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LANDFILL GAS (LFG)
• LFG IS 40 TO 60% METHANE
• METHANE IS 24 TIMES MORE POTENT GHG 

THAN CO2
• THE CITY VOLUNTARILY INSTALLED ITS LFG 

SYSTEM; WE ARE ACTIVELY COLLECTING 
LFG AND PUTTING IT TO BENEFICIAL USE

• LFG IS A RENEWABLE ENERGY SOURCE
• POET WANTS TO POWER THEIR ETHANOL 

PRODUCTION USING AS MUCH RENEWABLE 
POWER AS POSSIBLE

• SOLID WASTE TYPICALLY GENERATES 
METHANE FOR 30 TO 40 YEARS



LANDFILL OVERVIEW

• LANDFILL LOCATED APPROXIMATELY 
5.5 MILES WEST OF SIOUX FALLS ON 
41ST STREET

• LANDFILL SERVES 5 COUNTY REGION

• SERVICE POPULATION OF 
APPROXIMATELY 250,000 PEOPLE

• >100,000 VEHICLES CROSS THE 
SCALES EVERY YEAR (331 VEHICLES 
PER DAY AVERAGE  BUT WEEKENDS 
>1200)





WHERE DOES LFG COME 
FROM?

• MUNICIPAL SOLID WASTE (FOOD 
WASTE, HOUSEHOLD WASTE, 
ETC.)
–Anaerobic bacteria breaks down 

organic materials generating 
methane

• C&D (CONSTRUCTION & 
DEMOLITION DEBRIS)
–More inert materials do not 

degrade so no gas collection



Background

• In early 2000’s City explored 
siting an ethanol plant, 
biodiesel plant or asphalt plant 
at or very near to the landfill 
to help offset cost of installing 
a leachate and landfill gas 
collection system. Incentives 
(tax &/or carbon credits) also 
looked at to help justify system 
costs.



Background
• there were no takers for lf site

–Landfill location concerns, 
railroad not available

–City continued to look for end user

• 2006-2007 City installed phase i 
and phase ii & flared gas to 
prove viability. City began 
accumulating carbon credits. 
Have sold ccx and ccar verified 
emission reduction credits.



LANDFILL GAS WELLS 
(134 TOTAL)



SCHEMATIC OF DUAL 
PHASE WELL



LEACHATE AERATION 
POND



LEACHATE LOADOUT 
STATION



LANDFILL GAS WAS FLARED OFF 
INITIALLY & IS NOW A BACKUP



LANDFILL GAS FLARE AT 
NIGHT



LFG END USER UPDATE

• In 2006 City had discussions with 
Great Plains Ethanol (Now 
known as Poet) about possibility 
of an energy use for lfg

• In 2006 City Consultant (RW 
Beck) did a feasibility study on 
its lfg generation potential and 
looked at options and 
alternatives for its lfg



LFG FEASIBILITY STUDY

• RW Beck feasibility study looked at 
several different options and 
alternatives
– Direct Utilization Project
– Generation of electricity and selling it 

to a local utility
– Other energy alternatives (e.g. LFG to 

Liquid Methane; Direct Conversion to 
Renewable Fuel(?))

– City ownership or third party ownership 
of lfg utilization project

– 9 Different Pro Formas Completed



LFG Utilization 
Feasibility Study

• LFG Generation Forecast
– 2006 Estimated averaging 900-1000 scfm

– By 2010 estimated to be 1800 scfm

• Direct Utilization Determined to be 
more Desirable ($$$)

• Estimated Capital Costs:
– Direct Utilization: $4.3 M

– Electrical Generation & Distribution: 
$5.0 M

LFG FEASIBILITY STUDY



LFG Utilization 
Feasibility Study

• Average Annual Net Revenue
–Electrical Generation

•Estimates Ranged from (-$183,000 Loss 
to $173,000 Gain)

–Direct Utilization
•Third Party Owned Developer Option 

Estimate was ($170,000 to $340,000 
Gain)

•City Owned Option Estimate was 
>$850,000 Gain

LFG FEASIBILITY STUDY



Direct Utilization Project 
Path Chosen

• Poet Biorefining-Chancellor was 
most viable candidate
– ~10 Miles Away

– 365 days / 24 Hour Operation

– Can take all LFG that we can generate

• Negotiations continued with Poet

• Spring 2008 Final Agreement was 
reached



LFG PIPELINE TO POET 
BIOREFINING 

(CHANCELLOR)



LFG Agreement

• Billing Based on MMBTU Content 
(%Methane x 970BTU / Cubic Foot)

• 2 flow meters
• Coordination between Landfill and 

Poet (Interruptions, shutdowns, etc)
• Price: $4.00 per MMBTU
• LFG Testing and Standards 

Requirements
• LFG Scrubbing or Treatment if 

necessary will be done by Poet



LFG Agreement

• Operation Responsibilities

• Invoicing, Billing & Taxes

• Pipeline Construction 
Commencement Date
–June 2008 Poet gave City Notice to 

Proceed

• Access to property and 
equipment



LFG Agreement

• Environmental Incentives 
(credits)
–Very Important to Both Parties

–Poet: Incentives for displacement 
of fossil fuels

–City: Incentives for LFG Collection 
System and Destruction of Methane 
Content





Price Comparison

Landfill $$/MMBtu Type of Project

Private Michigan Landfill $0.29 to $0.50 Electric

County Landfill in Florida $0.30 Electric

County Landfill in Florida $0.30 Electric

County Landfill in California $0.18 Electric

Private Michigan Landfill $0.14 Electric

County Landfill in California $1.20 High-BTU (Natural Gas)

Private Michigan Landfill $0.30 Electric

Private Michigan Landfill $0.05 Electric

Private Virginia Landfill $2.60 Pipeline

Private Virginia Landfill $0.10 Electric

Private Minnesota Landfill $0.40 Electric

Private Nebraska Landfill $3.75 to $6.50 Pipeline

County Landfill in Indiana $1.00 High-BTU (Natural Gas)

City of Fargo < $2.00 Pipeline



PIPELINE PROJECT 
OVERVIEW

• BROKEN DOWN INTO 5 PHASES
– PIPE PROCUREMENT
– PIPELINE INSTALLATION
– LFG COMPRESSOR BUILDING
– LFG COMPRESSOR SYSTEM
– LFG TIE-IN FROM EXISTING FLARE

• PIPELINE CONSTRUCTION COMMENCEMENT DATE
– June 2008 Poet gave City Notice to Proceed; 

actual construction didn’t start in earnest until 
September 2008

• PIPELINE COMPLETION DATE
– City was required to deliver gas by July 2009
– February 2009 lfg sales began well ahead of 

requirement



Sioux Falls Landfill Gas Pipeline

• The 12” diameter plastic hdpe pipeline is 
approximately 11 miles long and runs through 
landfill property and then west along 268th Street 
to 463rd Avenue where it runs south to 277th Street 
and then west to POET Biorefining – Chancellor 
property.

• There are valves at the landfill, along the route 
and in the ditch at 277th Street where the service 
line then runs to the boiler. There is also a valve 
just outside the boiler facility that poet maintains.

• The pipeline compressor building is tied into a 
supervisory control and data acquisition (SCADA) 
system. This allows for alarm calls and remote 
start and stop of the pipeline compressor.

• Continuous monitoring for flow volume (typically 
2400 scfm), pressure (typically 30-35 psig), methane, 
oxygen and carbon dioxide content is performed.



PIPELINE FUSION 
(WELDING)



PIPELINE PLACEMENT 
(PLOWING IN PIPE)



PIPELINE PLACEMENT 
(PLOWING IN PIPE)



LANDFILL GAS 
COMPRESSOR SYSTEM



LANDFILL GAS 
COMPRESSOR SYSTEM



LANDFILL GAS 
COMPRESSOR SYSTEM



LANDFILL GAS 
COMPRESSOR SYSTEM



LANDFILL GAS 
COMPRESSOR SYSTEM



LANDFILL GAS 
COMPRESSOR SYSTEM



LANDFILL GAS 
COMPRESSOR SYSTEM



LANDFILL GAS 
COMPRESSOR SYSTEM



POET BIOREFINING-
chancellor





PIPELINE SAFETY ISSUES

• CLASSIFIED AS AN INTRASTATE TRANSMISSION 
PIPELINE FROM FIRST VALVE OF PIPELINE TO 
SERVICE LINE

• GAS WELLS, COLLECTION PIPING AND LFG 
CONDITIONING SYSTEM (COMPRESSION, 
PARTICULATES & MOISTURE REMOVAL) IS 
CONSIDERED PART OF GATHER SYSTEM AND NOT 
REGULATED

• GAS ODORIZATION IS NOT REQUIRED BECAUSE WE 
ARE A TRANSMISSION PIPELINE WITH ONE END USER
– LANDFILL GAS DOES HAVE ITS OWN UNIQUE 

SMELL



PIPELINE SAFETY ISSUES

• §192.743 b: (b) Are calculations used to determine 
capacity available?
– Related to over pressurization protection of pipeline 

so maop is not exceeded
– Rather than install a larger pressure relief valve at 

significant additional cost we agreed to establish a 
pressure transmitter testing procedure.

• Pipeline conditioning system already had pressure 
transmitters with a control loop that would shut the 
system down immediately if the pressure setting was 
reached

• MAOP of our pipeline is 57 psig
– 1st Pressure transmitter is set to 50 psig. System will 

shut down immediately if 50 psig is reached.
– 2nd Pressure transmitter for redundant protection is 

set to 57 psig (MAOP). System will shut down 
immediately if 57 psig is reached at this point.



PIPELINE SAFETY ISSUES

• Protection & public awareness:
– Only 11 miles long in a rural setting so we 

physically stop at every residence along the 
route at least once a year with a handout

– Since landfill has been issuing a free landfill 
pass to all home owners in sioux falls anyway we 
include a section with information on pipeline 
safety and a reminder to call before you dig (811 
is a free call)

– Landfill website has pipeline info: 
http://www.siouxfalls.org/~/media/documents
/publicworks/solidwaste/2010/Landfill_Gas_Pi
peline_Informational_Handout.ashx

– LFG pipeline tabletop scenario with poet & 
emergency response providers done recently



QUESTIONS???

DAVE MCELROY
LANDFILL SUPERINTENDENT

(605) 367-8162
DMCELROY@SIOUXFALLS.ORG
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