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Introduction

Total Commitment to the Landfill Gas Industry

LFG Specialties, L.L.C. (LFG Specialties) is the first company to dedicate its engineering and production
facilities to the design and manufacture of landfill and biogas extraction, control and recovery equipment.
Since 1987, we have offered a full range of standard and custom-engineered products and services. Our
product line includes several innovative landfill gas combustion and control products pioneered by our highly
trained technicians and engineers. LFG Specialties has more than 700 flares in operation in eight countries,
45 compressor packages in five countries, and 19 leachate evaporators in four countries, making us one of the
largest landfill equipment providers in the world.

Guarantee

LFG Specialties guarantees its equipment to be free from defects in material and workmanship as outlined in
our standard “Terms and Conditions of Sales” for the period of 12 months from the date of shipment.
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Product Overview
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Overview of LFG Specialties’ products.
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Flare Systems
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Enclosed Flares

LFG Specialties manufactures a full
range of enclosed landfill gas and biogas
flares, specifically designed for high-
efficiency combustion. Our flares are
equipped with technically advanced
controllers (see Section 9, Controls)

and can be packaged with blower skids
with various options (see Section 6,
Blower Skids). In addition to offering
the standard and optional equipment
listed below, LFG Specialties also
custom designs and manufactures flares
and control systems to meet specific
customer conditions and specifications.

Features

* Designed and constructed to meet state
and federal emission standards for
landfill gas disposal.

* Combustion systems comply with
NFPA 86 to provide for safe operation.

* Full range of standard sizes from 30
to 6,100 standard cubic feet per
minute (scfm).

* Flares may be skid mounted or
free standing.

¢ Fully factory assembled and tested to
minimize customer installation.

* Delivery is 12 to 14 weeks for
most flares, and less with expedited
schedules.

* Flares are supplied with drawings and
O&M manuals.

¢ Full-service and parts support,
including customer training and
emergency service.

LFG Specialties manufactures a full range of enclosed landfill gas and biogas flares, specifically designed for
high-efficiency combustion.
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Standard Equipment
The following equipment is standard on all enclosed flares:

Flare Stack — Carbon steel construction with ANSI 150-pound flanged inlet connection. Top portion of flare stack is
304 stainless steel. Carbon steel shell is internally insulated with ceramic fiber insulation, and painted with high
temperature paint.

Burner Assembly — All 304 stainless steel construction. Burner is suitable for operation over a 6:1 turndown range.
(Proper blower and drive selection is required to realize the full 6:1 turndown range.)

Igniter Assembly — The igniter is a small burner used to light the main burner. Typically fueled with bottled
propane gas, the igniter assembly consists of a 304 stainless steel burner tube with spark plug ignition and type K
thermocouple for flame confirmation. The spark plug is supplied with high temperature leads and a transformer in a
NEMA 4 enclosure.

Flame Supervision — Typically consists of an ultraviolet flame detector to confirm flame integrity.

Temperature Control — A dedicated closed loop temperature controller is used to maintain flare temperature
setpoint. Process temperature is selectable from among multiple thermocouples and control is maintained by
modulating combustion air dampers at the flare base.

Flare System Controllers — Enclosed flares use the Flame-Trol 1V or VI PLC-based control system. The flare
system controllers are technically advanced, fully automatic, and specifically designed for maximum operating
flexibility and efficiency. (See Section 9, Controls for further details.)

Sample Ports — Sample ports are provided near the flare top in accordance with EPA requirements to allow for
emissions compliance testing.

Flame Arrestor — The flame arrestor device prevents flame flashback in the event of high oxygen concentrations in
the landfill gas. The standard flame arrestor is equipped with an aluminum core assembly.

Standard Insulation — The enclosed flare interior is insulated with a nominal two inches of ceramic fiber blanket
insulation and three inches of ceramic fiber blanket insulation in the burn zone. This amount of insulation results in a
hot metal skin temperature which is useful in preventing acid gas condensation from occurring on the inside face of
the metal shell.
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Optional Equipment

The following equipment options are available for enclosed flares:

Condensate Injection — These systems are used to dispose of condensate streams by injecting them into the
flare for thermal destruction. The system includes all necessary pumps, filters, valves, gauges, spray nozzles,
and connecting piping.

Corrosion Resistance — This option should be used when handling landfill gas which could contain more
than 1,000 parts per million by volume (ppmv) of H,S, which is corrosive. Selecting this option changes
the following equipment selection:

* Burner construction upgraded from Schedule 10, 304 stainless steel to Schedule 40, 310 stainless steel.
* Shell insulation provided with 304 stainless steel foil vapor barrier.

¢ Insulation keepers upgraded from Inconnel 600 to ceramic.

* Flame arrestor core upgraded from aluminum to 304 stainless steel.

» Dampers may be upgraded from galvanized steel to 304 stainless steel.

* Conduit may be upgraded from galvanized steel to PVC-coated steel.

Flame Arrestor Differential Pressure Gauge — A differential pressure gauge is installed across the flame arrestor
to detect excessive pressure drop, indicating a dirty, fouled, or corroded element.

Heat Shields — Expanded metal heat shields are provided for personnel protection and can be located around
the base section of the flare and/or around the ladder and thermocouples.

Ladder — A ladder is located alongside thermocouples to provide easy access for maintenance. The ladder is
equipped with a harness track for added safety.

Platform — A platform is located near the top of the flare to provide easy access to the sample ports. Platform designs
are available for access to two or all four sample ports.

Continuous Pilot — The igniter (pilot) may be operated in a continuous fashion to keep the flare operating under low
or intermittent flow conditions. Such conditions are typical on systems which deliver gas to off-site users.
To reduce propane consumption, continuous pilots can be operated on landfill gas.

Fuel Enrichment — Landfill gas which contains methane at concentrations below the recommended low limit of
30 percent (or 300 Btu/scf) may still be reliably burned by enriching the gas stream with supplemental fuel such as
natural gas or propane.

Additional Insulation — The enclosed flare interior is insulated with a nominal 2 inches of ceramic fiber blanket
insulation. This amount of insulation results in a skin temperature that is cooler and safer than the standard
insulation design.
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Remote Web-based Data Monitoring and Controls (FT-Connect™) — This option establishes a cellular link
to allow full remote access to the flare control system. The connection is established through the Internet via a
virtual private network (VPN). The supported wireless protocol is general packet radio service (GPRS). Alarms are
annunciated via text messages or email. The radio and routing equipment is provided; however, the cellular service
needs to be established and maintained by the end user.

Air Compressor Package — LFG Specialties offers an optional skid mounted air compressor and dryer system.
LFG has developed various systems to accommodate most compressed air needs. The package includes rotary or
reciprocating compressors, air receiver tank, heatless regenerative dryer, and an oil-water separator. Please contact
LFG Specialties for more details.

Freeze Protection Package — Landfill gas is saturated with water vapor and condensate. The presence and volume
of moisture in the gas can affect each system differently depending on geographical location. Since LFG Specialties
distributes products worldwide, we have developed optional packages consisting of electrical heat trace and insulation
to accommodate most climates.

Cold Weather Package, 32 to 0°F
Extreme Cold Weather Package, 0 to -20°F
Arctic Cold Weather Package, -20 to -40°F

Cold Weather Package Extreme Cold Weather Package Arctic Cold Weather Package

Equipment Protected 32 to 0°F 0 to -20°F -20 to -40°F

Knock-out Pot

Knock-out Pot Drain

Blower Drain

Flare Stack Drain

Flame Arrestor Drain

< | X | X | X | X | X

Drip Trap
Base of Utility Flare Stack

All Piping

Flow Meter
All Valves

Blower

Pressure/Vacuum Transmitters

Flame Arrestor

Control Panel

Air Compressor

X | X | X | X | X | X | X | X | X | X |X|X|X | X|XxX Xx

x| X | X

Variable Frequency Drive

X | X | X | X | X | X | X | X | X | X | X |X|X|X|Xx<|Xx<|Xx<

Gas Analyzer X X

LFG Specialties offers optional freeze protection packages for enclosed flares to accommodate most climates.
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Technical Data

1. A minimum distance from power lines and structures of one times the stack height must be maintained around
the flare. If this distance is not feasible, please contact LFG Specialties’ engineering department.

2. Overall destruction efficiency at design flow with gas methane content of 30 to 50 percent is expected to be
99 percent of total hydrocarbons per EPA AP-42. The flare is designed in accordance with EPA established
criteria for open flares, 40 CFR 60.33 ¢ (1) (2); or (3). The flare is guaranteed to meet EPA emission standards
for landfill gas disposal in enclosed-type flares.

3. Flow/emissions (expected) to maximum flow, 50 percent methane content and 1,650°F combustion temperature:

NO 0.06 pounds/MM BTU HClI  Trace

X

CO 0.20 pounds/MM BTU SO # of moles S~ in = # of moles SO, out

2

Equipment Specifications

Enclosed Flare Minimum Flow Maximum Flow Overall Height Shell Diameter Inlet Diameter
Model No. (scfm) (scfm) H (feet) D1 (feet) D2 (inches)
EF42013 30 160 20 4 3
EF52514 50 300 25 5 4
EF630I6 100 600 30 6 6
EF73516 170 1,000 86 7 6
EF840I8 250 1,500 40 8 8
EF945I10 370 2,200 45 9 10
EF1050112 500 3,000 50 10 12
EF1150112 600 3,600 50 11 12
EF1250114 700 4,200 50 12 14
EF1360116 1,020 6,100 60 13 16

LFG Specialties’ standard enclosed flare equipment specifications. Other custom designs are available upon request.

Notes:

1. Nominal flow range represents a 6:1 turndown. Operating below minimum flow rates may result in reduced burner
life. Proper blower and drive selection is required to realize the full 6:1 turndown range. A 10:1 turndown range
may be achieved with additional design consideration.

2. Calculation of maximum flow rates assumes operation at an exhaust temperature of 1,650°F with a 1.0 second
residence time for nominal landfill gas at 500 feet above sea level. Nominal landfill gas composition assumed to
contain 50 percent CH, on a wet volume basis.

3. Minimum recommended CH, concentration is 30 percent volume (300 Btu/scf), wet basis. Operation below this
value may result in unstable flare operation.

4. Design based on 100 miles per hour (mph) wind loadings, per ANSI/ASCE 7-88.*
5. The EF840I8 is the largest unit that can be skid mounted.

*Site-specific wind loading and seismic zone designs are available upon request.
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Utility Flares

LFG Specialties manufactures

a full range of utility “candlestick” flares
for landfill gas and biogas applications. )
The flares are specifically designed for il
high-efficiency combustion of landfill
gas and biogas. Flares are equipped with
technically advanced controllers (see
Section 9, Controls) and may be packaged
with blower skids with various options
(see Section 6, Blower Skids).

In addition to offering the standard and
optional equipment listed below, LFG
Specialties also custom designs and
manufactures flares and control systems
to meet specific customer conditions
and specifications.

Features

* Designed and constructed to meet state
and federal emission standards for 5
landfill gas disposal.

* Combustion systems comply
with NFPA 86 to provide for
safe operation.

* Full range of standard sizes from
20 to 6,000 scfm.

* Flame stability in high winds.

* Flares may be skid mounted or
free standing.

LFG Specialties offers utility candlestick flares specifically designed for high-efficiency combustion of
* Fully factory assembled and tested landfill gas and biogas.

to minimize customer installation.

* Delivery is 12 to 14 weeks for most flares, and less with expedited schedules.
e Flares are supplied with drawings and O&M manuals.
* Full service and parts support are available, including customer training and emergency service.

* Triton Twister burner assembly also includes Autocarb, an automatic throttling device added to the burner to
improve the flame stability and a turndown range as low as 20:1.

LFG Specialties, L.L.C. Product Catalog
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Standard Equipment

The following equipment is standard on all utility flares:
Flare Stack — Schedule 40 carbon steel stand pipe with self-supporting base and ANSI 150-pound flanged inlet.

Burner Assembly — The Triton Twister burner assembly is 304 stainless steel construction and includes an
integrated windshield. The Twister’s unique side nozzle design aids in flame stability and provides a turndown range
as low as 20:1. (Proper blower and drive selection may be required to realize the full turndown range.) The burner
assembly also includes the AutoCarb, an automatic throttling device added to the burner design to further improve
flame stability. This helps prevent nuisance shutdowns under low flow, high wind conditions.

Igniter Assembly — The igniter is a small burner used to light the main burner. Typically fueled with bottled
propane gas, the igniter assembly consists of a 304 stainless steel burner tube with spark plug ignition and type K
thermocouple for flame confirmation. The spark plug is supplied with high temperature leads and a transformer in a
NEMA 4 enclosure.

Flame Supervision — Flame supervision consists of both a thermocouple and an ultraviolet flame detector used to
confirm flame integrity.

Flare System Controllers — Utility flares use either Flame-Trol | (FT-1) relay based or FT-111/FT-V PLC-based
control systems. These controllers are technically advanced, fully automatic flare system controllers specifically
designed to obtain maximum operating flexibility and efficiency. (See Section 9, Controls for further details.)

Freestanding Support — The freestanding support base is designed to be anchored to a suitable concrete foundation,
supplied by others, and does not rely upon guy wires for additional support. Guy wires may be required if concrete
foundation is not suitable to support the freestanding flare.

Flame Arrestor — This device prevents flame flash back in the event of high oxygen concentrations in the landfill
gas. The standard flame arrestor is equipped with an aluminum tube bank assembly.

Hinged Stack — The flare stacks are typically provided with a hinge to assist in shipping skid-mounted units. Non-
skid-mounted flares are shipped horizontally and do not require a hinge.

Remote Web-based Data Monitoring and Controls (FT-Connect™) — This option establishes a cellular link

to allow full remote access to the flare control system. The connection is established through the Internet via a
virtual private network (VPN). The supported wireless protocol is general packet radio service (GPRS). Alarms are
annunciated via text messages or email. The radio and routing equipment is provided; however, the cellular service
needs to be established and maintained by the end user.

Shaw- a world of Solutions”
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Optional Equipment

The following equipment options are available on utility flares:

Corrosion Resistance — This option should be used when handling landfill gas which could contain more than 1,000
ppmv of H,S, which is corrosive. Selecting this option changes the following equipment selection:

 Burner construction upgraded from Schedule 10, 304 stainless steel to Schedule 40, 310 stainless steel
* Flame arrestor tube bank assembly upgraded from aluminum to 304 stainless steel
* Conduit may be upgraded from galvanized steel to PVC-coated steel

Guy Wire Support — Guy wires can be added to provide additional lateral support for high wind
load applications.

Continuous Pilot — The igniter (pilot) may be operated in a continuous fashion to keep the flare operating under low
or intermittent flow conditions. Such conditions are typical on systems which deliver gas to off-site users.
To reduce propane consumption, continuous pilots are sometimes operated on landfill gas.

Fuel Enrichment — Landfill gas which contains methane at concentrations below the recommended low limit of
30 percent (or 300 Btu/scf) may still be reliably burned by enriching the gas stream with supplemental fuel, such as
natural gas or propane.

Air Compressor Package — LFG Specialties offers an optional skid-mounted air compressor and dryer system.
LFG has developed various systems to accommodate most compressed air needs. The package includes rotary or
reciprocating compressors, air receiver tank, heatless regenerative dryer, and an oil-water separator. Please contact
LFG Specialties for more details.

Freeze Protection Package — Landfill gas is saturated with water vapor and condensate. The presence and volume
of moisture in the gas can affect each system differently depending on geographical location. Since LFG Specialties
distributes products worldwide, we have developed optional packages consisting of electrical heat trace and insulation
to accommodate most climates.

Cold Weather Package, 32 to 0°F
Extreme Cold Weather Package, 0 to -20°F
Arctic Cold Weather Package, -20 to -40°F

LFG Specialties, L.L.C. Product Catalog
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Extreme Cold Weather
Package
0 to -20°F

Cold Weather Package
32 to 0°F

Arctic Cold Weather Package

Equipment Protected -20 to -40°F
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Knock-out Pot X
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Blower Drain
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Flame Arrestor Drain
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Base of Utility Flare Stack

All Piping

Flow Meter

All Valves

Blower
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Flame Arrestor

Control Panel

Air Compressor
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Variable Frequency Drive

XIX | X |X | X |X | X|X|X|X|X|X|X|X|X|Xx
XIX | X | X | X | X | X|X|X|X|X|X|X|X|X|Xx

Gas Analyzer X

LFG Specialties offers optional freeze protection packages for utility flares to acommodate most climates.

Technical Data

1. A minimum distance from power lines and structures of four times the stack height must be maintained around
the flare. If this distance is not feasible, please contact LFG Specialties, engineering department.

2. Overall destruction efficiency at design flow with gas methane content of 30 to 50 percent is expected to be
98 percent of total hydrocarbons per EPA AP-42. The flare is designed in accordance with EPA established criteria
for open flares, 40 CFR 60.18. The flare is guaranteed to meet EPA emission standards for landfill gas disposal in
utility candle-type flares.

3. Flow/emissions (expected) to maximum flow, 50 percent methane content and 1,400° F combustion temperature:

N, 73.5 percent volume H,O 6.9 percent volume
O, 13.6 percent volume NO,  0.068 pounds/MM BTU*
CO, 6.0 percent volume CO  0.37 pounds/MM BTU*

*Per EPA AP-42 Supplement D, Table 13.5-1
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Equipment Specifications

Utility Flare Model Minimum Flow Maximum Flow Overall Height Ef[f)(ia:rt‘i\g;ip Inlet Diameter
No. (scfm) (scfm) H (feet) D1 (inches) D2 (inches)
CFT320I3 20 200 20 3 3
CFT42214 85 350 22 4 4
CFT62216 75 750 22 6 6
CFT828I8 135 1,350 28 8 8
CFT1034110 210 2,100 34 10 10
CFT1242112 300 3,000 42 12 12
CFT1444112 355 3,550 44 14 12
CFT1646114 470 4,700 46 16 14
CFT1850116 600 6,000 50 18 16

LFG Specialties standard utility flare equipment specifications. Other custom designs are available upon request.

Notes:

1. Nominal flow range represents a 10:1 turndown. Operating at lower flow rates may result in reduced burner
life. Proper blower and drive selection is required to realize the full 10:1 turndown range. 20:1 turndown ranges
have been achieved.

2. Calculation of maximum flow rates assumes operation at 60 feet/second tip velocity for nominal landfill gas.
Nominal landfill gas composition assumed to contain 50 percent CH, on a wet volume basis.

3. Minimum recommended CH, concentration is 30 percent volume (300 Btu/scf) on a wet volume basis.

Operation below this value may result in unstable flare operation.
4. Design based on 100 mph wind loadings per ANSI/ASCE 7-88.*
5. The CFT1242112 is the largest unit that can be hinged.

*Site-specific wind loading and seismic zone designs are available upon request.
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Rental Flares ( i

LFG Specialties can meet your need for
temporary landfill gas control with skid-
or trailer-mounted units, available with
designed flow rates from 35 to 3,000 scfm.
The rental flare system is comprised of a
blower skid complete with blower, knock-
out pot, controls, structural skid, and

all associated hardware. Renting a flare
system provides a means of establishing
the flow capacity of the landfill site.
Given the performance of the landfill site
with the rental flare, a permanent flare
system may be later sized and selected
with confidence. These rental flares are
specifically designed for high-efficiency
combustion of landfill gas and biogas,
with expected 98 percent

destruction efficiency.

Our ready-to-go rental fleet typically
consists of several utility flare skids or
trailers of varying sizes. Exact sizes are
subject to availability at the time of order.

Features LFG Specialties offers skid- or trailer-mounted rental flares to meet temporary landfill gas control.
 Rent-to-own financing options available.

 Designed and constructed to meet state and federal emission standards for landfill gas disposal.
* Combustion systems comply with NFPA 86 to provide for safe operation.

* Full range of standard sizes from 35 to 3,000 scfm.

¢ Flame stability in high winds.

* Flare and associated equipment are mounted on a common skid base.

¢ Fully factory assembled and tested to minimize customer installation.

¢ Delivery determined by availability (for used units).

* Flares are supplied with drawings and O & M manuals.

* Full-service and parts support are available, including customer training and emergency service.

* Units are supplied with our simplest, relay-based FT-1 control system to improve serviceability using local
electrical contractors.
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Standard Equipment
The following equipment is standard on rental flares:
Flare Stack — Schedule 40 carbon steel stand pipe with self-supporting base and ANSI 150-pound flanged inlet.

Burner Assembly — The Triton Twister burner assembly is 304 stainless steel construction and includes an integrated
windshield. The twister’s unique side nozzle design aids in flame stability and turndown range as low as 20:1.
(Variable frequency drive is required on blowers to realize the full turndown range.)

Igniter Assembly — The igniter is a small burner used to light the main burner. Typically fueled with bottled
propane gas, the igniter assembly consists of a 304 stainless steel burner tube with spark plug ignition and type K
thermocouple for flame confirmation. The spark plug is supplied with high temperature leads and a transformer in a
NEMA 4 enclosure.

Flame Supervision — Flame supervision consists of both a thermocouple and an ultraviolet flame detector used to
confirm flame integrity.

Flare System Controllers — Rental flares use the Flame-Trol I system. These controllers are technically advanced,
fully automatic flare system controllers specifically designed to obtain the maximum operating flexibility and
efficiency. (See Section 9, Controls for further details.)

Flame Arrestor — This device prevents flame flash back in the event of high oxygen concentrations in the landfill
gas. The standard flame arrestor is equipped with an aluminum tube bank assembly.

Knock-out Pot — The knock-out pot removes water droplets larger than 20 microns from the landfill gas stream.
(Suspended water droplets can reduce the life of the blowers.) The knock-out pot is also equipped with a high
condensate level switch and a visual level indicator.

Blower — Rental flares are available with a single blower. Low vacuum requirements (-40-inch water column at
system inlet) are provided with single-stage blowers, whereas higher vacuum requirements (-50-inch water column at
system inlet) are provided by multistage blowers. Blower motors are wired for 480 VAC, 60 Hz, 3-phase power.

Data Recorder — Measures and records landfill gas flow rate and flare temperature. The flow rate and temperature
are typically displayed and recorded by a 6-channel paperless chart recorder.

Shut-off Valve — The shut-off valve is the main process valve that admits landfill gas to the flare system. The shut-
off valve is automatically operated as determined by the control system and is equipped with a fail closed actuator.

Remote Web-based Data Monitoring and Controls (FT-Connect™) — This option establishes a cellular link

to allow full remote access to the flare control system. The connection is established through the Internet via a
virtual private network (VPN). The supported wireless protocol is general packet radio service (GPRS). Alarms are
annunciated via text messages or email. The radio and routing equipment is provided; however, cellular service needs
to be established and maintained by the end user.

LFG Specialties, L.L.C. Product Catalog
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Equipment Specifications

Rental Flare Model =~ Minimum Flow Maximum Flow Effective Tip Overall Height Flare Inlet
No. (scfm) (scfm) Diameter (inches) (feet) Diameter (inches)
PCFT42214 35 350 4 22 4
PCFT828I8 135 1,350 8 28 8
PCFT1242112 300 3,000 12 42 12

LFG Specialties standard rental flare equipment specifications.

Model Number Note: When a flare and blower skid are combined, the assembly is referred to as a “packaged flare,”
and the assembly’s model number is that of the flare preceded by the letter P.

Notes:

1. Nominal flow range represents a 10:1 turndown. Turndown ranges as low as 20:1 have been achieved.
Operating at lower flow rates may result in reduced burner life.

2. Calculation of maximum flow rates assumes operation at 60 feet/second tip velocity on nominal landfill gas.
Nominal landfill gas composition assumed to contain 50 percent CH, on a wet volume basis.

3. Minimum recommended CH, concentration is 30 percent volume (300 Btu/scf) on a wet volume basis.
Operation below this value may result in unstable flare operation.

4. Design based on 100 miles per hour (mph) wind loadings per ANSI/ASCE 7-88.
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Solar Vent Flares

The solar vent flare is a low cost passive odor
control system with a solar-powered igniter.

These flares are typically used at either landfill
sites where there is no electrical service, or on

the perimeter to help control gas migration. The
flares are specifically designed for high-efficiency
combustion of biogas, with expected 98 percent
destruction efficiency. In addition to offering the
standard and optional equipment listed below, LFG
Specialties also custom designs and manufactures
flares and control systems to meet specific
customer conditions and specifications.

Features

* Designed and constructed to meet state
and federal emission standards for
landfill gas combustion.

« Can operate in remote locations with no electric
power service.

* Flow ranges from 5 to 200 scfm.
* Factory tested.

* Pre-assembled and pre-wired to minimize
field installation.

¢ Delivery is two weeks for most flares.

* Flares are supplied with drawings and
O&M manuals.

* Full service and parts support are
available, including customer training.

(@) pe ration LFG Specialties offers solar vent flares specifically designed for high efficiency
biogas combustion.
A solar vent flare is delivered partially assembled.

The solar panel, battery, and guy wires have to be installed. The solar panel charges the battery and supplies
power to the igniter during daylight hours. The battery supplies power to the igniter during non-daylight hours.
During operation, the igniter sparks every five seconds to keep the landfill gas ignited.
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Equipment Specifications

Solar Vent : Tip Diameter  Overall Height Inlet Diameter Weight
Min. Flow Max. Flow : :
Flan;I I(\)Ilodel (scfm) (scfm) (inches) (feet) (X)(inches) (pounds)
2SVFIX 5 50 2 10 4,6,0r8 185
4SVFI4 20 200 4 13 4 700

Contains standard and optional solar flare equipment specifications. Other custom designs are available upon request.
Normal flow ranges represents a 10:1 turndown. Operating at lower flow rates may result in unstable combustion.

Landfill Gas
Methane Content — 30-60 percent. Less than 30 percent may result in unstable combustion
Pressure Range  — While in operation, the flare requires positive pressure for continuous combustion

— At design flow with methane gas content 40-60 percent, 98 percent overall destruction of
total hydrocarbons

— Designed and constructed to meet EPA emission standards for landfill gas disposal in
utility candle-type flare in accordance with EPA established criteria for open flares
EPA 40 CFR 60.18

Destruction
Efficiency

Standard Equipment

The following equipment is standard on all solar vent flares:

Flare Stack — The flare stand pipe is Schedule 40 carbon steel with an ANSI 150-pound flange base for the 2-inch
and 4-inch models.

Shut-off Valve — A 304 stainless steel ball valve is provided for shut-off on the 2-inch model and a butterfly valve is
used on the 4-inch model.

Burner Assembly — The burner assembly is SCH40 carbon steel.

Igniter System — The igniter system consists of an insulated igniter rod, high voltage transformer, battery, battery
charger, and solar panel. The transformer, battery, and charger are mounted in a NEMA 2 enclosure. The enclosure
and solar panel are supported from the flare stand pipe. Igniter system operates on 6 VDC for the 2-inch unit and 12
VDC for the 4-inch unit.

Support — The flare base flange is capable of supporting the lateral wind loads of 100 mph wind loading per ANSI/
ASCE 7-88. However, the well casing may not be stable requiring guy wires and anchors.

Flame Arrestor — This device is used on the 4-inch model to prevent flame flash back in the landfill. The standard
flame arrestor is equipped with an aluminum tube bank assembly.

Flame Check — This device is used on the 2-inch model to prevent flame flash back by lowering the temperature of
the flame below ignition point. It accomplishes this using a compressed woven wire element.
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Blower Skids

LFG Specialties can provide a blower skid
for your enclosed or utility flare to make

a complete flare package. The blower

skid consists of the knock-out pot, shut-
off valve, blowers, associated piping, and
control system, all mounted on a structural
steel skid. Flares and blower skids may be
purchased separately.

Features

e Full range of sizes from 100 to
10,000 scfm.

e Fully factory assembled and tested to
minimize customer installation.

* Delivery is 12 to 14 weeks for most : o
skids and less with expedited schedules. LFG Specialties offers blower skids for enclosed or utility flares making a complete flare package.

* Blower skids are supplied with drawings and
O &M manuals.

* Full service and parts support are available, including customer training and emergency service.

Standard Equipment

The following equipment is standard on all blower skids.

Knock-out Pot — The knock-out pot removes water droplets larger than 20 microns from the landfill gas stream.
(Suspended water droplets can reduce the life of the blowers.) The knock-out pot is also equipped with a high
condensate level switch and a visual level indicator.

Shut-off Valve — The shut-off valve is the main process valve that admits landfill gas to the flare system. The shut-
off valve is automatically operated as determined by the control system and is equipped with a fail closed actuator.

Blower — The blower(s) are sized to maintain a specific vacuum to the landfill gas header at the flare’s rated flow
rate. Multi-blower systems allow for greater turndown ratio and can provide redundancy in case of a blower failure.
Single stage or multi-stage blowers may be used to satisfy the vacuum requirement. Blowers are equipped with high
quality shaft seals to prevent landfill gas leakage. Blowers are provided with a corrosion-resistant coating applied to
the inside of the housing. The impeller is fabricated from aluminum for spark-proof operation.

Process Pipe Construction — The standard process pipe material of construction is Standard Schedule carbon steel.
The outside of the pipe is painted.

Data Recorder — Measures and records landfill gas flow rate and flare temperature. The flow rate and temperature
are displayed and recorded by a variety of available chart recorders.
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Blower System Controller — Blower skids typically use a modified PLC-based system. The blower system
controllers are technically advanced, fully automatic, and specifically designed to obtain the maximum operating
flexibility and efficiency (see Section 9, Control Systems for further details).

Nitrogen Bottle — Shut-off valves equipped with pneumatic actuators require a supply of compressed air or nitrogen
to operate. Systems equipped with such actuators are provided with fittings and supports to accept nitrogen bottles.

Skid — All of the above-mentioned equipment is mounted on a structural steel skid to simplify equipment transport
and site setup. Every skid is equipped with 4 D-rings for crane cable attachment.

Optional Equipment

The following equipment options are available on blower skids:

Air Compressor — The inclusion of a small air compressor and dryer may be desired when a shut-off valve or
modulating valve is equipped with a pneumatic actuator. The air compressor includes an air receiver and the dryer is
a heatless regenerative type.

Blower Bearing Temperature Measurement — Measures temperature to aid in maintenance operations.
High bearing temperature can be an indication of lubrication problems or excessive wear.

Blower Number — A single blower system must be sized for 100 percent duty, and although it is the most economical
option, it offers reduced turndown advantage and no backup capacity. A two-blower system may be composed of
two 50 percent duty blowers for improved turndown, or two 100 percent blowers for 100 percent backup capacity. A
three-blower system would be composed of three 50 percent blowers for 50 percent backup capacity.

Blower Vibration Monitoring — Monitors blowers for excessive vibration. Vibration is usually caused by out-of-
balance impellers and may cause premature bearing failure. The vibration monitor is a switch with an adjustable
set point.

Compression Stage — Single-stage blowers are for moderate vacuum applications up to 40-inch water column
vacuum, whereas multi-stage blowers are for greater vacuum applications.

Condensate Injection — Available only for use with enclosed flares, these systems are used to dispose of condensate
streams by injecting them into enclosed flares for thermal destruction. The system includes the necessary air
compressor, pump, filter, valves, gauges, spray nozzles, and connecting piping.

Condensate Transfer — The condensate collected by the knock-out pot needs to be drained occasionally.

If the knock-out pot is to be drained to a location at atmospheric pressure during times of normal flare operation,
then pumps may be required to move the condensate out of the knock-out pot. The condensate transfer system
contains all the necessary pumps, switches, valves, and associated piping to accomplish this task.
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Corrosion Resistance — This option should be used when handling corrosive landfill gas which contains more than
1,000 ppmv of H_S. Selecting this option changes the following equipment selection:

* The knock-out pot is changed from carbon steel to HDPE plastic.
* Process piping is upgraded from Standard Schedule carbon steel to Schedule 10, 304 stainless steel.
* Conduit is upgraded from galvanized steel to PVC-coated steel.

Demister Pad — The 20-micron demister pad normally supplied in the knock-out pot may be replaced with a
10 or 5 micron pad for greater mist capture efficiency. Capturing smaller particles provides for greater pressure drop
across the demister pad.

Drive Type — Belt drives offer flexibility in that they may be re-sheaved in the future to accommodate landfill
maturation or operational changes. Belt drives are limited to about 75 hp due to bearing considerations. Above
75 hp, direct drives are typically used.

Gas Analyzer — A gas analyzer is used in the determination of concentrations of O,, CH,, CO, and CO, in the
landfill gas stream. Analyzers are available to monitor any combination of the above-mentioned gas species and are
mounted in a separate enclosure.

Gas Delivery — Landfill gas has a high concentration of methane (generally 30 to 60 percent volume), and may be
considered a valuable fuel source. A gas delivery system diverts landfill gas from the flare to a gas delivery line at a
specified pressure for use by others. Modulating valves with pneumatic actuators are typically used to control the gas
delivery pressure.

Heat Tracing and Insulation — Landfill gas can be saturated with water vapor, and condensate collected in the
knock-out pot and drain lines can freeze under cold weather conditions. The knock-out pot and drain lines may be
equipped with heat tracing and insulation to help prevent freezing.

Pressure Control — The well field header may have its pressure (vacuum) controlled to improve the performance of
the landfill as a gas generator. Pressure control is typically accomplished by using a variable frequency drive on the
blower motor.

Process Pipe Coating — The inside of carbon steel process piping may be coated to help prevent rust or corrosion.

Coatings are best applied to systems with multiple blowers where one or more blowers may be unused for extended
periods of time. Such unused blowers will act like condensate traps, and the moisture will promote rust within the

associated piping.

Process Pipe Stainless Construction — The process piping material of construction may be upgraded to
AISI 304 stainless steel. This material resists most forms of corrosion, inside and out, and does not need to
be painted or coated.

LFG Specialties, L.L.C. Product Catalog

50M082009D_1 09.08.11




Compressor
Packages

LFG Specialties designs, manufactures
and supplies a complete range of gas
recovery/delivery packages for the waste
gas industry. We have more than

45 compressor packages in operation
around the world. The gas handling units
contain the components necessary to
draw and condition the gas for delivery
to the end user. The end user may be a
waste gas boiler, reciprocating engine,
power generator, soil reclamation unit, or
other energy recovery project.

Features LFG Specialties offers a complete range of gas recovery/delivery packages.

* Full range of custom-designed sizes to meet project requirements.

¢ Units are skid-mounted to help provide for proper fit and accelerated installation.

e Fully factory assembled and tested.

* Delivery is 16 to 18 weeks for most units, and less with expedited schedules.

e Units are supplied with drawings and O & M manuals.

¢ Full-service and parts support are available, including customer training and emergency service.

Compressor Packages

AFTERCOOLER E ~] DRYER
] (CHILLER)

.

KOP COMPRESSOR
LFG ' % ..0. L COALESCING
S | ) | FILTER
- EI l M /
1 HEAT EXCHANGER TOLFG
REHEATER USER
METERING
SYSTEM

LFG Specialties’ compressor packages have all the components necessary to draw gas from the collection
system, condition the gas, and deliver the gas to end users as shown in the schematic above.
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Standard Equipment

The following equipment is standard in all compressor packages:

Knock-out Pot — The knock-out pot removes water droplets larger than 20 microns from the landfill gas stream.
(Suspended water droplets can reduce the life of the compressors.) The knock-out pot is also equipped with a high
condensate level switch and a visual level indicator.

Compressor — The compressor is sized to maintain a specific delivery pressure to the discharge header over the
prescribed range of design flow rates. A variety of compressor types are available to satisfy the delivery pressure
requirement. Available compressor types include, in order of increasing pressure capability; multi-stage centrifugal,
regenerative centrifugal, rotary lobe, rotary vane, and screw compressors. Multiple compressors provide backup
capacity in case of compressor maintenance or failure.

Compressor Control, Throttle Valve — The system delivery pressure is controlled by a throttle valve in conjunction
with a fixed-speed compressor. The throttle valve design provides the least capital cost solution to the pressure
control issue.

Aftercooler — Gases naturally heat up when compressed. Cooling the compressed gases prior to releasing them to the
distribution piping results in reduced piping pressure losses and reduced power consumption. This cooling operation
is performed by the aftercooler, a forced convection air-to-gas heat exchanger.

Aftercooler Construction, Galvanized — The aftercooler materials of construction are galvanized carbon steel. This
material provides for good economy and a reasonable life expectancy in atmospheres relatively free of H,S.

Aftercooler Control, Damper — Aftercooler modulation is performed by a control damper in a bypass loop around
the unit. The control damper is equipped with a pneumatic actuator. Compressed air for the actuator is supplied by a
small air compressor and dryer.

Dryer — Landfill gases are saturated with water vapor. This water vapor can condense and cause corrosion problems
in distribution piping, or operational issues with internal combustion engines in generator sets. The dryer can remove
a sufficient amount of water to avoid these issues. The dryer consists of a chiller, which can reduce the dew point to
as low as 37°F. The heat exchangers used in the chiller are constructed from AISI 304 stainless steel for long life in a
condensing water environment.

Coalescing Filter — As the water is condensed from vapor phase to liquid phase in the dryer, it collects on the chilled
surfaces and is collected by the dryer. However, some liquid water escapes the dryer in the form of an aerosol. This
coalescing filter captures water aerosol to help prevent re-entry into the gas stream. The coalescing filter is capable of
capturing water aerosols down to 0.3 micron in size.

Control System — The compressor packages are controlled by a PLC-based system with a color touch screen
interface. All system functions are fully automatic with manual overrides.
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Optional Equipment
The following equipment options are available in compressor packages:

Compressor Control — The system delivery pressure is controlled by a variable frequency drive powering the
compressor motor. The compressor is therefore variable speed and provides lower power consumption than the
standard throttle valve design.

Compressor Surge Bypass — Centrifugal compressors are prone to surges at the low end of their flow range.
Surge can be avoided by providing a surge bypass line which recirculates flow from the aftercooler exhaust back
to the compressor inlet. All or part of the compressor’s flow can be recirculated in this manner. If all of the flow is
recirculated, then the system is delivering zero flow to the end user. Use of this system provides infinite turndown.

Aftercooler Control — Aftercooler modulation is performed by a variable frequency drive powering the cooling air
fan. Variable frequency drives provide for more efficient use of power as compared to control dampers.

Aftercooler Construction, Stainless — The aftercooler materials of construction are AISI 304 stainless steel. This
material provides for longer life and better protection for atmospheres which may contain elevated amounts of H,S.

Reheater — The compressed gases leaving the dryer and coalescing filter are close to 100 percent relative humidity
and may yet produce condensation under certain ambient conditions. A reheater is used to raise the temperature

of these gases, and therefore reduce the relative humidity. Reduced relative humidity can be a requirement for
compressed gas users, such as the internal combustion engines used in generator sets.

Control System Options — The controls necessary for the proper operation of above-mentioned optional equipment
are included in this category. Additional options include remote monitoring of process variables and system settings,
and auto-dialing of system alarms to designated personnel.

Leachate Evaporator Systems
E-Vap® Direct Discharge Leachate Evaporator System

The E-Vap® brand Leachate Evaporator System utilizes a patented submerged combustion technology to reduce
leachate water volume by as much as 97 percent. The process uses landfill gas as the primary fuel for the combustion
system. Hot combustion gasses are injected into the leachate reservoir generating water vapor. The water vapor

is then directly discharged into the atmosphere, leaving behind a concentrated effluent (residual). Fresh leachate

is continuously fed into the evaporator while the residual is drawn off and sent to a clarifier tank for further
concentration. From here the residual is sent to a sludge transport container on an automated schedule, where it

can either be reintroduced to the open face of the landfill, or hauled off for disposal. The system is designed for
continuous 24-7 operation, while being unmanned during second and third shifts. Additionally, the system is
automated with a touch-screen graphical user interface.
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DIRECT-DISCHARGE
STACKS

LFG FROM EXISTING
EXTRACTION SYSTEM

Process & Operational Data

E-Vap® System Capacity

20,000 gallons per day

CLARIFIER

SECONDARY
CONTAINMENT

EVAPORATOR BLOWER SKID

30,000 gallons per day

LOAD OUT PAD

SLUDGE TRANSPORT
CONTAINER (OPTIONAL)

LFG Specialties’ E-Vap® Direct
Discharge Leachate Evapora-
tor System uses a patented
submerged combustion tech-
nology to reduce leachate

water volume by as much as 97
percent. The E-Vap® System can
significantly reduce the cost and
liability of trucking leachate
offsite for disposal.

40,000 gallons per day

Landfill Gas (50% CH,)

333 scfm (9.1 MM Btu/hour)

500 scfm (13.7 MM Btu/hour)

667 scfm (12.1 MM Btu/hour)

Estimated Residual Generated

600-1,000 gallons per day

900-1,500 gallons per day

1,200-2,000 gallons per day

Power 2,400 kWh/day 3,000 kWh/day 4,000 kWh/day
Man Power 1 site operator, part time 1 site operator, part time 1 site operator, part time
Equipment Footprint 50" x 100’ 50" x 100

Process and operation data for LFG Specialties’ E-Vap® Direct Discharge Leachate Evaporator System.

g e e R
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LFG Specialties’ E-Vap® Direct Discharge Leachate Evaporator System under

construction. Typical project duration is six to eight months.

LFG Specialties’ E-Vap® Direct Discharge Leachate Evaporator System

in operation.

LFG Specialties, L.L.C. Product Catalog

50M082009D_1 09.08.11

25



e

RE-Vap™ Waste Heat Leachate Evaporator

The RE-Vap™ Brand Waste Heat Leachate Evaporators provide long-term, cost-effective on-site leachate
management by capturing waste heat from the exhaust of landfill gas-to-energy plants. The new technology allows
users to reduce leachate volume by up to 97 percent, reuse waste heat from landfill gas-to-energy plants, and recycle
as little as three percent of leachate back into the landfill. Hot exhaust gases and landfill leachate are injected into a
venturi and then into a cyclonic separator. The water vapor is then directly discharged into the atmosphere, leaving
behind a concentrated residual. Fresh leachate is continuously fed into the venturi while the residual is drawn off and
sent to a site-provider tanker. The residual can then either be reintroduced to the open face of the landfill or hauled
off for disposal. The system is designed for continuous operation and doesn’t require an operator after hours or on
weekends. It includes off site process control and monitoring capabilities. The vertical design minimizes the site’s
footprint, accommodating installation next to existing engine plants.

Process & Operational Data

RE-Vap™ System Capacity 10,000 gallons per day 20,000 gallons per day 30,000 gallons per day
(2) CAT 3516 or (4) CAT 3516 or (6) CAT 3516 or
Waste Heat Requirements ((12))%A(5T83§22(§) o %)%T8335220000rr ?52)%@333522000?
(2) JGS 420 (3) JGS 420 (4) JGS 420

Estimated Residual Generated 300-500 gallons per day 600-1,000 gallons per day 900-1,500 gallons per day
Power 2,000 kWh/day 3,500 kWh/day 4,900 kWh/day
Man Power 1 site operator, part time 1 site operator, part time 1 site operator, part time
Equipment Footprint 25" x 45’

Process and operational data for RE-Vap™ Waste Heat Leachate Evaporator.

RE-Vap™ Waste Heat Evaporator installed on a five-engine power plant.
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Saturated Vapor Plume
to Atmosphere

Waste Heat

Cyclonic
Separator

Fan

Wet Wall Adjustable
Throat Venturi

Leachate

Sludge Settling Tank
Residual Sludge to
Working Face

Leachate From
Landfill

Patent Pending

RE-Vap™ Waste Heat Leachate Evaporator Process Diagram.
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Control Systems

The Flame-Trol family of control systems is designed for use on utility and
enclosed flares. The controllers are technically advanced, fully integrated,
100 percent automatic devices that provide the operator full flexibility to
set or change the process variables used in the operation of our flares.

All of our controllers come standard with the ability to completely bypass
the automatic controls and operate the flare manually. This feature makes
our controllers unique in the industry.

Features

* Full range of standard products.

» Control and power panels are in separate enclosures and are
rack-mounted.

* Fully factory assembled and tested to minimize contractor installation.

* 24-volt DC control option available for locations sensitive to arc flash
requirements of NFPA 70 E.

 All control systems are UL listed.
* Delivery is 3 to 4 weeks for most panels.

* Control and power panels are supplied with drawings and O & M manuals.

¢ Full service and parts support, customer training, and emergency service.

Shaw- a world of Solutions”
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Standard Equipment

LFG Specialties offers several standard control systems, each one designed for a particular product and option
selection. Each control system type has its own list of standard equipment, and PLC-based systems have their own
programs unique to their specific applications. The following equipment is standard with each indicated
Flame-Trol (FT) system.

Description FT-1 FT-3 FT-4 FT-5 FT-6
Equipment Application
Utility Flares X X X
Enclosed Flares X X
Platform
Relay Logic Based X
PLC Based X X X X
Manual Controls
Hard Wired X X X
Soft Wired X X
Equipment and Functions
Stack Purge

Propane Pilot Ignition X X

>
>

Temperature Monitoring X

Automatic Temperature Control
Flame Detection (UV Relay)

Landfill Gas Flow Measurement

Color Operator Display (OIT)

XX | X | X | X |X|X|X

XX | X | X

Process Chart Recorder X

XX | X | X | X
XX | X | X | X |X|X|X|X

>

Burn Schedule Timer X

LFG Specialties offers several Flame-Trol standard control systems. Each control system type has its own standard equipment.

Standard Equipment and Function Descriptions

Each FT control system contains standard equipment as described below.

Relay Logic-based Control Platform — All FT-1 control systems are made up of more traditional relay logic type
control devices. This type of control system can meet certain requirements, but does not offer the flexibility to be
easily changed or reprogrammed to meet unique site specific needs.

PLC-based Control Platform — All FT control systems, with the exception of the FT-1, are controlled with an
advanced programmable logic controller (PLC). A PLC-controlled system offers the most flexibility, allowing the
system to be changed and programmed to meet unique site-specific needs.
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Hard Wired Manual Controls (FT-1, 3, and 4 Only) — Manual controls allow the flare to be operated under the
supervision and control of an on-site operator. The automatic PLC control system is completely bypassed. All controls
consist of hard-wired selector switches and push buttons.

Soft Wired Manual Controls (FT-5 and 6 Only) — Manual controls allow the flare to be operated under the
supervision and control of an on-site operator. The automatic functions of the PLC control system are bypassed. The
manual controls, however, reside within the PLC control system. All controls, including selector switches and push
buttons, are graphically represented on the color touch screen display.

Stack Purge (Enclosed Flares Only) — This function uses a purge air blower to help eliminate any unwanted and
potentially dangerous gases from the enclosed flare stack prior to startup.

Propane Pilot Ignition — All landfill gas flare have a primary ignition system, typically using a propane gas source.
This provides for flare temperatures suitable for the proper combustion of landfill gas. A pilot thermocouple is used
to measure temperature.

Temperature Monitoring — Temperature monitoring is used to provide for proper landfill gas combustion and safe
operating conditions for personnel and equipment. Process thermocouples are used for the appropriate temperature
measurements. The ability to maintain proper combustion temperature is a requirement for flare operation.

Automatic Temperature Control (Enclosed Flare Only) — Automatic temperature control is used to maintain a
controlled temperature within the landfill gas combustion zone of an enclosed flare. A precise temperature controller
is used along with motorized louver dampers to permit cooling air flow.

Flame Detection — Flame detection is accomplished using an approved flame ultraviolet (UV) relay. Maintaining a
flame within the combustion zone is important for proper landfill gas combustion, and therefore is a requirement for
the flare operation.

Landfill Gas Flow Measurement — Landfill gas flow is measured using a precision flow meter. Typical
measurement is in standard cubic feet per minute (scfm). The measured flow is displayed and can be recorded on a
chart recorder. Flow totalizing is also available.

Color Operator Display — The color operator display allows for more detailed graphical symbols representing the
flare equipment and process measurements. Advanced alarm capabilities, including alarm history, also allow easy
access to diagnostic information. Set point adjustments are made using the display touch screen, lending itself to a
user friendly operator interface.

Process Chart Recorder — A chart recorder allows for historical process data recording. Typical recorded variables
include process temperatures and measured landfill gas flow. A paperless recorder is available which records
measured data electronically to a memory disk. This data can be viewed at the recorder or later retrieved and
analyzed using advanced computer software. A circular paper-type recorder is also available.

Burn Schedule Timer — This device allows the operator to schedule when the flare is to operate, either on a calendar
basis or on a time on/time off basis. This feature is useful when landfills are producing gas at flow rates at or below
the minimum limit of the flare.
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Optional Equipment

There are numerous options available for the various FT control systems as identified below. Some options are
concerned with the control system itself, and others are used in conjunction with options selected with the flare or
blower skid products.

Optional Equipment Description

Air Conditioning

Auto Dialer

Bearing Temperature Measurement

X< | X | X | X
X< | X | X | X
x| X | X | X
X< | X | X | X

Blower Vibration Monitoring

Burn Schedule Timer
Compressed Air

X I X | X | X | X

>
>

Condensate Injection
Continuous Pilot

Condensate Transfer

Fuel Enrichment

X | X | X | X

Gas Analyzer

Gas Delivery

>

Heat Tracing

Pressure Control X

Remote Data Collection

X IX | X | X | X | X |X | X |X
XX | X | X |X | X |X | X |X|XxX|X
X IX | X | X |X | X |X | X |X
XX | X | X | X | X |X | X|X|Xx|X

Uninterruptible Power Supply X

LFG Specialties offers optional equipment for its FT control systems.

Optional Equipment and Function Descriptions

Air Conditioning — Air conditioning is available on both control panels and power panels. Air conditioning may be
required when control systems are installed at high ambient temperature sites. Air conditioning will be required when
control systems are installed to low ambient temperature sites which necessitates the use of insulation inside

the enclosures.

Auto Dialer — These devices are used to automatically call the site operator in the event of a flare problem and
indicate the nature of the problem. Auto dialers are available in 4-and 8-channel versions (report up to 4 and 8 types
of problems) and may use land lines or cellular communications.

Bearing Temperature Measurement — Blower bearings may have their temperatures measured to aid in
maintenance operations. Temperature measurement is an analog signal.

Blower Vibration Monitoring — Blowers may be monitored for excessive vibration. Vibration is usually caused
by out-of-balance impellers and may cause premature bearing failure. The vibration monitor is a switch with an
adjustable trip point.
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Burn Schedule Timer — This device allows the operator to schedule when the flare is to operate, either on a calendar
basis, or on a time on/time off basis. This feature is useful when landfills are producing gas at flow rates at or below
the minimum limit of the flare.

Compressed Air — The inclusion of a small air compressor and dryer may be desired when a shut-off valve
is equipped with a pneumatic actuator. The air compressor includes an air receiver and the dryer is a heatless
regenerative type.

Condensate Injection (Enclosed Flares Only) — These systems are used to dispose of condensate streams by
injecting them into the flare for thermal destruction. The system includes the necessary pumps, filters, valves,
gauges, spray nozzles, and connecting piping to handle 2 gpm of condensate.

Continuous Pilot — The igniter (pilot) may be operated in a continuous fashion to keep the flare operating under
low or intermittent flow conditions. Such conditions are typical on systems which deliver gas to end users. To reduce
propane consumption, continuous pilots can be operated on landfill gas.

Condensate Transfer — The condensate collected by the knock-out pot needs to be drained occasionally. If the
knock-out pot is to be drained to a location at atmospheric pressure during times of normal flare operation then
pumps may be required to move the condensate against the vacuum present in the knock-out pot. The condensate
transfer system contains all the necessary pumps, filters, and associated piping to accomplish this task.

Fuel Enrichment — Landfill gas which contains methane at concentrations below the recommended low limit of
30 percent (or 300 Btu/scf) may still be reliably burned by enriching the gas stream with supplemental fuel, such as
natural gas or propane.

Gas Delivery — Landfill gas has a high concentration of methane (generally 30 percent to 60 percent volume) and
may be considered a valuable fuel source. A gas delivery system diverts landfill gas from the flare to a gas delivery
line at a specified pressure for use by others.

Heat Tracing — Landfill gas is saturated with water vapor and condensate collected in the knock-out pot and drain
lines can freeze under cold ambient conditions. The knock-out pot and drain lines may be equipped with heat tracing
and insulation to prevent freezing.

Pressure Control — The well field header may have its flow rate or pressure (vacuum) controlled to improve the
performance of the landfill as a gas generator. Pressure/flow control is typically accomplished by using a variable
frequency drive on the blower motor.

Remote Data Collection — All data viewable on the operator interface screens are viewable and downloadable from a
remote location. This allows site operators and managers to view and download process information from their office.
This option may be operated with copper, fiber or wireless broadband communications.

Uninterruptible Power Supply — Sites with electrical power issues will be able to ride through a brief power “brown
out” without incurring a nuisance flare shutdown.
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Well Field Products

LFG Specialties manufactures a range of well field products including:

Wellheads: LFG Specialties manufactures two types of wellheads, the PCFX and MORPH. Both wellheads use
orifice plate technology for measuring gas flow. The PCFX wellhead is manufactured in sizes of 1%-inch, 2-inch,

and 3-inch, with a fixed orifice plate. The MORPH wellheads are manufactured in 2-inch, 3-inch, and 4-inch with
removable orifice plates. All wellheads use a gate valve for flow control. The wellheads are constructed of rugged
SCH 80 PVC. The orifice plates are machined from SCH 80 PVC. We offer two types of monitoring ports: hose barbs
or quick disconnects with a stainless steel shut-off valve. The quick disconnects are compatible with LANDTEC’s
GEM 500 or 2000 recording equipment. Both wellheads can be manufactured for horizontal or vertical installation.

Wellhead Connection Kits: The kit connects the LFG Specialties wellhead to the well casing by way of a flex
coupling, a flanged sliding connection, or a flex sliding connection. The sliding connection kits enable easy removal
and height adjustment of the wellhead and are made from SCH 40 PVC.

Ultra Flex Connectors: The connectors are designed to provide a flexible joint or connection point in the landfill
gas, condensate, or leachate piping systems. Ultra flex is constructed from high quality polyurethane material and
maintains a bend radius of approximately 1.25 times its diameter and provides abrasion, tear, and puncture resistance.
The ultra flex can be used in temperatures ranging from -60°F to 200°F. Ultra flex connectors are available in sizes
ranging from 2%-inch diameter to 10%-inch inside diameter with standard lengths of 18, 24, and 36 inches. Larger
diameters and lengths can be custom ordered.

Special Flex Connectors: The connectors are designed from a silicon-based material to handle extreme temperatures
ranging from -75°F to 600°F. They come in lengths from two feet to 20 feet and diameters from ¥s-inches to
18 inches.

Welguard Seals: These seals are designed to minimize air and storm water intrusion into the gas well. The Welguard
is a 10-foot by 10-foot 40-mil PVC membrane with a 28-inch tall flexible boot which is attached to the extraction well
casing. The boot will fit a 4-inch to 8-inch well casing.

Shaw- a world of Solutions”

34



c O o O O

419.424.4999
Call for pricing and delivery schedules
www.shawgrp.com/Ifgspecialties

2" PVC GATE VALVE

ULTRA FLEX CONNECTORS
W/SS T-BOLT CLAMPS

PCFX PRECISION FLOW
METER WITH TWO QUICK
DISCONNECTS & FIXED ORIFICE

FLEX SLIDING
FLANGED SLIDING CONNECTION KIT

CONNECTION KIT

EXTRACTION

i |
WELL CASING ——™1 ; | et | ATERAL WELL CASING

| |

i i

A PCFX wellhead with two types of sliding connection kits and ultra flex connector.

2" PVCGATE VALVE

HOSE BARB MONITORING
PORT (4) PLACES

FLEX HOSE W/SS CLAMPS e e

FLEX COUPLING :
CONNECTION KIT \ FLOW METER WITH
REMOVABLE ORIFICE PLATES
LATERAL WELL CASING FLEX COUPLING
CONNECTION KIT

/ EXTRACTION WELL CASING

|
A MORPH wellhead with flex coupling connection kits and flex hose. VJC/‘“* l
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Flare Systems for Shale
Gas Production

LFG Specialties designs and fabricates three types
of flares utilized in Shale Gas plays: enclosed, semi-
enclosed, and open.

All flaring systems incorporate the following
designs features:

* Available in various sizes and gas concentrations.
Can accommaodate up to 6 million cubic feet per
day and up to 2,800 British Thermal Units (BTUs)
per cubic foot

* Includes design features utilizing air blowers or
compressors to minimize visible emissions

e Meets U.S. Environmental Protection Agency
(EPA) 40 CFR 60.18 guidelines

 Ignition systems include a spark-ignited pilot with
a continuous flame for stable operation during gas
flow fluctuation or interruption

* Combustion control systems all carry Underwriters

Laboratories approval for safe and reliable
operations

 Shipped fully assembled to facilitate field
installation

Optional FT-Connect
* Remote access capability available via internet

» Allows for remote service, process updates, and
data storage/acquisition from any authorized
internet connected PC

Cellular Tower

\

=
A
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Semi-Enclosed Flares

=\
-e—A\—SPARK IGNITOR PILOT
\
\

GUY WRES (3)

FLARE CONTROL

o 1

AR GAS BLOWER WITH
GAS-TO-AIR RATIO CONTROL

Designed to efficiently combust flash gas with minimal
visible emissions through the normal operating range
of the flare

Minimizes visible flame up to 15 percent of the design
capacity of the flare

Equipped with air blower and variable frequency
drive to partially mix gas and air prior to flare burners
to improve combustion efficiency and minimize
emissions

Safety is enhanced by elevating the flare stack high
above ground level

Automatic flow control valves direct gas to “Low Flow’
and “Main” burner assemblies, providing smooth
operating conditions throughout the full design flow
range
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WINCH AND CABLE

DETONATION
ARRESTOR

AR INTAKE

GAS-TO-ARR ,\I
COMBUSTION ZONE RATIO CONTROL SOLAR POWERED IGNITION AND
CONTROLS WITH BATTERY BACKUP

* Designed to efficiently combust flash gas with

Ideal for temporary or remote locations where visible

minimal visible flame or emissions through the normal flame and emissions are less critical

operating range of the flare + Compressed air assist can be used to minimize visible
» Equipped with air blower and variable frequency emissions for heavy, higher BTU gas applications

drive to partially mix gas and air prior to flare burners . pjjot/igniter system can be lowered to ground level for

to improve combustion efficiency and minimize ease of servicing

emissions o -

i . o * Solar-powered igniter system eliminates the need for

» Safety is enhanced by purging the flare with air prior utility power

to ignition

* Automatic flow control valves direct gas to “Low Flow”
and “High Flow” burner assemblies, providing smooth
operating conditions throughout the full design flow
range
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Contact:

LFG Specialties, L.L.C

16406 US Route 224E

Findlay, OH 45840

Phone: +1 419.424.4999

Fax: 419.424.4991
www.shawgrp.com/Ifgspecialties
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