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[bookmark: _Toc200459582]1	Introduction	
[bookmark: _Toc308450206][bookmark: _Toc200459583]1.1	Project Overview
The City of Superior (City) owns and operates the Moccasin Mike Landfill (herein referred to as landfill) located in Superior, Wisconsin. The landfill is listed on the Climate Action Reserve (Reserve) (CAR # 406) to register reductions of greenhouse gas emissions (GHG) associated with the installation and operation of a LFG extraction and control (flare) system.
This document was developed by Anew and incorporates a monitoring plan to track Emission Reductions in accordance with the Climate Action Reserve (CAR) guidelines and complies with Version 6.0 of the Landfill Project Reporting Protocol (Protocol). The purpose of the Plan is to document all monitoring and reporting activities associated with the project and will serve as the basis for verifiers to confirm that all required monitoring and reporting have been and will continue to be met, and that consistent, rigorous monitoring and record keeping occurs.
The project’s sole purpose is to reduce baseline emissions (i.e., emissions that would otherwise contribute to greenhouse gas emissions), thereby generating Carbon Reserve Tons (CRTs) issued by CAR.  No other environmental instruments are created by the project.    
Moccasin Mike is a municipal solid waste landfill with a current design capacity of 4.4 million cubic yards.  Historically the landfill utilized passive wells and vents that discharged landfill gas (LFG) to the atmosphere.
During late 2008 and early 2009 the City installed additional LFG extraction wells and an active LFG extraction and control (open flare) system to collect and combust recovered LFG. Additional LFG extraction wells will continue to be installed and connected to the LFG extraction and control system as necessary.
[bookmark: _Toc308450207][bookmark: _Toc200459584]1.2	Project Changes
No material changes involving the project have occurred during this reporting period.


[bookmark: _Toc200459585]2	Project Description
[bookmark: _Toc200459586]2.1	Project Participants

	Project Developer
	City of Superior

	Landfill Owner/Operator
	City of Superior

	LFGCCS Owner
	City of Superior

	Carbon Credit Manager
	Anew Environmental, LLC (Anew)

	LFG Equipment
	Aspect Engineering 

	Project O&M Providers
	

	Other Service Providers
	Emerson


[bookmark: _Toc483306561]Table 1: Project Participants
[bookmark: _Toc237683980][bookmark: _Toc200459587]2.1.1	Relationship of the parties

City of Superior, is a municipality, and owns the rights to any greenhouse gas emission reduction credits relating to the Moccasin Mike Landfill.
City of Superior (Moccasin Mike) Landfill – is the Host of the Greenhouse Gas Reduction Project 
Anew Environmental, LLC – is the sole agent for the registration, verification and administrative processing of the project’s CRT’s
[bookmark: _Toc200459588]2.1.2	Moccasin Mike Landfill - MMLGP Project Organization

[bookmark: _Toc200459589]Monitoring Roles/Responsibilities
· Daily Inspection- Working Foreman, City of Superior
· Monthly System Checks and well field balancing - Landfill Technician, City of Superior
· Weekly Data Collection/Review - Working Foreman, City of Superior- To collect stored data from the data collector and transmit to Office Assistant who will save to City computer network storage.
· Routine Equipment Verification/Calibrations – Mike Ebner – Aspect Electrical Engineering & Services, LLC
· Central data person – Office Assistant, City of Superior
· Data Compilation and QC Review – Landfill Technician, City of Superior

[bookmark: _Toc200459590]2.1.3	Anew - MMLGP Project Organization
[bookmark: _Toc257191072]
[bookmark: _Toc411354668][bookmark: _Toc413082800]Figure 1: Anew Organizational Chart
· John McDougal
· Manages the carbon credit marketing and trading activities
· Thana Boonlert
· Manages Anew’s Climate Action Reserve account
· Manages communications between Anew and Climate Action Reserve staff
· Performs emission reduction calculations
· Prepares project documentation, verification, and registration
· Collects and organizes information
· Provides guidance throughout the verification process
· Manages continued GCCS data acquisition
· Maintains Anew databases of digitally recorded data from landfill operations
[bookmark: _Toc200459591]2.2	Project Scope
This project consists of the voluntary collection and destruction of landfill gas and the necessary monitoring and data recording for the purpose of verifying Carbon Reserve Tonnes (CRTs). These emission reductions are generated in accordance with Version 6.0 of the Landfill Project Reporting Protocol developed by the Climate Action Reserve (CAR).
City of Superior has sole title to any credits resulting from the destruction of methane.
The landfill is able to register GHG reductions with the Reserve since it meets the eligibility rules specified in Section 3 of the Landfill Gas Reporting Protocol. Eligibility is summarized below:
•	The Moccasin Mike Landfill is based within the United States,
•	Project start date was after January 1, 2001,
•	Prior to listing with the Reserve, LFG collection and destruction was not occurring
•	Destruction of the LFG is not a requirement of Federal, State, and Local agencies.
[bookmark: _Toc200459592]2.3	Project Flow Diagram
[image: A diagram of a diagram
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[bookmark: _Toc200459593]3.1	Project Location
City of Superior (Moccasin Mike) Landfill is located at 15 Moccasin Mike Road, Superior, Wisconsin, United States, so it meets the Project Location eligibility requirements.
[bookmark: _Toc200459594]3.2	Project Start Date
The Moccasin Mike Landfill Gas Project (MMLGP) was initiated on April 28, 2009 when the landfill gas collection system and flare began operation. The project started after January 1, 2001, thus meeting the Project Start Date eligibility criteria.
[bookmark: _Toc200459595]3.3	Additionality
The MMLGP passes the two tests set by CAR to satisfy the Protocol additionality eligibility rule. The two tests are as follows: 
· The Performance Standard Test
· The Legal Requirements Test
[bookmark: _Toc200459596]3.3.1	Performance Standard Test
MMLGP consists of the installation of a new qualifying destruction device at an eligible landfill where landfill gas is currently collected and vented, but has never been destroyed in any manner prior to the Project start date. Therefore, it exceeds the Performance Standard and is considered additional under Scenario 2 from the list provided in Section 3.4.1 of the Protocol version 6.0.
[bookmark: _Toc200459597]3.3.2	Legal Requirements Test
The Landfill Gas Reporting Protocol (v. 6.0) requires that for each reporting period the City must evaluate and attest to the regulatory test status of the project. Accordingly, for each reporting period the City shall evaluate and attest that the landfill does not trigger the Federal landfill New Source Performance Standard (NSPS) requirements. For each reporting period the City also performs a review to verify that no other State or Federal regulations would require the destruction of landfill gas at the facility. In 2010, the design and onset of construction of Cell 5 at the Moccasin Mike Landfill caused the design capacity of the facility to exceed 2.5 million megagrams. In July 2019, the City of Superior submitted data to the Wisconsin Department of Natural Resources (DNR) documenting the results of Tier 2 analytical sampling. The findings of this sampling event were used to calculate estimated NMOC emission rates for the period August 2019 through August 2024 - these estimated NMOC emissions were calculated for this period to be below the 34 Mg/yr threshold that would require the installation and operation of a gas collection and control system. The City will also attest that, for each reporting period, landfill gas emission control is not required by State and Local regulatory agencies.
The Wisconsin DNR is the only State or Local regulatory agency with rules governing the emissions from the facility. The LFG extraction system air pollution control operation permit issued by the DNR (permit #816041600-P11) condition I.A.2, stipulates that the landfill does not require landfill gas emission control since the hazardous air pollutant (HAP) evaluation submitted in June 2021 indicated that the uncontrolled emissions were below applicable thresholds. The permit requires the facility to determine the average HAP concentration every four years to document that emission control is not required. Accordingly, a HAP testing and compliance determination will be conducted again in 2025.
[bookmark: _Toc200459598]3.3.2.1	Federal Regulations
The New Source Performance Standard (NSPS) for MSW Landfills requires landfills that are new or expanded in capacity after July 17, 2014, and EG sites (existing landfills that have not been expanded or were not newly constructed after July 17, 2024) to control emissions of non-methane organic compounds (NMOC). If a landfill exceeds the 34 Mg per year threshold, then the landfill has 30 months to install a landfill gas capture system. Based upon the results of the Tier II Report conducted by Short Elliot Hendrickson Inc. (SEH) in August 2019, MMLGP’s NMOC emissions did not exceed 34 Mg/yr for this site. Furthermore, the TIER II report estimated NMOC emissions for the 2024 reporting year to be 12.6 Mg.
[bookmark: _Toc200459599]3.3.2.2	State and Local Regulations
MMLGP is not required to manage its landfill gas under either the Wisconsin DNR or local regulations. In addition, MMLGP has met all applicable state and local environmental regulations and has obtained all applicable permits.
[bookmark: _Toc237684000]
[bookmark: _Toc200459600]4	Project Monitoring
[bookmark: _Toc308450229][bookmark: _Toc200459601][bookmark: _Toc237323326][bookmark: _Toc237684002]4.1	Data Monitoring (1/1/2024 – 12/31/2024)
[bookmark: _Toc200459602]4.1.1	Landfill Gas Flow 
According to the Protocol, the flow of the landfill gas delivered to each destruction device must be measured continuously and recorded at least once every fifteen (15) minutes, and all flow data collected must be corrected for temperature and pressure at 60o F and 1 atm.
At MMLGP, LFG flow is measured continuously and was recorded every eight (8) minutes using a ROSEMOUNT 3051 series thermal mass flow meter and a data transmitter. Starting on July 19th, 2023, data measuring was modified to record data every one (1) minute. The flow rates are totalized and used for the emission reduction calculations.
The ROSEMOUNT 3051 series measurement device automatically adjusts to compensate for the temperature and pressure of the gas stream as appropriately required. 
The following table summarizes the calibration results and percent drift of the flow meter used to monitor LFG flow to the flare during the current verification period:
	Cal date
	Flow at
	S/N of ROSEMOUNT meter
	Drift.

	[bookmark: _Hlk508637244]02/24/24
	Flare
	434191
	0.2%

	06/13/24
	Flare
	434191
	0.2%

	09/06/24
	Flare
	434191
	1.3%

	11/25/24
	Flare
	434191
	1.1%


Table 2: Calibration results and drift
[bookmark: _Toc237323327][bookmark: _Toc237684003][bookmark: _Toc200459603]4.1.2	Flare Temperature
According to the Protocol, the operational activities of the LFG destruction devices must be monitored and documented at least every hour to ensure destruction of the LFG. 
At MMLGP, flare temperature is measured continuously and recorded in correlation with the flow rate using a thermocouple installed in the flare and a data transmitter.
[bookmark: _Toc200459604]4.1.3	Methane Content
According to the Protocol, the concentration of methane in the LFG must be measured continuously and recorded at least once every fifteen (15) minutes or measured weekly using a calibrated portable gas analyzer.
A Siemens Ultramat 23 continuous gas analyzer was installed at MMLGP in late March 2010 and became fully operational on 4/24/2010. In June of 2023, the Ecotec FAU-TDL gas analyzer was installed, which allows telemetry capabilities. Methane was recorded every eight minutes in correlation with the flow rate and flare temperature. This data frequency changed to every one minute once the new gas analyzer was installed. 

	Cal date
	Gas at
	Gas Analyzer
	Drift.

	01/23/25
	Flare
	FAU-TDL
	0.8%


Table 3: Calibration results and drift
[bookmark: _Toc200459605]4.1.4	Telemetry – Remote Monitoring
Until mid-June 2023, MMLGP did not utilize cellular telemetry to remotely monitor the operation of the system. To transfer data from the data transmitter, an SD card was switched out of the panel each week and data was uploaded onto the City’s electronic file network. The card was switched out by the landfill foreman, who gave it to the office assistant to upload the data. As of July 2023, the newly installed Ecotec system allows telemetric capabilities which allows the staff and all other relevant personnel to ability to remotely check the data parameters. 
[bookmark: _Toc200459606]4.1.5	Project Emissions
[bookmark: _Toc237323329][bookmark: _Toc237684005]The Protocol requires that all project emissions be accounted for in the emission reductions calculation. A site meter records KWH consumption and is transcribed monthly by the Landfill Technician. Propane is used to ignite the flare’s pilot flame, and the project’s propane consumption is monitored by the MMLGP onsite personnel. 
[bookmark: _Toc263257227][bookmark: _Toc200459607]4.1.6	Landfill Regulations
Personnel at MMLGP monitor all applicable local, state, and national regulations and permit requirements for MMLGP on an on-going basis. These actions by MMLGP help to ensure on-going project eligibility.  If any potential issue arises around legal requirements or project eligibility for the landfill, Anew is notified and the issue is discussed.  Regulations that are monitored include:
· NSPS Regulations
· Requirements around Tier II reporting are checked on an annual basis by MMLGP and Anew to ensure that the report is up to date and that a new report is not required.  MMLGP and Anew also check the predicted NMOC levels in the Tier II report annually to determine if the landfill is expected to exceed the 34 Mg/year threshold.
· State Regulations
· MMLGP personnel are registered on applicable Wisconsin Department of Natural Resources e-mail list that the state agency uses to inform all landfills of any upcoming regulatory changes or new regulations, in addition to other landfill related issues.  This ensures that MMLGP stays abreast of any future landfill regulations that could impact the project’s eligibility.  Anew is notified by MMLGP of any upcoming state regulation changes as well.
· Potential Future Federal Regulations
· MMLGP is in regular contact and works with a variety of 3rd party consultants at the landfill that provide regular information on landfill regulations and permit issues.
[bookmark: _Toc200459608]4.1.7	Overview of Project Monitoring
The following is a project specific list of monitoring requirements and data acquisition frequency:

	Monitoring Requirement
	Frequency

	Total LFG Collected
	Continuous

	LFG Flared
	Continuous (same as collected since LFG system shuts down with no flame present)

	Methane Concentration
	Continuous

	LFG Temperature
	Monthly (LFG flow meter corrects for temperature and pressure)

	LFG Header Pressure
	Monthly (LFG flow meter corrects for temperature and pressure)

	Time Interval
	Daily due to continuous flow and methane collection and recording

	LFG System Electrical Usage
	Monthly

	Carbon Emission Factor for Electricity
	Annual

	Propane Supplement Gas Usage
	Annual based on purchase quantity

	LFG Collection and Flare Operation
	Hourly from PLC. 


Table 4, Monitoring requirements
 
The Project System Monitoring Table provides a detailed description of the project monitoring requirements, the applicable data units, measurement frequency, measurement methods, data management, and quality assurance/quality control procedures.

[bookmark: _Toc200459609]4.2	Data Management
[bookmark: _Toc200459610]4.2.1	Digital Data Management 
The project uses a secure and reliable process to retrieve the digitally recorded data (flow, methane content, thermocouple temperature) from the data recorder at the flare station. 
[bookmark: _Toc200459611]4.2.2	Redundant Offsite Data Storage
In addition to Anew servers, located in Houston, Texas, Anew stores all databases on a separate system in Austin, Texas. The system performs a complete backup of all company databases each night. In the event of catastrophic damage to the building or power failure, Anew will still be able to recover all project data.
[bookmark: _Toc237684010][bookmark: _Toc200459612][bookmark: _Toc237323338]4.3	Monitoring & Reporting Procedures
[bookmark: _Toc200459613][bookmark: _Toc237323340][bookmark: _Toc237684013]4.3.1	Flare Monitoring and Reporting
Flow rate, flare temperature and methane concentration data are collected by a data logger which is periodically interrogated by site personnel and the data downloaded to the local server. 
[bookmark: _Toc200459614]4.3.2	Calibration Reporting
Calibration records are provided, as available, for all project equipment requiring calibration checks, including the Rosemount flow meter, the Siemens Ultramat 23 gas analyzer, and the Ecotec FAU-TDL gas analyzer. Information includes the date and time of the last calibration check and results of last calibration check.
[bookmark: _Toc237323341][bookmark: _Toc237684014][bookmark: _Toc200459615]4.3.3	Environmental Violation Reporting
MMLGP, as the landfill operator, has environmental tracking and reporting procedures. MMLGP notifies Anew of any notice of violation, potential violation, or violations of any environmental laws whether caused by or relating to the project facilities, and the corrective action it is taking to mitigate the risk.
[bookmark: _Toc237323342][bookmark: _Toc237684015][bookmark: _Toc200459616]4.3.4	Unscheduled Outage Reporting
Landfill management and/or the environmental manager provides notice of any event, including unscheduled outage of the project facilities, equipment failure or any portions thereof which could affect the production and verification of GHG emission reduction credits. Any necessary corrective action is also performed, recorded and reported.  Information is provided referencing downtime and repairs that reduced the emissions claims for this reporting period.
[bookmark: _Toc237684016][bookmark: _Toc308450245][bookmark: _Toc200459617]4.3.5	Record Keeping
In accordance with the Landfill Gas Reporting Protocol, the following information must be retained for a period of 10 years, or 7 seven years following the last verification:
Data inputs for the calculation of project emissions reductions.
Copies of all solid waste, air, water, and land use permits. Notices of Violation, and any administrative or legal consent orders dating back at least 3 years prior to the project start date, and for each subsequent year of project operation
· Project developer (City) attestation of compliance with regulatory requirements relating to the landfill gas project
· Operational records of the landfill relating to the amount of waste placed onsite (scale house records, etc.), or most recent documented WIP report accepted by a regulatory agency
· Collection and control device information (installation dates, equipment list, OMM manual, etc)
· LFG flow meter information (model number, serial number, manufacturer’s calibration procedures)
· Methane monitor information (model number, serial number, calibration procedures)
· LFG flow data
· LFG flow meter calibration data
· Methane monitoring data
· Methane monitor calibration data
· Destruction device (flare) monitoring data
· Destruction device monitoring information (model number, serial number, calibration procedures)
· Destruction device monitor calibration data
· CO2e monthly and annual tonnage calculations
· Copies of the results of NSPS/EG Tier 1 and/or Tier 2 NMOC emission rate estimates and the projected date when system start-up will be required by NSPS
· Initial and annual verification records and results
· All maintenance records relevant to the LFG control system, monitoring equipment, and destruction devices
Calibrated portable gas analyzer information that the City should retain includes:
· Date, time, and location of methane measurement
· Methane content of LFG for each measurement
· Methane measurement instrument type and serial number
· Date, time, and results of instrument calibration
· Corrective measures taken if instrument does not meet performance specifications
Records of manufacturer repairs or maintenance
One central file will be maintained on the City’s network server to store the required project data and records. Folders and files will be collated to distinguish, in chronologic order, each specific monitoring requirement. Electronic data, such as continuous flow and methane concentration measurements and associated calculations will be stored in a project specific folder on the office server. 
[bookmark: _Toc200459618]4.4 	Monitoring & Reporting QA/QC
Quality control (QC) is the process of verifying predefined requirements for data quality. Quality assurance (QA) is the continuous and consistent maintenance of the QC process.
QA/QC is conducted on this project to ensure that data acquisition and meter calibration are carried out with consistency and precision
Most of the data collected to determine emission reductions is conducted using continuous measurement meters (flow/methane concentration). Therefore, the largest component of QA/QC for these data is to confirm that each associated continuous monitoring device is accurate within protocol specifications (±5% margin of error). Maintenance of meter accuracy is completed by performing routine verification of accuracy of continuous monitoring equipment. Calibration of continuous monitoring equipment will be conducted as necessary based on results of accuracy verification or equipment manufacturer recommendations.
Verification/Calibration results will be reported by Mike Ebner.
Data that is collected by sampling personnel such as LFG temperature and pressure, LFG extraction and control system electric usage, and LFG extraction and control system operation hours will be recorded on standard field forms and maintained in the project binder. Historical LFG temperature and pressure and LFG extraction and control system usage will be reviewed to identify suspect data that may suggest a recording error. System operation hours will be compared to continuous flare temperature and flow measurements recorded by the data logger to confirm operation. The LFG extraction system is designed to shut down and close the LFG header in the event the flare temperature drops below a specified temperature, indicating the flare is not operating.
At a minimum, instrument calibration will be conducted in accordance with the manufacturer’s requirements and procedures as follows:

	Instrument
	Recommended Factory Calibration Frequency

	Rosemount Model 3095MV Mass Flow Transmitter
	Removed from Service 1-25-14

	Flow Meter: Rosemount Model 3051MV Mass Flow Transmitter 
	Every 3 years (04-04-2022)

	Continuous Methane Monitor: 
(a) Siemens Ultramat 23 and (b) Ecotec FAU-TDL
	(a)Every 5 years (07-05-2022) (b) Every 3 years (06-13-24)





Monthly inspections involve visual observation of equipment condition and operation. As necessary, equipment or housing structures are cleaned of dust/debris. Gas intake/exhaust lines are inspected to identify blockage or condensate build up. 
Following the initial nine months of operation, the City of Superior implemented a program using a third-party contractor (Aspect Electrical Engineering) to verify the calibration status of the monitoring equipment on a quarterly basis.
Instrument specific calibration/calibration verification tasks completed by Aspect Electrical Engineering are as follows:
[bookmark: _Toc200459619]4.4.1	Flow Meter Calibration QA/QC
The Protocol requires that all gas flow meters are: 
· Cleaned and inspected on a regular basis, as specified in the project’s Monitoring Plan,
with activities and results documented by site personnel. 
· Cleaning and inspection frequency must, at a minimum, follow the manufacturer’s recommendations.
· Field checked for calibration accuracy by a third-party technician with the percent drift documented, using either a portable instrument (such as a pitot tube) or manufacturer specified guidance, at the end of – but no more than two months prior to or after – the end date of the reporting period
· Calibrated by the manufacturer or a certified third-party calibration service per manufacturer’s guidance or every 5 years, whichever is more frequent.
[bookmark: _Toc200459620]4.4.2	Continuous Analyzer Calibration QA/QC
The Ultramat 23 gas analyzer was inspected and verified up to four times per year.  The inspection/maintenance procedure overview includes:
· General inspection of hardware for obvious external damage
· Inspection of flange connection for tightness
· Check electrical connections to instrument
· Verify air flow reading on instrument & recording devices by:
· using pitot tube & temperature sensor, take 10 readings each in both the vertical and horizontal plane of the process pipe. Calculate the air flow and compare with instrument reading and recording instrument.
From June 2023 moving forward, the installed Ecotec FAU-TDL will be serviced 2-years after being placed into service and every 3-years thereafter. The instrument will also be checked for proper operation at least annually. 
For the methane monitor, the calibration drift of the instrument is determined by applying a known calibration standard gas to the instrument and recording the resulting reading. The difference between the instrument reading and the standard gas divided by the concentration of the calibration gas gives the percent drift of the instrument.
If for any reason either the gas analyzer or the flow metering equipment is inoperable for a period of greater than seven days, then no emission reductions can be registered for the period of inoperability.
[bookmark: _Toc200459621]4.4.3	Instrument QA/QC Summary
	Monitoring Device
	Instrument QA/QC
	Frequency

	LFG Mass Flow Meter
	Inspection
	Quarterly

	LFG Mass Flow Meter
	Calibration Check
	Quarterly

	LFG Mass Flow Meter
	Factory Calibration
	Every 3 years

	Siemens Gas Analyzer
	Inspection
	Quarterly

	Siemens Gas Analyzer
	Field Calibration
	Quarterly

	Siemens Gas Analyzer
	Factory Calibration
	Every 5 years

	Ecotec FAU-TDL Analyzer
	Inspection
	Annually (no manufacturer specification but will be inspected and cleaned during calibration check)

	Ecotec FAU-TDL Analyzer
	Calibration Check
	Annually

	Ecotec FAU-TDL Analyzer
	Factory Calibration
	Every 3 years


[bookmark: _Toc259787437]Table 5: Project Calibration Activity
[bookmark: _Toc279499543][bookmark: _Toc308450252][bookmark: _Toc200459622][bookmark: _Toc237684020]4.4.4	Emission Reduction Quantification QA/QC
The initial emission reduction calculations are completed by the Project Manager for the MMLGP project. Anew has internal procedures in place to check the accuracy of the calculations with additional Anew staff reviewing all aspects of the calculations, including reviewing raw data from Anew’s internal database, methane readings, Excel formulas/functions, and electricity/propane use.  After review by Anew staff, any errors or changes are noted, and the calculations are then reviewed again and updated if needed for the final time by the Project Manager. 
[bookmark: _Toc308450253][bookmark: _Toc200459623]4.5 	Data Substitution Guidelines
Version 6.0 of the Protocol references data substitution guidelines that are permissible for methane concentration and flow metering parameters but not for destruction monitoring devices.  Substitution may only occur when two monitored parameters corroborate proper functioning of the destruction device and system operation within normal ranges.  The substitution methodology is as follows:
	Duration of Missing Data 
	Substitution Methodology 

	Less than six hours 
	Use the average of the four hours immediately before and following the outage 

	Six to 24 hours 
	Use the 90% lower or upper confidence limit of the 24 hours prior to and after the outage, whichever results in greater conservativeness 

	One to seven days 
	Use the 95% lower or upper confidence limit of the 72 hours prior to and after the outage, whichever results in greater conservativeness 

	Greater than one week*
	No data may be substituted and no credits may be generated


[bookmark: _Toc308450274]Table 6: Data Substitution Methodology
*For weekly measured methane concentration, the lower of the measurement before and the measurement after must be used and only one week missing weekly measurement can substituted.
The lower confidence limit should be used for both methane concentration and flow readings for landfill projects. 
[bookmark: _Toc308450254][bookmark: _Toc200459624]4.5.1	Flow Data
No flow rate data was substituted during the reporting period.
[bookmark: _Toc308450255][bookmark: _Toc200459625]4.5.2	Methane Concentration
No Methane concentration data was substituted during the reporting period.
[bookmark: _Toc200459626]5	Emission Reduction Quantification
[bookmark: _Toc237684025][bookmark: _Toc231794077]This section provides a detailed, step-by-step explanation of the emission reduction calculations performed for this project in accordance with Climate Action Reserve Landfill Project Protocol, Version 6.0.  
The following is a summary of the variable assumptions used in the emission reduction quantification for the project: 
	Equation 5.1 – Project GHG Emissions

	Oxidation Factor (OX):
	10%

	Discount Factor (DF) :
	

	· Continuous Methane Monitoring:
	0%

	EFFF,I  (kg CO2 / gal.)
	Propane: 5.721

	EFEL (lb CO2 / MWh)
	MROW: 
920.0



[bookmark: _Toc308450275]Table 7: Calculation Variables
[bookmark: _Toc269311266][bookmark: _Toc308450257][bookmark: _Toc200459627]5.1	Emission Reductions Calculations (1/1/2024 - 12/31/2024)
[bookmark: _Toc200459628][bookmark: _Toc269311267][bookmark: _Toc308450258]This section provides a detailed, step-by-step explanation of the emission reduction calculations using continuous methane measurements.
[bookmark: _Toc200459629]5.1.1	Equation 5.4 - Corrected Raw Data
The “Moccasin Mike ER Calc” spreadsheet houses the raw data as well as the calculations performed to determine the total number of emission reduction credits.
The daily cumulative LFG flow is calculated based on the LFG flow rate, following the steps outlined below: 
Step 1:	Multiply the average flow rate (scfm) by the time interval between each sample point. All time intervals greater than 15 minutes have been removed from the calculations. 
Step 2:	Adjust for low temperature flow by voiding the flow for any given period if the minimum flare temperature is below the Destruction Temperature threshold of 500O F.  A binary [0,1] multiplier is used to void any instances of low temperature or turbulent flow. 
[bookmark: _Toc304292377][bookmark: _Toc308450259]Step 3:	If needed, the LFG flow rate (scfm) is corrected for the standard temperature and pressure conditions defined by the Protocol as 60 deg F and 1 atm, if required.  
[bookmark: _Toc200459630][bookmark: _Toc269311268][bookmark: _Toc283885377]5.1.2	Equation 5.4 - Total Methane Destroyed
This tab provides the calculations for the metric tons of methane (tCH4) destroyed per day, according to the time interval “t” = daily. 
· Daily LFG (scf/day) is populated by a SUMIF function which refers to the RAW data tab and retrieves the LFG cumulative flow for the applicable day.
· Daily CH4 % is populated using an AVERAGEIF function which refers to the RAW data tab and retrieves the average methane concentration for the applicable day.
· Daily CH4 (scf) is then calculated my multiplying Daily LFG and Daily CH4 %
· CH4 Desti (tCH4/Day) applies the Protocol’s destruction efficiency (DE) of the device.
· CH4 DestPR (tCH4) is then calculated using conversion factors provided in the Protocol and then applied to Equation 5.1 to calculate the project GHG emission reductions. 
[bookmark: _Toc283885378][bookmark: _Toc299615228][bookmark: _Toc304292378][bookmark: _Toc308450260][bookmark: _Toc200459631]5.1.3	Equation 5.1 – Project GHG Emission Reductions
This tab provides the final calculation of the emission reductions for the project in tonnes of CO2e:
· tCH4 Destroyed (tCH4/Yr) is linked from the 5.2 Daily Methane tab.
· tCO2e Destroyed (tCO2e/Yr) is calculated based on the Protocol assumption for the Global Warming Potential of methane (28 GWP).
· Less: OX Oxidation Factor (tCO2e/Yr) is the product of the above value, tCO2e, and (1 – OX).
· Less: DF Discount Factor (tCO2e/Yr) is the product of the above value, tCO2e, and (1 – DF), based on continuous methane monitoring.
· Less: FFCO2 Fossil Fuel (tCO2/Yr) is equal to the above value minus the fossil fuel leakage, FFCO2.
· FFCO2 is calculated based on the gallons of propane which are consumed.  This mass is then converted to tCO2e based on the CO2 emissions factor of propane. 
· Less: ELCO2 Electricity (tCO2/Yr) is equal to the above value minus the electricity consumption leakage, ELCO2.
· [bookmark: _Toc308450261]ELCO2 is calculated by using electric consumption data provided by the Utility
[bookmark: _Toc200459632]5.2	Annual Summary of Emission Reductions
The table below provides a summary of the project emission reductions for a reporting period from January 1, 2024 through December 31, 2024. 

	Vintage Year
	Project ER (tCO2e/Yr)

	2024
	43,952


Table 8: Emission Reduction Summary

[bookmark: _Toc200459633]6	References
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