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1.  Introduction
1.1. Project Introduction
The Gaston County Landfill Gas Destruction project is being verified as a CAR project. The baseline & monitoring methodology for this project is the ‘Landfill Project Protocol, Collecting and Destroying Methane from Landfills’ CAR Version 5.0, April 2019. The 18th verification period will be from January 1st, 2024, to December 31st, 2024.
Further background on this project can be found in the Landfill Submittal Form and associated documents.
1.2. Purpose and status of this document
The aim of this manual is to document the monitoring procedures for practical, on-site use. Application of the monitoring manual gives assurance to the project participants and the verifier that proper monitoring is implemented. 
1.3. Structure of the Monitoring Manual
A roadmap for this Monitoring Manual is shown in Figure 1. This structure reflects the main components of any monitoring system:
1. Equipment: what is measured, and how; what are the maintenance and calibration procedures for the equipment. 
2. Organization: who does what and when.
3. Data management: how are the generated data processed, checked and archived.
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Figure 1. Monitoring Manual Roadmap

2. Overview of the project

2.1. Brief description

The Gaston County Landfill Gas Destruction Project is a landfill gas collection and flaring project in the town of Dallas, North Carolina, at the Gaston County Landfill – Hardin site. The project includes a flare component and an energy use component. Gaston County Landfill began accepting waste in 1988 and is still actively collecting waste. The amount of waste in place at the end of 2019 was 3.65MMg.
2.2. Contact details for the project

Site address:
3155 Philadelphia Church Road, Dallas, NC 28034
Contact person on site:

Jack Burke




Environmental Analyst




Gaston County Solid Waste and Recycling




(704) 718-5528
Jack.Burke@gastongov.com 
Postal address:


3155 Philadelphia Church Road, Dallas, NC 28034
Contact person:


Emily Melton




Assistant Director of Environmental Services




Gaston County Solid Waste and Recycling




(704) 922-0267

Emily.Melton@gastongov.com 

Contact person:


Dan Ziehm, P.E.





Director of Public Works





Gaston County Public Works Department




(704) 862-6795




Dan.Ziehm@gastongov.com
Engineering Consultant:
 
Mike Plummer, P.E.




HDR




(704) 338-6843




Michael.plummer@hdrinc.com
3. Monitoring Overview of Project

This section provides a summary of the monitoring requirements for the Gaston County Landfill Gas Destruction Project (see Table 1). Further detail on monitoring organization and data are provided in the following sections.
3.1. Site overview
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Figure 2. Line Diagram of the Project Site
Monitoring parameters overview
· All data are archived electronically;
· The proportion of data to be monitored is 100%;

· All data are kept for 10 years after the data has been generated or 7 years after the verification period of the data.

Table 1: Details of Monitoring Equipment

	Measured parameter

	Manufacturer and model type
	Data Unit & Recording Frequency
	Source of Data
	Calibration & Maintenance procedures
	Procedure & Default value in case of failure
	Relevant documents

	LFGflare,4”
Amount of landfill gas flared by 4” flare

	Veris Verabar V100 Differential Pressure Flow Meter

Rosemount 2051
(Serial No. 36913) 
Pressure Transmitter
Replaced Rosemont with identical unit with Serial No. 24SHPC254550 on 6/18/24.
	ft3/min

Continuous (every 15 minutes or less)
	On-site measurements
	Quarterly cleaned, inspected, and calibrated by certified technician.

Site operator will contact manufacturer/supplier for technical advice.  Maintenance records will be kept onsite.
	Manufacturer/technician will be contacted to conduct repairs. In the event that the meter cannot be fixed it is replaced.
Data substitution method: Appendix E Protocol, Version 5.0
	Calibration certificates; documentation of maintenance records to be kept onsite.

	LFGflare,10”
Amount of landfill gas flared by 10” flare

	Veris Verabar V100 Differential Pressure Flow Meter

Rosemount 2051
(Serial No. 36914) Pressure Transmitter
	ft3/min

Continuous (every 15 minutes or less)
	On-site measurements
	Quarterly cleaned, inspected, and calibrated by certified technician.

Site operator will contact manufacturer/supplier for technical advice.  Maintenance records will be kept onsite.
	Manufacturer/technician will be contacted to conduct repairs. In the event that the meter cannot be fixed it is replaced.
Data substitution method: Appendix E Protocol, Version 5.0
	Calibration certificates; documentation of maintenance records to be kept onsite.

	LFGelec

Amount of landfill gas destroyed in power plant
	Veris Verabar V100 Differential Pressure Flow Meter

Rosemount 2051
(Serial No. 45406) Pressure Transmitter
	ft3/min

Continuous (every 15 minutes or less)
	On-site measurements
	Quarterly cleaned, inspected, and calibrated by certified technician.

Site operator will contact manufacturer/supplier for technical advice.  Maintenance records will be kept onsite.
	Manufacturer/technician will be contacted to conduct repairs. In the event that the meter cannot be fixed it is replaced.
Data substitution method: Appendix E Protocol, Version 5.0
	Calibration certificates; documentation of maintenance records to be kept onsite.

	PRCH4
Methane fraction in the landfill gas
	Siemens Ultramat 23
Model No: 7MB235-3DR10-5AA1
(Serial No: F-NR-N1-AN-463)
Gas analyzer for IR absorbing gases and oxygen


	%

Continuous (every 15 minutes or less)
	On-site measurements
	Quarterly cleaned, inspected, and calibrated by certified technician.

Site operator will use the AUTOCAL function in the Ultramat first and compare with a portable analyzer. Site operator will contact manufacturer/supplier for technical advice. Maintenance records will be kept onsite in logbook.
	Manufacturer/technician will be contacted to conduct repairs. In the event that the analyzer cannot be fixed it is replaced.
Data substitution method: Appendix E Protocol, Version 5.0
	Calibration certificates; documentation of analyzer maintenance records to be kept onsite.

	Tflare,4”
Temperature of 4” flare
	Thermocouple
	°F

Continuous (every 15 minutes or less)
	On-site measurements
	Maintenance will be first conducted by the site operator. Equipment will be returned or manufacturer summoned should initial efforts fail to resolve the issue. Maintenance records will be kept onsite.
	In the event that the thermocouple cannot be fixed it is replaced.
0°F
	Maintenance records to be kept onsite.

	Tflare,10”
Temperature of 10” flare
	Thermocouple
	°F

Continuous (every 15 minutes or less)
	On-site measurements
	Maintenance will be first conducted by the site operator. Equipment will be returned or manufacturer summoned should initial efforts fail to resolve the issue. Maintenance records will be kept onsite.
	In the event that the thermocouple cannot be fixed it is replaced.
0°F
	Maintenance records to be kept onsite.

	P
Pressure of the landfill gas 
	-
	Not separately recorded
	Flow meters automatically correct for P
	-
	-
	-

	T
Temperature of the landfill gas 
	-
	Not separately recorded
	Flow meters automatically correct for T
	-
	-
	-

	ELPR

Electricity required to meet project demand
	Duke Energy and Rutherford Electric provided meters
Duke Model No’s: T52046324552P06 (Serial No: 46324552)
T91011708268P10 (Serial No: 011708268
	kWh

Monthly
	Utility invoices
	Utility is responsible for operational maintenance and calibration
	Utility is responsible for failure procedures

Prior month’s consumption
	Electricity service invoices for meters # 8481427 , 901695 (Duke Energy), 99276185 (Rutherford Electric)

	EFEL
Carbon emission factor of electricity
	-
	590.229 lb/MWh

0.268 tonnes/MWh
	EPA eGRID2023 
(2024 data) Subregion: SRVC
	Updated when new data is available in Landfill Protocol.
	-
	CAR eGRID Update Policy; eGRID2021

	Regulation
	-
	-
	-
	Annual review of state, local and federal LFG regulatory requirements. If review confirms that project continues to be conducted voluntarily and in compliance with all regulations, Gaston County to sign CAR Attestations of Voluntary Implementation & Regulatory Compliance Forms
	-
	All operating permits; NMOC emission rate report; Attestations of Voluntary Implementation & Regulatory Compliance Forms.

	Operation of the flares
	-
	Continuous
	On-site measurements
	Continuous data (flare temp) serves as indication of flare operation. Maintenance records will be kept onsite.
	-
	Continuous data

	Operation of the energy plant
	GE Jenbacher 420
	kWh

Continuous
	On-site measurements
	Plant/genset operating hours are recorded on the SCADA system.
	-
	Continuous data


4. Organization of Project Monitoring

The purpose of monitoring organization is that:
1. All staff involved in monitoring know what to do and how often;
2. Quality assurance and quality control measures are operated. This ensures that the emission reduction calculations are reliable.
4.1. Project/Company Organization Chart

An organization chart for the staff involved in the monitoring process is presented in Figure 3 below. 

Figure 3. Landfill operation organization chart
4.2. Operational Procedures and Responsibilities

Table 2: Operational Procedures and Responsibilities for Monitoring 
E = Execute i.e. responsible for carrying out action 
R = Responsible i.e. responsible for ensuring quality of action
I = Informed
	 
	Assistant Director of Env. Services
	Environmental Analyst
	Engineering

Consultant

	Collect data 
	
	
	

	Total landfill gas collected 
	-
	E
	R

	Landfill gas sent to flares and power plant
	-
	E
	R

	Methane concentration within the landfill gas
	-
	E
	R

	Power from the grid used by the project
	-
	E
	-

	Operational hours of the flare and power plant
	-
	E
	R

	Ensure calibrations and data quality　
	-
	E
	R

	Process data 
	
	
	

	Input of raw data in spreadsheet　
	-
	E
	-

	Cross check data and correct　
	-
	E
	-

	Calculate emission reductions　
	R
	E
	I

	Quality check calculated emission reductions　
	R
	E
	I

	Reporting and archiving　
	
	
	

	Report data gaps and errors
	-
	E/R
	-

	Report emission reductions to date　
	R
	E
	I

	Archiving of procedures and certificates　
	-
	E/R
	-

	Archiving of permits/regulatory requirements
	E/R
	-
	-

	Archiving of data　
	-
	E/R
	-


5. Data Management for the Project

5.1. Data Flows for Monitoring Data

Any third party involved must be able to trace back the calculated emission reductions to the source data (data trail). This means that:
1.  The collected source data are complete; any data gaps are documented, and where possible replaced with default values.

2. Any corrections in the source data are marked, and the type of correction is documented in the spreadsheet.
3. The presentation of data and the calculations are transparent; any third party can reproduce the end results given the same source data.
5.1.1. Continuous Data
1. Electronic chart recorder creates database for: LFGflare,4”, LFGflare,10”, LFGelec, PRCH4, Tflare,4”, and Tflare,10”.
2. All equipment are monitored and controlled by the PLC system that has alarms for system failure. PLC system sends data to the chart recorder.
3. Environmental Analyst exports data in 10 minute intervals from chart recorder to *.DAT file format on monthly basis. 
4. Environmental Analyst conducts quality checks and transfers data files to the county’s server as a backup monthly.
5. All data is also logged on SCADA system and backed up daily on the county’s server.
5.1.2. Daily/Weekly Data
1. Environmental Analyst manually records LFG flows (LFGflare,4”, LFGflare,10”, LFGelec), methane (PRCH4), O2, barometric pressure and flare temperature data on project logbook daily.
2. Environmental Analyst checks methane concentration (PRCH4) using a handheld Landtec GEM 5000 and records data daily on project logbook along with recordings from the continuous gas analyzer.
3. Environmental Analyst notes any downtime, system alarms, etc. weekly on project logbook.

4. Daily logs are compiled into spreadsheets and kept for reference during calculations as needed.
5.1.3. Logbook

1. Maintained by Environmental Analyst on site.

2. Record manual daily monitoring measurements, all project shutdowns, equipment failures, maintenance, and any other relevant project information.

3. Analyst consults with Administrator and Consultant if system operations fall outside of expected range.

5.2. Regulatory compliance

The project is operated such that compliance with all regulatory requirements is maintained at all times. Specifically the following is ensured:

1. Gaston County will sign the CAR Attestation of Voluntary Implementation and Attestation of Regulatory Compliance Forms annually. These Forms attest to the fact that the project is implemented voluntarily and is in compliance with all regulatory requirements.
2. Administrator maintains all required permits for operation on site.

3. Administrator will keep abreast of any changes in regulatory requirements and organize the semi-annual inspections conducted by the State to ensure regulatory compliance is maintained at all times.
4. Administrator and Engineering Consultant will keep abreast of new laws or regulations that affect the project to ensure that the project will pass the Legal Requirement Test and update Engineering Consultant will update Gaston County each reporting period.
5. Administrator will monitor waste-in-place of the facility and a Tier-II NMOC emissions test report will be prepared annually.

6. Administrator/Environmental Analyst will notify CAR of any violations or non-compliance events and take corrective actions as required.
5.3. Quality assurance and quality control
The emission reductions achieved by the project have to be verified both internally and externally. The following steps are taken to ensure high data quality:
1. Ensure that the data are complete and transparent [see 5.1 above]. Ensure that they are in a similar format. 

2. Make sure that the data are checked for consistency and transposition errors [these can occur when data is transported from one system to another]. 
3. Systematically collect electricity invoices, calibration certificates and maintenance reports. Make sure that these records are kept up to date. 

4. Make sure that a logbook is kept and cross check data against this logbook as needed.
5. Make sure that the data are not checked just by the person who entered them. 

6. Make sure that the project meets all regulatory requirements.
7. Archive and backup project data on server.
5.4. Record keeping arrangements

The table below provides an overview of what relevant documents (files, manuals, reports etc) are kept and where they are stored.
Table 3: Record management
	Document
	Produced by
	Storage location
	Update frequency
	Remarks

	Project log book
	Gaston County SWR
	Project site/office
	As applicable
	

	Calibration certificates for flow meters
	Certified technician
	Project site/office
	Quarterly
	

	Service for portable gas analyzer
	Manufacturer
	Project site/office
	Annualy
	Calibrated on site once a week

	Calibration certificates for continuous gas analyzer
	Certified technician
	Project site/office
	Quarterly
	

	Electricity bills for power consumed by the project
	Utility
	Project site/office
	Monthly
	

	Maintenance records of flow meters
	Gaston County SWR
	Project site/office
	As applicable
	

	Maintenance records of thermocouples
	Gaston County SWR
	Project site/office
	As applicable
	

	Maintenance records of methane analyzers
	Gaston County SWR
	Project site/office
	As applicable
	

	Record of breakdowns and follow up actions (logbook)
	Gaston County SWR
	Project site/office
	As applicable
	

	Monitoring manual
	Gaston County SWR
	Project site/office
	As applicable
	

	Instruction manuals of flow meters
	Manufacturer
	Project site/office
	n/a
	

	Instruction manuals of gas analyzers
	Manufacturer
	Project site/office
	n/a
	

	Regulatory permits/emission test reports
	Regulatory Agency; third party
	Project site/office
	As applicable
	

	Past data records
	Gaston County SWR
	Project site/office
	As applicable
	Archived daily


6. Updating This Manual
The monitoring manual is created by Gaston County SWR and is based on previous monitoring manuals, which were a joint effort of the Gaston County SWR and EcoSecurities. The document is owned and managed by Gaston County SWR. 

Document Control

	Version No.
	Description
	Date issued

	1
	Flare-only Project
	8/4/09

	2
	Flare-only Project
	4/1/10

	3
	Technical updates
	2/16/2011

	4
	Power Plant & flaring
	2/24/2012

	5
	Gaston County full ownership
	5/31/2013

	6
	Technical updates
	4/22/2014

	7
	Update Serial Numbers
	6/25/2014

	8
	Technical updates
	4/21/2015

	9
	Technical Updates
	5/10/2016

	10
	Technical Updates, Updated Site Diagram
	7/12/2016

	11
	Update eGRID data
	2/2/2017

	12
	Technical Updates
	10/2/2017

	13
	Technical Updates
	11/8/2017

	14
	Project Diagram Update
	11/15/2017

	15
	Update eGRID data, Technical updates
	6/27/2018

	16
	Update county emails, Technical updates
	3/14/19

	17
	Technical Updates
	May 2020

	18
	Technical Updates
	July 2020

	19
	Update eGRID data
	August 2020

	20
	Technical and Contact Updates
	June 2021

	21
	Techincal and eGRID Updates
	April 2022

	22
	Techincal and eGRID Updates
	April 2023

	25
	Technical Updates
	April 2024

	26
	Technical and eGRID Updates
	April 2025


Michael Plummer


HDR





Engineering Consultant


Technical performance oversight


Quality checks





Jack Burke


Gaston County Solid Waste & Recycling





Environmental Analyst


Monthly gathering of PLC data/electricity invoices


Log book maintenance


Data collection and reporting


Monthly ER calculation


Organization of verifications


Follow-up CAR procedural questions


Coordinate verification activities





Emily Melton


Gaston County Department of Public Works





Assistant Director of Env. Services


Oversee site operation


Quality Checks


Maintain regulatory compliance
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