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SECTION 12600 

GAS PROCESSING SKID AND FLARE ASSEMBLY 

 

 

 

PART 1 - GENERAL 

 

1.01 REQUIREMENTS INCLUDED 

 

This section covers the requirements for procurement, installation, and start-up of the 

Story Mill Road Landfill Gas Processing Skid and Flare Assembly.  The accompanying 

contract drawings, including the Piping and Instrumentation Diagram (P&ID) for the 

Flare Station, provide additional information regarding the components that are required 

to be included as part of this pre-packaged assembly.  The entire assemblies shall be pre-

assembled and skid mounted, with final connection of components by the Others.  

 

The Flare Assembly shall be constructed and perform in accordance with the 

requirements herein, and as indicated on the contract drawings.  For the Story Mill Road 

Landfill, the assembly consists of a ground flare (rated at 6MM BTU/Hr), and its 

associated equipment and controls which shall be mounted on their own skid, as shown 

on the Contract Drawings.  It is the manufacturer’s responsibility to furnish a flare that is 

capable of processing the required flow of LFG with a methane concentration range from 

20 to 50 percent and soil vapor extraction (SVE) gas as makeup air.  It is also the 

responsibility of the manufacturer to meet all the flare performance and emissions 

requirements as indicated on the Flare Performance Envelope (Appendix B of these 

specifications).  The flare manufacturer shall guarantee in writing that the performance 

and emission requirements will be met. Emissions from flare shall not exceed the 

following:  Oxides of Nitrogen (NOx) - 0.06lb/MM BTU measured as NO2, Carbon 

Monoxide (CO) - 0.20 lb/MM BTU. 

 

Each Flare Station shall include, but not be limited to, the following components: 

 

A. The Flare System consisting of: 

 

a. Flare stack 

b. Burner unit rated at 0.6 MM to 6 MM BTU per hour of LFG and SVE gas; 

c. Soil vapor gas flow of 500 scfm 

d. Flame arrester 

e. Pneumatically actuated main gas valve (shut down valve, SDV), with a spring 

loaded, fail close feature 

f. Interconnecting stainless steel piping 

g. Internal electrical wiring 

h. Instrumentation and control devices 

i. Main control panel 

j. Sampling ports for both inlet and outlet gases 

k. Supplemental fuel system port to operate flare at minimum operation 

l. Pilot gas (propane) Ignition System including bottle and spare 
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B. Gas and Soil Vapor Processing System: 

 

a. Gear operated main gas inlet butterfly valves as shown on P&ID 

b. Isolation valves 

c. Fuel filter/condensate knock out vessel (s) 

d. Two centrifugal blowers (one for LFG and one for SVE gas) 

e. All required meters, gauges, and safety devices necessary to monitor, operate 

and maintain the system.  Vacuum gauges shall be capsuhelic type only. 

f. Stainless steel or approved equal, piping 

g. Flow monitoring and recording system operating simultaneously with flare 

exhaust temperature monitoring and recording system 

h. 1" diameter sampling ports and plugs for pitot tube flow measuring. 

 

C. Control System: 

 

a. Enclosures, cabinets, and junction boxes 

b. Control, recording and annunciation devices 

c. Interconnecting conduit (rigid fittings and flexible conduit) and wiring 

d. Alarm system auto dialer for the flare station assembly 

e. Panel air conditioner  

f. Two Variable frequency drives, one for each blower 

g. Motor Control Cabinet 

h. Surge suppressor for 120v circuit 

 

D. All component items of equipment shall be the product of a manufacturer 

experienced in the design, construction, and operation of equipment for the 

purpose required.  The manufacturer shall have an established record of 

successfully operating such equipment it has manufactured or produced. 

 

E. The manufacturer shall furnish the flare system, gas processing system, and 

control system, all piping, valves, fittings, supports, controls and accessories, as 

shown on the Contract Drawings, to obtain a complete and operable gas flaring 

system.  The contractor shall install the gas processing skid and flare assembly. 

 

F. All electrical design of required electrical components (i.e., conduits, control 

panels), shall be the responsibility of the manufacturer. 

 

G. All equipment shall be designed, fabricated and assembled in accordance with the 

best modern engineering and shop practice.  Individual parts shall be 

manufactured to standard sizes and gauges so that repair parts, furnished at any 

time, can be installed in the field.  Equipment shall not have been in service at any 

time prior to delivery, except as required by factory testing. 

 

H. All mechanisms and parts of the flare assembly shall be engineered to withstand 

the stresses which may occur during operation or for any other stresses which 

may occur during fabrication, transportation, installation, operation, seismic and 

weather events. 
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I. Equipment shall include all production line improvements made by the delivery 

or contract date.  All equipment shall comply with applicable requirements of the 

standards of AISC, AGA, ASME, AWS, NFPA, and UL as of the bid submittal 

date.  The equipment shall be furnished factory assembled to the extent possible 

and ready for installation. 

 

J. The flare and all appurtenances shall comply with the requirements of the 

International Building Code (IBC).  The flare and all appurtenances shall be 

designed to withstand lateral forces for Seismic Zone 1 and a minimum basic 

wind speed of 100 miles per hour.  Mechanical and electrical equipment, and their 

supports and connections, shall be designed to prevent sliding and overturning.  

Brackets and anchors shall be of ductile material so that they can absorb energy 

and continue to carry the load. 

 

K. A permanent nameplate shall be attached to the flare assembly in a conspicuous 

place.  The following information shall be plainly marked on the nameplate:  

name and address of the manufacturer, model number, serial number, date of 

manufacture, and any other information necessary for complete identification. 

 

L. The manufacturer shall pay all royalty and license fees for the flare, unless 

otherwise specified.  The manufacturer shall defend all suits or claims for the 

infringement of any patent rights, and shall hold the City harmless from loss on 

account thereof. 

 

 

1.02 SUBMITTALS 

 

A. Shop Drawings:  The manufacturer shall provide submittal drawings (e.g., 

Mechanical, Electrical, and Structural), and receive written approval of the 

drawing submittal, prior to commencement of manufacturing.  Drawings shall 

include all pertinent data necessary for complete construction and assembly 

including equipment dimensions, component parts, list of materials, installation 

and mounting details, electrical wiring diagram and details, and control panel 

front view. 

 

B. If the proposed equipment requires an arrangement differing from that indicated 

on the Drawings and as specified, the CONTRACTOR shall be responsible for 

preparing and submitting for review detailed structural, mechanical, electrical and 

P&ID drawings, equipment lists, materials of construction, operating instructions, 

and written explanation for the new arrangement, showing all the necessary 

changes and all special features of proposed equipment.  The CONTRACTOR 

shall make such changes, if approved by the ENGINEER, at no additional cost to 

the City. 

 

C. Materials List:  The manufacturer shall submit three (3) copies of a complete list 

of all materials and equipment proposed to be furnished and installed under this 

portion of the work, giving the manufacturer's name, catalog number, and catalog 

cut for each item.   
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D. Manufacturer's Recommendations:  Accompanying the materials list, submit three 

(3) copies of the manufacturer's current recommended method of installation for 

materials provided. 

a. Equipment supplier's written report certifying that equipment (blowers, flare, 

motors, etc.): 

b. Has been properly installed and connected. 

c. Is in accurate alignment. 

d. Is free from undue stress imposed by piping or mounting bolts. 

 

E. The flare manufacture shall provide blower performance curves showing blower 

operation with design composition for LFG and an elevation of 4,900 ft above 

mean sea level, over the entire range of operation.   

 

1.03 WARRANTY OF WORK 

A. All equipment, materials, and articles incorporated in the Work covered shall be 

new and subject to review and acceptance by the OWNER unless otherwise 

specifically provided for in the Specifications. 

B. Where equipment, materials, and or articles are referred to in the Specifications or 

Drawings as “or equivalent”, or “equal to”, or “approved equal to”, the ENGINEER 

shall decide the question of equality. 

C. The CONTRACTOR shall guarantee the work against defective materials or 

workmanship for a minimum period of one (1) year from the date of its final 

acceptance under this Contract, except where longer warranty periods are 

specifically stated by the manufacturer of individual components. 

 

D. Warranties for all equipment provided under this specification shall be assigned to 

the OWNER.  Equipment warranties shall include one year (from date the 

equipment is first put into service) of repair of all equipment including but not 

limited to: blowers, electric motors, level sensors, electronic components, and air 

conditioners.  These warranties shall be inclusive of all costs such as shipping, 

labor, per diem and taxes.   

E. It is the CONTRACTOR’s ultimate responsibility to deliver, at the time of final 

acceptance, a complete project that complies with these Specifications and 

Drawings. All items shall be 100% complete and ready to operate. 

F. During the warranty period, should the CONTRACTOR fail to remedy defective 

material or workmanship, or to make the replacements within five (5) days after 

written notice by the OWNER or ENGINEER, it is agreed that the OWNER may 

make such repairs and replacements at 1.5 times the actual cost of the required 

labor, and materials shall be chargeable to and payable by the CONTRACTOR. 

G. In the event it is necessary for the OWNER to file suit to enforce any liability of 

the CONTRACTOR pursuant to this article, Control of Work, the OWNER shall 
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be entitled to recover, from the CONTRACTOR, in addition to all other amounts 

found due and owing, costs of suit and reasonable expenses and fees, including 

reasonable attorney’s fees incurred by the OWNER in successful enforcing the 

CONTRACTOR’s obligations, all to be taxed as costs and included in any 

judgment rendered. 

H. The warranty provided herein shall not be in lieu of, but shall be in addition to any 

warranty or other obligations otherwise imposed by law. The remedies provided 

herein shall not be exclusive and the OWNER shall be entitled to any and all 

remedies provided by law. 

 

 

PART 2 - MATERIALS 

 

The Flare Assembly shall utilize modular systems, including all components for a complete and 

operational system.  The Flare Assembly shall be pre-piped and pre-wired to the extent possible, 

requiring minimal field assembly.  The Flare Assembly shall include, but not be limited to the 

following equipment: 

 

2.01 GAS HANDLING SYSTEM 

 

A. The systems shall be pre-fabricated with identical blowers completely installed 

with all pipes, fittings, valves and electrical connections.  Blower operation shall 

be accomplished by a selector switch located on the control panel and interlocked.   

 

 

B. A flow meter/computer with compensation for temperature and pressure 

calibrated for a typical landfill gas composition shall be included.  The gas flow 

shall be displayed and recorded in the control panel in SCFM.  Location of the 

flow element is shown on the Construction Drawings.  The flow meter and 

computer will be installed in a NEMA 3R enclosure as shown on the Construction 

Drawings.  The flow meter shall be a Veris Verabar, or approved equal. 

 

C. A stainless steel flow tube shall be included on the gas processing skid upstream 

of the flare.  The flow tube shall include either flow straightening veins or a 

straight uninterrupted pipe a minimum of 10 diameters upstream and 5 pipe 

diameters downstream of the sampling ports, or as required to assure 

uninterrupted flow per the manufacturer’s instructions.  The flow tube will 

include a sampling ports for the installation of the flow meter as well as a 1” 

threaded port for manual flow measurement. 

 

2.02 GAS BLOWERS 

 

A. The blowers shall be equipped to operate outdoors and have a stainless steel 

nameplate which includes capacity and pressure, maximum RPM, direction of 

rotation, and manufacturer's name and model number. 
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B. The blower shall be a 4-stage centrifugal unit with a 20 HP, TEFC, 480 VAC, 3-

phase electric motor, and capable of providing a differential pressure of at least 

50-inches W.C.  Each blower shall be capable of inducing up to 65-inches W.C. 

vacuum and 20-inch W.C. positive discharge pressure (corrected for LFG specific 

gravity, temperature, and altitude), as manufactured by Houston Service 

Industries, Inc., Model 5012, four stage, or approved equal.  The blowers shall be 

factory assembled with direct drive capable of operating within a range of 35 

SCFM to 500 SCFM.  The motor shall be 480 VAC, 3 phase, 60Hz, with a service 

factor of 1.15 - TEFC Inverter Duty motors, rated for use with variable frequency 

drives (VFD), and shall comply with the requirements of Subsection 2.03 

ELECTRIC MOTORS.  A VFD shall be included with each motor. 

 

C. The blowers shall be designed and manufactured for LFG service, which can be 

acidic.  Proper internal coating shall be applied. 

 

D. The blowers shall be spark proof. 

 

E. The blowers shall be equipped with shaft seals such that no contact is made 

between shaft, motor, and the housing other than through the bearings, such as 

double carbon ring bearings or approved equal.  Bearings shall be 100% flooded 

oil type or approved equal. 

 

F. The impeller shall be precision balanced to minimize vibrations. 

 

G. The blowers shall be installed with vibration sensors with both programmable 

alarm and shut down capabilities 

 

H. The blowers shall be mounted on vibration isolation pads, and provided with 

flexible connectors on both the inlet and the outlet of the blower. 

 

I. The systems shall be pre-fabricated with identical blowers completely installed 

with all pipes, fittings, valves and electrical connections.  Blower operation shall 

be accomplished by a selector switch located on the control panel and interlocked.  

The interlock for the flare shall only allow one blower to operate at a time. 

 

2.03 ELECTRIC MOTORS 

 

A. Motors shall be squirrel cage induction motors designed and applied in compliance 

with NEMA, USASI, IEEE, ASA C50, and AFBMA standards and with the NEC for 

the specific duty imposed by the driven equipment. 

 

B. Each motor shall be rated for continuous duty in a cold environment and shall have a 

horsepower output adequate for the requirements of the driven equipment, including 

all losses. 

 

C. Polyphase integral horsepower motor shall have a service factor of 1.15.  The service 

factor shall provide an additional continuous rated overload capacity of not less than 

15 percent over the full nameplate horsepower rating.  Motors may be loaded to the 
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full nameplate horsepower rating.  The service factor shall not be used in determining 

a non-overloaded condition.  Any motor which is to be used with a variable frequency 

drive shall be rated for that use. 

 

D. Insulation materials shall be non-hygroscopic and meet or exceed Class B definition.  

Motor temperature rating shall not exceed Class B temperature limits when the motor 

is operated at full load continuously in a maximum ambient temperature of 120°F. 

 

E. Bearings shall be of the antifriction type made from vacuum degassed steel and shall 

be permanently sealed or grease lubricated with readily accessible inlet and outlet 

grease fittings to allow for "in service" regreasing.  Inner bearing protection shall 

consist of an internal shaft flinger or inner bearing cap.  Bearings shall be designed 

to give 25,000 hours minimum life by B-10 calculations for the conditions specified 

for continuous operation at full load.  The proportions, mountings, and adjustments 

shall be consistent with best modern practices for applied radial and thrust loads at 

the speeds specified. 

 

F. Nameplates shall be stainless steel with embossed lettering and shall be fastened to 

the motor frame with corrosion-resistant pins.  Each nameplate shall contain the 

manufacturer's name, serial number, and all the information required by the National 

Electrical Code. 

 

G. Data submitted shall include: 

 

a. Name of Manufacturer 

b. Type, Model and Frame Size 

c. Motor Horsepower 

d. Full Load Speed 

e. Design Letter 

f. Enclosure Construction 

g. Temperature Rise & Class of Insulation System 

h. Service Factor 

i. Voltage, Frequency, Phase 

j. Full Load Current 

k. Locked Rotor Current 

l. Minimum (B-10) Bearing Life 

m. Motor Efficiency at 1/2, 3/4 and Full Load 

 

2.04 FLARE  

 

A. The flare stack shall be fabricated of structural quality carbon steel.  The stack 

shall have a self-supporting base with support gussets welded to the skid 

assembly.  The top exterior 4' of the stack shall have a sheet of stainless steel 

attached.  The entire interior and exterior surfaces of the stack shall be painted 

with high heat primer and paint coatings for corrosion protection.  The interior 

surface shall then be lined with lightweight, 2300oF refractory material.  The 

refractory shall not require warm-up or cool-down procedures to avoid refractory 

damage.   
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B. A ladder shall be provided on the flare for thermocouple access.  The ladder shall 

have a protective cover, lock, and safety cage.  The ladder shall be located to 

allow for safe thermocouple maintenance.  The ladder shall be mounted in such a 

way that when the security cover is placed on it, it does not obstruct flare view 

ports. 

 

C. The stack shall be equipped with four each 4-inch diameter test ports and placed 

three feet below the top edge and at 90 spacing around the periphery of the round 

stack.  Each test port shall be flanged.  Blind flange bolts shall be zinc dichromate 
and will be coated with high temp anti-seize coating. 

 

D. Four temperature elements, type Chromel-Alumel (Type K), shall be included and 

installed at various elevations along the length of the flare stack.  Multiple view 

ports shall also be provided to observe the pilot flame and main gas flame.  It is 

desirable to have a view port next to each thermocouple and two additional view 

ports in the bottom section of each flare stack above the burner ports where the 

pilot, igniter, and burner pots can be viewed for tuning purposes. 

 

E. Two separate electrically operated combustion and quenching air louvers shall be 

installed.  The flares temperatures will be regulated by automatic adjustment of 

the quenching air by the flares temperature controller.  Each louver motor shall be 

installed in a weatherproof box with dust tight seals such as weatherization kits 

obtained from the manufacturer. 

 

F. The igniter assembly shall consist of pilot tip, spark plug igniter, 110/5,000V 

single pole transformer mounted in NEMA 4 enclosure.  Two ultraviolet (UV) 

scanners shall be included to monitor the flare's propane pilot and main burner 

flame.   

 

G. The flare station shall be equipped with a complete propane pilot assembly, 

including ignition transformer, electric igniter, pressure regulator, solenoid-

operated valve, and two 5-gallon propane supply tanks and gauge. 

 

H. The flare station shall be equipped with a RACO Verbatim auto-dialer, with 16 

input/output channels, as manufactured by RACO or approved equal.  The system 

shall be installed within a Double Deep NEMA 4X Box.  The CONTRACTOR 

shall supply all necessary boosters, amplifiers, or repeaters as may be necessary.  

A battery backup shall be included for proper callout notification during power 

failure events. 

I. The flare shall be equipped with a complete set of burner plugs. 

J. The flare shall be equipped with a burner assembly for use with LFG with the 

following composition: 

 

LFG COMPONENT                 COMPOSITION RANGE % BY VOL. 
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Methane (CH4) 20 To 50 

Carbon Dioxide (CO2) 10 To 50 

Nitrogen (N2) 0 To 45 

Oxygen (O2) 0 To 15 

Water Vapor (H2O) 0 To 11 

 

NOTE: The LFG composition does not vary linearly in between the listed 

range extremes. 

 

K. The flare shall have provisions for auxiliary fuel (in the event the methane 

concentration of LFG drops below 20% by Vol.), to maintain operations and meet 

performance requirements.  This shall include all pre-constructed piping 

necessary for a single point connection.  The auxiliary fuel system will not be 

operated at this time; however, the flare will have all necessary control logic 

within the PLC for operation with auxiliary fuel. 

L. The maximum pressure drop across the flare inlet shall be less than 10” wc at a 

flow of 500 SCFM of LFG. 

 

M. Flare Design Capacity: 

 

a. The flare shall be designed to process 35 SCFM to 500 SCFM LFG and have 

a minimum heat rating of 6 MM BTU/HR.   The required flare performance 

envelope is included as Appendix B. 

 

b. The heat rating of the Flare shall be 0.6 Million (MM) to 6.0 MM British 

Thermal Units per hour (Btu/hr).  The gas processing and flare assembly 

manufacturer shall certify that the required efficiency can be maintained 

throughout the heat rating range and provide a performance envelope 

describing the amount of auxiliary fuel, if any, required to meet the minimum 

heat rate. 

 

c. The LFG processing and flare assembly skid will be installed at an altitude of 

approximately 4,900 feet above mean sea level.  The flare shall be designed to 

continuously burn and oxidize LFG under the following conditions: 

 

  MINIMUM MAXIMUM 

 Flare flow rate (scfm)                35 500 

 LFG temperature 60°F 110°F 

 Ambient air temperature 0°F 105°F 

 

N. Flare Combustion Efficiency: 

 

a. The minimum destruction efficiency for non-methane organic compounds 

(NMOC) shall be ninety-eight (98) percent, or reduction of outlet 

concentration to less than 20 ppmv dry basis as hexane at 3% O2.  The 
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minimum destruction efficiency for methane shall be ninety-nine (99) 

percent. 

 

b. The flare shall provide a minimum retention time of 0.6 second at a 

minimum temperature of 1,400°F at the design range of BTU heat rating.  

The flare shall provide the above minimum retention time and temperature 

for all other conditions using auxiliary fuel, as required. 

 

c. The maximum oxides of nitrogen (NOx) emissions for the flare shall be 

0.06 pounds of NOx as NO2 per MMBtu. 

 

d. The maximum carbon monoxide (CO) emissions for the flare shall be 0.20 

pounds of CO per MMBtu. 

 

O. External Primary Burner Combustion Air Control: 

 

a. The flare shall be equipped with a primary burner combustion air control.  

This mechanism is intended to allow the operator to adjust the primary 

air/fuel ration while flare is in operation. 

 

b. Piping internal to the Flare shall consist of welded fittings.   

 

2.05 FLARE INLET SHUTDOWN VALVE 

 

A. The flare inlet shutdown valve shall be a pneumatically operated butterfly valve 

equipped with a stainless steel disk, stainless steel stem, and an EPDM seat.  The 

flare inlet shutdown valve shall be furnished complete.  The operator shall be 

driven pneumatically by instrument air.  The supply air will be controlled by the 

use of a 3-way solenoid valve, which when power is removed will automatically 

position to vent allowing the valve to spring close, and will not require any 

electrical power to maintain this position. 

B. The flare inlet shutdown valve shall be activated, at a minimum, by: 

 

a. Normal shut down selection at control panel 

b. Flame failure (determined by ultraviolet scanner) 

c. High liquid level in knockout vessel  

d. Low or high flame temperature 

e. Power failure 

f. High blower motor bearing vibration. 

 

 

2.06 FLAME ARRESTERS 

 

The flare inlet flame arrester shall be horizontal type manufactured by Groth, or approved 

equal, equipped with inlet and discharge drain ports and a stainless steel nameplate which 

includes size and pressure rating along with the manufacturer's name and the model 
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number.  The flame arrester flanges shall be 125 pound flat face.  The flame arrester’s 

body shall be aluminum and the flame cell shall be aluminum.  The manufacturer shall 

supply a Capsuhelic differential pressure gauge to monitor the pressure loss across the 

flame arrester.  The gauge shall be installed with manufacturer supplied stainless steel 

tubing. 

 

 

2.07 FUEL GAS FILTER/KNOCKOUT VESSEL 

 

A. The CONTRACTOR shall install a fuel gas filter/knockout vessel. 

B. The vessel shall have a minimum removal efficiency of 99 percent for particles 

larger than 6 microns and shall remove all free liquids and shall be rated for up to 

500 SCFM.  

 C. The vessel shall have a minimum condensate holding capacity of 10 gallons. 

D. The vessel shall include vessel differential pressure indicator with taps, stainless 

steel tubing and valves, capacitance type level controls, level gauge, condensate 

drain valve,  as indicated on the design drawings (P&ID). 

E. Total pressure drop (clean stage) through the element shall not exceed two inches 

of water column at maximum flow rate conditions.   

G. Material of construction shall be stainless steel or approved equal.  (Note: LFG 

condensate may have a pH as low as 2). 

H. The design pressure shall be 120 inches of water column vacuum.  Design 

temperature shall be 2000 F.  

I. One spare demister pad identical to the one installed shall be supplied by the 

manufacturer. 

J. The knockout vessel shall be mounted to the blower skid assembly. 

K. The knock out vessel shall be equipped with two capacitance type level control 

sensors.  The High and Low levels shall be used to shutdown the flare. 

 

2.08 SOIL VAPOR EXTRACTION SYSTEM GAS 

A. The CONTRACTOR shall install a secondary soil gas vapor burner below the 

main landfill gas burner. 

B. The secondary soil gas vapor burner shall have its own flare arrestor and be 

capable of processing up to 500 SCFM.  

 

2.09 CONTROL SYSTEM 
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The control panel assembly shall be NEMA 12/3R and shall be mounted on the gas 

handling system skid.  The main control panel shall include a swing out panel.  The 

panels shall be pre-mounted, installed and pre-wired to the greatest extent possible prior 

to shipment to the site.  The Control System shall be a complete installation capable of 

controlling the two blower motors. 

 

The panels shall include as a minimum, but not be limited to, the following components: 

 

A. A load center for all the motors, outlets, fixtures, controls and devices, etc. 

included with the system.  One spare two-pole breaker and two spare single-pole 

breakers shall be provided in the load center.  All breakers shall be identified. 

B. A KOYO, or approved equal, PLC to receive all the signals from the various 

safeties, controls and monitoring equipment, and to automatically control all the 

various components of the system.  The manufacturer shall include, at no 

additional cost, a print out-copy and digital copy of the PLC program logic and all 

equipment and software necessary to modify and/or reprogram the PLC. 

C. A control panel to allow either manual or automatic selection for the control of 

the various operation components of the system.  The panel shall have an 

integrated set point display panel which will facilitate set point adjustments in the 

field. 

D. An extended weather/heat shield with a minimum of three-foot overhang beyond 

the installed panels, shall be provided to protect the control panel against radiated 

heat (solar and/or flare), rain, protect the face of the control panel from direct 

sunlight and allow operations personnel adequate protection from adverse weather 

conditions.  The control system shall be designed and manufactured as an outdoor 

system.  Florescent lighting, rated for outdoor use shall be mounted underneath 

the weather shield with an on/off control switch mounted at the control panel. 

E. The control panel shall be equipped with an air conditioner with an adjustable 

thermostat to reduce internal panel temperatures to within the equipment's rated 

operational temperatures. 

F. The control panel shall be furnished complete with a digital recorder with a 

minimum of twelve channels.  The recorder shall include a Compact Flash 

memory card slot, card, and spare card if recommended (CP+Adapter).  The 

manufacturer shall supply the recorder with input signals to record the flares 

temperature, landfill gas flow and oxygen content.  The recorder shall be as 

manufactured by Yokogawa DAXStation Model DX112or approved equal.  The 

manufacturer shall supply a copy of the programming software and manuals. 

G. Edging material shall be installed on all internal panel supports or edges which 

are exposed or free standing within the panel. 

H. The manufacturer shall supply a surge suppressor to protect the 120v circuit. 
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2.10 WIRING & CONDUIT 

A. Conduit shall be rigid galvanized steel.  All conduit terminations shall be 

threaded.  Threadless fittings are not acceptable.  Exposed conduits shall be 

installed in a neat and workmanlike manner.  They shall be level and parallel to 

adjacent surfaces or piping.  The area within five feet of the blower seal is 

classified as Class 1, Division II, Group D.  All wiring within this area shall be 

done in a manner approved for this classification.  Minimum conduit size is to be 

3/4-inch, except for final connection to individual devices. 

B. 120-VAC wiring shall be Type THWN stranded.  All wires shall be identified at 

both ends with wire markers to match the wiring diagrams. 

C. Motors and field devices shall be connected by means of flexible conduit 

(Thomas & Betts Type ATX or approved equal) with approved connectors.  The 

maximum length of flexible conduit shall be 18 inches.  Wire connections shall be 

accomplished with solderless terminals, and bolted.  Wire-nut type connections 

are not acceptable. 

D. All seal-off fittings shall be properly packed with fiber material and poured with 

approved sealing compound after proper system operation has been verified. 

E. All flexible conduit shall be Thomas & Betts high temperature metallic liquid-

tight flexible conduit, Model ATX, with Thomas & Betts Series HT fittings, or 

approved equal. 

 

 

  



 12600-14 

2.11 ADDITIONAL DESIGN REQUIREMENTS 

 

A. All electrical equipment and control instrumentation for the blower and flare 

operation shall be integral to the gas processing and flare skid assemblies. 

B. The flare skid assembly shall include a lockable weatherproof enclosure for 

storage of O&M Manuals and operational data.  

C. The gas processing skid and flare assembly shall be assembled at the factory. Any 

unavoidable on-site assembly shall be performed by the CONTRACTOR under 

the direction of the manufacturer.  

D. Flare assembly shall be designed to withstand 100 MPH wind loading per ASCE 

7-88, Exp. C. 

E. The piping immediately leading to and from the flame arrester shall be equipped 

with two tapped 1/2-inch holes and hand operated valves, and shall be connected 

to a differential pressure indicator as described in the drawing to allow 

determination of inlet and outlet static pressures. 

F. The flare control panel lighting (below the weather shield) shall be supplied by 

the flare manufacturer.  An on/off light switch shall be provided at the control 

panel.   

G. Area lightning for the flare station including poles, fixtures, footings, photo cells, 

and conduits shall be supplied by the CONTRACTOR, as shown on the 

construction Drawings.  

H. The flare control panel shall have an externally mounted clearly identifiable E-

Stop which shall shutdown the entire control panel process and equipment in the 

event of an emergency.  

 

PART 3 - EXECUTION 

 

3.01 GAS PROCESSING SKID, FLARE ASSEMBLY 

 

The gas processing skid and flare assembly shall be delivered assembled to the fullest 

extent.  However, the CONTRACTOR is responsible for providing final assembly and 

final tie-in of certain components.  It is the CONTRACTOR’s responsibility to connect 

the main LFG inlet piping onto the knockout vessel, install the propane supply line for 

the pilot gas, install the condensate drain piping, connect all electrical and mechanical 

connections and make operational the entire flare station as shown on the Construction 

Drawings.  Electrical supply power wiring to the control panel will also be required.   
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3.02 PAINTING 

 

A. The CONTRACTOR shall paint all equipment (except motor housings) furnished 

by the CONTRACTOR with three coats of paint.  Where it is practical to apply a 

shop coat, two field coats in addition to the shop coat shall be required.  Where a 

shop coat is not practical, one rust-prohibitive coat and two finish coats shall be 

applied.   

 

B. All factory-furnished equipment shall be protected from damage during erection, 

thoroughly cleaned after erection, and touched up as required.  If the factory 

finish has, in the opinion of the ENGINEER, been seriously damaged, the 

equipment shall be given two additional field coats. 

 

C. The surfaces of all piping and structural steel shall be properly prepared and 

painted with one coat of rust prohibitive paint and two field coats of moisture and 

acid-resistant paint 

 

D. The color of the finished paint shall be as determined by the City.  Dry paint 

thickness shall be a minimum of 3.0 microns (5.5 microns wet). 

 

 

3.03 INSPECTION 

 

The City reserves the right to appoint an inspector or other authorized representative of 

the ENGINEER to inspect the gas flare prior to or after shipping, with full power to reject 

all materials and workmanship not conforming to the Drawings and Specifications.  The 

manufacturer shall give the City a minimum notice of five (5) working days before the 

completion of the fabricating operations to permit ample time for the inspection of the 

gas processing and flare assembly skids. 

 

3.04 TESTING 

 

It is the intent of these specifications that the flare manufacturer supply the flare and 

process skid assemblies, assembled and tested at their facilities and supply complete and 

working assemblies to the Site.  To this extent, the gas processing and flare assembly skid 

will be field tested (by the CONTRACTOR) to demonstrate that it meets performance, 

capacity, noise, flame height, combustion temperature, skin temperature, and automatic 

temperature control requirements.  Final acceptance of the equipment is contingent upon 

a successful demonstration of the automatic operation of the gas processing and flare 

assembly skids through the complete range of its specified design capacity. 

 

A.       The manufacturer will be notified 30 days prior to testing and will be invited to 

observe the testing.  Should the flare fail to meet the specified performance, the 

manufacture shall troubleshoot and correct the cause, and perform subsequent 

testing at their expense. 
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B.      The CONTRACTOR shall be responsible for compliance with the emissions limits 

listed herein the Specifications.  In addition, the CONTRACTOR shall provide any 

necessary logistical support in conjunction with this source test (manlift, etc.), if 

required. 

 

C. In the event the source test results revealed non-compliance with the performance 

specifications, the CONTRACTOR shall perform any necessary hardware 

adjustments to the Flare stack required to meet all performance criteria.  These 

adjustments shall be conducted at the CONTRACTOR’s expense.  The second and 

subsequent source tests will be performed at the CONTRACTORS’s expense. 

 

D. Source testing of each flare to demonstrate operation and performance shall be 

performed, if required.  The Montana Bureau of Air Quality shall determine if the 

flare is source tested, after modification of the existing air permit.   

 

3.05     START-UP SUPPORT 

The manufacturer shall provide a minimum of three days of on-site start-up services by a 

factory field services technician or engineer.  One of the three days shall consist of on-

site training by a factory field services technician or engineer.  Training shall include 

troubleshooting electrical components, input/output cards, etc.  The manufacturer shall 

provide the cost of an additional optional 2 days, in addition to the three standard days, of 

on-site service.   

 

3.06 SPARE PARTS 

 

A. Prior to the completion of the work, the Contractor is required to supply a 

complete set of spare parts to be located at the site or as determined by the City, 

and a listing of local vendors where spare parts can be obtained.  At a minimum 

the spare parts shall include the following for new flare station: 

 Flare station control panel light bulbs for each installed type and size (4 EA) 

 Flare thermocouple and thermowell (2) 

 Honeywell UV flame sensor and amplifier card (1 EA) 

 Spark plug 

 Damper actuator 

 Oxygen sensor 

 

Note: (XX) indicates quantity.  If no number is indicated, the quantity is one of each 

type  installed or used in the system. 

 

All spare equipment must be stored in a manner so that it is kept clean and in a like-new 

condition, and must not be exposed to weather or UV effects of the sun. 

 

3.07 DRAWINGS AND DATA 

 

Complete as-built fabrication, assembly, support, and installation drawings, showing 

fabrication details, detailed specifications, materials used, parts devices and other 
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accessories forming a part of the equipment furnished shall be submitted by the 

manufacturer for inclusion in the Operations and Maintenance Manual (O&M). 

 

3.08 ELECTRICAL 

 

A. All electrical work shall conform to the latest edition of the National Electrical 

Code, City of Bozeman and State of Montana Code and Regulations, and latest 

revisions of the Regulations of the State Fire Marshal. 

B. All electrical work and equipment shall be in accordance with the National 

Electrical Code for the area classification given.  The area within five feet from 

blower seal shall be Class 1, Division II, Group D.  All other areas will be 

unclassified. 

C. All conduits and small piping placed on the slab or the skid surface which are in 

traffic areas shall have aluminum non-skid floor bridges over them to reduce trip 

hazards.   

D. Electrical work within the skid shall be constructed by an approved U.L. listed 

fabrication shop. 

 

 

 

END OF SECTION 
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DIVISION 16 - ELECTRICAL 

 

SECTION 16000 -- ELECTRICAL SPECIFICATION INDEX 

 

 

  16000  Electrical Specification Index 

  16010  General Electrical Requirements 

  16050  Electrical Identification 

  16100  Basic Materials and Methods 

  16110  Conduit and Fittings 

  16120  Wire and Cable 

  16130  Enclosures 

  16420  Service Entrance 

  16440  Disconnect Switches 

  16450  Grounding 

  16460  Transformers 

  16470  Panelboards 

  16475  Overcurrent Protective Devices 

  16690  Transient Voltage Surge Suppression 
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SECTION 16690 

 

TRANSIENT VOLTAGE SURGE SUPPRESSION 

 

PART I - GENERAL 

 

1.1 DESCRIPTION 

 A. This section describes general requirements, products, and methods of execution relating 

to Transient Voltage Surge Suppression (TVSS). 

 B. The TVSS system shall be designed to protect all AC electrical circuits and connected 

equipment from destructive, damaging or disruptive effects of lightning induced 

transients, normal utility load switching activities, and internally generated transients which 

are caused by normal operation of connected equipment as well as capacitive and 

inductive load switching. 

 C. An appropriate TVSS device shall be provided for each building service entrance, 

distribution panel, sub-panel and individual equipment as designated in the plans.  The 

TVSS units shall be as specified and shall be installed in accordance with the TVSS 

manufacturer's requirements. 

1.2 RELATED WORK 

 A. All work performed under this section shall be subject to requirements in the General 

Division, Division 1 and Division 16.  It shall be performed in accordance with the contract 

drawings and manufacturer’s guidelines. 

 B. Contractor shall thoroughly examine the following sections which contain related work: 

  1. Section 16420 - Electrical Service 

  2. Section 16470 - Electrical Panelboards 

1.3 REFERENCES AND STANDARDS - All TVSS devices shall be designed, manufactured, and 

installed in accordance with the following standards: 

 A. ANSI/IEEE C84.1 American National Standard for Electric Power Systems and 

Equipment - Voltage Ratings (60 Hertz) 

 B. ANSI/IEEE C62.45 Recommended Practice on Surge Voltages in Low-Voltage AC power 

Circuits 

 C. ANSI/IEEE C62.45 IEEE Guide on Surge Testing for Equipment Connected to Low-

Voltage AC Power Circuits 

 D. Underwriters Laboratories UL 1449 Standard for Safety - Transient Voltage Surge 

Suppressors. 

 E. Underwriters Laboratories, UL 1283, Standard for Safety - Electromagnetic Interference 

Filters. 

 F. NFPA 70, National Electrical Code 

 G. IEEE Standard 142-1991, IEEE Recommended Practice for Grounding of Industrial and 

Commercial Power Systems (IEEE Green Book) 

 H. ANSI/IEEE Standard 141-1986, IEEE Recommend Practice for Electric Power Distribution 

for Industrial Plants (IEEE Red Book) 

 I. IEEE Standard 1100-1992, IEEE Recommended Practice for Powering and Grounding 

Sensitive Electronic Equipment (IEEE Emerald Book) 

1.4 QUALITY ASSURANCE - Equipment and materials shall be new, unused and shall be standard 

products of an established manufacturer who has produced, and had in operation, the type of 

equipment being installed for at least five (5) years.  All equipment shall conform to UL 1449 

listing and governing NEMA standards and shall be labeled as such. 

1.5 SUBMITTALS 

 A. Data sheet for each unique unit showing options, etc. 

 B. Outline drawings showing overall dimensions and giving complete mounting and conduit 

entry dimensions. 

 C. Complete electrical drawings (schematics and connection diagrams). 

 D. Manufacturers’ literature giving detailed information of equipment being supplied indlucing 
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part numbers, model numbers, replacement parts and ratings. 

 E. All Let - Through voltage data will be measured on an "As Installed" lead length basis, 

simulating actual installation.  At the module or at the bus "Zero lead length" data is not 

acceptable.  Testing will be conducted in accordance with UL-1449, ANSI/IEEE C62.41-

1991 and ANSI/IEEE C62.45-1992 standards.  No testing will be done with "outside of the 

suppressor" lead lengths less than that specified for the product(s).  The lead length 

parameter must be specified on test documentation. 

 F. Qualifications and name of technical persons responsible for support and warranty. 

1.6 BROCHURE OF EQUIPMENT - Brochure of equipment shall include the following as a minimum: 

 A. Reviewed, corrected and approved shop drawings. 

 B. Notes from owner orientation and training sessions. 

 C. Operation and maintenance manual ith: 

  1. Vendor information for equipment being supplied. 

  2. Connection information. 

  3. Wiring diagrams. 

  4. Parts list. 

  5. Module replacement procedures. 

1.7 WARRANTY - The TVSS system vendor shall supply a complete parts and labor warranty for five 

(5) years from the date of substantial completion.  Warranty shall  cover entire TVSS system and 

all associated equipment and devices. 

 

PART II - PRODUCTS 

 

2.1 APPROVED MANUFACTURERS 

 A. In as much as these specifications are met, the following manufacturers will not require 

prior approval: 

  1. Leviton 

  2. Joslyn 

  3. Liebert 

 B. Equipment meeting these specifications manufactured by others may be submitted for 

prior approval. 

2.2 MATERIALS/CONSTRUCTION 

 A. The circuit configuration of the suppression units shall be thermal stress reducing, custom 

parallel, solid state. 

 B. Protection Modes:  All modes shall be protected, i.e. Normal (L-L, L-N) and Common (N-

G, L-G). 

 C. No suppression units shall be supplied which require scheduled preventive maintenance 

or replacement parts (lights, fuses and relays, where applicable, excluded).  Units 

requiring functional testing, special test equipment or special training to monitor TVSS 

status are not acceptable. 

2.3 PANEL PROTECTION 

 A. TVSS units protecting distribution and sub-panels shall employ replaceable modules 

unless otherwise indicated. 

 B. Distribution panels shall be TVSS protected by Leviton 57000 devices or equivalent. 

 C. Sub-panels shall be TVSS protected by Leviton 52000 devices or equivalent. 

 D. See TVSS Equivalent Schedule on contract drawings for protected modes, MCOV, 

voltage clamp values, maximum transient current and energy, noise rejection, etc. 

 

PART III - EXECUTION 

 

3.1 GENERAL  

 A. The electrical contractor shall verify the proper application of the TVSS (ie. Voltage, 

phases, etc.) and coordinate with upstream and downstream transient suppression.  The 

electrical contractor shall assure that all Neutral conductors are bonded to the system 



Bozeman Landfill 

LFG/SVE/AI and Treatment System 
 

Transient Voltage Surge Suppression  16690-3 

Ground at the service entrance or the serving isolation transformer prior to installation of 

the associated TVSS. 

 B. The electrical contractor shall furnish all labor, materials, equipment and services 

necessary for and incidental to the installation of the TVSS system components as 

specified herein.  Only Licensed Electricians shall actually install TVSS units.   

 C. The electrical contractor shall install the transient voltage surge suppressors as indicated 

in manufacturer's installation instructions and in accordance with the applicable portions 

of NEC and in accordance with recognized industry practices to ensure that product 

complies with requirements.  NEC, State, and Local Codes will prevail. 

 D. The Contractor shall examine the areas and conditions under which the transient voltage 

surge suppressors are to be installed and advise the General Contractor and supplier in 

writing of conditions detrimental to the completion of the work. 

3.2 COORDINATION - Coordinate with other electrical work as necessary to interface installation of 

the transient voltage surge suppression systems with other work on the site. 

 

End of Section 


