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INTRODUCTION 

Biogas is frequently used for electricity generation, 

direct use, or for high BTU projects.  For landfills or 

other biogas applications involving blower operation to 

extract and distribute gas, there are various issues to 

consider in order to achieve the goals of proper gas 

management:   

 Ensure compliance with air pollution 

regulations 

 Optimize gas extraction 

 Maximize revenue derived from the beneficial 

use project 

This paper addresses key concepts to accomplish these 

goals for landfills, including understanding best 

management practices of landfill gas wellfields from an 

operation and regulatory compliance perspective, 

establishing priorities for how the systems operate, and 

designing controls and equipment to ensure gas system 

components (blowers, controls, flares, and gas plant) are 

integrated properly and efficiently. 

Communication and flow distribution between the plant 

and flare are important in order to achieve the goals of 

the landfill owner/operator and that of the gas plant, 

keeping in mind that sometimes these goals can be in 

conflict due to different priorities and responsibilities of 

the parties involved. For example, it is common practice 

to give the gas plant priority for receiving the gas since it 

is generating revenue. However, this basic theory can 

ignore the needs of the landfill’s wellfield operations, 

which requires a constant vacuum in order to ensure 

continued regulatory compliance and adherence to 

industry best management practices for gas collection 

and control system (GCCS) operations. 

To address these types of issues and to properly integrate 

a landfill gas energy (LFGE) plant with a GCCS requires 

two things: a well-written contract between the landfill 

and gas plant, and the design team and flare equipment 

manufacturer employing sound process engineering.  

Communication and key design measures must address 

blower and flare turndown, design considerations for the 

types of flares, additional safety measures, and most 

importantly, establishing flow distribution and gas 

priority with a well-developed software programming 

logic and process design.  

RELATIONSHIP BETWEEN LANDFILL OWNER 

AND DEVELOPER 

For a landfill owner or operator, the foremost 

consideration in operating a GCCS must be compliance 

with regulatory requirements, such as federal New 

Source Performance Standards (NSPS) and Title V 

permit conditions, and minimizing odors. These 

compliance obligations are paramount and the landfill 

owner should communicate the importance of meeting 

these permit requirements to the plant owner at the 

project onset.   

Because regulatory compliance is so important, landfill 

owner/operators, while benefiting from revenue 

generated by an LFGE project, understand that gas 

collection and control is the most important objective for 

remaining compliant with their permits, and therefore, 

may view an LFGE project as simply another control 

device. Various modes of operation and equipment 

configurations are possible, however it has been most 

effective to develop the GCCS so that a single main 

blower station exerts a vacuum on the wellfield and then 

conveys gas to either the plant or flare system. This 

approach provides the following benefits: 
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 Designates which equipment is responsible for 

supplying wellfield vacuum and adequate flow 

rate capacity to meet gas collection needs for 

the site 

 Establishes the point of delivery for gas to be 

sent to the plant 

 Provides the most stable wellfield operations 

Contractual Requirements 

In addition to financial and other terms, both parties 

should be concerned with contractual obligations related 

to: 

 Delivery point location for the transfer/sale of 

landfill gas to the developer and the framework 

for delivery of the gas 

 Maintaining constant vacuum to the wellfield 

 Equipment capital, operating, and expansion 

costs 

 Interaction of the control systems for the GCCS 

blower system and the plant 

 Monitoring/metering of the gas for both 

compliance and sales purposes 

 System run time 

 Data sharing between parties  

 Air permitting impacts 

Each of these items is important in establishing a 

successful project. However, when evaluating a project 

from the perspective of maintaining compliance, 

maintaining constant vacuum on the wellfield and 

interaction of the control systems are two of the most 

important factors.   

Parallel or Series Operation 

When operating a LFG beneficial use project, two 

configurations are common for the GCCS blower system 

and plant: 

 Parallel – The plant and GCCS blower system 

are installed in parallel. In this case, flow is 

distributed between both systems and each may 

exert an imbalanced vacuum on the GCCS. 

 Series – The plant is installed downstream of 

the GCCS blower system. In this scenario, the 

GCCS blower system is the only set of blowers     

applying vacuum to the wellfield, and this 

system then pushes gas to a delivery point for 

the plant or for any flares. 

In both of these configurations, sufficient flaring 

capacity must be in place to combust all of the collected 

gas in the event the gas plant is offline.  In concept, the 

parallel configuration could be made to work and has 

worked at some landfills. It is also true that a landfill 

owner would save money on electrical costs and 

maintenance by not running its equipment as often or at 

all. However, allowing the plant to pull on the wellfield 

can cause significant GCCS operations issues that can 

lead to regulatory compliance issues.   

It is most prudent to install the systems in series, with the 

GCCS blower system upstream of the plant and flares.  

Installing the GCCS blower system upstream allows the 

landfill owner, who typically maintains responsibility for 

the GCCS blower system and flares, to have full control 

over the vacuum applied to the wellfield and to decide 

where, how, and when gas is sent after it leaves the 

blowers. By maintaining this control, the landfill owner 

is able to ensure a steady extraction rate from the 

wellfield regardless of any fluctuations in plant 

operations.  

In order to reduce equipment and electrical costs for the 

landfill owner, the conditioning and compression 

equipment that are integral for the energy project are 

installed downstream of the GCCS blowers at the gas 

plant. The function of the GCCS blowers is to provide 

vacuum to the wellfield and discharge the gas at a 

relatively low pressure to either the plant or the flare 

system. This discharge pressure is typically around 20 

inches of water column. Any additional pressure is the 

financial and operational responsibility of the gas plant 

since the landfill owner’s flare system does not require 

high pressure or dry gas. 

When the gas plant is downstream of the GCCS blowers, 

it is important to have measures in place to protect the 

blowers from being overpowered by the gas plant.  Gas 

utilization plants typically include positive displacement 

blowers or compressors that are more powerful than the 

landfill’s GCCS blowers. If controls are not properly 

designed or if there is an upset condition in the 

operations, the plant blowers can exert a vacuum on the 

outlet of the landfill blowers.  By pulling gas through the 

blower, it can cause potential blower damage and affect 

the landfill owner’s ability to maintain control of the 

wellfield vacuum.  To guard against this, the landfill and 

plant owner should discuss and thoroughly understand 

the proposed operation of each other’s systems and the 

parameters in which they need to operate.  

INTERACTION BETWEEN THE GAS PLANT 

AND THE FLARE 

When designing a system so that the GCCS blowers 

serve as the single vacuum source and send gas to both 

the plant and any flares, certain control processes and 

priorities of operation must be addressed. When 

establishing gas distribution priorities, the preference is 

to maximize the amount of gas sent to the gas plant since 
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it typically generates revenue. However, the system 

needs to be designed to also meet the landfill owner’s 

compliance obligations.   

To achieve the goals of all parties, today’s systems rely 

heavily on communication and advanced control systems 

to distribute flow between the plant and flare. Design and 

operation of these systems involves specific experience 

with, and understanding of, the different operating modes 

and combination of devices operating together to ensure 

successful integration and operation. 

Single Flare and Gas Plant 

Figure 1 - P&ID of Gas Plant and a Single Flare shows a 

simple process and instrumentation diagram (P&ID) of 

how the gas is collected from the landfill and sent to the 

gas plant and a single flare.  This logic is also explained 

in Table 1 - Operating Scenarios for Gas Plant and a 

Single Flare. In these scenarios, the biogas is extracted 

from the landfill by the GCCS blowers. A pressure 

transmitter (PIT-100) at the inlet of the blower system 

allows a variable frequency drive (VFD) to speed up or 

slow down the blower motor to maintain a vacuum set 

point at the inlet of the system. This is commonly 

referred to as running the blowers off “vacuum control” 

and is accomplished with a PID (proportional-integral-

derivative) control loop, labeled PIC-100. The gas is then 

sent to the gas plant or to the flare. When establishing 

gas distribution priorities, the general desire is to send as 

much gas to the plant as possible. The plant will accept 

as much gas as it is able to receive and the balance of the 

gas is diverted to the flare system.  This gas distribution 

is also controlled by a PID loop (PIC-110) using a 

pressure transmitter (PIT-110) and a pressure control 

valve (PCV-110). The main GCCS blower is responsible 

for delivering the gas to the gas plant at a minimal 

positive pressure, usually 20 inches of water column or 

less. If the plant loses capacity, for example one of the 

engines is offline, the pressure in this line will increase 

and PIT-110 will detect a higher pressure. As this 

pressure increases or exceeds the programmed set point, 

it will continue to open PCV-110 in order to send more 

gas to the flare system until the pressure in the plant line 

is reduced. 

 

While landfill owners prefer to maintain “vacuum 

control” with the GCCS blowers, in doing so all gas 

extracted must be received by some device, either the 

plant, any flares, or some combination.  Since the flow 

demands change for every scenario, it may not be 

practical to assume the system can maintain the same 

vacuum for all situations.  Pressure is directly related to 

flow. Therefore, if enough devices are not available to 

receive all of the gas extracted during “vacuum control”, 

then the amount of vacuum applied must be adjusted to 
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reduce the amount of gas extracted so it coincides with 

the capacity of those devices available. A flare may be 

inoperable during maintenance intervals, so continuing to 

operate with the same level of vacuum may extract more 

gas than the plant alone is capable of receiving.  Rather 

than attempt to determine an exact amount of vacuum 

necessary to supply the plant, it is beneficial to transfer 

VFD operation from “vacuum control” to “discharge 

control”.  A pressure transmitter (PIT-110) located at the 

discharge side of the blower allows the VFD to increase 

or decrease rotation of the blower motor to maintain a 

pressure set point appropriate for the plant alone.  This 

arrangement is demonstrated in Figure 2 - P&ID of Gas 

Plant and a Single Flare, Discharge Control. Because the 

gas plant is the only device receiving gas, it is important 

to only extract the amount of gas that the plant requires 

to avoid building pressure in the pipeline. At any time 

the flare is operational again, the VFD operation can be 

reverted back to “vacuum control”.   

 

Multiple Flares and Gas Plant 

When the landfill has two flares and a gas plant, the gas 

distribution between devices becomes slightly more 

complicated. The landfill gas blowers operate off 

vacuum control (PIT-100) as noted in the previous 

example, and the interaction between PIT-110 and PCV-

110 remains the same. Even when adding additional flare 

systems, it is recommended to keep the same logic for 

the PIT-110 and PCV-110. This offers operators 

consistency between their systems even with different 

quantities of flares. It also creates standardization in 

programming and control logic. The purpose of this 

control loop is to simply divert gas that the plant is 

unable to accept, regardless of the number of flares or 

devices that exist. 

Therefore, downstream of PCV-110, another PID control 

loop is introduced that has the sole function of 

distributing gas between multiple devices or flares. This 

configuration is shown in Figure 3 - P&ID of Gas Plant 

and Two Flares. This loop controls the flow between the 

two flares by using a flow meter (FE) and a flow control 

valve (FCV). This control loop is only activated when 

multiple flares are operating.  Each flare will have a flow 

meter and, depending on the desired operation and 

programming, each flare may have a control valve. 

With multiple flare systems, one flare is usually 

designated as the primary flare, which means that it is the 

first device to operate if the gas plant is unable to take all 

the gas. The additional flare would only operate if the 

gas plant loses enough capacity to exceed the primary 

flare’s capacity. Additionally, once the gas plant regains 

capacity, the operation of the second flare discontinues 

and the system would return to a single flare and gas 

plant mode of operation. If the same flare is always 

designated as primary, then a single control valve can be 

utilized.   

If the user wants the flexibility to switch which flare is 

primary, additional control features can be added so that 

the primary flare can be assigned at the control panel.  

By adding in this additional feature, it is recommended 

that each flare has a FCV, however, only one FCV will 

be modulating. Which valve is modulating will depend 

on the operating requirements. It is common to have a 

flow set point for a single flare. For example, the primary 

flare will receive a certain amount of gas before 

operation of a second flare becomes necessary. Because 

a flow requirement was established for the primary flare, 

the control valve in the primary flare will modulate based 

on the measured flow to ensure the flare meets its flow 

set point and then diverts gas to the second flare. The 

FCV in the second flare will be maintained at some 

partially open, fixed position to allow the majority of the 

gas to go to the primary flare.   
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This is shown in Figure 4 - P&ID of Gas Plant and Two 

Flares, Two Flow Control Valves. The flow control 

valve (FCV-107) for the primary flare (FL-100) is 

modulating based on its flow meter (FE-107) and its 

control loop (FIC-107) is activated. The control loop for 

the valve located in the second flare is not active, 

meaning the valve (FCV-157) is in a fixed position and 

not modulating. In summary, with two flares and a gas 

plant operating, two control loops will be active even 

though three control valves exist.   

Similar logic exists between the two flares even if the 

gas facility is offline, as PCV-110 will remain in a full 

open position. 

In the case where both flares are offline and the gas plant 

is the only device receiving gas, the VFDs can operate 

off discharge control (PIT-110) for reasons outlined in 

the previous section “Single Flare and Gas Plant” and the 

control loops for PCV and FCV are not activated. 

With two flare systems and a gas plant, there is the 

potential for seven unique operational scenarios. In most 

of these scenarios, the user will operate the system in 

inlet vacuum control and PIT-100 will control the VFDs 

to operate off a specific vacuum set point.  Again, flow 

demands change for every scenario, so it may not be 

practical to assume the system can maintain the same 

vacuum for all situations. If the gas plant is offline, and 

one flare system is undergoing maintenance, less gas 

needs to be extracted from the landfill, resulting in a 

lower vacuum requirement. It is recommended that the 

system operators have the flexibility to change the 

vacuum set point for each of the seven scenarios. This 

also prevents the user from sending too much gas to the 

single flare, or over-firing the flare, resulting in a high 

temperature shutdown and loss of the only device 

available to receive any landfill gas.   

DESIGN CONSIDERATIONS FOR DIFFERENT 

FLARE TYPES 

In addition to flow distribution and flare interaction with 

the gas plant, the type of flare that will be utilized also 

must be considered in the system design.  

Air emission rates from the different types of flares are 

not addressed in this paper, but it is important to note 

that there are differences in guaranteed destruction 

efficiency and emission factors for nitrogen oxides 

(NOx) and carbon monoxide (CO) that may impact how 

the landfill and plant owner approach permitting for their 

facilities.  
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Open Flares 

Open flares are designed for simplicity to reduce costs.  

One of the disadvantages of open flares is the inability to 

control the amount of air used for combustion. Air is 

entrained through the bottom of the windshield, which is 

a fixed open area, with no provisions for automatic air 

adjustments based on gas flows. Since the air used for 

combustion does not automatically vary, it is important 

to have a properly designed windshield for increased 

turndown.  

Turndown relates to the ratio of the design maximum 

flow rate to the minimum flow rate. Higher or greater 

turndown equates to a larger range of operating gas 

flows. In order to have a higher turndown, the flare needs 

to be designed to withstand a range of gas flow rates but 

also be able to produce the corresponding air needed for 

combustion or to burn the gas. Methods to adjust the 

air/fuel ratio or turndown of open flares include using 

orifice plates to increase gas velocity or modifying open 

area at the bottom of the windshield.  Although these 

methods are effective for increasing the turndown, they 

do not offer an instantaneous result. They require 

physical intervention. And when dealing with the 

changing flow capacity of a gas plant, which results in 

the immediate need for the flare to handle wide swings 

of gas flows, this does not offer a practical solution.  

Therefore it is important to understand the full 

limitations or design of the open flare without the need 

for mechanical modifications or operator changes.   

It should also be noted that it is more difficult for a large 

open flare to withstand low flow rates. An open flare 

operating towards lower design conditions becomes 

more susceptible to the flame blowing out due to high 

winds because the lower flow rates result in lower 

velocities and a less stable flame. 

Enclosed Flare 

An enclosed flare is a controlled combustion device and 

has the ability to automatically change the air needed for 

combustion as the gas flows change. By design, these 

flares are able to adjust for a sudden change in flow with 

proper tuning of the air dampers.  The air for combustion 

and maintaining operating temperature enters the stack 

through air louvers, or dampers, by natural draft.  

Enclosed flares often have half the air dampers in 

automatic operation with a PID loop for temperature 

control, while the remaining dampers utilize manual 

operation. Having all the dampers in automatic operation 

may be beneficial in this application because of the 

potential of fluctuating gas flow. When the gas plant 

shuts down or loses significant capacity, the flare will 

receive a rush of gas and the dampers may need to fully 

open in a short amount of time to prevent high 

temperature shutdown. Since this is a non-planned, 

immediate event, it is best that the flare system be able to 

handle this large increase of flow without manual 

intervention. Having all the dampers in automatic 

operation will remove some of the operator interaction.  

While this option seems to offer many benefits, it can be 

very difficult to control. Automatic dampers operate 

similar to butterfly valves in that very small adjustments 

in position will result in large flow variations. The 

response of automatic air dampers can be very sensitive, 

especially for larger stacks, so establishing the proper 

control and tuning parameters for modulation requires 

more effort. By automating twice as many louvers, twice 

the operational sensitivity is created. 

If additional turndown is required beyond the flare 

manufacturer’s design, there are additional features that 

can be added to handle lower flow rates. The amount of 

turndown for a given enclosed flare is primarily based on 

the need to maintain a certain operating temperature, 

which may be part of the owner’s air permit. As flow 

rates decrease to levels approaching the flare’s minimum 

design flow rate, it becomes difficult to maintain this 

temperature. The operating temperature is detected from 

thermocouples at various elevations on the flare. The 

higher the gas flow, the higher thermocouple will be 

used for temperature control. On a typical enclosed flare, 

the lowest thermocouple used for temperature control 

corresponds with the flare manufacturer’s original 

minimum flow requirements. If additional turndown is 

needed, adding an additional thermocouple at a lower 

elevation is an option. Other options to increase 

turndown include blocking air dampers and removing 

gas burners, but they will limit the high operating flow 

range.   

Enclosed flares also introduce an additional step in the 

ignition sequence. Before the pilot ignites, the enclosed 

flare is purged to ensure no hydrocarbons exist inside the 

enclosure immediately before ignition. A purge cycle 

typically operates for approximately five minutes in 

order to evacuate any residual hydrocarbons. It is 

important to factor in this additional time when 

transitioning between gas plant only mode and gas plant 

and single flare. This is a safety feature which requires a 

certain volume change of air inside the stack; therefore it 

is not recommended the purge time be reduced without 

careful design consideration. 

The final recommendation for enclosed flares when used 

in conjunction with a gas plant is addressing the standard 

blanket insulation and adding internal blast and prime of 

the flare shell. If the gas plant is able to receive all the 

gas collected from the GCCS, the enclosed flare is used 

intermittently. The cycling operation of an enclosed flare 

can damage the standard insulation, which is a ceramic 

blanket attached to the stack by metal anchors. If the 
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flare is not operational, and subject to rain, the blanket 

becomes saturated with water which causes sagging from 

the weight. When the flare becomes operational, the 

blanket dries and compresses or gets smaller. This 

repetitive cycle eventually may cause the blanket to lose 

shape and fall away from the anchors.  A spray hardener 

or rigidizer can be applied to unfired blanket to prevent 

water absorbing and extend its life.    

Internal blast and prime consists of sand blasting the 

internal steel shell and applying a protective coating.  

Commonly, most stacks do not have any internal 

treatment of the metal. This option is recommended for 

flare systems operating intermittently, where there is the 

possibility of the untreated metal on the inside of the 

stack rusting due to water from rain or condensed air 

moisture accumulating between the insulation and the 

shell.   

CONTROL VALVES 

Three common valves are used for modulating service: 

globe, angle, and butterfly.  Globe and angle valves are 

recommended for infrequent operation. Due to their 

design, they offer substantial resistance and pressure 

drop through them. Their seat is parallel to the direction 

of gas flow and forces the gas to make two sharp angle 

turns. Although globe and angle valves offer a more 

accurate control of the gas, butterfly valves are most 

commonly used for their open disk design which results 

in lower pressure drops. Because of their design and the 

way gas flows through the valve at varying disk 

positions, it is difficult to accurately control the gas when 

the valve position is open less than 15 degrees or greater 

than 75 degrees. Therefore, it is common that a smaller 

modulating butterfly valve will be required than its 

corresponding open or closed valves for the same gas 

flow or pipe diameter. It also gets more difficult to select 

an appropriate control valve when the design flow range 

is very broad. The larger the range of flows the 

modulating valve must control, the smaller the valve will 

get. Therefore, it is important that the landfill owner 

understand that there are many conditions within a 

landfill that can cause wide ranges of flow, and that it is 

best to size these valves for typical day-to-day 

operations. This ensures that the system will operate 

better during normal operating conditions and will still 

be able to handle atypical situations that may occur. 

Even though butterfly valves offer less pressure drop 

than other modulating valves, it is still common to have 

ten inches of water column drop across the valve.  

Therefore, the GCCS blowers must have enough 

discharge pressure to compensate for this additional loss.  

To minimize additional losses, the valve should be 

installed with gradual transitions between the piping and 

the valve since the valve will typically be a smaller 

diameter (two to six inches) than the piping. 

ADDITIONAL CONSIDERATIONS 

There are a myriad of additional considerations that the 

landfill owner, plant owner, and design engineer must 

consider during the planning and construction phase. A 

few of these are discussed below. 

Blower Protection Monitoring 

While it is recommended to have certain monitoring 

systems for all GCCS blowers, it is even more vital that 

they be installed when an LFGE project is involved 

because proper operation of the landfill’s GCCS blowers 

can affect both the compliance and revenue generating 

aspects of the system. Regardless of whether the gas 

plant and GCCS operate in parallel or in series, blower 

bearing temperature monitoring and blower vibration 

sensors can offer additional protection. Both of these 

additional features will monitor bearing failures and 

imbalance or deterioration of the blower internals. This 

has a higher risk of occurrence when the GCCS blowers 

are in parallel operation with the gas plant because the 

blowers could be in intermittent service or operating at or 

near their surge point.   

Staging of Flare Operation 

When multiple flares are used, the capacity of those 

flares must be considered in designing the control logic 

in order to ensure that the gas flow rate that is sent to 

them does not exceed their rated or permitted capacity.  

It is also necessary to program the sequence in which the 

flares come online and the logic that governs how that is 

accomplished. Because this can vary from project to 

project and differ even between operating scenarios at a 

given site, the landfill owner, gas plant, and GCCS 

operator will need to be engaged with the controls 

provider and process design team so that all parties 

understand the system limitations and performance 

expectations. Staging flare operation also adds 

complexity, programming, field turning, and costs to the 

system and should be considered only in certain 

circumstances.   

Remote On/Off to Start Flares 

Even if the site is manned twenty-four hours per day, 

seven days per week, the landfill owner is best served by 

having capabilities built into the control logic that allows 

for remote or automatic starting of the flares based on a 

signal sent via dry contact from the plant or based on 

other instrumentation output such as a pressure 

transmitter in the plant line. The plant operators 

understand their changes in flow and can start and stop 

flares as needed to remove the need for automatic staging 

of flares. As with any automatic starting of equipment, it 

is important to train site personnel so that they are aware 
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of the automatic startup capabilities and that appropriate 

safety training and measures are in place. 

General Automation   

Depending on site layout, staffing of operators, and 

needs, a wide variety of complexity can be built into the 

system. A completely automated system can be attractive 

when specifying it, but it also adds complications for 

tuning and troubleshooting. Therefore, if it is possible 

and appropriate to remove certain automated valves in 

favor of manual butterfly valves or to remove certain 

control logic, it is recommended and can result in a 

simpler system to operate. 

SUCCESSFUL COMMISSIONING AND 

OPERATION 

The final and a very important step in the process of 

integrating a gas plant with a GCCS blower system and 

flare is the commissioning and startup. This process 

requires close coordination and communication between 

the landfill owner, startup team, and the plant owner. It 

also requires meetings or conference calls in advance to 

confirm that everything has been installed and is ready to 

be tested, to ensure that all parties understand the process 

and timeline, and to establish protocols and points of 

contact during fieldwork. 

Before the equipment ships to the field, the flare 

manufacturer performs factory testing, which includes 

simulating operation and confirming all shutdowns.  

Even with this effort, an additional full scale checkout 

and tuning must be done in the field by the flare 

manufacturer, plant technician, and landfill technician.  

The first step for the field portion of the start-up is for all 

parties to perform an additional checkout of the system 

and run through all of the functions and operating 

scenarios to ensure that they work as designed. To 

properly tune control loops requires the valves to operate 

in real situations. The PID control loop for each valve 

needs to have the right settings for that valves' particular 

flow ranges and flow changes. The reaction time is key 

to a well operating system and can only be tested in the 

field.   

During startup testing, it will be necessary for the plant 

to run through various operating scenarios (e.g., startup, 

partial shutdown, full shut down, intermittent operation, 

variations in flow rate, etc.) to observe functioning of the 

instrumentation and tune the systems as appropriate.  

To expedite start-up and to maximize success, extensive 

planning and coordination in advance is recommended. 

Commissioning these systems takes significant work and 

patience along with total coordination of all parties 

involved. If the gas plant is not able to run when the flare 

start-up team is on site, only half the control loops and 

valves will be tested. A return trip will be required to 

fully commission the system with the gas plant. 

CONCLUSION 

The proper integration of a landfill gas utilization plant 

with a landfill owner’s GCCS requires a process 

engineering approach that evaluates a number of criteria.  

It can present challenges in attempting to satisfy the 

landfill owner’s need for continuous compliance with 

regulatory requirements and the desire to maximize gas 

delivery to the plant in order to maximize runtime and 

revenue. 

By understanding the intricacies of each system and the 

various components, the design team can weigh the 

benefits of various approaches for using control valves, 

control logic, and automatic staging of flare systems. It is 

important to understand potential pitfalls of 

overcomplicating the control logic that can be used and 

potential impacts on field tuning, operations, and costs.  

It is also helpful if owners and operators on both side of 

the gas utilization agreement understand the needs of the 

various systems, the gas plant’s demands, typical day-to-

day operating conditions, possible upset conditions, and 

expected range of flows that the system must be designed 

to handle. Good communication, sound process 

engineering, appropriate planning, and comprehensive 

startup testing are integral to ensuring a smooth 

integration and successful project that meets the needs of 

the landfill and plant owner. 
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