be
checked to insure that inorganic silicon
(silica), which is abrasive, is being captured.
Organic silicon (siloxanes) will pass through
the fuel filter and a portion will be captured
by the engine oil. The organic silicon in the
oil is not abrasive and will not damage the
engine. However, siloxanes in the oil are a
warning that there may be damaging deposits
in the combustion chamber. Silicon levels up
to 50 parts per million in the oil are not
uncommon and can be tolerated provided
they are less than one micron in size and do
not cause any exhaust valve face wear or
guttering. Levels of 100 ppm have been
observed that do not cause engine damage. In
these cases, the source of silicon is organic.

Additional oil analysis can be used in
combination with the SOS program. For high
sulfur fuels, oil viscosity by ASTM D445 and
TBN by ASTM D2896 are the preferred tests.
For engines running on landfill or sewage
gas, oil viscosity by ASTM D445 and TAN by
D664 are the preferred tests. TAN by D664
may be used by itself or in combination with
TBN by D664 to evaluate the corrosiveness of
the used oil.

For G3500 and G3600, maintain the coolant
outlet temperature at 110°C (230°F). Water
and sulfur oxides are formed during
combustion and will condense on cylinder
walls at low temperature. The higher jacket
temperature minimizes the amount of
condensation. '

For G3400 and G3300 NA engines, maintain
the temperature of the oil in the sump high
enough to prevent water from condensing in

the oil. Normally, maintaining the jacket water
outlet temperature at a minimum of 200°F
(93°C) will accomplish this.

Where it is possible to start the engine on
sweet gas (gas without corrosive
components), bring the engine up to
operating temperature on sweet gas, then
switch to sour gas. Reverse the procedure
when shutting the engine down.

Use non-ingestive positive crankcase
ventilation (PCV) to reduce the HsS attack on
internal engine components. There is no
known oil additive that can protect the internal
bright metal engine components from HyS
attack. The PCV system should remove the
blowby fumes from the crankcase and allow
filtered air to enter the crankcase to dilute the
level of H,S. Guidelines for installing and
sizing a system are given in this guide.

Scheduled Oil Sampling

To achieve maximum life from the engine,
Caterpillar recommends that regular engine
oil analysis be done. Caterpillar dealers offer
Scheduled Oil Sampling (SOS) to assist the
customer in determining the proper oil
change interval based on condemning limits
and trend analysis established for the engine.
The SOS program will also indicate the
presence of oil contaminants. This program
will analyze the condition of your engines,
indicate shortcomings in engine maintenance,
show first signs of excessive wear, and help
reduce repair costs. For an optimal program,
oil samples must be taken every 250
operating hours.

Cooling System

Radiator

Many engine applications have the radiator
engine mounted with a blower fan. The fan
flow ventilates the engine enclosure or
building . This practice is not recommended
for landfill gas applications. Engines with
blower fans results in high air velocities
across the engine surfaces that cause water
condensation in the crankcase and on the
engine. This results in severe maintenance
problems and short engine life. If an engine
driven fan is desired, a box style radiator with
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horizontal entrance and vertical exit is
recommended. This style radiator allows for
the simplicity of an engine-driven radiator
without the air flow over the engine and the
resulting maintenance problems.

Many landfill projects are on active landfills
that expect to have gas production for many
decades. The project equipment is typically
selected for low maintenance, low power
demand, and 20 to 30 year life. For the
following reasons, the radiator of choice for
these applications is a round tube design:

* No solder or gasket joints to fail or leak

* Adequate design margin to withstand the
high jacket water temperatures and
pressures

* Low fan power and noise
¢ Low maintenance

The disadvantages are the slightly larger size
and higher costs. But these disadvantages can
usually be offset by the increased electrical
output due to low fan power.

The radiator should also be designed with no
metals containing copper. These metals are
subject to corrosive attack by landfill gas
contaminants. In addition, a sacrificial anode
should be used with the radiator as added
protection against corrosion.

Expansion Tank

Landfill applications use a jacket water
temperature of 110°C (230°F). The high
jacket water temperature requires unique
cooling system expansion guidelines. A shut
down under load will produce considerable
after-boil and larger expansion tank volumes
than normally are required. Use Table 2
when sizing expansion tanks for G3500 low
energy fuel engines.

Atixiliary System: i+
ansion Tank Volume

G3516 70 gal (265 L)

20 gal (76 L)
G3512 60 gal (230 L) 20 gal (76 L)
G3508 50 gal (190 L) 15gal (57 L)

Table 2.

Engine mounted expansion tanks from the
price list are not available on low energy fuel
engines. The jacket water temperatures of the
low energy fuel engines produce system
pressures greater than the maximum 48 kPa
(7 psi) structural limit of the expansion tank.
Heat exchanger cooled units require a
customer supplied expansion tank of adequate
volume and structural strength to withstand
the pressures of the elevated jacket water
temperature. The maximum pressure
permitted in the cylinder block is shown in the
Cooling Systems section of the A&I Guide.

For G3600 expansion tank guidelines, consult
the Cooling System Guide.

Heat Recovery Equipment

Low energy fuel engines are equipped with
2-circuit, high temperature cooling system.
The elevated jacket water temperature may
make these engines ideal for a customer’s
cogeneration project. On G3500, the landfill
2-circuit cooling system is identical to the
standard 2-circuit system except the jacket
water pump is included. This pump has high
temperature seals and applies for applications
with a maximum jacket water temperature of
110°C (230°F). If heat recovery equipment
can be applied within the head and flow
requirements of the jacket water pump curve,
the engines may be applied without
modification.

There will likely be some acids in the exhaust
gases. Take care to ensure these acids do not
condense in the exhaust heat recovery device.
To prevent condensation, it is recommended
the exhaust gas temperature not be allowed to
cool below 204°C (400°F). If frequent starting
and stopping of the engine is expected, the
heat exchangers must be made corrosion
resistant.

Crankcase Ventilation System

As discussed before, crankcase ventilation is a
critical factor in a successful landfill or
digester gas application. Ventilation of the
crankcase reduces corrosive wear and
extends oil and engine life. Crankcase fumes
are composed primarily of air and fuel
mixture that leaks past the piston rings during
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the compression stroke and early in the
power stroke. Some exhaust gases will also be
present. Blowby will contribute to lubrication
oil contamination. Compounds found in the
blow-by gases and the lubricating oil are:

Water: The water from the products of
combustion plus water that may be in the fuel
gas, if allowed to collect in the crankcase, will
provide the aqueous solution required for acid
formation and attack of engine components.

Hydrogen Sulfide H»S: H,S is commonly
found in landfill and digester gas and will
therefore be found in the crankcase. The H»S
will dissolve in the lubricating oil and
circulate within the engine to attack bright
metals in the engine such as oil cooler and
various bearings and bushings in the engine.

Halogenated Hydrocarbons: These are
commonly referred to as chlorofluorocarbons
and have been widely used in the refrigerant
industry. They are of themselves not harmful
to the engine, but once combusted, chlorine
(C1) and fluorine (FI) molecules are released
to combine with water and form
hydrochloride (HCI) and hydrofluoric (HF1)
acids in the crankcase and oil.

Sulfuric Acid (H2SO4): Hydrogen sulfide
burned in the combustion chamber will form
H»S0Oy4, a strong acid.

The landfill engine arrangement has a positive
crankcase ventilation system to purge these
various gases and water vapor from the

crankcase. There is a filter on the front
accessory cover to allow air to enter the
crankcase. The air purges the gases from the
crankcase and dilutes the remaining gases’
concentrations to harmless levels. Removal of
the blowby gases reduces corrosive wear and
extends oil and engine life.

Design Guidelines For Crankcase
Ventilation System

The crankcase ventilation system requires
some customer supplied components, refer to
Figure 2. The following is a discussion of
these components and application guidelines.

Crankcase Blower

The blower is customer supplied and is usually
an AC electric sized to provide a flow of 1
scf/hp-hr at a negative pressure on 100 mm

(4 in.) of water. Most blowers are not oil-tight
and a minimum amount of oil can condense
within the blower. It is recommended that the
blower be installed in a drip tray to catch any
oil that may drip from the blower. The drip tray
can then have a drain pipe down to a
convenient level for draining and disposal.

Because the engines operate at elevated
jacket water temperatures, oil vapors may be
formed that can appear to be smoke. The
fumes that are blown outside the building by
the blower should go into an area where they
can be dispersed by the prevailing winds.
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Crankcase Ventilation Manifold

The manifold is generally constructed from
152 mm (6 in.) diameter PVC tubing and runs
above a multiple engine installation or along
one wall of the installation. The manifold
should slope away from the crankcase blower
and have a drain port on the end farthest
from the blower. The end of the manifold has
a valve to adjust the overall manifold vacuum.
The risers for each engine should enter the
manifold at the side or top to prevent any oil
condensate in the manifold from running
back into the engine.

Engine Risers

Blowby temperature is 110°C (230°F), or
greater. The first 474 mm (18 in.) of pipe up
from the engine should be made of
temperature resistant material. The remaining
length of the riser is usually made from PCV
tubing. The engine breathers are connected
together, after which the minimum riser size
is 76 mm (3 in.) diameter. At this point, a
butterfly valve is placed between the engine
and the crankcase ventilation manifold. The
butterfly valve is used to regulate the vacuum
on the engine crankcase.

Adjustment Procedures

To set up the system, a Blowby/Air Flow
Indicator (Part No. 812700) is required.
Measure the amount of combustion blowby
for a given engine. This is usually done by
closing the crankcase ventilation valve on the
riser, blocking the crankcase air filter, and
then attaching the blow-by indicator to the oil
fill spout. The reading on the indicator is the
engine’s blow-by. All measurements are to be
taken with the engine running at rated speed,
load, and temperature.

Unplug the crankcase air filter and connect
the blow-by indicator to the inlet port of an air
filter, with the remaining filters, if any,
blocked off. Open the crankcase ventilation
butterfly valve on the riser until the blowby
indicator reads the flow into the air cleaner
equal to the blow-by measured previously at
the oil fill spout.

This procedure will cause a volume of air to
be drawn into the crankcase that is equal to
the blowby gases passing the piston rings.

This will sufficiently dilute the blowby fumes,
reducing corrosive attacks and increase oil
life. Do the above procedure for each engine.
Make a final check of the crankcase pressure
to insure the vacuum is not too large.
Crankcase pressure should not be greater
than -25.4 mm H50 (-1.0 in. H50).

Sometimes it is difficult to precisely size the
blower for a powered system. If the only
blower available is too large, it may draw too
much vacuum on the crankcase ventilation
butterfly valve and make adjustments difficult.
To overcome this problem, an additional valve
can be connected on the crankcase vent
manifold to draw air into the system and
reduce the vacuum to the riser adjusting
valves.

Exhaust System

Landfill gas sites typically operate on a
continuous basis, 24 hour per day, seven days
a week. Under these conditions, exhaust
temperatures remain above the dew point for
acids that may be in the exhaust gases. No
special exhaust system will be required
assuming operation is truly continuous.
However, some landfills do operate less than
continuous, starting and stopping the engine
frequently. In this case, acids and water will
condense in the exhaust system upon
cooldown and therefore, the exhaust system
must be made corrosion resistant.

Engine Protection

The G3500 low energy fuel engine
arrangements for use in 60 Hz applications,
have a shutoff system similar to the natural
gas low emission generator engine, with a few
exceptions. Check your Autocad CD library
for the current engine general dimension
drawing and wiring diagram. The differences
for the low energy fuel engines are:

The high jacket water temperature shutdown
is set at 124°C (255°F).

A high oil temperature shutdown is added and
set at 102°C (215°F).



A jacket water pressure shutdown is added to
prevent coolant flashing to steam if pressure
is lost. This circuit has an arming temperature
switch and is only active when the cooling
system temperature is above 98°C (208°F).
No time delay is required in the switch gear.
This signal should shut down the engine if
water pressure is lost.

A high inlet manifold air temperature alarm is
added and set at 71°C (160°F).

G3500 Landfill arrangements are also
available in 50 Hz configurations and are
listed in the COSA section of the price list.
These arrangements have optional Caterpillar
safeties or shutoffs and are for use by
European dealers only. European dealers
frequently add shutoff groups that meet local
codes and must add the shutdown devices
and alarms that are discussed above.

Generator Set Transient

Response

Low energy fuel engine arrangements are
designed to operate parallel to the utility grid.
These units are not developed for stand alone
operation or to accept large transient loads. If
these units are to operate with an auto-parallel
device, specify the optional Woodward 701A
or Proact governor. These governors provide
variable dynamics for starting or offline
operation and for parallel operation. G3600
governors have adjustable gains that can be
optimized for use on landfill and digester
applications.

Footnotes

(1) Note carefully that the limits given also
cover contaminants that may be ingested by
the combustion air supply. For example, if
chlorine is being ingested to the engine in the
fuel and in the air, the total amount may not
exceed 20.0 ug Cl/Btu of fuel on a Low
Energy Fuel equipped engine. If the fuel is:

50% methane,40% carbon dioxide,
8% nitrogen, and 2% oxygen,

the Lower Heating Value (LHV) is 456
Btu/scf and the stoichiometric air/fuel ratio is
4.76:1, as calculated by the Caterpillar
Methane Number Program. Now the
maximum amount of chlorine is:

(limit for Cl) (LHV)= amount of Cl in fuel, in
this example

(20 ug/Btu) (456 Btu/scf)= 9120 ug Cl/scf
of fuel, assuming there is no chlorine in the
air.

If chlorine is present in the air, the following
example is instructive. Assume that the fuel
has 2.2 ug Cl/Btu and that the engine is
operating at a lambda of 1.5. What is the
maximum allowable chlorine in the air?

For every one standard cubic foot of fuel
burned there is:

(stoichiometric air/fuel ratio) (lambda), in
this example

(4.76) (1.5)=7.14 scf of air per scf of fuel.

Chlorine present in the fuel is:

(Cl concentration) (LHV)= Cl in fuel, in this
example

(2.2 ug/Btu) (456 Btu/scf fuel)=1000 ug Cl/
scf fuel

and then maximum allowable chlorine in the
air is:

(maximum permitted CI - Cl in fuel) / (scf of
air burned per scf of fuel),

(9120-1000) / (7.14)=1137 ug Cl/scf air.

If there was no chlorine in the fuel, the
maximum amount of chlorine allowable in the
air would be:

(9120-0)/(7.14)=1277 ug Cl/scf air.

(2) Sulfur compounds are those which
contain sulfur. Total sulfur level should
account for all sulfur and be expressed as
hydrogen sulfide (HsS). See conversion
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below. Consult Lubrication section of the A&I
Guide for information on proper lubrication
and oil sampling when fuel or air contain
sulfur compounds.

(3) Halide compounds are those which
contain chlorine, fluorine, iodide, or bromine.
Total halide level should account for all
halides and be expressed as chlorine. See
conversion below. Consult Lubrication
section of the A&l Guide for information on
proper lubrication and oil sampling when fuel
or air contain halide compounds.

(4) Total particulate level must include
inorganic silicon. Limit shown for silicon must
account for the total organic (siloxanes, etc)
and inorganic silicon content.

(5) Atlow temperatures, hydrocarbon fuels
may condense and enter the engine. Liquids
are never permitted in the fuel. If liquids
are present, the customer must remove them
by increasing the fuel temperature or by
coalescing filter, or by means. Serious engine
damage will result if liquids are allowed into
the engine.

Useful conversions:

To determine the amount of a particular atom
contained in a compound, such as Cl from a
particular Cl bearing compound,

% Cl= (MW of CI) (number Cl atoms in
compound) (100)/ (MW of compound)

ug Cl/L= (concentration of compound
ug/L) (% C1) /100

and the same procedure can be used for other
atoms and compounds.

To show the level of one contaminant as
another, such as ug F as ug Cl, (for use with
Total Halogen levels),

ug F as Cl = (ug F/L) MW of Cl)/ (MW
of F)

b
To convert ug/Btu to ug/L,
(ug/Btu) (LHV Btu/scf) /(28.3 L/scf)=ug/L

To convert ug/L to ppmv,
ppmv = (ug/L) (23.67)/(MW)

Where,
ppmv = part per million volume

1 mole of gas contains 22.4 liters at 0°C,
101.3 kPa

1 mole of gas contains 23.67 liters at
15.5°C, 101.3 kPa

MW (molecular weight): fluorine-19,
chlorine-35.5, bromine-79.9, iodine-126.9,
sulfur - 32, hydrogen - 1

1f3=283L

1 m3 = 35.31 3
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Appendix M

Summary of USEPA RBLC Query (and other sources) Table M-1
Facility Information (Name, State) Engine Size NOx CcO

State (MMBtu/hr) (kW) (hp) (g/bhp-hr) (ppmv) (g/bhp-hr) (ppmv)
Other Known Sources
Ocean Energy Corp., Inc. NJ 1600 2233 0.60 2.75
Bio Energy Texas, LLC TX 2172 0.60 2.8
USEPA RBLC Query
New England Waste Services VT 1600 2221 0.50 2.75
Ridgewood Power Mgt, LLC RI 2229 0.50 2.75
County of Sacremento, Kiefer CA 4230 0.55 2.7
Minnesota Methane, Tajiuas CA 43,68 4314 0.59
Northwest Reg. Landfill AZ 1410 0.60 4.0 2.5 280
Reliant Energy, Harris X 1664 2343 0.60 3.0
Reliant Energy, Galveston X 2343 0.60 3.0
Reliant Energy, Montgomery X 1664 2343 0.60 3.0
MM San Bernardino Energy CA 14.7 1850 0.60 2.5
MM Hackensack Energyl NJ 9.96 950 1340 1.0 [2.0]
Manchester Renewable Power NJ 8.6 800 1138 1.0 23
Monterey Regional Waste Mgt. CA 1274 1.2
Bio-Energy, EDI Loraine’ OH 14.0 1833 1.5 2.4
Bio-Energy, EDI Carbon’ OH 14.0 1400 1877 1.5 2.5
Sumpter Energy, Carleton Farms® MI 8.6 817 1138 1.8 29
Northern Tier Solid Waste PA 815 2.0 3.0
Sumpter Energy, Carleton Farms MI 8.6 1138 20 29
Sumpter Energy, City Sand MI 8.6 1138 2.0 29
Sumpter Energy, Pine Tree MI 8.6 800 1138 2.0 2.9
Minnesota Methane, Maricopa5 AZ 800
Bio Energy, EDI Azusa® CA

[Parentheses indicate calculated value based on information presented in USEPA RBLC Database]

Notes

SANRANE ol

Project Cancelled.

. Data presented in the USEPA RBLC indicates a CO emission rate of 0.607 Ib/MMBtu, which converts to 2.0 g/bhp-hr.
Data presented in the USEPA RBLC is for one 1830 hp engine, not a 5500 hp engine. NOx and CO emissions are adjusted accordingly.

Revised permit has been issued for this facility with limits consistent with Bio-Energy site in Loraine County (1.5 g/bhp-hr NOx, 2.5 g/bhp-hr CO).
Permitted emission rate for the six (6) ICE expansion is equal to 1.8 g/bhp-hr NOx, 2.9 g/bhp-hr CO.

Emission limits issued for 99 TpY for CO and NOx to avoid major source determination.




Derenzo and Associates, Inc.

Appendix M
Summary of USEPA RBLC Query (and other sources) Table M-1
Facility Information (Name, State) PM SOx VOC/ROC/NMOC
Name State (g/bhp-hr) (Ib/hr) (Ib/MMBtu) | (Ib/hr)  (Ib/MMBtu) | (g/bhp-hr)  (Ib/hr)  (ppmv)
Other Known Sources
Ocean Energy Corp., Inc. NJ 0.24 1.18 0.77 20
Bio Energy Texas, LLC TX 0.148 0.71 0.26 0.76 20
USEPA RBLC Query
New England Waste Services vT
Ridgewood Power Mgt, LLC RI 0.1 0.49 0.76 20
County of Sacremento, Kiefer CA
Minnesota Methane, Tajiuas CA [0.34] 0.073 20
Northwest Reg. Landfill AZ
Reliant Energy, Harris TX [0.15] 0.77 1.27 0.28 0.83
Reliant Energy, Galveston X [0.09] 0.49 1.20 [0.16] 0.83
Reliant Energy, Montgomery X [0.15] 0.77 0.28
MM San Bernardino Energy CA [0.04] 0.20 0.10 [0.01] 0.80
MM Hackensack Energy' NI [0.13] 0.55 0.139 [0.25] 0.74
Manchester Renewable Power NI 0.375
Monterey Regional Waste Mgt. CA
Bio-Energy, EDI Loraine’ OH [0.09] 0.37 0.20 [0.01] [0.17] 0.68 20
Bio-Energy, EDI Carbon’ OH [0.09] 04 0.23 [0.02] 20
Sumpter Energy, Carleton Farms® MI
Northern Tier Solid Waste PA _ 1.0 20
Sumpter Energy, Carleton Farms MI
Sumpter Energy, City Sand MI 0.2 20
Sumpter Energy, Pine Tree MI 0.2 8.8 20
Minnesota Methane, Maricopas AZ
Bio Energy, EDI Azusa® CA
[Parentheses indicate calculated value based on information presented in USEPA RBLC Database]
Notes
1. Data presented in the USEPA RBLC indicates a CO emission rate of 0.607 1b/MMBtu, which converts to 2.0 g/bhp-hr.
2. Data presented in the USEPA RBLC is for one 1830 hp engine, not a 5500 hp engine. NOx and CO emissions are adjusted accordingly.
3. Revised permit has been issued for this facility with limits consistent with Bio-Energy site in Loraine County (1.5 g/bhp-hr NOx, 2.5 g/bhp-hr CO).
4. Permitted emission rate for the six (6) ICE expansion is equal to 1.8 g/bhp-hr NOx, 2.9 g/bhp-hr CO.
5. Emission limits issued for 99 TpY for CO and NOx to avoid major source determination.
6. Project Cancelled.
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COMPREHENSIVE REPORT
Report Date: 03/17/2006

Pa"of 42

Facility Information

RBLC ID:

Corporate/Company Name:
Facility Name:

Facility Contact:

Facility Description:

Permit Type:

EPA Region:
Faciliy County:
Facility State:
Facility ZIP Code:
Permit Issued By:

Other Agency Contact Info:

Other Permitting
Information:

AZ-0042 (final)

NORTHWEST REGIONAL LANDFILL
NORTHWEST REGIONAL LANDFILL
DAVE BEARDEN (602) 708-9815
MUNICIPAL LANDFILL

D: Both B (Add new process to existing facility) &C (Modify process at existing
facility)

9

MARICOPA

AZ

85374

MARICOPA CO AIR POLLUTION CONTROL, AZ (Agency Name)

Date Determination

Last Updated:

Permit Number:
Permit Date:
FRS Number:
SIC Code:
NAICS:

MR. AL BROWN (Agency Contact) (602) 506-6616 ABROWN@MAIL.MARICOPA.GOV

DALE A LIEB
AZ

(602) 506-6738

05/24/2005

V97016
10/27/2003 (actual)
110001693392
4953

562212

IProcess/Pollutant Information

PROCESS FLARE, ENCLOSED
NAME:
Process Type: 19.320 (Digester and Landfill Gas Flares)
Primary Fuel: LANDFILL GAS
Throughput:
Process Notes:
POLLUTANT CAS Number: 10102

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm
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NAME: NOX

Emission Limit 1: 0.0410 LB/MMBTU
Emission Limit 2:

Standard Emission: 0.0410 LB/MMBTU
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: N)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 0.1300 LB/MMBTU
Emission Limit 2:

Standard Emission: 0.1300 LB/MMBTU
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: o)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

[Process/Pollutant Information

PROCESS INTERNAL COMBUSTION ENGINE
NAME:

Process Type: 17.150 (Other Gaseous)
Primary Fuel: LANDFILL GAS
Throughput: 1410.00 HP

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm 4/14/2006
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Process Notes:

POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 0.6000 G/B-HP-H

Emission Limit 2: 4500.0000 PPM

Standard Emission: 0.6000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: )]

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 2.5000 G/B-HP-H

Emission Limit 2: 280.0000 PPM

Standard Emission: 2.5000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: )]

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

Facility Information

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm 4/14/2006
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RBLC ID:

Corporate/Company Name:

Facility Name:
Facility Contact:

Facility Description:

Permit Type:
EPA Region:
Faciliy County:
Facility State:
Facility ZIP Code:
Permit Issued By:

Other Agency Contact Info:

Other Permitting
Information:

‘ Pa'of 42

OH-0273 (final) Date Determination  06/23/2003
Last Updated:

Bio-Energy, L.L.C. Permit Number: 02-17062

LORAINE COUNTY LANDFILL LFG POWER STATION Permit Date: 04/22/2003 (actual)

LESLIE M. COOK 713-300-3310 FRS Number: 110009607719

EIGHT 14.0 MMBTU/HR INTERNAL COMBUSTION ENGINES TO BURN SIC Code: 4911

LANDFILL GAS TO PRODUCE ELECTRICITY

A: New/Greenfield Facility NAICS: 221112

5

LORAINE

OH

77063

OHIO ENVIRONMENTAL PROTECTION AGENCY (Agency Name)
MS. CHERYL SUTTMAN (Agency Contact) (614)644-3617 CHERYL.SUTTMAN@EPA.STATE.OH.US

CHERYL E. SUTTMAN
122 S. FRONT ST.
COLUMBUS, OH 43215
614-644-3617

Bio-Energy is installing 8 internal combusiton engines for electrical power, using landfill gas from an existing landfill.

[Process/Pollutant Information

PROCESS IC ENGINES, LANDFILL GAS, (8)
NAME:

Process Type: 17.150 (Other Gaseous)

Primary Fuel: LANDFILL GAS

Throughput: 5500.00 HP

Process Notes:

Eight 14 mmBtu/hr internal combustion engines burning landfill gas for electrical power. Landfill gas shall be diverted to an open flare when not

burned in the internal combustion engines. The allowable gas flow rate to the internal combustion engines shall be extablished during the most
recent compliance test; this is estimated to be 508 scfm, based on a landfill gas methane content of 49%.

POLLUTANT
NAME: PM10

Emission Limit 1:

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm

CAS Number: PM

0.3700 LB/H
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Emission Limit 2: 1.6300 T/YR
Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: N/A
Other Applicable SIP

Requirements:

Control Method: N)

Est. % Efficiency:

Compliance Verified: Y

Pollutant/Compliance Notes:  Limits are for each of 8 engines.

POLLUTANT CAS Number: 7446-09-5
NAME: SO2

Emission Limit 1: 0.2000 LB/H
Emission Limit 2: 0.9000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: N/A
Other Applicable SIP
Requirements:

Control Method: N)
Est. % Efficiency:

Compliance Verified: Y

Pollutant/Compliance Notes:  Limits are for each of 8 engines.

POLLUTANT CAS Number: VOC
NAME: VOC

Emission Limit 1: ' 0.6800 LB/H
Emission Limit 2: 3.0000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: N/A
Other Applicable NSPS
Requirements:

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm 4/14/2006
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Control Method: N
Est. % Efficiency:
Compliance Verified: Y

Pollutant/Compliance Notes:  Limits are for each of 8 engines. Non-methane organic compound (NMOC) emissions shall be reduced by
98% weight-percent or the outlet NMOC emissions shall be less than 20 ppmvd, as hexane at 3% oxygen.

POLLUTANT CAS Number: 7647-01-0
NAME: HCL

Emission Limit 1: 0.2800 LB/H
Emission Limit 2: 1.2400 T/YR

Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: N/A
Other Applicable SIP

Requirements:

Control Method: N)

Est. % Efficiency:

Compliance Verified: Y

Pollutant/Compliance Notes:  Limits are for each of 8 engines.

POLLUTANT CAS Number: 10102

NAME: NOX

Emission Limit 1: 5.8800 LB/H

Emission Limit 2: 0.4200 LB/MMBTU

Standard Emission: 0.5000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) LEAN BURN TECHNOLOGY
Est. % Efficiency:

Compliance Verified: Y

Pollutant/Compliance Notes:  Limits are for each of 8 engines. Additional limit per engine: 25.8 tons/yr.

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm 4/14/2006
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POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 9.7600 LB/H
Emission Limit 2: 0.7000 LB/MMBTU
Standard Emission: 0.8000 G/B-HP-H
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: N)

Est. % Efficiency:

Compliance Verified: Y

Pollutant/Compliance Notes:  LImits are for each of 8 engines. Additional limit per engine: 42.75 tons/yr.

POLLUTANT CAS Number: PM
NAME: PM

Emission Limit 1: 0.8700 LB/H
Emission Limit 2: 3.8000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: N/A
Other Applicable SIP

Requirements:

Control Method: ™)

Est. % Efficiency:

Compliance Verified: Y

Pollutant/Compliance Notes: = LIMITS ARE FOR EACH OF 8 ENGINES.

POLLUTANT CAS Number: VE
NAME: VE

Emission Limit 1: 10.0000 % OPACITY
Emission Limit 2:

Standard Emission: 10.0000 % OPACITY

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm 4/14/2006
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Case-by-Case Basis:

Other Applicable
Requirements:

Control Method:
Est. % Efficiency:
Compliance Verified:

Pollutant/Compliance Notes:

N/A
SIP

™)

Y
LIMITS ARE FOR EACH OF 8 ENGINES

Pa%of 42

Facility Information

RBLC ID:

Corporate/Company Name:
Facility Name:
Facility Contact:

Facility Description:

PA-0173 (final)

NORTHERN TIER SOLID WASTE AUTHORITY

NORTHERN TIER LANDFILL

DAVID T. TERRILL 570-290-4177 NTSWA@EPIX.NET

PA FOR CONSTRUCTION OF NEW 815 KW CATERPILLAR 3516-LE

ENGINE/GENERATOR EQUIPPED CLEAN BURN TECHNOLOGY.

Permit Type:

EPA Region: 3
Faciliy County:

Facility State: PA
Facility ZIP Code: 18814
Permit Issued By:

Other Agency Contact Info:
PA

A: New/Greenfield Facility

BRADFORD

PENNSYLVANIA DEP, BUR OF AIR QUAL CTRL (Agency Name)
MR. LARRY STRAUSS (Agency Contact) (717)772-3364

RICHARD L. MAXWELL, JR.

(717) 327-3637

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm

lastrauss@state.pa.us

Date Determination

Last Updated:

Permit Number:
Permit Date:
FRS Number:
SIC Code:

NAICS:

04/30/2004

08-322-001D
01/29/2002 (actual)
110017421645
4953

562212

4/14/2006
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Other Permitting Landfill expansion with installation of gas-fired reciprocating generator. Will supply power to landfill and local grid.

Information:

[Process/Pollutant Information

PROCESS IC ENGINE
NAME:

Process Type: 17.150 (Other Gaseous)

Primary Fuel: LANDFILL GAS

Throughput: 815.00 KW

Process Notes: Stack testing for NOx, CO, NMOC & DE

POLLUTANT CAS Number: 10102-44-0
NAME: NO2

Emission Limit 1: 2.0000 G/B-HP-H

Emission Limit 2:

Standard Emission: 2.0000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: N/A

Other Applicable NSPS

Requirements:

Control Method: (P) CLEAN BURN TECHNOLOGY

Est. % Efficiency:

Compliance Verified: Y

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 3.0000 G/B-HP-H

Emission Limit 2:

Standard Emission: 3.0000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%:202006%20update).htm 4/14/2006
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Control Method: (P) CLEAN BURN TECHNOLOGY
Est. % Efficiency:
Compliance Verified: Y

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VOC
NAME: NMOC

Emission Limit 1: 1.0000 G/B-HP-H
Emission Limit 2: 20.0000 PPMV

Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Pag‘of 42

Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: (P) USING CLEAN BURN TECHNOLOGY BAT IS 98% DESTRUCTION EFFICIENCY OR 20 PPMV.
Est. % Efficiency: 98.000

Compliance Verified: Y

Pollutant/Compliance Notes:

Facility Information

RBLC ID: TX-0349 (final)

Corporate/Company Name: RELIANT ENERGY RENEWABLES ATASCOCITA LP
Facility Name: RELIANT ATASCOCITA LFGTE
Facility Contact: BEN CARMINE
RELIANT ENERGY RENEWABLES ATASCOCITA, L.P. PROPOSES TO

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm

Date Determination
Last Updated:

Permit Number:
Permit Date:
FRS Number:

01/04/2005

PSD-TX-973
01/24/2002 (actual)
110017419266
4931
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Facility Description:

Permit Type:

EPA Region:
Faciliy County:
Facility State:
Facility ZIP Code:
Permit Issued By:

Other Agency Contact Info:

Other Permitting
Information:

CONSTRUCT A LANDFILL- GAS-TO-ENERGY FACILITY (LFGTE). THIS  SIC Code:
PROJECT WILL ENTAIL THE INSTALLATION OF 7 JENBACHER MODEL
JGS 616 GS-LL, 2343 B- HP LANDFILL GAS-FIRED ENGINES. THE
PROPOSED LFGTE FACILITY WILL PRODUCE APPROXIMATELY 11.65
MW (1.664 MW EACH) OF ELECTRICITY. THE ENGINES WILL BE THE
ONLY AIR POLLUTANT EMITTING EQUIPMENT REQUIRED FOR THE
NEW FACILITY. WASTE MANAGEMENT INCORPORATED (WMI)
PREVIOUSLY COLLECTED AND ROUTED THE LANDFILL GAS TO A
FLARE UNDER THE AUTHORITY OF 30 TAC 106492, REGISTRATION NO
38954. WMI WILL MAINTAIN THIS SEPARATE AUTHORITY TO FLARE
ANY GAS THAT IS NOT SOLD TO THE RELIANT ENERGY RENEWABLES
LFGTE FACILITY. PREVENTION OF SIGNIFICANT DETERIORATION
(PSD) REVIEW FOR CO AND NO2 (AS NOX) AND NONATTAINMENT
REVIEW FOR NOX ARE REQUIRED SINCE THE PROJECT INCREASES OF
THESE POLLUTANTS ARE SIGNIFICANT UNDER THE CORRESPONDING
FEDERAL NSR PROGRAMS. THE COMPANY HAS TWO SIMILAR
CONCURRENT PROJECTS IN THE HOUSTON/GALVESTON AREA WHICH
ARE ALSO UNDERGOING NON-ATTAINMENT AND PSD REVIEW.

A: New/Greenfield Facility NAICS: 221119
6

HARRIS

TX

772104455

TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) (Agency Name)

MR. JOHNNY VERMILLION (Agency Contact) (512)239-1292 JVERMILL@TCEQ.STATE.TX.US

AARON MOON
PO BOX 13087
AUSTIN, TX 78711-3087

512-238-1093
LANDFILL GAS TO ENERGY FACILITY

Page‘of 42

IProcess/Pollutant Information

PROCESS (7) LANDFILL GAS-FIRED ENGINES, JGS616GS-LL, E1-7

NAME:

Process Type: 17.150 (Other Gaseous)
Primary Fuel: LANDFILL GAS

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm
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Throughput: 12.00 MW, TOTAL
Process Notes: EACH ENGINE IS RATED FOR 2343 B-HP OR 1664 KW.

POLLUTANT CAS Number: 630-08-0

NAME: CO

Emission Limit 1: 15.5000 LB/H EACH UNIT
Emission Limit 2: 460.9800 T/YR TOTAL
Standard Emission: 3.0000 G/B-HP-H EACH UNIT
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (N) NONE INDICATED

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 3.1000 LB/H EACH UNIT

Emission Limit 2: 92.2100 T/YR TOTAL

Standard Emission: 0.6000 G/B-HP-H EACH UNIT

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: LAER

Other Applicable

Requirements:

Control Method: (N) NONE INDICATED

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes: =~ PSD POLLUTANT WITH LAER APPLIED.

POLLUTANT CAS Number: VOC
NAME: VOC
Emission Limit 1: 0.8300 LB/H EACH UNIT
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Emission Limit 2: 247200 T/YR TOTAL
Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: LAER

Other Applicable ‘

Requirements:

Control Method: (N) NONE INDICATED
Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:  VOC ADDITIONAL EMISSION LIMITS: 0.28 G/B-HP-H EACH UNIT

POLLUTANT CAS Number: PM

NAME: PMI10

Emission Limit 1: 0.7700 LB/H EACH UNIT
Emission Limit 2: 22.8800 T/YR TOTAL

Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) LANDFILL GAS PRETREATMENT SYSTEM
Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 7446-09-5
NAME: SO2

Emission Limit 1: 1.2700 LB/H EACH UNIT
Emission Limit 2: 37.7500 T/YR TOTAL

Standard Emission:
Did factors, other then air pollution technelogy considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case

Other Applicable
Requirements:
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Control Method: (P) LANDFILL GAS CONTAINING NO MORE THAN 13.2 GR H2S AND 11.9 GR S/100 DSCF.
Est. % Efficiency:
Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 7647-01-0
NAME: HCL

Emission Limit 1: 0.1400 LB/H EACH UNIT
Emission Limit 2: 4,1400 T/YR TOTAL

Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: (N) NONE INDICATED
Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VE

NAME: OPACITY

Emission Limit 1: 5.0000 % OPACITY 6 MIN AV, EACH UNIT
Emission Limit 2:

Standard Emission: 5.0000 % OPACITY 6 MIN AV, EACH UNIT
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: N/A

Other Applicable SIP

Requirements:

Control Method: (N) NONE INDICATED

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:
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Facility Information

RBLC ID: MI-0314 (final) Date Determination ~ 01/21/2004

Last Updated:

Corporate/Company Name: SUMPTER ENERGY ASSOCIATES Permit Number: 62-01

Facility Name: SUMPTER ENERGY ASSOCIATES Permit Date: 12/20/2001 (actual)
Facility Contact: SCOTT SALISBURY 248-380-3920 FRS Number: 110017412414
Facility Description: ELECTRICITY FROM LANDFILL GAS SIC Code: 4911

Permit Type: D: Both B (Add new process to existing facility) &C (Modify process at existing ~ NAICS: 221112

facility)

EPA Region: 5

Faciliy County: WAYNE

Facility State: MI

Facility ZIP Code: 48393

Permit Issued By: MICHIGAN DEPT OF ENVIRONMENTAL QUALITY (Agency Name)

Other Agency Contact Info:

Other Permitting
Information:

MS. DANITA BRANDT (Agency Contact) (517) 373-7034 BRANDTD@MICHIGAN.GOV

TERRY WRIGHT
PO BOX 30260
LANSING, MI 48909

(517) 373-7023

EIGHT INTERNAL COMBUSTION ENGINES, FUELED BY LANDFILL GAS GENERATED AT ADJACENT CARLETON
FARMS LANDFILL. ELECTRICITY FED TO LOCAL GRID. LANDFILL DESIGN CAPACITY 57000000 MEGAGRAM OF

MUNICIPAL WASTE. LANDFILL SUBJECT TO 40 CFR 60 SUBPART WWW.

ﬁ’rocess/Pollutant Information

PROCESS
NAME:

INTERNAL COMBUSTION ENGINE, 8 EACH
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Process Type: 17.150 (Other Gaseous)
Primary Fuel: LANDFILL GAS

Throughput: 1138.00 HP
Process Notes: EIGHT EACH. CATERPILLAR MODEL NO. 3516. 8.6 MMBTU/H. FUEL USAGE LIMIT 1.51 BILLION CUBIC FEET/YR, TOTAL FOR
EIGHT.
POLLUTANT CAS Number: 630-08-0
NAME: CO
Emission Limit 1; 7.2800 LB/H
Emission Limit 2:
Standard Emission: 2.9000 G/B-HP-H
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case
Other Applicable
Requirements:
Control Method: m)
Est. % Efficiency:
Compliance Verified: Unknown

Pollutant/Compliance Notes:  3-HOUR AVERAGE

POLLUTANT CAS Number: 7647-01-0
NAME: HCL
Emission Limit 1: 5.6000 LB/MMCF LB/MMCF GAS

Emission Limit 2:
Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:
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POLLUTANT
NAME: NOX

Emission Limit 1:
Emission Limit 2:
Standard Emission:

CAS Number: 10102

5.0200 LB/H

2.0000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis:

Other Case-by-Case

Other Applicable

Requirements:

Control Method: o)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:  3-HOUR AVERAGE

Pag of 42

Facility Information

RBLC ID: MI-0317 (final) Date Determination ~ 11/18/2002
Last Updated:

Corporate/Company Name: SUMPTER ENERGY (AT CITY SAND) M4095 Permit Number: 56-01
Facility Name: SUMPTER ENERGY (AT CITY SAND) Permit Date: 12/07/2001 (actual)
Facility Contact: SCOTT SALISBURY 248-380-3920 FRS Number: 110012165815
Facility Description: LANDFILL GAS WASTE-TO-ENERGY PROJECT. SIC Code: 4911
Permit Type: D: Both B (Add new process to existing facility) &C (Modify process at existing ~ NAICS: 221111, 221112,

facility) 221113,221119,

221121,221122

EPA Region: 5
Faciliy County: WAYNE
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Facility State: MI
Facility ZIP Code: 48111
Permit Issued By: MICHIGAN DEPT OF ENVIRONMENTAL QUALITY (Agency Name)

MS. DANITA BRANDT (Agency Contact) (517) 373-7034 BRANDTD@MICHIGAN.GOV

Other Agency Contact Info: TERRY WRIGHT
PO BOX 30260

LANSING, MI 48909
(517) 373-7023

Other Permitting MUNICIPAL WASTE LANDFILL PRODUCES GAS, WHICH IS BURNED IN THE INTERNAL COMBUSTION ENGINES TO
Information: GENERATE ELECTRICITY. THE ENGINES ARE, IN EFFECT, CONTROL DEVICES FOR THE LANDFILL, ENABLING IT
TO MEET NSPS WWW.

|Process/Pollutant Information

PROCESS INTERNAL COMBUSTION ENGINES
NAME:

Process Type: 17.150 (Other Gaseous)

Primary Fuel: LANDFILL GAS

Throughput: 1138.00 HP EACH

Process Notes: EMISSIONS LIMITS ARE FOR THE TOTAL GROUP OF TEN. ENGINES ARE CATERPILLAR MODEL 3516.

POLLUTANT CAS Number: 7647-01-0
NAME: HCL

Emission Limit 1: 1.0000 LB/H
Emission Limit 2: 44000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: (N) NO CONTROL ON ENGINES. ENGINES CONTROL THE LANDFILL EMISSIONS OF
CHLORINATED ORGANICS.

Est. % Efficiency:
Compliance Verified: Unknown
Pollutant/Compliance Notes:
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POLLUTANT CAS Number: VOC

NAME: NMOC

Emission Limit 1: 5.0000 LB/H

Emission Limit 2: 22.0000 T/YR

Standard Emission: NOT AVAILABLE

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: N/A

Other Applicable NSPS

Requirements:

Control Method: (N) ENGINES CONTROL THE LANDFILL. BASIS IS 0.2 G/BHP- H. (20 PPMV) AT 3% 02
Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 50.4000 LB/H

Emission Limit 2: 221.0000 T/YR

Standard Emission: 2.0000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (N) BASED ON 2.0 G/HP-H

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 73.0000 LB/H
Emission Limit 2: 320.0000 T/YR
Standard Emission: 2.9000 GR/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
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Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (N) BASED ON 2.9 GRAMS/HP-H
Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

Page‘of 42

Facility Information

RBLC ID: MI-0299 (final)

Corporate/Company Name: SUMPTER ENERGY - PINE TREE ACRES

Facility Name: SUMPTER ENERGY - PINE TREE ACRES

Facility Contact: SCOTT SALISBURY (248) 380-3920

Facility Description: LANDFILL GAS TO ELECTRICITY PROJECT

Permit Type: D: Both B (Add new process to existing facility) &C (Modify process at existing
facility)

EPA Region: 5

Faciliy County: MACOMB

Facility State: MI

Facility ZIP Code: 48062

Permit Issued By: MICHIGAN DEPT OF ENVIRONMENTAL QUALITY (Agency Name)

Date Determination
Last Updated:

Permit Number:
Permit Date:
FRS Number:
SIC Code:
NAICS:

MS. DANITA BRANDT (Agency Contact) (517) 373-7034 BRANDTD@MICHIGAN.GOV

Other Agency Contact Info: TERRY WRIGHT
PO BOX 30260
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Other Permitting
Information:

LANSING, MI 48909
(517) 373-7023 .

SOURCE IS SEVERAL INTERNAL COMBUSTION ENGINES TO GENERATE ELECTRICITY FROM LANDFILL GAS. THE
ENGINES REDUCE EMISSIONS FROM THE LANDFILL AND CREATE SOME EMISSIONS OF THEIR OWN. PERMIT 269-
97 WAS RECEIVED 04/28/1997. PERMIT 269-97A ALLOWS UP TO SEVEN CATERPILLAR MODEL 3516. UNDER
MODIFIED "A" PERMIT, SOME CHANGES IN POLLUTANT EMISSION FACTORS ARE INCORPORATED. AIRS
FACILITY NUMBER: MI 094706. PLANT CONTACT MAILING ADDRESS: SCOTT SALISBURY; 29261 WALL ST
WIXOM, MI 48393. AGENCY CONTACT INFO: TERRY WRIGHT; MICHIGAN DEQ; PO BOX 30260; LANSING, MI 48909;
FAX (517) 373-1265; EMAIL WRIGHTTL@MICHIGAN.GOV.

|Process/P011utant Information

PROCESS
NAME:

Process Type:
Primary Fuel:
Throughput:

Process Notes:

INTERNAL COMBUSTION ENGINES

17.150 (Other Gaseous)
LANDFILL GAS
1138.00 HP (EACH)

EMISSION LIMITS ARE FOR THE TOTAL GROUP OF SEVEN CATERPILLAR MODEL 3516. EACH ENGINE BURNS 318.5 CFM OF
LANDFILL GAS, PRODUCING 800 KW.

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 51.1000 LB/H
Emission Limit 2: 223.8000 T/YR

Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: N) N/A

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes: = MODIFIED PERMIT BASES CO EMISSIONS ON 2.9 G/HP- H. CIRCA 1997 PERMIT ASSUMED 2.3
G/HP-H.

POLLUTANT CAS Number: 10102
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NAME: NOX
Emission Limit 1: 35.2000 LB/H
Emission Limit 2: 154.2000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements;

Control Method: (N) N/A

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:  BASIS IS 2.0 G/HP-H; SAME AS 1997 NSR PERMIT.

POLLUTANT CAS Number: VOC
NAME: NMOC

Emission Limit 1: 8.8000 LB/H
Emission Limit 2: 38.5000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: (N) LANDFILL SUBJECT TO WWW. ENGINES CONTROL THE LANDFILL. NO CONTROLS ON
ENGINE.

Est. % Efficiency:
Compliance Verified: Unknown
Pollutant/Compliance Notes:  BASIS IS 0.2 G/HP-H (20 PPMDV @ 3% 02). CIRCA 1997 PERMIT USED 0.5 G/HP-H.

POLLUTANT CAS Number: 7647-01-0
NAME: HCL

Emission Limit 1: 0.7000 LB/H
Emission Limit 2: 3.0000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
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Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: (N) ENGINES CONVERT CHLORINATED SOLVENTS FROM LANDFILL GAS. COMPLIANCE

WILL BE CALCULATED FROM 5.1 LB HCL PER MMCF OF GAS BURNED.
Est. % Efficiency:
Compliance Verified: Unknown
Pollutant/Compliance Notes:

Facility Information

RBLC ID: CA-0961 (final) Date Determination  07/28/2003
Last Updated:

Corporate/Company Name: BIO ENERGY (AZUSA) LLC Permit Number: 352817

Facility Name: EDI AZUSA LANDFILL Permit Date: 02/22/2000 (actual)

Facility Contact: LIONEL ORFORD 818-334-0718 FRS Number: 110013981860

Facility Description: SIC Code: 4911

Permit Type: A: New/Greenfield Facility NAICS: 221112

EPA Region: 9

Faciliy County: LOS ANGLES

Facility State: CA

Facility ZIP Code: 91702

Permit Issued By: SOUTH COAST AQMD, CA (Agency Name)

MR. MARTIN KAY (Agency Contact) (909)396-3115 mkay@agmd.gov

Other Agency Contact Info: TED KOWALCZYK
CA

(818) 572-6186

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm 4/14/2006



f42

Forma‘LC Report ‘ Page

ADDITIONAL PERMIT/FILE NUMBERS: 352818, 352819, 352821, 352822. BACT REVIEW REQUIRED FOR NOX, CO, AND

Other Permitting
VOC ONLY. NO PERMIT ISSUED, PROJECT CANCELED.

Information:

IProcess/Pollutant Information

PROCESS 1.C. ENGINE, LEAN BURN, (5)
NAME:

Process Type: 17.150 (Other Gaseous)
Primary Fuel: LANDFILL GAS

Throughput: 1850.00 HP
Process Notes: FIVE 1850 BHP DEUTZ TBG620 V16K LEAN BURN ENGINES DRIVING A GENERATOR.

POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 0.6000 G/B-HP-H

Emission Limit 2:

Standard Emission: 0.6000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: LAER

Other Applicable

Requirements:

Control Method: (P) LEANBURN

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 2.0000 G/B-HP-H

Emission Limit 2:

Standard Emission: 2.0000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: LAER

Other Applicable

Requirements:
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Control Method:
Est. % Efficiency:

Compliance Verified:

(P) LEAN BURN

Unknown

Pollutant/Compliance Notes:

POLLUTANT
NAME: VOC
Emission Limit 1:
Emission Limit 2:
Standard Emission:

CAS Number: VOC

0.1700 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis:

Other Applicable
Requirements:

Control Method:
Est. % Efficiency:

LAER

(P) LEAN BURN

Compliance Verified: Unknown
Pollutant/Compliance Notes:

Page‘yf 42

Facility Information

RBLCID:

Corporate/Company Name:
Facility Name:
Facility Contact:
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CA-0960 (final)

COUNTY OF SACRAMENTO - KIEFER LANDFILL
KIEFER LANDFILL
916-875-5555

WASTE-TO-ENERGY FACILITY USING LANDFILL GAS TO POWER IC

Date Determination
Last Updated:

Permit Number:
Permit Date:
FRS Number:

07/14/2003

34-AA-0001
01/18/2000 (actual)
110017420628
4911
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Facility Description:
Permit Type:

EPA Region:

Faciliy County:
Facility State:
Facility ZIP Code:
Permit Issued By:

Other Agency Contact Info:

Other Permitting
Information:

ENGINES SIC Code:

A: New/Greenfield Facility NAICS:
9

SACRAMENTO

CA

95827

SACRAMENTO METROPOLITAN AQMD, CA (Agency Name)

MR. JORGE DEGUZMAN (Agency Contact) (916)874-4860

JORGE DEGUZMAN
CA

(916)874-4860
BACT REVIEW REQUIRED FOR NOx AND CO ONLY.

221112

Page‘of 42

|Process/Pollutant Information

PROCESS IC ENGINE, LEAN BURN, (3)

NAME:

Process Type: 17.150 (Other Gaseous)
Primary Fuel: LANDFILL GAS
Throughput: 4230.00 BHP

Process Notes: THREE 4230 BHP CATERPILLAR G3616 LEAN BURN IC ENGINES DRIVING A 3 MW GENERATOR

POLLUTANT
NAME: NOX

Emission Limit 1:
Emission Limit 2:
Standard Emission:

CAS Number: 10102

0.5500 G/B-HP-H

0.5500 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis:

Other Applicable
Requirements:

Control Method:
Est. % Efficiency:

LAER

(P) LEAN BURN TECHNOLOGY
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Compliance Verified: Unknown
Pollutant/Compliance Notes:  LIMIT FOR EACH ENGINE

POLLUTANT CAS Number: 630-08-0

NAME: CO

Emission Limit 1: 2.7000 G/B-HP-H

Emission Limit 2:

Standard Emission: 2.7000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: LAER

Other Applicable

Requirements:

Control Method: (P) LEAN BURN TECHNOLOGY
Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:  LIMIT FOR EACH ENGINE

Facility Information

RBLC ID: NJ-0021 (final) Date Determination ~ 09/06/2002

Last Updated:
Corporate/Company Name: MM HACKENSACK ENERGY, LLC. Permit Number: LOG# 01-96-2800
Facility Name: MM HACKENSACK ENERGY, LLC. Permit Date: 04/09/1998 (actual)
Facility Contact: BEN HEVISER FRS Number: 110012646583
Facility Description: SIC Code: 4931
Permit Type: A: New/Greenfield Facility : NAICS: 221111, 221112,

221113,221119,
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221121, 221122, 22121

EPA Region: 2

Faciliy County: BERGEN

Facility State: NJ

Facility ZIP Code: 07032-

Permit Issued By: NEW JERSEY DEPT OF ENV PROTECTION (Agency Name)

VIORICA PETRIMAN (Agency Contact) (609)292-1638 VIORICA.PETRIMAN@DEP.STATE.NJ.US

Other Agency Contact Info: SUBHASH SHAH
NJ

(609) 633-8224

Other Permitting ADDITIONAL SIC: 4953 NEW COMPANY TO USE LANDFILL GAS TO GENERATE ELECTRICITY AND ALSO
DESTRUCT NMOC IN LANDFILL GAS BY 98% AND COMPLY WITH 40 CFR 60 SUBPART CC. 6.8:1 A-F RATIO LEAN
BURN C516 FITN. EACH ENGINE SHALL OPERATE AT LEAST 80% OF MAXIMUM LOAD. STACK TEST REQUIRED
WITHIN 180 DAYS OF INITIAL OPERATION. ALL EMISSIONS ARE BACT-PSD EXCEPT NOX AND CO, WHICH ARE
LAER AND MUST COMPLY WITH STATE EMISSION OFFSET RULES. NO CONTROLS FOR ANY POLLUTANT WERE
DESCRIBED-THE FACILITY IS REQUIRED TO REMOVE 98% OF VOCS THROUGH EFFICIENT COMBUSTION, AND
MONITOR THE OXYGEN % AND AIR/FUEL RATIO IN THE ENGINES. PLANT CONTACT INFO: BEN HEVISER; 1221
NICOLETTE MALL; SUITE 700; MINNEAPOLIS, MN 55403-2445. APPLICATION REVISED ON 7/7/1997.

Information:

|Process/P011utant Information

PROCESS 6 RECIPROCATING ENGINES
NAME:

Process Type: 17.150 (Other Gaseous)

Primary Fuel: LANDFILL GAS

Throughput: 9.96 MMBTU/H HHV (EACH)

Process Notes: ENGINE MODEL: CATERPILLAR CAT 3516 SITA. THROUGHPUT: 1340 BHP EACH (950 KW).

POLLUTANT CAS Number: 7446-09-5
NAME: SO2

Emission Limit 1: 1.3900 LB/H
Emission Limit 2: 0.1390 LB/MMBTU

Standard Emission;

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: BACT-PSD

Other Applicable
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Requirements:

Control Method: (A)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 7647-01-0
NAME: HCL

Emission Limit 1: 0.2100 LB/H
Emission Limit 2: 0.0210 LB/MMBTU

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: (A)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 71-55-6
NAME: TC-ETHANE
Emission Limit 1: 1.9300 E-3 LB/H

Emission Limit 2:
Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: (A)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:
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POLLUTANT CAS Number: 127-18-4
NAME: PERCHLOROETHYLENE
Emission Limit 1: 3.8300 E-3 LB/H

Emission Limit 2:
Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: (A)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 107-13-1
NAME: AN
Emission Limit 1: 6.3000 E-3 LB/H

Emission Limit 2:
Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: (A)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 10102

NAME: NOX

Emission Limit 1: 1.0000 G/BHP-H

Emission Limit 2: 0.2960 LB/MMBTU OF HHV 2.95 LB/H
Standard Emission: 1.0000 G/BHP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
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Case-by-Case Basis:; LAER

Other Applicable

Requirements:

Control Method: (P) CONTROL OF AIR/FUEL RATIO AND OXYGEN LEVEL
Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes: = ADDITIONAL BASIS: STATE EMISSION OFFSET RULE

POLLUTANT CAS Number: VOC

NAME: VOC

Emission Limit 1: 0.0740 LB/MMBTU OF HHV
Emission Limit 2: 0.7400 LB/H

Standard Emission: 0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: N/A

Other Applicable NSPS

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICE
Est. % Efficiency: 98.000

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0

NAME: CO

Emission Limit 1: 0.6070 LB/MMBTU OF HHV
Emission Limit 2: 6.0500 LB/H

Standard Emission: 0.6070 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: N/A

Other Applicable NSPS

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICE
Est. % Efficiency: 0

Compliance Verified: Unknown
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Pollutant/Compliance Notes:

POLLUTANT CAS Number: PM
NAME: TSP

Emission Limit 1: 0.5500 LB/H
Emission Limit 2: 0.0550 LB/MMBTU

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD _
Other Applicable )
Requirements:

Control Method: (A)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: PM
NAME: PM10

Emission Limit 1: 0.5500 LB/H
Emission Limit 2: 0.0550 LB/MMBTU

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD
Other Applicable

Requirements:

Control Method: (A)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:
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Facility Information

RBLC ID:

Corporate/Company Name:

Facility Name:
Facility Contact:
Facility Description:
Permit Type:

EPA Region:
Faciliy County:
Facility State:
Facility ZIP Code:
Permit Issued By:

Other Agency Contact Info:

Other Permitting
Information:

CA-0843 (final)

MINNESOTA METHANE TAJIUAS CORPORATION
MINNESOTA METHANE TAJIUAS CORPORATION

SANTA BARBRARA
CA

SANTA BARBARA COUNTY APCD, CA (Agency Name)

Date Determination
Last Updated:

Permit Number:
Permit Date:
FRS Number:
SIC Code:
NAICS:

MR. MIKE GOLDMAN (Agency Contact) (805) 961-8821 GOLDMANM@SBCAPCD.ORG

STEVE STERNER
CA

(805) 961-8886

12/18/2001

9788

01/09/1998 (actual)
110017434917
4900

IProcess/Pollutant Information

PROCESS FLARE, STANDBY FOR A LANDFILL GAS TO ENERGY PROJEC

NAME:

Process Type: 19.320 (Digester and Landfill Gas Flares)
Primary Fuel: LANDFILL GAS

Throughput: 2000.00 SCFM

Process Notes: ARB RECORD # A310-845-98
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POLLUTANT CAS Number: PM
NAME: PMI10

Emission Limit 1: 8.4000 LB/D
Emission Limit 2: 0.0080 LB/MMBTU
Standard Emission: 0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) LANDFILL GAS FUEL PRETREATMENT SYSTEM TO REMOVE GAS CONDENSATE AND
FILTER GAS FROM PARTICULATES PRIOR TO FLARING GAS IN STANDBY FLARE

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VOC
NAME: ROC

Emission Limit 1: 19.0000 PPMVD
Emission Limit 2: 0

Standard Emission: 0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) STANDBY FLARE EQUIPPED WITH TEMPERATURE CONTROL TO REGULATE ITS AIR
COMBUSTION INTAKE

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 0.0600 LB/MMBTU
Emission Limit 2: 0
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Standard Emission: 0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) INSTRINSIC FLARE BURNER DESIGN
Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

Process/Pollutant Information

PROCESS EQUIPMENT, LANDFILL GAS TO ENERGY PRODUCTION
NAME:

Process Type: 17.150 (Other Gaseous)

Primary Fuel: LANDFILL GAS

Throughput: 43.68 MMBTU/H

Process Notes: ARB RECORD # A330-846-98; A/C #9788

POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 0.5900 G/B-HP-H
Emission Limit 2: 0

Standard Emission: 0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) LEAN BURN, EXHAUST ROUTED THROUGH AFTERBURNER TO FURTHER COMBUST
ENGINE CO AND UNBURNED HYDROCARBONS

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

file://F:\Seminole%20Energy\RBLC%2017.150%20(March%202006%20update).htm 4/14/2006



Forma@LC Report . Page‘of 42

POLLUTANT CAS Number: VOC

NAME: ROC

Emission Limit 1: 20.0000 PPMVD @ 3% 02

Emission Limit 2: 53.5000 LB/D

Standard Emission: 0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) LEAN BURN, AFTERBURNER IS EQUIPPED TO REGULATE AIR FLOW WITH TEMPERATURE
CONTROL

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: PM

NAME: PM10

Emission Limit 1: 76.5000 LB/D

Emission Limit 2: 0.0730 LB/MMBTU

Standard Emission; 0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) LANDFILL GAS FUEL PRETREATMENT SYSTEM TO REMOVE GAS CONDENSATE AND
FILTER GAS FROM PARTICULATES

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:
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Facility Information

RBLC ID: CA-0789 (final) Date Determination  12/18/2001

Last Updated:
Corporate/Company Name: MONTEREY REGIONAL WASTE MANAGEMENT DISTRICT Permit Number: 8521 & 8522
Facility Name: MONTEREY REGIONAL WASTE MANAGEMENT DISTRICT Permit Date: 11/04/1996 (actual)
Facility Contact: FRS Number: 110017437433
Facility Description: SIC Code: 4953
Permit Type: NAICS: 56292, 562211, 562212,

562213, 562219

EPA Region: 9
Faciliy County: MONTEREY
Facility State: CA
Facility ZIP Code:
Permit Issued By: MONTEREY BAY UNIFIED APCD, CA (Agency Name)

MR. LANCE ERICKSEN (Agency Contact) (831)647-9411

Other Agency Contact Info: JCERRY STEELE
A

(408) 647-9411

Other Permitting
Information:

|Process/Pollutant Information

PROCESS JENBACHER LEAN BURN, MODEL JGS 320 GS-LL IC ENGINE
NAME:

Process Type: 17.150 (Other Gaseous)
Primary Fuel: LANDFILL GAS
Throughput: 1274.00 HP

Process Notes: ARB RECORD # A330-760-97
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POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 213.4500 LB/DAY

Emission Limit 2: 0

Standard Emission: 1.2000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: LAER

Other Applicable

Requirements:

Control Method: (P) LEAN BURN COMBUSTION JENBACHER

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

Facility Information

RBLC ID: AZ-0027 (final) Date Determination  12/18/2001
Last Updated:
Corporate/Company Name: MINNESOTA METHANE Permit Number: 95-0241
Facility Name: MINNESOTA METHANE Permit Date: 11/12/1995 (estimated)
Facility Contact: FRS Number: 110017437175
Facility Description: SIC Code: 4959
Permit Type: NAICS: 488119, 56291, 56171,
562998
EPA Region: 9
Faciliy County: MARICOPA
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Facility State: AZ
Facility ZIP Code: 85009-
Permit Issued By: MARICOPA CO AIR POLLUTION CONTROL, AZ (Agency Name)

MR. AL BROWN (Agency Contact) (602) 506-6616 ABROWN@MAIL.MARICOPA.GOV
Other Agency Contact Info: LYNN APOSTLE

(602) 506-6760

Other Permitting COMPANY SELLS ENGINES TO MUNICIPAL LANDFILLS TO DESTROY LANDFILL GAS VIA COGENERATION.
Information:

|Process/Pollutant Information

PROCESS ENGINES, COGENERATION (4)
NAME:

Process Type: 17.150 (Other Gaseous)
Primary Fuel: LANDFILL GAS
Throughput: 800.00 KW

Process Notes:

POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 99.0000 TPY
Emission Limit 2: 0

Standard Emission: 0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) AIR/FUEL CONTROLLER ADJUSTED TO OBTAIN LOW NOX
Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0
NAME: CO
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Emission Limit 1:
Emission Limit 2:
Standard Emission:

99.9000 TPY
0
0

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Pag‘of 42

Case-by-Case Basis: BACT-PSD
Other Applicable
Requirements:
Control Method: (P) AIR/FUEL CONTROLLER
Est. % Efficiency: 0
Compliance Verified: Unknown
Pollutant/Compliance Notes:
Facility Information
RBLC ID: NJ-0022 (final) Date Determination ~ 09/06/2002
Last Updated:
Corporate/Company Name: MANCHESTER RENEWABLE PWR CORP/LANDFILL ENERGY SYST Permit Number: LOG # 01-94-4469
THRU -4474
Facility Name: MANCHESTER RENEWABLE PWR CORP/LANDFILL ENERGY SYST Permit Date: 05/10/1995 (actual)
Facility Contact: MR. SCOTT SALISBURY FRS Number: 110007141878
Facility Description: SIC Code: 4931
Permit Type: A: New/Greenfield Facility NAICS: 221111, 221112,
221113,221119,
221121,221122, 22121
EPA Region: 2
Faciliy County: OCEAN
Facility State: NJ
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Facility ZIP Code: 08743-
NEW JERSEY DEPT OF ENV PROTECTION (Agency Name)
VIORICA PETRIMAN (Agency Contact) (609) 292-1638 VIORICA.PETRIMAN@DEP.STATE.NJ.US

Other Agency Contact Info: KETAN BHANDUTIA

NJ

(609) 984-6356

4.5 MW LANDFILL GAS TO ENERGY PROJECT PLANT CONTACT INFO: MR. SCOTT SALISBURY; 29261 WALL
STREET; WIXOM, MI 48393

Permit Issued By:

Other Permitting
Information:

|Process/Pollutant Information

PROCESS I. C. ENGINES
NAME:

Process Type: 17.150 (Other Gaseous)

Primary Fuel: LANDFILL GAS

Throughput: 8.60 MMBTU/H

Process Notes: 800KW CATERPILLAR 6 ENGINES

POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 1.0000 G/B-HP-H

Emission Limit 2: 0.3000 LB/MMBTU

Standard Emission: 1.0000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: LAER

Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0
NAME: CO
Emission Limit 1: 2.3000 G/B-HP-H
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Emission Limit 2: 0.6700 LB/MMBTU

Standard Emission: 2.3000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: LAER

Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VOC
NAME: VOC

Emission Limit 1: 0.3750 G/B-HP-H
Emission Limit 2: 0.1100 LB/MMBTU
Standard Emission: 0.3750 G/B-HP-H
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: LAER

Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency: 0

Compliance Verified: Unknown

Pollutant/Compliance Notes:
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Facility Information

RBLC ID: RI-0022 (final) Date Determination ~ 06/24/2005
Last Updated:

Corporate/Company Name: RIDGEWOOD POWER MANAGEMENT LLC Permit Number: RI-PSD-7
Facility Name: RIDGEWOOD RHODE ISLAND GENERATION LLC Permit Date: 01/05/2005 (actual)
Facility Contact: JOHN BAHRS 2014479000 JBAHRS@RIDGEWOODPOWER.COM FRS Number: 110000820078
Facility Description: LANDFILL GAS-FIRED POWER GENERATION SIC Code: 4911

Permit Type: B: Add new process to existing facility NAICS: 221119

EPA Region: 1

Faciliy County: PROVIDENCE

Facility State: RI

Facility ZIP Code: 02919

Permit Issued By: RHODE ISLAND DIV OF AIR & HAZ MAT (Agency Name)

MR. DOUG MCVAY (Agency Contact) (401)222-2808x7011 DOUG.MCVAY@DEM.RIL.GOV

Other Permitting
Information:

Process/Pollutant Information

PROCESS 4-CATERPILLAR 3520C LEAN BURN ENGINE-GENERATOR SETS
NAME:

Process Type: 17.140 (Landfill/Digester/Bio-Gas)

Primary Fuel: LANDFILL GAS

Throughput: 2229.00 Horsepower

Process Notes: LEAN BURN, SPARK IGNITED, AIR/FUEL RATIO CONTROLLERS, INTERCOOLERS

POLLUTANT
NAME: NOX

CAS Number: 10102

0.5000 G/B-HP-H 1-HOUR AVERAGE
2.4600 LB/H 1-HOUR AVERAGE
0.0500 G/B-HP-H

Emission Limit 1:
Emission Limit 2:
Standard Emission:
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Did factors, other then air pollution technology considerations influence the BACT decisions: N

Case-by-Case Basis: LAER

Other Applicable

Requirements:

Control Method: (P) LEAN BURN, AIR/FUEL RATIO CONTROLLERS, INTERCOOLERS
Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0

NAME: CO

Emission Limit 1: 2.7500 G/B-HP-H 1-HOUR AVERAGE
Emission Limit 2: 13.5100 LB/H 1-HOUR AVERAGE
Standard Emission: 2.7000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: N
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICES
Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VOC

NAME: NONMETHANE

VvOC

Emission Limit 1: 20.0000 PPMVD@3%02 1-HOUR AVERAGE
Emission Limit 2: 0.7600 LB/H 1-HOUR AVERAGE

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: N

Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICES
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Est. % Efficiency:

Compliance Verified:

UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT
NAME: PM10
Emission Limit 1:
Emission Limit 2:
Standard Emission:

CAS Number: PM

0.1000 G/B-HP-H 1-HOUR AVERAGE
0.4900 LB/H 1-HOUR AVERAGE

Did factors, other then air pollution technology considerations influence the BACT decisions: N

Case-by-Case Basis:

Other Applicable
Requirements:

Control Method:
Est. % Efficiency:

BACT-PSD

(P) GOOD COMBUSTION PRACTICES

Compliance Verified: UNKNOWN
Pollutant/Compliance Notes:

Pa%"of 27

Facility Information

RBLC ID:

Corporate/Company Name:
Facility Name:

Facility Contact:

Facility Description:

Permit Type:

VT-0019 (final) Date Determination
Last Updated:

NEW ENGLAND WASTE SERVICES, INC. Permit Number:

NEW ENGLAND WASTE SERVICES OF VERMONT, INC. Permit Date:

JOHN GAY 8022237221 FRS Number:

THE FACILITY IS A MUNICIPAL SOLID WASTE LANDFILL THAT SIC Code:

OPERATES A LANDFILL GAS TO ENERGY (LFGTE) SYSTEM. THE LFGTE
SYSTEM WILL CONSIST OF UP TO 4 INTERNAL COMBUSTION ENGINES:
CATERPILLAR G3520C LE, EACH RATED TO BURN 507 SCFM OF GAS
AND PRODUCE 1600KW. EXCESS GAS IS BURNED TWO BACKUP
FLARES: JOHN ZINK MODEL ZEF1235 EACH RATED AT 2500 SCFM.

A: New/Greenfield Facility NAICS:
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EPA Region: 1

Faciliy County: ORLEANS

Facility State: VT

Facility ZIP Code: 05825

Permit Issued By: VERMONT AIR POLLUTION CONTROL DIVISION (Agency Name)

MS. JENNIFER BRYAN (Agency Contact) (802)241-3846 jennb@dec.anr.state.vt.us

Other Permitting
Information:

|Process/Pollutant Information

PROCESS LANDFILL GAS FLARE
NAME:

Process Type: 11.320 (Landfill/Digester/Bio-Gas)
Primary Fuel: LANDFILL GAS

Throughput: 5000.00 SCFM

Process Notes: THERE ARE TWO JOHN ZINK FLARES: MODEL ZEF1235. THEY ARE USED AS A BACKUP COMBUSTION DEVICE IF THE
ENGINES ARE NOT AVAILABLE OR WHEN THERE IS EXCESS LANDFILL GAS UNUSED BY THE ENGINEES.

POLLUTANT CAS Number: 630-08-0
NAME: CO
Emission Limit 1: 0.3700 LB/MMBTU 1 HOUR

Emission Limit 2:
Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: (P) LOW EMISSION DESIGN
Est. % Efficiency:

Compliance Verified: N

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 10102-44-0

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm 4/14/2006



FomWLC Report ‘ Pa‘of 27

NAME: NO2

Emission Limit 1: 0.0680 LB/MMBTU 1 HOUR
Emission Limit 2:
Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: (P) LOW EMISSION DESIGN
Est. % Efficiency:

Compliance Verified: N

Pollutant/Compliance Notes:

[Process/Pollutant Information —|
PROCESS STATIONARY INTERNAL COMBUSTION ENGINE
NAME:

Process Type: 17.140 (Landfill/Digester/Bio-Gas)
Primary Fuel: LANDFILL GAS
Throughput: 2028.00 SCFM

Process Notes: THE PROCESS IS PERMITTED FOR FOUR INTERNAL COMBUSTION ENGINES EACH DRIVING AN ELECTRICAL GENERATOR.
EACH SET IS THE SAME: CATERPILLAR G3520C LE RATED AT 2,221 HP / 1600 KW, BURNING 507 SCFM OF LANDFILL GAS.

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 2.7500 G/B-HP-H 1 HOUR
Emission Limit 2; 13.5000 LB/H 1 HOUR

Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case

Other Applicable OTHER

Requirements:

Control Method: (P) LOW EMISSION ENGINE DESIGN

Est. % Efficiency:
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Compliance Verified: N
Pollutant/Compliance Notes:

POLLUTANT
NAME: NO2

Emission Limit 1:

CAS Number: 10102-44-0

0.5000 G/B-HP-H 1 HOUR
Emission Limit 2: 2.4500 LB/H 1 HOUR

Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case

Other Applicable OTHER

Requirements:

Control Method: (P) LOW EMISSION ENGINE DESIGN
Est. % Efficiency:

Compliance Verified: N

Pollutant/Compliance Notes:

Pa‘of 27

Facility Information

RBLC ID: MI-0371 (final)

Corporate/Company Name: SUMPTER ENERGY ASSOCIATES
CARLTON FARMS LANDFILL

SCOTT SALISBURY 2483803920

LANDFILL GAS TO ELECTRICITY GENERATION FACILITY

B: Add new process to existing facility

Facility Name:
Facility Contact:
Facility Description:

Permit Type:
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EPA Region:
Faciliy County:
Facility State:
Facility ZIP Code:
Permit Issued By:

Other Agency Contact Info:

Other Permitting
Information:

5

WAYNE

MI

48164

MICHIGAN DEPT OF ENVIRONMENTAL QUALITY (Agency Name)

MS. DANITA BRANDT (Agency Contact) (517) 373-7034 BRANDTD@MICHIGAN.GOV

JEFF RATHBUN, PERMIT ENGINEER
PO BOX 30260
LANSING, MI 48909

(517) 241-8072

Pa‘of 27

ﬁ’rocess/Pollutant Information

PROCESS SIX INTERNAL COMBUSTION ENGINES

NAME:

Process Type: 17.140 (Landfill/Digester/Bio-Gas)
Primary Fuel: TREATED LANDFILL GAS
Throughput: 8.60 MMBTU/H

Process Notes: THE ADDITIONAL ENGINES WILL INCREASE CAPACITY AT THE FACILITY BY 4.9 MW FROM THE SIX ENGINES.

POLLUTANT
NAME: NOX
Emission Limit 1:
Emission Limit 2:
Standard Emission:

CAS Number: 10102

4.5200 LB/H 3-HOUR AVERAGE

NOT AVAILABLE

Did factors, other then air pollution technology considerations influence the BACT decisions: N

Case-by-Case Basis:

Other Applicable
Requirements:

Control Method:
Est. % Efficiency:

BACT-PSD
N/A

(N) GOOD COMBUSTION PRACTICE

Compliance Verified: YES
Pollutant/Compliance Notes: ~ EMISSION LIMIT IS LB/HR PER ENGINE.

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm
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POLLUTANT
NAME: CO
Emission Limit 1:
Emission Limit 2:
Standard Emission:

CAS Number: 630-08-0
7.2800 LB/H 3-HOUR AVERAGE

NOT AVAILABLE

Did factors, other then air pollution technology considerations influence the BACT decisions: N

Case-by-Case Basis:

Other Applicable
Requirements:

Control Method:
Est. % Efficiency:

BACT-PSD
N/A

(N) GOOD COMBUSTION PRACTICE

Compliance Verified: YES
Pollutant/Compliance Notes: =~ EMISSION LIMIT IS LB/HR PER ENGINE.

Pa‘of 27

Facility Information

RBLC ID:

Corporate/Company Name;:
Facility Name:

Facility Contact:

Facility Description:

Permit Type:
EPA Region:

OH-0260 (final) Date Determination
Last Updated:
BIO-ENERGY, L.L.C. Permit Number:
CARBON LIMESTONE LFG Permit Date:
LESLIE M. COOK 7133003310 FRS Number:

16 LANDFILL GAS-FIRED (LFG) IC ENGINES, AT EXISTING LANDFILL,  SIC Code:
FOR POWER GENERATION.

A: New/Greenfield Facility NAICS:
5

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm
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Faciliy County:
Facility State:
Facility ZIP Code:
Permit Issued By:

Other Agency Contact Info:

Other Permitting
Information:

. Pa%of 27

MAHONING
OH
77063

OHIO ENVIRONMENTAL PROTECTION AGENCY (Agency Name)
MS. CHERYL SUTTMAN (Agency Contact) (614)644-3617 CHERYL.SUTTMAN@EPA.STATE.OH.US

CHERYL E. SUTTMAN
122 S. FRONT ST.
COLUMBUS, OH 43215

614-644-3617

THIS PTIIS A MODIFICATION TO PTI#02-14296 ISSUED 4/5/01. TESTING SHOWED THE ORIGINAL LIMITS FOR NOX
AND HCL WERE TOO LOW, AND THE FACILITY WAS OUT OF COMPLIANCE. THIS ADJUSTMENT INCLUDED AN
INCREASE OF 170 TONS OF NOX AND 6 TONS OF HCL. PM10, NOX, CO AND OC WERE PSD IN THE INITIAL PERMIT.
THE FORMALDEHYDE LIMIT WAS REMOVED IN THIS MODIFICATION AND THE ROLLING 12-MO LIMITS WERE
CHANGED TO TPY LIMITS. THE TOTAL FACILITY PM LIMIT IS 61 TONS/YR.

|Process/Pollutant Information

PROCESS IC ENGINES (16)

NAME:

Process Type: 17.140 (Landfill/Digester/Bio-Gas)
Primary Fuel: LANDFILL GAS
Throughput: 14.00 MMBTU/H

Process Notes: SIXTEEN 14 MMBTU/H (1400 KW, 1877 HP) INTERNAL COMBUSTION ENGINES BURNING LANDFILL GAS FOR ELECTRICAL
POWER. STACK TESTING WAS CONDUCTED ON ONE OF THE 16 SIMILAR UNITS, FOR NOX, CO, PM, HCL AND OCS.IT WAS
FOUND THAT NOX, CO, AND HCL DID NOT MEET THE LIMITS IN THE ORIGINAL PERMIT; IT WAS MODIFIED TO INCREASE
THESE LIMITS, AND RE-ISSUED ON 4/10/03. THE WAS AN INCREASE OF 170 TONS OF NOX, 79 TONS CO, AND 6 TONS OF HCL.
LANDFILL GAS SHALL BE DIVERTED TO AN EXISTING LANDFILL COMBUSTOR, WHEN NOT BURNED IN THE INTERNAL
COMBUSTION ENGINES. THE ALLOWABLE GAS FLOW RATE TO THE INTERNAL COMBUSTION ENGINES SHALL BE
EXTABLISHED DURING THE MOST RECENT COMPLIANCE TEST; CURRENTLY THIS IS 415 SCFM.

POLLUTANT
NAME: NOX

Emission Limit 1:
Emission Limit 2:

Standard Emission:

CAS Number: 10102

4.9000 LB/H
0.3600 LB/MMBTU
0.6000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis:

BACT-PSD

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm 4/14/2006



Other Applicable

Requirements:

Control Method: (P) LEAN BURN TECHNOLOGY.
Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:  LIMITS ARE FOR EACH ENGINE. ANNUAL LIMIT: 21.5 T/YR. THESE LIMITS WERE CHANGED IN
THE PERMIT MODIFICATION FOLLOWING THE INITIAL STACK TEST. THE ORIGINAL LIMIT
COULD NOT BE MET, WAS: 2.48 LB/H AND 10.87 TPY

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 9.4000 LB/H
Emission Limit 2: 0.6700 LB/MMBTU
Standard Emission: 2.0000 G/B-HP-H
Did factors, other then air pollution technology considerations influence the BACT decisions: U
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: o)

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes: = LIMITS ARE FOR EACH ENGINE. ANNUAL LIMIT: 41.2 T/YR.

POLLUTANT CAS Number: VOC
NAME: VOC

Emission Limit 1: 0.7000 LB/H
Emission Limit 2: 3.0000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: BACT-PSD
Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency:

Compliance Verified: UNKNOWN

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm
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Pollutant/Compliance Notes:  LIMITS ARE FOR EACH ENGINE.

POLLUTANT CAS Number: PM
NAME: PMI10

Emission Limit 1: 0.4000 LB/H
Emission Limit 2: 1.7000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: BACT-PSD
Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:  LIMITS ARE FOR EACH ENGINE.

POLLUTANT CAS Number: 7446-09-5
NAME: SO2

Emission Limit 1: 0.2300 LB/H
Emission Limit 2: 1.0000 T/YR

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: N/A

Other Applicable SIP
Requirements:

Control Method: )

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:  LIMITS ARE FOR EACH ENGINE.

POLLUTANT CAS Number: 7647-01-0
NAME: HCL

Emission Limit 1: 0.1300 LB/H
Emission Limit 2: 0.6000 T/YR
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Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: N/A

Other Applicable SIP
Requirements:

Control Method: )

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes: = LIMITS ARE FOR EACH ENGINE.

POLLUTANT CAS Number: 50-00-0

NAME: FORMALDEHYDE

Emission Limit 1: LIMITATION REMOVED SEE NOTE
Emission Limit 2: LIMITATION REMOVED IN MODIFICATION

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: N/A

Other Applicable N/A
Requirements:

Control Method: N)

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:  LIMIT WAS FOR EACH ENGINE. TESTING PROVED THE LIMIT UNNECESSARY AND THIS LIMIT
WAS REMOVED FROM THE PERMIT MODIFICATION.

POLLUTANT CAS Number: VE

NAME: VE

Emission Limit 1: 10.0000 % OPACITY 6 minute average

Emission Limit 2:

Standard Emission: 10.0000 % OPACITY 6 minute average

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (N)
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Est. % Efficiency:
Compliance Verified:

Y

Pollutant/Compliance Notes:  Limit is for each engine.

POLLUTANT
NAME: NMOC
Emission Limit 1:
Emission Limit 2:
Standard Emission:

CAS Number: VOC

20.0000 PPM @ 3% O2 as hexane
98.0000 % REDUCTION

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: BACT-PSD
Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency: 98.000
Compliance Verified: Y

Pollutant/Compliance Notes:  Limit is for each engine.

Pag‘df 27

Facility Information

RBLC ID:

Corporate/Company Name:
Facility Name:
Facility Contact:

Facility Description:

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm

CA-1022 (final)

CHINO BASIN DESALTER AUTHORITY
CHINO BASIN DESALTER AUTHORITY

Date Determination
Last Updated:

Permit Number:
Permit Date:
FRS Number:
SIC Code:

01/26/2006

388050

06/18/2002 (actual)
110012624972
4941
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Permit Type: A: New/Greenfield Facility NAICS: 22131
EPA Region: 9

Faciliy County: SAN BERNARDINO

Facility State: CA

Facility ZIP Code: 91710

Permit Issued By: SOUTH COAST AQMD, CA (Agency Name)

MR. MARTIN KAY (Agency Contact) (909)396-3115 mkay@aqmd.gov

Other Agency Contact Info: SOUTH COAST AQMD, MARTIN KAY, (309)-396-3115, MKAY@AQMD.GOV

Other Permitting CARB ID: 792.0, NEW CONSTR MODIFICATION: NEW CONSTRUCTION. TECH STATUS: BACT DETERMINATION. NO
Information: SOURCE TEST AVAILABLE

Process/Pollutant Information

PROCESS IC ENGINE, LANDFILL OR DIGESTED GAS FIRED

NAME:

Process Type: 17.140 (Landfill/Digester/Bio-Gas)

Primary Fuel: DIGESTER GAS

Throughput: 10.75 MMBTU/H

Process Notes: ADDITIONAL THROUGHPUT: 1408 BHP. MFR: WAUKESHA, TYPE: SPARK IGINITION, 4-CYCLE, MODEL: L7042GL, FUNC

EQUIP: POWER GENERATION, FUEL _TYPE: NATURAL GAS, SCHEDULE: CONTINUOUS, H/D: 24, D/W: 7, W/Y: 52.

POLLUTANT CAS Number: 10102

NAME: NOX

Emission Limit 1: 0.6000 G/B-HP-H 1-HR AVG

Emission Limit 2:

Standard Emission: 0.6000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: U
Case-by-Case Basis: BACT-PSD

Other Applicable N/A

Requirements:

Control Method: (P) TURBOCHARGED,INTERCOOLED,LEAN-BURN,AIR/FUEL CONTROLLER
Est. % Efficiency:

Compliance Verified: NO

Pollutant/Compliance Notes:

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm 4/14/2006
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POLLUTANT CAS Number: 630-08-0

NAME: CO

Emission Limit 1: 2.5000 G/B-HP-H 1-HR AVG

Emission Limit 2:

Standard Emission: 2.5000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: U
Case-by-Case Basis: BACT-PSD

Other Applicable N/A

Requirements:

Control Method: (P) TURBOCHARGED,INTERCOOLED,LEAN-BURN,AIR/FUEL CONTROLLER
Est. % Efficiency:

Compliance Verified: NO

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VOC
NAME: VOC
Emission Limit 1: 0.8000 G/B-HP-H 1-HR AVG

Emission Limit 2:
Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: BACT-PSD

Other Applicable N/A

Requirements:

Control Method: (P) TURBOCHARGED,INTERCOOLED,LEAN-BURN,AIR/FUEL CONTROLLER
Est. % Efficiency:

Compliance Verified: NO

Pollutant/Compliance Notes:

POLLUTANT CAS Number: PM
NAME: PM10
Emission Limit 1: 0.2000 LB/H

Emission Limit 2:
Standard Emission:
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Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: BACT-PSD
Other Applicable N/A
Requirements:

Control Method: N)

Est. % Efficiency:

Compliance Verified: NO

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 7446
NAME: SOX
Emission Limit 1: 0.1200 LB/H

Emission Limit 2:
Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: BACT-PSD
Other Applicable N/A
Requirements:

Control Method: ™N)

Est. % Efficiency:

Compliance Verified: NO

Pollutant/Compliance Notes:

Facility Information

RBLC ID: CA-1092 (final) Date Determination  01/04/2006
Last Updated:
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Corporate/Company Name:
Facility Name:

Facility Contact:

Facility Description:
Permit Type:

EPA Region:

Faciliy County:

Facility State:

Facility ZIP Code:

Permit Issued By:

Other Agency Contact Info:

Other Permitting
Information:

‘ Page‘of 27

MM SAN BERNARDINO ENERGY, LLC Permit Number: 391009

MM SAN BERNARDINO ENERGY, LLC Permit Date: 05/16/2002 (actual)
FRS Number: NEW, NOT FOUND
SIC Code: 4953

A: New/Greenfield Facility NAICS: 562212

9

SAN BERNARDINO

CA

91761

SOUTH COAST AQMD, CA (Agency Name)
MR. MARTIN KAY (Agency Contact) (909)396-3115 mkay@aqmd.gov
SOUTH COAST AQMD, MARTIN KAY, (909) 396-3115, MKAY @AQMD.GOV

CARB ID: 795.0, OPERATING PERMIT DATE: , STARTUP DATE: NEW CONSTR MODIFICATION: NEW CONSTRUCTION
TECH STATUS: BACT DETERMINATION NO SOURCE TEST AVAILABLE

|Process/Pollutant Information

PROCESS ICE: LANDFILL OR DIGESTED GAS FIRED

NAME:

Process Type: 17.140 (Landfill/Digester/Bio-Gas)
Primary Fuel: LANDFILL GAS
Throughput: 14.70 MMBTU/H 1850 BHP

Process Notes: EQUIP: , MFR: DUETZ, TYPE: TURBOCHARGED/INTERCOOLED, MODEL: TBG620V 16K, FUNC EQUIP: POWER GENERATION,
FUEL TYPE:, SCHEDULE: CONTINUOUS, H/D: 24, D/W: 7, W/Y: 52, NOTES: PPMVD@15%02: NOX-46, CO-360, HC-79. G/HP-HR:
ROG <.02, PM-10 <.05 (BASED ON 34% (HHV) ENGINE EFFICIENCY USED BY THE MANUFACTURE IN HIS CALCULATIONS, THE
PPMVD LIMITS CORRESPOND TO THE FOLLOWING G/HP-HR: NOX-0.61, CO-2.9, HC-0.36 (AS METHANE). SOURCE TEST

RESULTS:

POLLUTANT
NAME: NOX
Emission Limit 1:
Emission Limit 2:

Standard Emission:

CAS Number: 10102

0.6000 G/B-HP/H

0.6000 G/B-HP/H

Did factors, other then air pollution technology considerations influence the BACT decisions: U
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Case-by-Case Basis: BACT-PSD

Other Applicable N/A

Requirements:

Control Method: (A) TURBOCHARGED,INTERCOOLED AIR/FUEL CONTROLLER
Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0

NAME: CO

Emission Limit 1: 2.5000 G/B-HP/H

Emission Limit 2:

Standard Emission: 2.5000 G/B-HP/H

Did factors, other then air pollution technology considerations influence the BACT decisions: U
Case-by-Case Basis: BACT-PSD

Other Applicable N/A

Requirements:

Control Method: (A) TURBOCHARGED,INTERCOOLED AIR/FUEL CONTROLLER
Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VOC
NAME: VOC
Emission Limit 1: 0.8000 G/B-HP/H

Emission Limit 2:
Standard Emission:

Did factors, other then ajr pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: BACT-PSD

Other Applicable N/A

Requirements:

Control Method: (A) TURBOCHARGED,INTERCOOLED AIR/FUEL CONTROLLER
Est. % Efficiency:

Compliance Verified: UNKNOWN
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Pollutant/Compliance Notes:

POLLUTANT CAS Number: PM
NAME: PM
Emission Limit 1: 0.2000 LB/H

Emission Limit 2:
Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: BACT-PSD
Other Applicable N/A
Requirements:

Control Method: (A)

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 7446
NAME: SOX
Emission Limit 1: 0.1000 LB/H

Emission Limit 2:
Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: BACT-PSD
Other Applicable N/A
Requirements:

Control Method: o)

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:
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Facility Information

RBLC ID: TX-0404 (final) Date Determination ~ 04/13/2005
Last Updated:

Corporate/Company Name: RELIANT ENERGY RENEWABLES SECURITY LP Permit Number: P791

Facility Name: RELIANT SECURITY LFGTE Permit Date: 01/31/2002 (actual)

Facility Contact: GREG NEWMAN 7139458334 FRS Number: 110010496917

Facility Description: ELECTRICITY GENERATION FROM LANDFILL GAS SIC Code: 4911

Permit Type: A: New/Greenfield Facility NAICS: 221119

EPA Region: 6

Faciliy County: MONTGOMERY

Facility State: TX

Facility ZIP Code: 77210

Permit Issued By: TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) (Agency Name)

MR. JOHNNY VERMILLION (Agency Contact) (512)239-1292 JVERMILL@TCEQ.STATE.TX.US
Other Agency Contact Info: JOHNNY VERMILLION

TX

512-239-1292
Other Permitting ADDITIONAL PERMIT NUMBERS: 44276, PSD-TX-971. THE ISSUED PERMIT WAS FOR THE INSTALLATION OF FOUR
Information: 1664 KW GENERATORS FIRED BY LANDFILL GAS.

|Process/Pollutant Information

PROCESS GENERATOR ENGINE, 4
NAME:

Process Type: 17.140 (Landfill/Digester/Bio-Gas)
Primary Fuel: LANDFILL GAS
Throughput: 1664.00 KW

Process Notes: THROUGHPUT IS FOR EACH. THE ENGINES ARE JENBACHER MODEL JGS 616. LANDFILL GAS LIMITED TO 11.9 GR/100 DSCF
H2S AND 13.2 GR/100 DSCF S.
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POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 0.6000 G/BHP-H

Emission Limit 2: 3.1000 T/YR EACH

Standard Emission: 0.6000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: U
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICE

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 630-08-0
NAME: CO

Emission Limit 1: 3.0000 G/BHP-H

Emission Limit 2: 15.5000 T/YR EACH

Standard Emission: 3.0000 G/B-HP-H

Did factors, other then air pollution technology considerations influence the BACT decisions: U
Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICE

Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VOC
NAME: VOC

Emission Limit 1: 0.2800 G/BHP-H
Emission Limit 2: 0.8300 T/'YR EACH

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: U
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Case-by-Case Basis: BACT-PSD

Other Applicable

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICE
Est. % Efficiency:

Compliance Verified: * UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: PM
NAME: PM10
Emission Limit 1: 0.8400 T/YR EACH

Emission Limit 2:
Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICE, LOW SULFUR FUEL
Est. % Efficiency:

Compliance Verified: UNKNOWN

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 7446-09-5
NAME: SO2
Emission Limit 1: 1.2400 T/YR EACH

Emission Limit 2:
Standard Emission:

Did factors, other then air pollution technology considerations influence the BACT decisions: U

Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: (P) GOOD COMBUSTION PRACTICE, LOW SULFUR FUEL
Est. % Efficiency: .

Compliance Verified: UNKNOWN

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm 4/14/2006



Form@LC Report .

Pollutant/Compliance Notes:

POLLUTANT
NAME: VE
Emission Limit 1:
Emission Limit 2:
Standard Emission:

CAS Number: VE

5.0000 % OPACITY

5.0000 % OPACITY

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case

Other Applicable
Requirements:

Control Method:

Est. % Efficiency:
Compliance Verified:
Pollutant/Compliance Notes:

(P) GOOD COMBUSTION PRACTICE

Unknown

Page‘of 27

Facility Information

RBLC ID: TX-0385 (final)

RELIANT ENERGY RENEWABLES COASTAL PLAINS LP
RELIANT ENERGY GALVESTON PLANT

Corporate/Company Name:

Facility Name:

Facility Contact:

Facility Description: CO-GENERATION USING LANDFILL GAS AS FUEL
Permit Type: A: New/Greenfield Facility

EPA Region: 6

file://F:\Seminole%20Energy\RBLC%2017.140%20(March%202006%20update).htm

Date Determination

Last Updated:

Permit Number:
Permit Date:
FRS Number:
SIC Code:
NAICS:

05/05/2005

NAO031

01/24/2002 (actual)
110002345515
4911
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Faciliy County: GALVESTON

Facility State: X

Facility ZIP Code:

Permit Issued By: TEXAS COMMISSION ON ENVIRONMENTAL QUALITY (TCEQ) (Agency Name)

MR. JOHNNY VERMILLION (Agency Contact) (512)239-1292 JVERMILL@TCEQ.STATE.TX.US

Other Agency Contact Info: AARONMOON
PO BOX 13087
AUSTIN, TX 78711-3087

512-238-1093

Other Permitting CONSTRUCTION PERMIT FOR THE INSTALLATION AND OPERATION OF SEVEN JENBACHER, 2,343 HP, LANDFILL

Information: GAS-FIRED IC ENGINES FOR A TOTAL OF 12 MEGAWATTS OF ELECTRICAL POWER. A SUBSEQUENT PERMIT
MODIFICATION REDUCED THE NUMBER OF IC ENGINES TO 6. THE REFERENCE DATE AND AND PERMIT
NUMBERS FOR THIS MODIFICATION ARE THE SAME AS THE ORIGINAL. NOT ABLE TO FIND FRS NUMBER

IProcess/Pollutant Information

PROCESS JENBACHER IC ENGINES (7)
NAME:

Process Type: 17.140 (Landfill/Digester/Bio-Gas)

Primary Fuel: LANDFILL GAS

Throughput: 12.00 MW (TOTAL)

Process Notes: SULFUR COMPOUND LIMITED TO: 13.2 GRAINS H2S/100 DSCF 11.9 GRAINS TOTAL §/100 DSCF

POLLUTANT CAS Number: 630-08-0

NAME: CO

Emission Limit 1: 15.5000 LB/H EACH ENGINE
Emission Limit 2: 460.9800 T/YR TOTAL FOR ALL
Standard Emission: 3.0000 G/B-HP-H EACH ENGINE
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: )]

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:
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POLLUTANT CAS Number: 10102
NAME: NOX

Emission Limit 1: 3.1000 LB/H EACH ENGINE

Emission Limit 2: 92.2100 T/YR FOR ALL ENGINES

Standard Emission: 0.6000 G/B-HP-H EACH ENGINE

Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown
Case-by-Case Basis: Other Case-by-Case

Other Applicable

Requirements:

Control Method: )

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: PM

NAME: PM10

Emission Limit 1: 0.4900 LB/H EACH ENGINE
Emission Limit 2: 14.1600 T/YR TOTAL

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 7446-09-5
NAME: SO2

Emission Limit 1: 1.2700 LB/H EACH ENGINE
Emission Limit 2: 37.7500 T/YR TOTAL ALL ENGINES

Standard Emission:
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Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis; Other Case-by-Case

Other Applicable

Requirements:

Control Method: (P) FUEL LIMIT ON SULFUR: 13.2 H2S AND 11.9 TOTAL SULFUR PER 100 DSCF
Est, % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: 7647-01-0
NAME: HCL

Emission Limit 1: 0.1400 LB/H EACH
Emission Limit 2: 4.1400 T/YR TOTAL

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: ™)

Est. % Efficiency:

Compliance Verified: Unknown

Pollutant/Compliance Notes:

POLLUTANT CAS Number: VOC
NAME: VOC

Emission Limit 1: 0.8300 LB/H EACH
Emission Limit 2: 24.7200 T/YR TOTAL

Standard Emission:
Did factors, other then air pollution technology considerations influence the BACT decisions: Unknown

Case-by-Case Basis: Other Case-by-Case
Other Applicable

Requirements:

Control Method: N)

Est. % Efficiency:
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Compliance Verified: Unknown
Pollutant/Compliance Notes:
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Derenzo and Associates, Inc.

APPENDIX M-1

Bio Energy Texas, L.L.C.
CAT G3520 IC Gas Engine
Permit Allowed Emission Rates
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Novell. o GroupWise WebPublisher

Section 1 - Document

EMISSION SOURCES - MAXIMUM ALLOWABLE EMISSION RATES

Permit Numbers 56641 and PSD-TX-1034

This table lists the maximum allowable emission rates and all sources of air contaminants on the
applicant's property covered by this permit. The emission rates shown are those derived from
information submitted as part of the application for permit and are the maximum rates allowed for these
facilities. Any proposed increase in emission rates may require an application for a modification of the
facilities covered by this permit.

AIR CONTAMINANTS DATA

Emission Source Air Contaminant Emission Rates *

Point No. (1) Name (2) Name (3) Ib/hr TPY**

E1 Engine 1 NO, 2.87 12.58

Caterpillar, Model G3520C CO 13.41 58.73
2,172 bHP VOC 0.76 3.34

SO, 0.26 1.14
PM,, 0.71 3.12
E2 Engine 2 NO, 2.87 12.58

Caterpillar, Model G3520C CO 13.41 58.73
2,172 bHP VOC 0.76 3.34

S0, 0.26 1.14
PM,,0.71 3.12

E3 Engine 3 NO, 2.87 12.58

http://webmail.tceq.state.tx.us/servlet/webpub/eqdny 1 Yp3is7bi50i6/GWDOC/DREF/tnrdo... 1/21/2006



BEST AVAILABLE COPY

Caterpillar, Model G3520C CO 13.41 58.73
2,172 bHP VOC 0.76 3.34

SO, 0.26 1.14
PM,,0.71 3.12
E4 Engine 4 NO, 2.87 12.58

Caterpillar, Model G3520C CO 13.41 58.73
2,172 bHP VOC 0.76 3.34

80, 0.26 1.14
PM,,0.71 3.12
ES Engine 5 NO, 2.87 12.58

Caterpillar, Model G3520C CO 13.41 58.73
2,172 bHP VOC 0.76 3.34

S0, 0.26 1.14

PM,, 0.71 3.12

E6 Engine 6 NO, 2.87 12.58

Caterpillar, Model G3520C CO 13.41 58.73
2,172 bHP VOC 0.76 3.34

SO, 0.26 1.14
PM,,0.71 3.12
E7 Engine 7 NO, 2.87 12.58

Caterpillar, Model G3520C CO 13.41 58.73

2,172 bHP VOC 0.76 3.34

Page 2 of 4

http://webmail.tceq.state.tx.us/servlet/webpub/eqdny1 Yp3is7b15016/GWDOC/DREF/tnrdo... 1/21/2006



Page 3 of 4

S0, 0.26 1.14
PM,,0.71 3.12
E8 Engine 8 NO, 2.87 12.58

Caterpillar, Model G3520C CO 13.41 58.73
2,172 bHP VOC 0.76 3.34

S0, 0.26 1.14
PM,, 0.71 3.12

Fugitives (4) VOC 0.04 0.18

(1) Emission point identification - either specific equipment designation or emission point number
from a plot plan.

(2) Specific point source names. For fugitive sources, use an area name or fugitive source name.
(3) VOC - volatile organic compounds as defined in Title 30 Texas Administrative Code § 101.1

NO, - total oxides of nitrogen
SO, - sulfur dioxide

PM,, - particulate matter (PM) equal to or less than 10 microns in diameter. Where PM is not
listed, it shall be assumed that no particulate matter greater than 10 microns is emitted.

CO - carbon monoxide

(4) Fugitive emissions are an estimate only and should not be considered as a maximum allowable
emission rate.

Fugitive emissions include emissions from the Landfill Gas Treatment System.

* Emission rates are based on and the facilities are limited by the following maximum operating
schedule:

24 Hrs/day 7 Days/week 52 Weeks/year or 8,760 Hrs/year

** Compliance with annual emission limits is based on a rolling 12-month period.

Dated July 23. 2004
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APPENDIX M-2

Ocean Energy Corp., Inc.
CAT G3520 IC Gas Engine
Permit Allowed Emission Rates



Ocean Enerb

Emission Unit;

rp., Inc (79083)

New Jersey Department of Environmental Protection

Ul CAT 3520 gas IC engine nos. 1- 6

OS1 Engine 1 base load opérations

Operating Scenario:

Date: 1/22/20C.

Applicable Requirement

Monitoring Requirement

Recordkeeping Requirement

Submittal/Action Requirement

Particulate Emissions <= 7.1 1b/hr.
[NJ.A.C. 7:27- 4.2(a)]

None.

None.

None,

TSP <= 1.48 Ib/hr. [N.J.A.C. 7:27- 8.13(h)]

TSP: Monitored by stack emission testing
once initially and every 5 years, based on
any 60 minute period. [N.J.A.C. 7:27-
8.13(d)1]

TSP: Recordkeeping by stack test results
once initially and every 5 years. [N.J.A.C.
7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this permit.
[N.J.A.C. 7:27- 8.4(f)5]

PM-10 (Total) <= 1.48 Ib/hr, [N.J.A.C.
7:27- 8.13(h)]

PM-10 (Total): Monitored by stack emission
testing once initially and every 5 years,
based on any 60 minute period. [N.J.A.C.
7:27- 8.13(d)1] :

PM-10 (Total): Recordkeeping by stack test
results once initially and every 5 years.
[N.JA.C. 7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this permit.
[NJ.A.C. 7:27- 8.4(D)5]

PM-10 (Total) <= 0.24 grams/brake
horsepower-hour. [N.J.A.C, 7:27- 7.13(h)}

PM-10 (Total): Monitored by stack emission
testing once initially and every 5 years,
based on any 60 minute period. [N.J.A.C.
7:27- 8.13(h)]

PM-10 (Total): Recordkeeping by stack test
results once initially and every 5 years.

| INJ.AC. 7:27-22.16(2))

Submit test results: Within 180 days from
the date of the approved permit. [N.J.A.C.
7:27-22.16(a)]

PM-2.5 (Total) <= 1.48 Ib/hr, [N.J.A.C.
7:27- 8.13(h))

PM-2.5 (Total): Monitored by stack
emission testing once initially and every 5
years, based on any 60 minute period.
[N.J.A.C. 7:27- 8.13(d)1]

PM-2.5 (Total): Recordkeeping by stack test
results once initially and every 5 years.
[N.JAC 7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this penmit.
[NJ.AC. 7:27- 8.4(D)5]

VOC (Total) <= 0.77 Ib/hr. [N.JA.C. 7:27-
8.13(h)]

VOC (Total): Monitored by stack emission
testing once initially and every 5 years,
based on any 60 minute period. [N.J.A.C.
7:27- 8.13(d)1]

VOC (Total): Recordkeeping by stack test
results once initially and every 5 years.
[N.JLA.C. 7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this permit.
[N.J.A.C. 7:27- 8.4(H)5]

YOC (Total) <= 0.16 grams/brake ‘
horsepower-hour. [N.J.A.C. 7:27- 8.13(h)]

VOC (Total): Monitored by stack emission
testing once initially and every 5 years,
based on any 60 minute period. [N.J.A.C.
7:27- 8.13(d)1]

VOC (Total): Recordkeeping by stack test
results once initially and every 5 years.
[N.J.A.C. 7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this permit.
INJA.C. 7:27- 8.4(f)5]

CO <= 14.8 Ib/hr. [N.JA.C. 7:27- 8.13(h)]

COQ: Monitored by stack emission testing
once initially and every 5 years, based on
any 60 minute period. [N.J.A.C. 7:27-
8.13(d)1]

CO: Recordkeeping by stack test results
once initially and every S years. [N.J.A.C.
7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this permit.

[N.J.A.C. 7:27- 8.4(H)5]
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Ocean Enper . rp., Inc (79083)

New Jersey Department of Environmental Protection

Date: 1/22/zu

Ref.#

Applicable Requirement

Monitoring Requirement

Recordkeeping Requirement

Submittal/Action Requirement

CO <= 388 ppm @ 15% 02. [N.J.A.C.
7:27- 8.13(h)]

CO: Monitored by periodic emission
monitoring each month during operation,
based on any 60 minute period (using
portable instrument). [N.J.A.C. 7:27-
8.13(d)2]

CO: Recordkeeping by manual logging of
parameter each month during operation.
[N.JA.C. 7:27- 8.13(d)3]

Submit a report: Every year beginning on
the first of January, three months following
the effective date of the approved permit.
Submit the report of the monthly readings to

| the Chief BTS and Chief BPP. [N.J.A.C.

7:27- 8.13(d)2]

10

CO <= 500 ppm @ 15% O2. [N.J.A.C.
7:27-16.10(b)]

None.

None.

None.

11

CO <= 2.75 grams/brake horsepower-hour.
[N.JAC. 7:27- 8.13(h)]

CO: Monitored by stack emission testing
once initially and every 5 years, based on
any 60 minute period. [N.J.A.C. 7:27-
8.13(d)1]

CO: Recordkeeping by stack test results
once initially and every 5 years. [N.J.A.C.
7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this permit.
[NJ.A.C. 7:27- 8.4(D)5]

12

CO <=2.75 grams/brake horsepower-hour.
[N.JA.C. 7:27- 8.13(h)]

Other: monitored by periodic emission
monitoring daily for the first month of
operation of engine, once every week for the
next five months and then once a month
thereafter to determine
compliance.[N.J.A.C. 7:27- 8.13(d)1].

CO: Recordkeeping by manual logging of
parameter at the approved frequency.

The records of all the readings taken by the
periodic emission monitor shall be recorded
and maintained in a manner acceptable to
the Department. [N.J.A.C. 7:27- 8.13(d)3]

Submit a report: Every year beginning on
the first of January, three months following
the effective date of the approved permit.
Submit the yearly report to Chief BTS and
to Chief BPP. [N.J.A.C, 7:27- 8.4(f)5]

13

SO2 <= 0.77 Ib/hr. [N.J.A.C. 7:27- 8.13(h)]

S02: Monitored by stack emission testing
once initially and every § years, based on
any 60 minute period. [N.J.A.C. 7:27-
8.13(d1]

S02: Recordkeeping by stack test results
once initially and every 5 years. [N.J.A.C.
7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this permit.
[N.J.A.C. 7:27- 8.4(H)5]

14

NOx (Total) <= 2.95 Ib/hr. [N.J.A.C. 7:27-
8.13(h)]

NOx (Total): Monitored by stack emission
testing once initially and every 5 years,
based on any 60 minute period. [N.J.A.C.
7:27- 8.13(d)1]

NOx (Total): Recordkeeping by stack test
results once initially and every 5 years.
[NJ.A.C. 7:27- 8.13(d)3]

Stack Test -~ Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to stack testing
requirements specified in this permit.
[N.J.A.C. 7:27- 8.4()5]

15

NOx (Total) <= 2.95 Ib/hr. [N.J.A.C. 7:27-
8.13(h)]

NOx (Total); Monitored by periodic
emission monitoring each month during
operation, based on any 60 minute period.
[N.J.A.C. 7:27- 8.13(d)2]

NOx (Total): Recordkeeping by strip chart,
round chart or data acquisition (DAS)
system / electronic data storage
continuously. [N.J.A.C. 7:27- 8.13(d)3]

Submit a report: Every year beginning on
the first of January, three months following
the effective date of the approved permit.
Submit the report of the monthly readings to
the Chief BTS and Chief BPP. [N.J.A.C.
7:27- 8.13(d)2]

16

NOx (Total) <= 0.6 grams/brake
horsepower-hour. [N.J.A.C. 7:27- 8.13(h)]

NOx (Total): Monitored by stack emission
testing once initially and every 5 years,
based on any 60 minute period. [N.J.A.C.
7:27- 8.13(d)1]

NOx (Total): Recordkeeping by stack test
results once initially and every 5 years.
NJ.A.C. 7:27- 8.13(d)3]

Stack Test - Submit protocol, conduct test
and submit results: As per the approved
schedule. Refer to testing requirements
specified in this permit. [N.J.A.C. 7:27-
8.4(D]
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APPENDIX N

Seminole Energy, LLC.
USEPA Region IV
Draft Treated Gas Determination Request

Attachment A of Request Letter is Appendix K of this document
Attachment B of Request Letter is Appendix D of this document



April xx, 2006

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region 4

Air, Pesticides, and Toxics Management Division

Air and EPCRA Enforcement Branch

Air Enforcement Section

61 Forsyth Street

Atlanta, Georgia 30303

Subject: Request for Treated Landfill Gas Exemption Determination (MSW Landfill NSPS)
Seminole Energy, L.L.C.
FDEP-DARM Permit Pending

Dear USEPA Region 4:

Seminole Energy, L.L.C. (Seminole Energy) is submitting this document to the United States
Environmental Protection Agency (USEPA) to request that the regulatory agency determine
that equipment and processes planned for operation at its landfill gas fueled electricity
generation facility satisfy the definition of treatment in accordance with Title 40 of the Code
of Federal Regulations (40 CFR) 60.752 (b) (2) (iii) (C). The use of treated landfill gas as
engine generator fuel exempts Seminole Energy from the nonmethane organic compound
(NMOC) testing and combustion temperature monitoring and recordkeeping requirements of
the Municipal Solid Waste (MSW) landfill New Source Performance Standards (NSPS).

A construction and operating permit application for the project has been submitted to the
Florida Department of Environmental Protection Division of Air Resource Management

(FDEP-DARM), Tallahassee, Florida, for its review and approval.

USEPA TREATED GAS DETERMINATIONS

USEPA has issued several determinations that support the use of gas treatment equipment,
which processes the collected gas for subsequent sale or reuse, as an appropriate landfill gas
emissions control method. These determinations (USEPA Region 5) specify that USEPA ...
has stated in the Federal Register Proposed Rule Amendments dated May 23, 2002, (67 FR
36476-36481) that compression, de-watering, and filtering the landfill gas down to at least 10
microns is considered treatment for the purposes of 60.752 (b) (2) (iii) (C). Therefore,
equipment that achieves these specifications is compliant with the federal emission standards
specified in the MSW Landfill NSPS.

Attachment A provides for reference treated landfill gas determinations that have been issued
by USEPA Regions 1, 3, 5, and 9.
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SEMINOLE ENERGY PROCESS DESCRIPTION

The Seminole Energy landfill gas to electricity plant will be located at the Osceola Road Solid
Waste Management Facility in Geneva, Florida. The proposed facility will utilize landfill gas
as fuel to power six Caterpillar, Inc. Model G3520C gas internal combustion (IC) engine and
electricity generator sets. Since the IC engines will use landfill gas received from the landfill
as fuel, they can be considered either combustion control devices for landfill gas emissions or
equipment using treated landfill gas under the regulatory provisions of the MSW landfill
NSPS. The treated landfill gas is the fuel that will be used at Seminole Energy.

Prior to its use as fuel at the electricity generation facility, the methane-rich gas collected from
the Osceola Road Solid Waste Management Facility will be directed (in the specified
sequence) through a treatment system that is comprised of the following equipment and
processes:

1. Initial two-stage inlet gas dewatering/filter vessels (the bottom chambers are used for
moisture knock-out, top chambers are equipped with coalescing filter media to remove
gas particles having diameters of 10-microns and larger).

2. A gas compressor/blower.

3. Air-to-gas coolers (chillers), which will be used to reduce the elevated temperatures of
landfill gas received from compressor to approximately 10°F above ambient
temperatures.

4. Final two-stage gas dewatering/filter vessels (the bottom chambers are used for
moisture knock out, top chambers are equipped with coalescing filter media to remove
gas particles having diameters of 3-microns and larger).

Components of the specified gas treatment system are not equipped with atmospheric vents.
Therefore, all of the landfill gas to be directed to the IC engines will be processed by the
treatment system for engine generator use as a treated fuel. The treatment system design does
not have bypass(es) that would allow for landfill gas emissions.

Attachment B provides a flow diagram and operating details for the Seminole Energy landfill
gas treatment system.

APPLICABLE REGULATIONS

Standards for Air Emissions from MSW Landfills

The Osceola Road Solid Waste management Facility (the source of the Seminole Energy fuel)
is subject to the Standards of Performance for MSW Landfills (MSW Landfill NSPS, 40 CFR
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Part 60 Subpart WWW) that regulate NMOC emissions 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 ...

(4) 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 ...

Rule Requirements and Exemption Determinations

Performance Tests

Provisions of the MSW landfill NSPS [40 CFR 60.752 (b) (2) (iii) (B)] require that initial
tests be conducted on landfill gas control devices to demonstrate the performance of the
equipment relative to its NMOC emissions. The specified performance test is not required
pursuant to 40 CFR 60.752 (b) (2) (iii) (C) to demonstrate compliance with 40 CFR 60.752
(b) (2) (ii1) if the raw gas is processed by a landfill gas treatment system prior to its
subsequent sale or use as fuel.

USEPA Region 3 has specified in documents (Determination Detail Control No. 0200019 and
October 3, 2002 correspondence provided in Attachment A) that Based on its technical
judgment, EPA considers refrigeration, filtering through the 10 micron screen, and
compression for combustion in energy recovery devices such as boilers, process heaters ...,
turbines, or internal combustion engines to satisfy the definition of treatment at 40 CFR Sec. |
60.752 (b) (2) (iii) (C). The approved method of de-watering specified in the October 2002
determination is knock-out pots and an air to air cooler.

Based on the documented landfill gas treatment determinations and associated details that
have been recorded by USEPA and the design of the landfill gas de-watering, filtering and
compression processes that are proposed for operation at Seminole Energy, the landfill gas
used to fuel the electricity generation plant will be received from a treatment system that
complies with the provisions of 40 CFR 60.752 (b) (2) (iii). Therefore, the IC engines that
will be operated at Seminole Energy are not subject to the NMOC emission performance tests
specified in 40 CFR 60.752 (b) (2) (iii) (B).
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Combustion Temperature Monitoring and Recordkeeping

Provisions of the MSW landfill NSPS [40 CFR 60.758 (b) (2) (i) and 60.758 (c) (1) (i)]

require that combustion temperature monitoring be performed with a device specified in 40
CFR 60.756 (b) (1). The purpose of these measurements is to continuously monitor average
combustion temperature for comparison with the value recorded during performance tests
required under 40 CFR 60.752 (b) (2) (iii) (B). Therefore, based on the performance test
exemption, because the IC engines use treated gas, they are not subject to the testing and
combustion temperature monitoring requirements of 40 CFR 60.756 (b).

The December 9, 2003 USEPA, Region 5 determination (provided in Attachment A) specifies
that equipment and processes that meet the landfill gas treatment criteria ... would not be
subject to the monitoring and recordkeeping located at 60.756 (b) and 60.758 (b) and (c).

Seminole Energy, L.L.C. appreciates review of the information presented in this
correspondence by USEPA Region 4 and requests that a written notification of the requested

determinations be issued.

Please contact us or our consultants (David Derenzo at Derenzo and Associates, Inc. 734-464-
3880) if you have any questions or require additional data or information.

Sincerely,

SEMINOLE ENERGY, L.L.C.

Scott Salisbury
Managing Member

attachments
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APPENDIX O

Seminole Energy, L.L.C.
Gas Treatment System
Draft SSM Plan



Municipal Solid Waste Landfill Gas Collection and Control System

Startup, Shutdown, and Malfunction Plan

Prepared in accordance with the:

National Emission Standards for Hazardous Air Pollutants
40 C.F.R. §63.6(¢)(3)

Prepared for:

Facility: Seminole Energy, L.L.C.

Address: Seminole Enerey, L.L.C.
1930 E. Osceola Road
Geneva, Florida 32732

Date: April 10, 2006

This document identifies the procedures for conducting startups, shutdowns or addressing
malfunctions of the landfill gas treatment system associated with the Beecher Energy,
L.L.C. landfill gas to energy facility subject to this plan in a timely and safe manner.

Revision: 0
Revision Date:
Issuance Date:
Revised By:




The purpose of the Gas Treatment System Monitoring and Startup, Shutdown and
Malfunction (SSM) Plan that is presented in this document is to establish appropriate
monitoring, operating and malfunction response procedures for the landfill gas treatment
system that is operated at the Seminole Energy, L.L.C. (Seminole Energy) landfill gas-to-
electricity facility.

This plan has been developed in accordance with provisions of the Municipal Solid
Waste (MSW) Landfill New Source Performance Standards (NSPS, Title 40 of the Code
of Federal Regulations (40 CFR) Part 60, Subpart WWW) and the MSW Landfill
National Emissions Standards for Hazardous Air Pollutants (NESHAP, 40 CFR Part 63,
Subpart AAAA).

40 CFR §60.765(d) of the MSW Landfill NSPS specifies that if a device other than an
open flare or an enclosed combustor is used as the control system for landfill gas
emissions, then information is to be prepared describing the operation of the control
device, the operating parameters that indicate proper performance and appropriate
monitoring procedures. The MSW Landfill NESHAP requires owners of affected
facilities to document standard procedures for equipment startup and shutdown and
develop procedures for responding to equipment malfunctions.

A copy of the Gas Treatment System Monitoring and Startup, SSM Plan (original and
subsequent revisions/addendums) will be kept on file at Seminole Energy for a period of
at least five (5) years.

cility'and General Process Information:

Landfill gas generated at the Osceola Road Solid Waste Management Facility (which is
the source of the fuel used by Seminole Energy) is collected using a system of wells, gas
headers and blowers, which have been installed and are operated by the landfill owner
Seminole County (Facility Identification Number (I.D. No.) 1170084. The Osceola Road
Solid Waste Management Facility has been issued Title V Air Operation Permit Renewal
No. 1170084-003-AV by the Florida Department of Environmental Protection,
Department of Air Resource Management (FDEP-DARM), which has an expiration date
of August 30, 2007. Seminole Energy has a contract with Seminole County (Osceola
Road Solid Waste Management Facility) to purchase the collected landfill gas for use as
fuel to power six identical reciprocating internal combustion (IC) engine and electricity
generator sets. The electricity that is generated by Seminole Energy is sold to Florida
Power & Light under a power purchase agreement for distribution to the local grid.

The landfill gas produced by the Osceola Road Solid Waste Management Facility is
treated prior to being used as fuel in the Seminole Energy electricity generation
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processes. The United States Environmental Protection Agency (USEPA) has issued
regulatory clarifications that define treated landfill gas as “landfill gas processed in a
treatment system that filters, de-waters, and compresses the gas.”

The gas received from the Osceola Road Solid Waste Management Facility is initially de-
watered in a knockout tank that is located upstream of the Seminole Energy landfill gas
treatment system where a majority of the condensate in the landfill gas is removed.

After the initial knockout tank de-watering, the landfill gas is treated in equipment and
processes operated by Seminole Energy that consists of:

1. A primary inlet coalescing filter designed to remove particles in the gas stream
that are 10 microns (um) and larger. The bottom chamber of the vessel is designed to
knockout any remaining condensate and is equipped with a sight glass device that
provides an indication of the presence and amount of water (condensate level) that
has accumulated in the chamber.

2. A gas blower for compression of the landfill gas.

3. An air-to-gas cooler to reduce the temperature of the gas (which is heated by the
blower during gas compression).

4. A polishing coalescing filter designed to remove particles that are 3 pm and
larger. The bottom chamber of the vessel is designed to knockout any remaining
condensate and is equipped with a sight glass device that provides an indication of the
presence and amount of water (condensate level) that has accumulated in the
chamber.

Components of the specified gas treatment system are not equipped with atmospheric
vents. Therefore, all of the landfill gas received by the system is directed to the IC
engines for use as a fuel.

Based on the design of the landfill gas treatment system (which is owned and operated by
Seminole Energy), the following equipment and process components will be monitored
daily and recorded weekly to verify that the system is operating properly:

e Knockout chamber condensate accumulation: The primary and polishing filters
typically operate without any noticeable condensate accumulation (no water is
typically indicated to be present in the vessels). Noticeable water (condensate)
accumulation is an indication that the upstream landfill gas de-watering equipment
may have malfunctioned.




V&l
Ry Rzt

Gas Treatment System Monitoring and SSM Plan e 30f7

If condensate accumulation in the knockout vessels is greater than 50 percent (%)
(based on the water level indicated on chamber sight glass), the electricity generation
processes will be shutdown to avoid condensate carryover through the subsequent
components of the gas treatment system, an investigation of the equipment will be
performed and corrective actions implemented.

Blower discharge pressure: The pressure at the discharge of the blower is measured
with an analog pressure gauge. The landfill gas blower should be operated so that
minimum pressure observed on the discharge side of the equipment is at least five (2)
pounds per square inch gauge (2 psig). Blower discharge pressures less than 2 psig
are an indication of problems with the gas compression system.

If the blower discharge pressure is less than 2 psig, an investigation of the equipment
will be performed and corrective actions implemented.

Coalescing filter differential pressure: The pressure drop across each of the
coalescing filters is measured with a pressure differential switch. Large differential
pressures (AP) indicate that the filters are wet or loaded with particulate matter and
should be replaced. The AP at the primary filter (vacuum side of blower) should be to
equal to or less than 1 pound per square inch differential (psid). The AP at the
polishing filter (pressure side of blower and downstream of the gas cooler) should be
equal to or less than 2 psid.

If the pressure drop across the coalescing filters is greater than the specified values,
the associated filter will be replaced.

The replacement filters will be of comparable designed for critical air or gas service
applications where high-efficiency removal of oil or water droplets and particulate
solids is required. Seminole Energy uses LG Liquid and Gas Coalescing Cartridges
that are rated for 50 psid and 30 inches in length and 70 millimeters (mm) in
diameter. The filters are rated for particulate matter removal to 0.3 (um) and the
nominal filter area is approximately 9.6 square feet (ft%).

Air-to-gas cooler outlet temperature: The temperature on the gas (fuel) at the outlet
of the air-to-gas cooler is measured with an analog temperature gauge. The air-to-gas
cooler is used to reduce the temperature of the fuel (which becomes elevated during
the compression process). Outlet gas temperatures greater than 120 degrees
Fahrenheit (°F) are an indication of problems with the operation of the air-to-gas
cooler.

If the outlet temperature of the air-to-gas cooler is greater than 120°F, an
investigation of the equipment will be performed and corrective actions implemented.
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) Startup Standard Operating Procedure

“Startup means the setting in operation of an affected source or portion of an affected
source for any purpose.” (40 CFR §63.2)

The standard operating procedure for the startup of the landfill gas treatment system is to:
1. Ensure that no unsafe conditions are present.
2. Contact prior to startup the Seminole Energy in charge Plant Operator.
3. Ensure that the system is ready to start by one or more of the following:
a. Valves are positioned in their proper operating locations.
b. Appropriate gas and fluid levels, pressures and temperatures are within the
values of their normal starting range.
c. Alarms are cleared.
d. Power is on, and available to the control panel and to energized equipment.
e. Emergency Stop is de-energized.

‘ 4. Initiate the proper equipment, process and system start sequences.

5. Observe that the system achieves normal operating ranges for appropriate gas and
fluid levels, pressures and temperatures (see 3.0 Gas Treatment System Monitoring).

6. Appropriate SSM reporting forms and documents will be completed (examples
are provided in Appendix A).

7. Refer to Operations and Maintenance Manuals as determined to be necessary.

5.0 Shutdown Standard Oper

“Shutdown means the cessation of an affected source or portion of an affected source or
portion of an affected source for any purpose.” (40 CFR §63.2).

The standard operating procedure for shutdown of the landfill gas treatment system is to:
1. Ensure that no unsafe conditions are present.
2. Prior to shutdown, contact the Seminole Energy in-charge Plant Operator and

notify appropriate Osceola Road Solid Waste Management Facility representatives
‘ that the landfill gas treatment and electricity generation processes will be shutdown.
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Extended shutdowns of the specified equipment will require startup of the
Osceola Road Solid Waste Management Facility gas flaring processes.

3. Initiate the proper equipment, process and system shutdown sequence by one or
more of the following:

a. Press Emergency Stop as determined to be necessary.
b. Close On / Off switch(es) or Push On / Off button(s).

c. Close adjacent valves as determined to be necessary.

4. Observe that system achieves normal shutdown ranges for appropriate gas and
fluid levels, pressures and temperatures.

5. Complete the appropriate SSM reporting forms and documents (examples are
provided in Attachment A).

6. Refer to Operations and Maintenance Manuals as determined to be necessary.

6.0 Malfunction

. “Malfunction means any sudden, infrequent, and not reasonably preventable failure of air
pollution control and monitoring equipment, process equipment, or a process to operate
in a normal or usual manner which causes, or has the potential to cause, the emission
limitations in an applicable standard to be exceeded. Failures that are caused in part by
poor maintenance or careless operation are not malfunctions.” (40 CFR §63.2).

1. Iflandfill gas is determined to be venting from the gas treatment system, the
equipment and processes will be immediately isolated from the Osceola Road Solid
Waste Management Facility gas collection system.

Appropriate Osceola Road Solid Waste Management Facility representatives will
be contacted to inform them that the gas treatment and electricity generation
processes are off-line.

2. An investigation of the equipment that caused the malfunction will be performed
and corrective actions implemented.

3. After the cause of the malfunction has been identified and corrective actions
implemented, the fuel use and electricity generation processes will be restarted using
the procedures specified in this document (Section 4.0 Startup Operating Procedures).

‘ 4. The appropriate SSM reporting forms and documents will be completed
(examples are provided in Attachment A).
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7.0 Recordkeeping : -«

Duration is the time it takes from discovery of the malfunction to Step 3 specified
in the preceding text (unless continuous monitoring records indicate the
malfunction started earlier).

5. Refer to Operations and Maintenance Manuals as determined to be necessary.

The following information will be maintained to verify proper operation of the Seminole
Energy gas treatment system and that proper procedures were implemented in response to
equipment startup, shutdown and malfunction requirements:

1. Weekly records of the equipment monitoring parameters that are presented in this
document (Section 3.0 Gas Treatment System Monitoring).

2. Equipment maintenance and/or modification records that affect the operation of the
gas treatment system. |

3. Startup, shutdown and/or malfunction occurrence records with details on the duration
of each event (appropriate SSM reporting forms and documents are provided in
Attachment A).

4. Startup, shutdown and/or malfunction records that document the actions taken during
these events, when such actions are different from those specified in this document
(Section 4.0 Startup Operating Procedures, Section 5.0 Shutdown Operating Procedures,
Section 6.0 Malfunction Operating Procedures).

A deviation report will be completed when startup, shutdown and/or malfunction actions
occur that are different than those specified in this document (an example is provided in
Attachment B).

visions

This Gas Treatment System Monitoring and SSM Plan will be:

1. Amended or modified if equipment or processes are added that are not covered under
the Plan; or

2. Revised within 45 days of a nonconforming event if the procedures described in the
document do not adequately address any startup, shutdown and/or malfunction event

that occur at the facility.

Plan revisions will be documented using the revision history log (an example is provided
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in Attachment C).

The following documents and materials are included as part of the Gas Treatment System
Monitoring and SSM Plan:

Attachment A: Startup / Shutdown / Malfunction Report Form
Attachment B: Startup / Shutdown / Malfunction Plan Deviation Report

Attachment C: Gas Treatment System Monitoring and SSM Plan Revision History
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ATTACHMENT A

Startup / Shutdown / Malfunction Report Forms and Documents
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Startup/Shutdown/Malfunction Report Form

Section 1 - All Events

List all affected piece(s) of equipment:

Military Time Duration Event Code SOP* Followed?
Type of Event Date/Time Start Date/Time End (hours) (see back of form) Yes No**
] startup
|:| Shutdown
O Malfunction Complete Section 2 Below

* Standard Operating Procedure (SOP) for Flare Startups (Manual & Automatic) and Shutdowns are provided in SSM Plan
**If SOP in SSM Plan was not followed, notify personnel on contact list immediately.

Section 2 - Malfunction Events Only

B Check one of the
Sfollowing for each step:

Step

Corrective Action Procedures for All Malfunctions

Procedure Procedure Not
completed Applicable

Determine if landfill gas is being released to the air (can you smell landfill gas, or measure/detect
gas flow?).

If landfill gas is being released to the air, notify personnel on "Contact List".

[]

Determine if the malfunction is causing an unsafe operating condition (air entering landfill or piping,
smoking, vibration, or other problem), which may harm people, the environment or the landfill gas
control equipment.

If unsafe operating condition exists, or landfill gas is being released to the air, stop (if possible)
landfill gas flow.

If Control device or other system component is shutdown due to Step 4, follow Shutdown SOP and
Complete Section 1 - "Shutdown".

L O

Detemine if other personnel/resource (qualified technician, electrician, consultant or other) are
needed for malfunction diagnosis.

If additional personnel needed, notify qualified personnel:
? Record Contact Name:
? Record Contact Date:
? Record Contact Time:
? Contact site representative with information recorded here.

Start malfunction diagnosis.

Determine if other resources are needed to fix the malfunction (qualified technician, electrician,
contractor, on-site resources, manufacturer's representative, or other).

1f additional resources needed, contact qualified resource:
? Record Contact Name:
? Record Contact Date:
? Record Contact Time:
? Contact site representative with information recorded here.

Fix the malfunction.

Once the malfunction is fixed, re-start the system per SOP if it had been shut down, and record
start-up times and dates in Section 1 of this form.

Record date that malfunction occurred, date that malfunction was repaired, and total time that
system was out of service in Section 1 of this form.

Sign this form and place it in the Start-up, Shutdown, Malfunction file.

If the procedures listed above were not followed, notify personnel on contact list immediately.

Lioiooor oo gjooid) oo

Date Form Filled Out: Signature:
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Event Codes

For Start-ups and Shutdowns

Startup: The setting in operation of an affected source or portion of an affected source for any purpose.
Shutdown: The cessation of operation of an affected source or portion of any source for any purpose.

Code

NN AW N

Event

Maintenance
Suspected Collection System Malfunction

Suspected Control Device Malfunction

Suspected Continuous Monitoring System Malfunction (Temperature/Flow/Other)
Training

Gas System Construction/Expansion

Normal Backup Operation

Other(Describe)

For Malfunctions
Malfunction : Any sudden, infrequent and not reasonably preventable failure of air pollution control
equipment, process equipment, or a process to operate in a normal or usual mannter. Failures that are
. caused in part by poor maintenance or carelss operation are not malfunctions.
Code Event

10 Automatic shutdown of control device by designed protective systems

11 Autodialer Callout

12 Shutdown alarms that result in the device not shutting down

13 Unalarmed shutdown

14 Control Device Smoking

15 Inspection identified malfunction

16 Loss of power - utility down

17 Loss of power - unknown

18 Damaged Well, Header or Lateral Piping

19 Leaks at wellheads, valves, flanges, test ports, seals, couplings, etc.

20 Condensate Knock-out Problems

21 Collection Piping Blockages

22 Problems due to Settlement

23 Loss of phase

24 Blower overload condition

25 Blower bearing failure

26 Broken belts (if belt-drive) or broken coupling (if drect-drive) in blower

27 Continuous Monitoring System Malfunction - Thermocouple

28 Continuous Monitoring System Malfunction - UV Scanner

29 Continuous Monitoring System Malfunction - Flow Monitor

. 30 Continuous Monitoring System Malfuction - Flow Recorder

31 Continuous Monitoring System Malfuction - Temperature Recorder

32 Act of God (i.e., lightening, wind, etc.)

99 Other(Describe)
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ATTACHMENT B

Startup / Shutdown / Malfunction Plan Deviation Report



Startup, Shutdown, and Malfunction Plan

Deviation Report
Facility: Date Form Completed:
Unit ID:
Event: M check the appropriate box.
L] Startup [ Shutdown [0 Malfunction
Date: Time:

Duration:

Provide detailed explanation of the circumstance of the startup, shutdown, malfunction:

Provide description of corrective action:

Describe the reasons the Startup, Shutdown, Malfunction Plan was not adequate:

Describe proposed revisions to the Startup, Shutdown, Malfunction Plan:

Were any excess emissions and/ or parameter monitoring exceedances believed to have occurred during the event?
[ZI check the appropriate box.

O Yes [0 No

Name:

Title:

Signature:
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Startup, Shutdown, and Malfunction Plan

‘ Sample Semiannual Report Letter
(All SSM Events in Compliance with the SSM Plan)
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Startup, Shutdown, and Malfunction Plan

Date
Air Agency Address

RE: Semiannual Startup, Shutdown, Malfunction (SSM) Plan Report
XXXXX Landfill
Facility Title V Operating Permit No.
Reporting Period: to

Dear

The XXXXX Landfill is subject to the National Emissions Standards for Hazardous Air
Pollutants: Municipal Solid Waste Landfills (Landfill NESHAP — 40 CFR 63 Subpart
AAAA). The NESHAP requires that a report be submitted on a semiannual basis, a
report be submitted to the Administrator discussing the facility’s compliance with the
procedures in their SSM Plan, during SSM events (40 CFR 63.10(d)(5)).

The actions taken at the facility during all SSM events, for the reporting period listed
above, were consistent with the procedures listed in the SSM Plan at the facility.

During the reporting period listed above, there (were/were not any) revisions made to the
SSM Plan at the facility. (If changes were made, state why — revised to reflect new
equipment, new contact numbers, etc.).

If you have any questions regarding this Semiannual SSM Plan Report, please contact me
at (List Phone Number).

Sincerely,

hO9.0.0.6,9.0.9.9.9.0.9.9.1
(NAME OF COMPANY/TITLE HERE)
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Startup, Shutdown, and Malfunction Plan

Sample Semiannual Report Letter
(One or more SSM Events NOT in Compliance with the SSM Plan)
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Startup, Shutdown, and Malfunction Plan

Date

Air Agency Address

RE: Semiannual Startup, Shutdown, Malfunction (SSM) Plan Report
XXXXXXXXX Landfill
Facility Title V Operating Permit No.
Reporting Period: to

Dear

The Facility Name Landfill is subject to the National Emissions Standards for Hazardous
Air Pollutants: Municipal Solid Waste Landfills (Landfill NESHAP — 40 CFR 63 Subpart
AAAA). The NESHAP requires that a report be submitted on a semiannual basis, a
report be submitted to the Administrator discussing the facility’s compliance with the
procedures in their SSM Plan, during SSM events (40 CFR 63.10(d)(5)).

The actions taken at the facility during one or more SSM events, for the reporting period
listed above, were not consistent with the procedures listed in the SSM Plan at the
facility. However, the source did not exceed any of the emissions limitations in the
Landfill NESHAP during these events. The attached table lists the information that must
be submitted in the Semiannual SSM Plan Report in this instance.

During the reporting period listed above, there were revisions made to the SSM
Plan at the facility. (If changes were made, state why — revised to reflect new procedures
to address non conforming event (mandatory), new equipment, new contact numbers,
etc.).

If you have any questions regarding this Semiannual SSM Plan Report, please contact me
at (List Phone Number).

Sincerely,

XXXXXXXXX
(NAME OF COMPANY/TITLE HERE)

Attachment: Description of all Malfunction Events
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Startup, Shutdown, and Malfunction Plan

Total Number of Malfunctions:

Attachment 1:

Description of all Malfunction Events

For the Reporting Period

to

Date of
Malfunction

Total
Duration
(hours)

Equipment
Affected*

Description of
Malfunction

Were SSM
Plan
Procedures
Followed

(Y/N)

Date of SSM
Plan
Revision to
Address
Event**

* Control Device, Continuous Monitoring System, or Collection System
**Not Applicable if SSM Plan Procedures were followed during the Malfunction Event
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Startup, Shutdown, and Malfunction Plan

‘ Sample Immediate Notification Letter
(SSM Events NOT in Compliance with the SSM Plan, and Facility Experienced
Excess Emissions)
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Startup, Shutdown, and Malfunction Plan

Date
Air Agency Address

RE: XXXXXXXX Landfill
Facility Title V Operating Permit No.
40 CFR 63 Subpart AAAA — Landfill NESHAP
Immediate Notification Report: Non-conforming SSM Event

Dear

The XXXXXX Landfill is subject to the National Emissions Standards for Hazardous Air
Pollutants: Municipal Solid Waste Landfills (Landfill NESHAP — 40 CFR 63 Subpart AAAA).
40 CFR 63.10(d)(5) of the NESHARP requires that if actions taken at the facility during a startup,
shutdown or malfunction (SSM) event are not consistent with the facility’s SSM Plan, and the
event results in excess emissions, the Agency must be notified verbally within 2 working days
after the actions are taken. A letter must be written within 7 days of the event.

. Please consider this letter as the required written report for the SSM event that occurred at the
facility on (list date). As required by the NESHAP, a verbal notification was made to (give name
of agency, person talked to) on (list date).

In accordance with the NESHAP, the following information is required in the letter report for this
event:

Record the actions taken for the event: Describe what occurred, what was done, and how it
differed from the SSM plan actions.

Describe excess emissions: Discuss the typc of emission, and where it canie from

Revise the SSM plan within 45 days of the non-conforming event:
Give a date by which the SSM plan will be revised.

If you have any questions regarding this Immediate Notification Report, please contact me at
(List Phone Number).

Sincerely,

AXXXXXXX
(NAME OF COMPANY HERE)



Seminole Energy, L.L.C.

ATTACHMENT C

Gas Treatment System Monitoring
And
SSM Plan Revision History
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) Startup, Shutdown, and Malfunction Plan
SSM Plan Revision History
This SSM Plan will be amended if equipment or processes are added that are not covered
under the plan or will be revised within 45 days of non-conforming events if the
procedures described herein do not adequately address any malfunction or start-

up/shutdown events that occur at the facility. A copy of the original plan and all

revisions/addendums will be kept on file at the facility for at least five (5) years.

Date of Revision Reason For Revision




