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1 PROJECT DETAILS  

1.1 Summary Description of the Project 

The Project involves the installation of a manure biodigester at the Slate Ridge Dairy Farm that 

under baseline conditions stores manure in an anaerobic lagoon and releases greenhouse gases 

(the “Project”).  The Project will collect biogas through the biodigester process and destroy the 

biogas via an electric generator and/or an enclosed flare.  Operation of the electric generator will 

displace energy produced from fossil fuel power plants that under baseline conditions release 

greenhouse gases.  

The Project is located on the Slate Ridge Dairy Farm property in Saint Thomas Township, 

Pennsylvania, U.S. 

Total GHG emission reductions are estimated at 8,545 tCO2e. 

1.2 Sectoral Scope and Project Type  

 
The Project falls under UNFCCC CDM Sectoral Scope 13, “Waste handling and disposal” 

(relating to AMS-III.AO).  This Project Description also makes use of UNFCCC CDM Sectoral 

Scope 1, “Energy Industries (renewable -/non-renewable sources) (relating to AMS-I.D). 

The Project is not a grouped project.  

1.3 Project Proponent 

 

Organization name Slate Ridge Dairy Farm, Inc. 

Contact person Ben Peckman 

Title Owner 

Address 5425 Lincoln Way West 

Saint Thomas Township, PA  17252 

Telephone (717) 369-4747 

Email n/a 

1.4 Other Entities Involved in the Project 

 

Organization name NativeEnergy, Inc. 

Role in the project Management of validation and verification, marketing/sales and 
management of VCUs 

Contact person Brian KillKelley 

Title Director, Project Origination 

Address 3 Main Street, Suite 212 
Burlington, VT  05401 
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Telephone (802) 861-7707 

Email See: www.nativeenergy.com 

1.5 Project Start Date 

The Project Start Date is September 17, 2012.   

1.6 Project Crediting Period 

The Project Crediting Period is 10 years, commencing on the Project Start Date of September 17, 

2012 and ending September 16, 2022. 

1.7 Project Scale and Estimated GHG Emission Reductions or Removals 

 

Project Scale 

Project  

Large project  

 

Year Estimated GHG emission 

reductions or removals 

(tCO2e) 

2012 (Sep 17 – Dec 31) 244 

2013 855 

2014 855 

2015 855 

2016 855 

2017 855 

2018 855 

2019 855 

2020 855 

2021 855 

2022 (Jan 1 – Sep 16) 608 

Total estimated ERs 8,545 

Total number of crediting years 10 

Average annual ERs 855 

1.8 Description of the Project Activity 

 

The Project consists of the installation of a biodigester system equipped with an electric generator 

and enclosed flare at the Slate Ridge Dairy Farm in Saint Thomas Township, Pennsylvania.  The 
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system will reduce baseline anthropogenic emissions of methane from the farm’s manure lagoon 

and baseline carbon dioxide emissions from the regional electric grid’s mix of fossil-fuel 

generation.   

The Slate Ridge Dairy Farm has conventional free stall confinement barns from which dairy herd 

manure is scraped daily to a manure holding pit and pumped into an anaerobic lagoon manure 

storage facility.  Periodically, manure slurry is withdrawn from this manure storage facility and 

applied to the farms’ croplands. The Slate Ridge Farm also has an off-site heifer facility where the 

manure is collected and periodically field applied.  

The Project consists of construction of a new in-ground, geo-membrane biodigester at the farm. 

Manure is collected at the dairy barn along with the off-site heifer manure and, when applicable, 

food processing waste (added to the heifer manure), and processed in the biodigester.  The 

digested manure produces biogas (primarily methane and CO2 gas) that fuels an engine-

generator set for production of electricity for on-farm use and export to the electrical grid for sale 

to the local utility company.  The engine-generator set is a single reciprocating engine designed 

to accept biogas as a fuel.  The rated electrical capacity on biogas is 60kW.  The engine-

generator set is equipped with a heat exchanger to recover waste heat from the engine used to 

maintain an optimal digester operating temperature.  The system is also equipped with solids 

separation equipment that separate manure fibre in the digester effluent to produce cow bedding 

material for use in the free stall barns.  Total expected life of the system is 20 years. 

The digester technology employed is an in-ground, geo-membrane biodigester vessel that 

creates an oxygen-free environment to promote the anaerobic decomposition of the dairy manure 

volatile solids, resulting in the production of a methane-rich biogas.  The biogas, approximately 

65% methane, is used to fuel a spark-ignition reciprocating internal combustion engine-generator 

to produce electric power.  Waste heat from the generator cooling system and exhaust is 

recovered and used to maintain temperatures in the digester vessel to enhance the mesophilic 

digestion process (90°F - 100°F).  The digester sidewalls and cover are insulated to reduce heat 

loss during colder weather.  The digester vessel is also equipped with mixing devices to keep the 

manure solids in suspension to further promote digestion by the anaerobic microbes.    

The generator is interconnected to the local utility distribution system in a net-metered 

configuration; electrical output is first used to provide power for internal biodigester system 

(parasitic) loads and then to serve the farms’ electric loads.  Remaining electrical energy is 

delivered to the regional electrical grid to serve the loads of other utility customers.   

The flexible geo-membrane cover of the digester is configured to allow for storage of a portion of 

daily biogas production. This design feature minimizes the need to flare the gas during short-term 

unplanned generator outages.  Other major sub-components include the biogas collection, 

manure slurry heating, and effluent treatment systems.  The biogas collection system collects raw 

biogas from the digester that the system blower then directs to a biological gas scrubber to 

remove corrosive hydrogen sulphide.  Following this treatment the biogas nominally passes to the 

engine-generator set.  During generator outages, when biogas storage is full, the gas is directed 

to an enclosed flare for destruction or, in emergency conditions, to a vent.  Manure slurry heating 

is accomplished by a pump, which under thermostatic control, circulates manure slurry from the 

biodigester to a heat exchanger where it is heated by waste heat from the engine’s cooling jacket 
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and exhaust systems.  In the event the digester heating needs are satisfied, excess engine heat 

is dumped to a radiator or used in a grain dryer.  Effluent from the digester, having spent 21 to 24 

days at 90°F to 100°F is largely free of pathogens.  After exiting the biodigester the effluent 

passes to a mechanical liquid-solid separator that removes a portion of the remaining manure 

solids that are then collected and used by the farm for cow bedding material. The separated liquid 

fraction from the separator then passes to the farm’s existing manure lagoon.    

1.9 Project Location 

 

The location of the Project (in NAD83 coordinates) is: 

Project Activity Latitude Longitude 

Slate Ridge Farm    39.924650"N -77.763420"W 

1.10 Conditions Prior to Project Initiation 

The conditions prior to Project initiation are the same as the baseline scenario and are further 

described in Section 2.4, Baseline Scenario, below.  The farm has been in operation well before 

the carbon market existed and its primary source of revenue is the sale of dairy produce; as such, 

the farm was not developed for the purpose of generating and subsequently reducing GHG 

emissions.  Furthermore, the Project itself generates no net positive GHG emissions and, 

therefore, could not have been implemented for the purpose of generating GHG emissions and 

then subsequently reducing, removing or destroying GHG emissions. 

1.11 Compliance with Laws, Statutes and Other Regulatory Frameworks 

The farm has in place a voluntary Nutrient Management Plan consistent with Pennsylvania 

Department of Agriculture requirements.  The construction of the Project complies with all 

applicable laws, statues and regulatory frameworks.  As a recipient of federal grant funds for 

financing a portion of the Project development costs, the Project site was reviewed and approved 

for construction by the U.S. Department of Energy under the National Environmental Policy Act 

(NEPA).  The Project also obtained local land use and building code permits.  No other federal, 

state or local permits are applicable to the Project. 

1.12 Ownership and Other Programs 

1.12.1 Right of Use 

The Project Proponent, as the owner and operator of the Project equipment and baseline manure 

management system, assumes ownership of the GHG emissions.  The rights of the GHG 

emissions have been transferred to NativeEnergy via a Purchase and Sale agreement.  This 

agreement is provided under separate cover. 

1.12.2 Emissions Trading Programs and Other Binding Limits 

The Project is not required to be implemented under any local, State, or Federal emission trading 

program or for any other regulatory requirement. 
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1.12.3 Other Forms of Environmental Credit 

The Project neither has nor intends to generate any other form of GHG-related environmental 

credit for GHG emission reductions or removals claimed under the VCS Program.  Consistent 

with the VCS Standard v3.4, Section 3.11.4, it should be noted that the Project, by incorporating 

an electric generator powered by renewable energy, creates Renewable Energy Certificates, or 

“RECs”, where such REC trading is active in the U.S.  The Project operates in the PJM region 

where the registration and trading of such RECs are facilitated via a third-party administered 

renewable energy tracking system.  The conventional definition of a REC identifies other 

environmental attributes including “...the absence of direct emissions of, and the avoidance of or 

reduction in emissions of, greenhouse gases...”  The Project Proponent and other entities 

involved in the Project Activity Instances are precluded from making a transfer and/or sale of 

RECs generated from the Project during the Project Crediting Period to a third party.  Such sale 

would result in double-counting and be a breach of contractual obligations with the counterparties 

and/or the tracking system which prohibits such activity. 

The applicable REC tracking systems in the PJM region is the PJM Generation Attribute Tracking 

System (PJM GATS.  Any RECs generated in the PJM region and intended for sale to the REC 

market would likely register and transact through this registry depending.  This registry addresses 

double-counting in their operating procedures: PJM GATS requires that, for projects participating 

in GATS, 100% of its output must be tracked.
1
  Furthermore, the certificates cannot be used in 

any other database for the same purpose of tracking.
2
   Based on this restriction, credits 

registered with VCS, therefore, cannot be simultaneously registered with the GATS tracking 

system as it would be a breach of the tracking system’s Operating Procedures.  As a matter of 

practice and conformance with these Operating Procedures, the Project Proponent will not 

register and/or issue RECs from any project activity instance in PJM GATS. 

If other REC tracking systems develop in the PJM region and such tracking systems allow for 

multiple registrations, the Project Proponent will, consistent with the VCS Standard v3.3, Section 

3.11.2, cancel or retire those RECs which correspond to the emission reductions claimed or to be 

claimed under VCS, if such RECs have been issued in the REC tracking system during the 

monitoring period.  In accordance with the VCS Standard v3.4, Section 3.11.3, information will be 

provided to the VVB concerning details of these RECs and the REC program. 

Similarly, if a GHG emissions allowance trading program develops in the PJM region, in 

accordance with the VCS Standard v3.3, Section 3.11.2, evidence will be provided that shows the 

emissions reductions were not applied to the program.  Currently there is no GHG emissions 

allowance trading program in the PJM region. 

1.12.4 Participation under Other GHG Programs 

The Project has not been registered, or is seeking registration under any other GHG programs. 

                                                 
1
  Source:  PJM GATS Operating Rules, Section 6.3.1 (e).  http://www.pjm-eis.com/~/media/pjm-eis/documents/gats-

operating-rules.ashx 
2
  Source:  PJM GATS Terms of Use, Schedule C-1, Paragraphs 4 through 6.  http://www.pjm-eis.com/~/media/pjm-

eis/documents/terms-of-use.ashx 

http://www.pjm-eis.com/~/media/pjm-eis/documents/gats-operating-rules.ashx
http://www.pjm-eis.com/~/media/pjm-eis/documents/gats-operating-rules.ashx
http://www.pjm-eis.com/~/media/pjm-eis/documents/terms-of-use.ashx
http://www.pjm-eis.com/~/media/pjm-eis/documents/terms-of-use.ashx
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1.12.5 Projects Rejected by Other GHG Programs 

The Project has neither been submitted to nor rejected by any other GHG programs. 

1.13 Additional Information Relevant to the Project  

Eligibility Criteria 

The project is not a grouped project, therefore there are no future Project Activity Instances and 

related eligibility criteria to which each must be comply. 

Leakage Management 

Project Leakage is considered zero as there are no emissions from other activities beyond the 

project boundary that will increase as a result of the Project.  All generating equipment is new 

and, therefore, no energy generating equipment is or will be transferred from another activity. 

Commercially Sensitive Information  

Commercially sensitive information has been excluded from the public version of the Project 

Description.  Certain information (which may or may not be deemed to be commercially sensitive) 

as supporting documentation to this Project Description has been provided to the VVB under 

separate cover and listed in Appendix A.   

Further Information 

No further information is provided. 

2 APPLICATION OF METHODOLOGY 

2.1 Title and Reference of Methodology  

The Project Activity shall use the following methodologies and tools: 

• UNFCCC CDM small-scale methodology AMS-III.AO, Version 01, “Methane recovery 

through controlled anaerobic digestion”   

• UNFCCC CDM small-scale methodology AMS-III.D, Version 19.0, “Methane recovery in 

animal manure management systems”   

• UNFCCC CDM small-scale methodology AMS-III.H, Version 17.0, “Methane recovery in 

wastewater treatment”   

• UNFCCC CDM small-scale methodology AMS-I.F, Version 02, “Renewable electricity 

generation for captive use and mini-grid”   

• UNFCCC CDM Methodological tool “Tool to calculate the emission factor for an electricity 

system”, Version 04.0  
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• UNFCCC CDM Methodological tool “Project emissions from flaring”, Version 02.0.0 

• UNFCCC CDM “Guidelines on the Demonstration of Additionality of Small-Scale Project 

Activities”, Version 09.0 

2.2 Applicability of Methodology 

The Project Activity meets the applicability conditions of the UNFCCC CDM small-scale 

methodology AMS-III.AO, Version 01: 

• The Project Activity involves biomass that would otherwise been left to decay anaerobically 

in an animal waste management system, and where the project activity is a controlled 

biological treatment of biomass through anaerobic digestion in closed reactors equipped 

with biogas recovery and combustion/flaring system (re: paragraph 1. of the methodology); 

• The aggregate emission reductions are less than 60k tCO2e per year; 

• Outflow from the digester is not discharged to a wastewater treatment system or to a 

natural water receiving body. 

The Project Activity meets the applicability conditions of the UNFCCC CDM small-scale 

methodology AMS–III.D, Version 19.0: 

• The farm manages its livestock population under confined conditions; 

• Manure is not discharged into natural waterways; 

• The annual average ambient temperature of the site is higher than 5°C; 

• In the baseline scenario the retention time of manure waste is greater than one month; 

• No methane recovery takes place in the baseline scenario and, therefore, no gas 

destruction can occur; 

• The Project Activity handles the residual waste aerobically by using separated solids for 

animal bedding; 

• An electrical generator is used to ensure that the biogas is destroyed.  A flare is also 

employed for extended periods of time when the generator is out of service; 

• The storage time of the manure after removal from the animal barns does not exceed 45 

days; 

• The aggregate emission reductions are less than 60k tCO2e per year. 

The Project Activity meets the applicability conditions of the UNFCCC CDM small-scale 

methodology AMS-III.H, Version 17.0: 

• The lagoon is a pond with a depth, on average, greater than two meters; 
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• The ambient temperature is above 15°C for at least part of the year; 

• The minimum interval between two consecutive sludge removal events is greater than 30 

days.  AMS-III.H is applied to project emissions calculations only. Under the project 

scenario the digester effluent is first processed through a solids separator before being 

pumped to the farm’s manure storage facility.  This effluent has a low solids content and, 

with additional liquids added via precipitation throughout the year, will not result in any 

measurable solids (i.e., sludge) build-up in the bottom of the manure storage facility.  

Therefore, sludge removal will be significantly greater than 30 days.  This is consistent with 

the representation from the project operator. 

The Project Activity meets the applicability conditions of the UNFCCC CDM small-scale 

methodology AMS-I.F, Version 02: 

• The Project Activity is renewable biomass that displaces electricity from an electricity 

distribution system where the users would have been supplied electricity from a national or 

a regional grid (re: paragraph 1.a. of the methodology);  

• The Project Activity may also supply excess electricity to a grid (re: Table 2 of the 

methodology);   

• The Project Activity involves the installation of new power plants at a site where there was 

no renewable energy power plant operating prior to the implementation of the Project 

Activity (re: paragraph 6 of the methodology). 

2.3 Project Boundary 

 

The Project Boundary includes the farm’s manure management system, the regional electricity 
grid, and the Project equipment. 

 

Source Gas Included? Justification/Explanation 

B
a
s
e
lin

e
 

Manure 

Management 

System 

CO2 No Uncontrolled manure storage in anaerobic lagoons 

will generate CO2 emissions but are equivalent to 

the CO2 that is taken in through the livestock’s 

consumption of feed. 

CH4 Yes Uncontrolled manure storage in anaerobic lagoons 

will generate and release CH4 emissions to the 

atmosphere. 

N2O No The field application of manure effluent may 

release N2O.  For purposes of this report, these 

emissions are assumed to be negligible and 

outside the Project boundary. 

Other No The mix of power plants comprising the regional 

electricity grid generates negligible emissions of 

other gases or, in the case of SO2, falls under a 
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Source Gas Included? Justification/Explanation 

federally regulated compliance program. 

Regional 

Electricity 

Grid 

CO2 Yes The mix of power plants comprising the regional 

electricity grid includes fossil fuelled power plants 

which generate CO2 emissions. 

CH4 No The mix of power plants comprising the regional 

electricity grid generates negligible CH4 emissions. 

N2O No The mix of power plants comprising the regional 

electricity grid generates N2O emissions but fall 

under a federally regulated compliance program. 

Other No The mix of power plants comprising the regional 

electricity grid generates negligible emissions of 

other gases or, in the case of SO2, falls under a 

federally regulated compliance program. 

P
ro

je
c
t 

Manure 

Management 

System 

CO2 No Uncontrolled digester effluent storage in anaerobic 

lagoons will generate CO2 emissions but are 

equivalent to the CO2 that is taken in through the 

livestock’s consumption of feed. 

CH4 Yes Uncontrolled digester effluent storage in anaerobic 

lagoons will generate CH4 emissions. 

 

The implementation of a digester and the resultant 

generation of biogas will introduce methane 

emissions due to flare inefficiency. 

N2O No N2O emissions through the field application of 

digester effluent are expected to be negligible and 

are outside the Project Boundary. 

Other No Emissions associated with other gases are 

negligible or non-existent. 

Electric 

Generator 

CO2 No The emissions of CO2 released from the Project 

electric generator is equivalent to the CO2 that is 

taken in through the livestock’s consumption of 

feed. 

CH4 Yes The implementation of a digester and the resultant 

generation of biogas will introduce methane 

emissions due to generator combustion 

inefficiency. 

N2O No The emissions of N2O released from the Project 

electric generator is considered negligible. 

Other No Emissions associated with other gases are 

negligible or non-existent. 

Flare CO2 No The emissions of CO2 released from the Project 
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Source Gas Included? Justification/Explanation 

flare is equivalent to the CO2 that is taken in 

through the livestock’s consumption of feed. 

CH4 Yes The implementation of a digester and the resultant 

flaring of biogas will introduce methane emissions 

due to flare combustion inefficiency. 

N2O No The emissions of N2O released from the Project 

flare is considered negligible. 

Other No Emissions associated with other gases are 

negligible or non-existent. 

   

 

The Project baseline diagram is as follows: 

 

The Project system diagram is as follows: 
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2.4 Baseline Scenario 

 

Prior to the implementation of the Project, the farm stored manure in an open anaerobic lagoon 

pit.  Manure stored in this anaerobic environment for an extended period of time (greater than one 

month) generated methane gas.  Methane gas is a recognized GHG. Since the lagoon is open to 

the atmosphere, the uncontrolled release of methane gas contributes to the anthropogenic GHG 

inventory. 

Prior to the implementation of the Project, food waste was generated and disposed via land 

application.  This food waste does not contribute to baseline GHG emissions. 

Prior to implementation of the Project, off-site heifer manure was collected from the barn and 

stored in a manure storage pit at that location and periodically land applied,  This off-site heifer 

manure does not contribute to baseline GHG emissions. 

Prior to the implementation of the Project, the regional electric system operated as a mix of power 

plants that excluded the Project.  The mix of power plants included both fossil fuelled and non-

fossil fuelled power plants.  The combustion of fossil fuels in fossil fuelled power plants result in 

the emissions of carbon dioxide and other gases.  Carbon dioxide is a recognized GHG.  The 

absence of the Project results in the continued release of levels of carbon dioxide equivalent to 

what would be avoided through the implementation of the Project.   
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2.5 Additionality 

Demonstration and assessment of the additionality of the Project Activity is provided in Appendix 

B. 

2.6 Methodology Deviations 

There are no methodology deviations. 

3 QUANTIFICATION OF GHG EMISSION REDUCTIONS AND REMOVALS 

3.1 Baseline Emissions 

 

The procedure for quantification of the Baseline Emissions for the Project uses the two applicable 

methodologies: 

• UNFCCC CDM small-scale methodology AMS-III.AO, Version 1, “Methane recovery 

through controlled anaerobic digestion”.  Note that Section 12 of the methodology, the 

calculation of baseline emissions relating to manure co-digested by the project activity shall 

be “calculated as per the relevant procedures of AMS-III.D.”  Since the project activity 

includes the digestion of both manure and organic food wastes, this Project Description 

therefore applies the current version of the methodology UNFCCC CDM small-scale 

methodology AMS-III.D, Version 19.0, “Methane recovery in animal manure management 

systems” to the calculation of baseline emissions.  Under this methodology baseline 

emissions are calculated in accordance with option 15.(a) described in Section 4.3. 

 

• UNFCCC CDM small-scale methodology AMS-I.F, Version 02, “Renewable electricity 

generation for captive use and mini-grid” 

The total Baseline Emissions BE is as follows:
3
 

                                              

where: 

BEy = Total baseline emissions in year y (tCO2e) 

BESWDS,y = Baseline emissions relating to solid waste anaerobically digested in year y 
(tCO2e) 

BEww,y = Baseline emissions relating to wastewater co-digested by the project in 
year y (tCO2e) 

BEmanure,y = Baseline emissions relating to manure co-digested by the project in year y 
(tCO2e) 

MDreg,y = Amount of methane that would have to be captured and combusted in 
year y to comply with prevailing regulations (tCH4) 

                                                 
3
  Formula (1) of AMS-III.AO, Version 01 
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GWPCH4 = Global Warming Potential (GWP) of CH4 (21) 

 

BESWDS is related to the solid waste disposed at a SWDS/landfill site.  The project’s baseline 

scenario does not involve disposal of waste at a landfill, therefore BESWDS = 0. 

BEww is related to wastewater co-digested by the project.  The project’s baseline scenario of 

wastewater relates to the field spreading of food processing waste that is co-digested by the 

project which is an aerobic process and does not create GHG emissions.  Therefore, BEww = 0. 

In accordance with the relevant procedures of AMS-III.D (and as directed by AMS-III.AO, Section 

12), BEmanure shall be determined as follows:
4
 

                            

where: 

BEmanure,y = Baseline emissions relating to manure co-digested by the project in year y 
(tCO2e) 

BEMMS,y = Baseline emissions in year y from the manure management system 
(tCO2e) 

BEGRID,y = Baseline emissions in year y from the electricity grid (tCO2e) 

 

Under methodology AMS-III.D the Baseline Emissions due to manure management are 

calculated as follows:
5
 

                             
    

                            

where: 

BEMMS,y = Baseline emissions in year y due to manure management system 
(tCO2e) 

GWPCH4 = Global Warming Potential (GWP) of CH4 (21) 

DCH4 = CH4 density (0.00067t/m
3
 at room temperature [20°C] and 1 atm 

pressure) 

UFb = Model correction factor to account for model uncertainties (0.94) 

MCFj = Annual methane conversion factor (MCF) for the baseline animal 
manure management system j 

B0,LT = Maximum methane producing potential of the volatile solid generated 
for animal type LT (m

3
 CH4/kg dm) 

                                                 
4
  Equation (1) of AMS-III.D, Version 19.0 
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NLT,y = Annual average number of animals of type LT in year y (numbers) 

VSLT,y = Volatile solids for livestock LT entering the animal manure 
management system in year y on a dry matter weight basis (kg 
dm/animal/year) 

MS%BL,j = Fraction of manure handled in baseline animal manure management 
system j 

LT = Index for all types of livestock 

j = Index for animal manure management system 

 

LT represents the two available livestock types for the Project: dairy cows and heifers. 

The only manure management system in the baseline is the uncovered anaerobic 

lagoon. For purposes here, j = “lagoon”. 

MCFlagoon is determined from the 2006 IPCC Guidelines for National Greenhouse Gas 

Inventories, Volume 4, Chapter 10, Emissions from Livestock and Manure Management.
6
   

A value of 68% is used, as specified for uncovered anaerobic lagoons in locations with an 

annual average temperature of 11°C.
7
  The farm’s manure management system j 

consists solely of an uncovered anaerobic lagoon, which is determined under the 

guidance of 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4, 

Chapter 10, Emissions from Livestock and Manure Management.
8
  The farm’s lagoon is a 

purposely designed storage system intended to provide extended storage of manure with 

necessary rainfall buffer to avoid runoff and ensure protection of local watershed.  The 

lagoon is designed with sufficient size and depth to properly accommodate the anaerobic 

treatment of manure. 

The dairy cows may be fed a combination of a high roughage (silage, grass, and hay) 

and low roughage diet. The 2006 IPCC Guidelines for National Greenhouse Gas 

Inventories, Volume 4, Chapter 10 does not provide a distinction between these two 

diets.  A more accurate representation of B0,dairy compared with the IPCC Guidelines uses 

the following relationship: 

                                                                                   

where: 

                                                 
6
  http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf.  See Table 10.17, MCF 

Values by Temperature for Manure Management System. 
7
  The average annual temperature for south central Pennsylvania, where the farms are located, is 51.8°F (11.0°C) 

according to National Climatic Data Center “Climatography of the U.S. No. 20 1971 – 2000”, for Chambersburg ESE 

station. Source: http://hurricane.ncdc.noaa.gov/climatenormals/clim20/pa/361354.pdf. 
8
 http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf.  See Table 10.18, 

Definitions of Manure Management Systems. 

http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf
http://hurricane.ncdc.noaa.gov/climatenormals/clim20/pa/361354.pdf
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf
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B0,dairy,low roughage Maximum methane-producing potential of manure generated 

by dairy cows on a low roughage (high energy) diet (m
3
 CH4 

per kg of VS excreted by dairy cows) 

F:Cconcentrate Concentrate portion of forage-to-concentrate ratio (percent) 

B0,dairy,high roughage Maximum methane-producing potential of manure generated 

by dairy cows on a high roughage diet (m
3
 CH4 per kg of VS 

excreted by dairy cows) 

F:Cforage Forage portion of forage-to-concentrate ratio (percent) 

 
B0,LT factors using a U.S.-specific published source (EPA Climate Leaders Greenhouse 

Gas Inventory Protocol), and comparison to IPCC default values (2006 IPCC Guidelines 

for National Greenhouse Gas Inventories, Volume 4, Chapter 10, Emissions from 

Livestock and Manure Management. are provided below: 

 
LT = Dairy Cows LT = Heifers 

B0,LT (m
3
 CH4 per kg of VS excreted by 

animal type LT); EPA Climate Leaders
9
 

low roughage diet: 0.35 

high roughage diet: 0.24 

0.17 

B0,LT (m
3
 CH4 per kg of VS excreted by 

animal type LT); IPCC Guidelines
10

 

0.24 0.19 

 
NLT is determined from animal inventory data provided by each farm and further 

described in Section 4, Monitoring. 

 

VSLT,y is determined from U.S. specific published source (American Society of 

Agricultural Engineers Standards 2005). A comparison to IPCC default values is made in 

the table below: 

 LT = Dairy Cows LT = Heifers 

VSLT (kg/head/day); ASAE
11

 7.5 3.2 

VSLT (kg/head/day); IPCC Guidelines
12

 5.4 2.4 

 
 

                                                 
9
  EPA Climate Leaders Greenhouse Gas Inventory Protocol, Offset Project Methodology, Project Type: Managing 

Manure with Biogas Recovery Systems, Version 1.3, August 2008, Table IIa. 

http://www.epa.gov/stateply/documents/resources/ClimateLeaders_DraftManureOffsetProtocol.pdf.   
10

  http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf, Tables 10A-4 and 10A-

5. 
11

  American Society of Agricultural Engineers (ASAE) Standards 2005, ASAE D384.2. Table 1.b. 
12

  http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf, Tables 10A-4 and 10A-

5 

http://www.epa.gov/stateply/documents/resources/ClimateLeaders_DraftManureOffsetProtocol.pdf
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf
http://www.ipcc-nggip.iges.or.jp/public/2006gl/pdf/4_Volume4/V4_10_Ch10_Livestock.pdf
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MS%BL,lagoon is 100% as all on-site manure is handled in the single treatment system j 

(uncovered anaerobic lagoon).  The off-site heifer manure is not included in the baseline. 

Under methodology AMS-I.F the Baseline Emissions due to electricity generation are 

calculated as follows:
13

 

                              

where: 

BEGRID,y = Baseline emissions in year y due to electricity grid (tCO2e) 

EGBL,y = Quantity of net electricity supplied to the grid as a result of the 
implementation of the Project in year y (MWh) 

EFCO2,grid,y = CO2 emission factor of the grid in year y (tCO2e/MWh) as 
calculated per the procedures provided in AMS-I.D 

 

EGBL,y is determined from the actual metered electrical data, as further described in 

Section 4, Monitoring.  

EFCO2,grid,y  is calculated in Appendix C, Quantification of Project Emission Factor EF.  

The resultant annual value is as follows: 

  

                                                 
13

  Equation (1) of AMS-I.F, Version 02 
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Year y 
Emission Factor EFCO2,grid 

(tCO2e/MWh) 

2012 (Sep 17 – Dec 31) 0.662 

2013 0.662 

2014 0.662 

2015 0.662 

2016 0.662 

2017 0.662 

2018 0.662 

2019 0.662 

2020 0.662 

2021 0.662 

2022 (Jan 1 – Sep 16) 0.662 

Average 0.662 

There are no local, state, or federal regulations that require the capture and combustion of 

methane from dairy waste or food processing waste in the project activity’s jurisidication, 

therefore, MDreg = 0. 

3.2 Project Emissions 

 

The procedure for quantification of the Project Emissions for the Project is determined for the two 

applicable methodologies: 

• UNFCCC CDM small-scale methodology AMS-III.AO, Version 1, “Methane recovery 

through controlled anaerobic digestion”.   

 

• UNFCCC CDM small-scale methodology AMS-I.F, Version 02, “Renewable electricity 

generation for captive use and mini-grid” 

The total Project Emissions is calculated as follows:
14

 

                                                                   

where: 

PEy = Total project emissions in year y (tCO2e) 

PEtransp,y = Project emissions due to incremental transportation in year y  (tCO2e) 

PEpower,y  = Project emissions from electricity or fossil fuel combustion in year y 

                                                 
14

  Equation (2) of AMS-III.AO, Version 01 
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(tCO2e/MWh) 

PEres waste,y  = Methane emissions from storage of waste in year y (tCO2e/MWh) 

PEphy leakage,y  = Methane emissions from physical leakages of the anaerobic digester in 
year y (tCO2e/MWh) 

PEflaring,y  = Methane emissions due to incomplete flaring in year y (tCO2e/MWh) 

 

PEtransp,y is related to trucking of the off-site heifer manure and food processing waste to the 

digester location under the project scenario.  Consistent with Paragraph 14 of the AMS-

III.AO, the incremental transport distance (baseline scenario vs. project scenario) is zero or 

negligible as this material was hauled and land applied in the baseline scenario at a distance 

approximately equal to the distance in the project scenario.  Therefore, PEtransp,y = 0.  

 

PEpower,y is considered to be zero as there is no equipment or devices that directly consume 

fossil fuels.  Furthermore, the project uses energy from the generator powered by the project 

biogas, where the emissions factor is, in accordance with the methodology, zero. 

PEres waste,y is, for purposes of this Project, related to the digester effluent.  This effluent is first 

processed through a solids separator; the solids portion is used for bedding and, therefore, 

not stored under anaerobic conditions.  The liquid portion of this separated digester effluent is 

pumped to and stored in the farm’s lagoon which, for a portion of the year, is under anaerobic 

conditions.  Paragraph 8 of AMS-III.AO specifies that the relevant procedure in AMS-III.H 

shall be followed to estimate the resultant emissions; this procedure is presented in Appendix 

D. 

PEphy leakage,y is, in accordance with the methodology, estimated using a default factor of 0.05 

m
3
 biogas leaked/ m

3
 biogas produced.  In estimating the biogas produced for ex ante 

purposes of this Project Description, the following formula shall be used:
15

  

                                                  

    

 

where: 

PEPL,y = Emissions due to physical leakage of biogas in year y (tCO2e) 

GWPCH4 = Global Warming Potential (GWP) of CH4 (21) 

DCH4 = CH4 density (0.00067t/m
3
 at room temperature [20°C] and 1 atm 

pressure) 

B0,LT = Maximum methane producing potential of the volatile solids 
generated for animal type LT (m

3
 CH4/kg dm) 

NLT,y = Annual average number of animals of type LT in year y (numbers) 

                                                 
15

  Equation (6) of AMS-III.D, Version 19.0.  For ex-post calculations the recovered biogas amount shall be used for 

the calculation in accordance with AMS-III.AO, Paragraph 17. 
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VSLT,y = Volatile solids for livestock LT entering the animal manure 
management system in year y (on a dry matter weight basis, kg 
dm/animal/year) 

MS%i,y = Fraction of manure handled in system i for year y. 

LT = Index for all types of livestock 

i = Index for Project system 

 

The only manure management system i is the anaerobic digester.  For purposes here, i = 

“digester”. 

B0,LT, NLT,y, and VSLT,y are discussed in Section 3.1, Baseline Emissions, above. 

MS%digester is 100%, as all manure will be handled in the Project system. 

For ex post (verification) purposes the actual biogas flow rate (measured and recorded 

from the flow meters) will be used in lieu of this estimation to determine project emissions 

due to leakage.   

PEflare,y is determined via procedures described in the Methodological tool “Project emissions 

from flaring”, Version 02.0.0 and is presented in Appendix E. 

3.3 Leakage 

There are no Project Leakage emissions, therefore LE = 0. 

3.4 Net GHG Emission Reductions and Removals 

 

Ex ante emissions reductions, ER, are calculated according to the following formula:
16

 

                        

The ex ante calculation (estimate) of baseline emissions/removals, project emissions/removals, 

leakage emissions and net emission reductions and removals for the Project is as follows: 

Year Estimated 

baseline 

emissions or 

removals 

(tCO2e) 

Estimated 

project 

emissions 

or removals 

(tCO2e) 

Estimated 

leakage 

emissions 

(tCO2e) 

Estimated net 

GHG emission 

reductions or 

removals (tCO2e) 

2012 (Sep 17 – Dec 31) 441 197 0 244 

2013 1,543 688 0 855 

2014 1,543 688 0 855 

                                                 
16

  Equation (4) of AMS-III.AO, Version 01.   
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Year Estimated 

baseline 

emissions or 

removals 

(tCO2e) 

Estimated 

project 

emissions 

or removals 

(tCO2e) 

Estimated 

leakage 

emissions 

(tCO2e) 

Estimated net 

GHG emission 

reductions or 

removals (tCO2e) 

2015 1,543 688 0 855 

2016 1,543 688 0 855 

2017 1,543 688 0 855 

2018 1,543 688 0 855 

2019 1,543 688 0 855 

2020 1,543 688 0 855 

2021 1,543 688 0 855 

2022 (Jan 1 – Sep 16) 1,097 489 0 608 

Total  15,424 6,880 0 8,545 

 
Ex post emissions reductions, ER, are calculated according to the following formula:

17
 

           

                                                                  

                                                                                

All terms in this equation are discussed above with the exception of MD.  MD is based on the 
following formula:

18
 

 
                                    

 

where: 

MDy = Methane captured and destroyed in year y (tCO2e) 

BGburnt,y = Biogas flared/combusted in year y (m
3
) 

wCH4= Methane content in the biogas in the year y 

DCH4 = CH4 density (0.00067t/m
3
 at room temperature [20°C] and 1 atm 

pressure) 

FE Flare or engine efficiency in year y 

GWPCH4 = Global Warming Potential (GWP) of CH4 (21) 

 
BGburnt is the sum of the flare and gen set flow meter reads, or VRG and VGEN, respectively. 
 
wCH4 is also defined as vCH4,RG in this Project Description. 

                                                 
17

  Equation (4) of AMS-III.AO, Version 01.   
18

  Equation (5) of AMS-III.AO, Version 01 
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FE is also defined as ηflare for the flare. 
 

Note that the quantity                                                                  

                                     is expected to be larger than the quantity              

                         due to the MD component including biogas flow generated from both 

the baseline (on-site) manure and the non-baseline (off-site) heifer manure and food waste.   

4 MONITORING 

4.1 Data and Parameters Available at Validation 

 

Data / Parameter GWP 

Data unit tCO2e/tCH4 

Description Global Warming Potential of methane 

Source of data AMS-III.AO, version 01 

Value applied: 21 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology states that this value is to be used 

 Purpose of Data Calculation of baseline emissions and project emissions 

Comments n/a 

 

Data / Parameter DCH4 

Data unit tCH4/m
3
 CH4 

Description Density of methane at 20°C and 1 atm 

Source of data AMS-III.D, version 19.0 

Value applied: 0.00067 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology states that this value is to be used 

 Purpose of Data Calculation of baseline emissions and project emissions 

Comments n/a 

 

Data / Parameter UFb 

Data unit unitless 

Description Model correction factor to account for uncertainties in BE 

calculation relating to manure management system 
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Source of data AMS-III.D, version 19.0 

Value applied: 0.94 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology states that this value is to be used 

 Purpose of Data Calculation of baseline emissions 

Comments n/a 

 

Data / Parameter MCFlagoon 

Data unit percent 

Description Methane conversion factor of anaerobic lagoon 

Source of data 2006 IPCC Guidelines for National Greenhouse Gas Inventories, 

Volume 4, Chapter 10, Emissions from Livestock and Manure 

Management; Table 10.17 

Value applied: 68% 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology AMS-III.D, version 19.0 states that this value is 

derived from the above referenced source.  Average annual 

ambient temperature of site is 11.4°C (from NOAA 30-year 

monthly normal data). 

 Purpose of Data Calculation of baseline emissions 

Comments n/a 

 

Data / Parameter B0,dairy,low roughage 

Data unit m
3
 CH4/kg dm of VSdairy 

Description Maximum methane producing potential of dairy cows on a low 

roughage diet 

Source of data EPA Climate Leaders Greenhouse Gas Inventory Protocol, Offset 

Project Methodology, Project Type: Managing Manure with Biogas 

Recovery Systems, Version 1.3, August 2008, Table IIa 

Value applied: 0.35 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology AMS-III.D, version 19.0 allows for country-specific 

published sources of this parameter.  Comparison to IPPC default 

value shows no significant difference. 

 Purpose of Data Calculation of baseline emissions and project emissions 

Comments n/a 

 

Data / Parameter B0,dairy,high roughage 
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Data unit m
3
 CH4/kg dm of VSdairy 

Description Maximum methane producing potential of dairy cows on a high 

roughage diet 

Source of data EPA Climate Leaders Greenhouse Gas Inventory Protocol, Offset 

Project Methodology, Project Type: Managing Manure with Biogas 

Recovery Systems, Version 1.3, August 2008, Table IIa 

Value applied: 0.24 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology AMS-III.D, version 19.0 allows for country-specific 

published sources of this parameter.  Comparison to IPPC default 

value shows no significant difference. 

 Purpose of Data Calculation of baseline emissions and project emissions 

Comments n/a 

 

Data / Parameter B0,heifer 

Data unit m
3
 CH4/kg dm of VSheifer 

Description Maximum methane producing potential of heifers 

Source of data EPA Climate Leaders Greenhouse Gas Inventory Protocol, Offset 

Project Methodology, Project Type: Managing Manure with Biogas 

Recovery Systems, Version 1.3, August 2008, Table IIa 

Value applied: 0.17 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology AMS-III.D, version 19.0 allows for country-specific 

published sources of this parameter.  Comparison to IPPC default 

value shows no significant difference. 

 Purpose of Data Calculation of baseline emissions and project emissions 

Comments n/a 

 

Data / Parameter VSdairy,d 

Data unit kg dm/dairy cow/day 

Description Volatile solids of dairy cows (on a dry matter weight basis) 

Source of data American Society of Agricultural Engineers (ASAE) Standards 

2005, ASAE D384.2. Table 1.b: Volatile solids of Dairy Lactating 

Cows. 

Value applied: 7.5 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology AMS-III.D, version 19.0 allows for nationally 

published sources of this parameter.  Comparison to IPPC default 

value shows no significant difference. 
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 Purpose of Data Calculation of baseline emissions and project emissions 

Comments n/a 

 

Data / Parameter VSheifer,d 

Data unit kg dm/heifer/day 

Description Volatile solids of heifers (on a dry matter weight basis) 

Source of data American Society of Agricultural Engineers (ASAE) Standards 

2005, ASAE D384.2. Table 1.b: Volatile solids of Dairy- Heifer 

Value applied: 3.2 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology AMS-III.D, version 19.0 allows for nationally 

published sources of this parameter.  Comparison to IPPC default 

value shows no significant difference. 

 Purpose of Data Calculation of baseline emissions and project emissions 

Comments n/a 

 

Data / Parameter EFCO2,GRID 

Data unit tCO2e/MWh 

Description CO2 emissions factor of the electricity grid 

Source of data Calculated in accordance with Methodology AMSI.F, version 02, 

and Methodological tool “Tool to calculate the emission factor for 

an electricity system”, version 04.0. 

Value applied: 0.662 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

See Appendix C for quantification of this parameter. 

 Purpose of Data Calculation of baseline emissions  

Comments n/a 

 

Data / Parameter FE 

Data unit percent 

Description Generator (flare) efficiency 

Source of data Methodology AMS-III.AO 

Value applied: 100% 

Justification of choice of 

data or description of 

measurement methods 

Methodology AMS-III.AO default value   
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and procedures applied 

 Purpose of Data Calculation of project emissions  

Comments References methane destruction efficiency where a generator-

engine is the combustion device.  Flare efficiency is noted in 

Section 4.2, ηflare. 

 

Data / Parameter B0,ww 

Data unit Kg CH4/kg COD 

Description Methane producing capacity of wastewater 

Source of data AMS-III.H, version 17.0 

Value applied: 0.25 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology states that this value is to be used 

 Purpose of Data Calculation of project emissions 

Comments n/a 

 

Data / Parameter UFPJ 

Data unit unitless 

Description Model correction factor to account for uncertainties in PE 

calculation relating to residual waste 

Source of data AMS-III.H, version 17.0 

Value applied: 1.12 

Justification of choice of 

data or description of 

measurement methods 

and procedures applied 

Methodology states that this value is to be used 

 Purpose of Data Calculation of project emissions 

Comments n/a 

 

4.2 Data and Parameters Monitored  

 

Data / Parameter Tref,flow meter 

Data unit °C 

Description Standard reference temperature of biogas flow meters 

Source of data Flow meter specifications 

Description of Information proved by flow meter manufacturer’s meter 
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measurement methods 

and procedures to be 

applied 

specification 

Frequency of 

monitoring/recording 

Information proved by flow meter manufacturer’s meter 

specification 

Value applied: 70°F  

Monitoring equipment n/a 

QA/QC procedures to be 

applied 

n/a 

Purpose of data To ensure flow and density data use consistent standard 

temperature and pressure conditions. 

Calculation method If this temperature is different from the methane density reference 

temperature, apply the following correction factor to the measured 

flow meter volume: 

Tref,flow meter (in Kelvin) / TSTP (in Kelvin), where TSTP is based on 

20°C 

Comments The current flow meter installed is mass-flow compensated and, 

therefore, does not need to account for this parameter. 

 

Data / Parameter Pref,flow meter 

Data unit atm 

Description Standard reference pressure of biogas flow meters 

Source of data Flow meter specifications 

Description of 

measurement methods 

and procedures to be 

applied 

Information proved by flow meter manufacturer’s meter 

specification 

Frequency of 

monitoring/recording 

Information proved by flow meter manufacturer’s meter 

specification 

Value applied: 1 atm  

Monitoring equipment n/a 

QA/QC procedures to be 

applied 

n/a 

Purpose of data To ensure flow and density data use consistent standard 

temperature and pressure conditions. 

Calculation method If this temperature is different from the methane density reference 

temperature, apply the following correction factor to the measured 

flow meter volume: 

Pref,flow meter (in atm) / PSTP (in atm), where PSTP is based on 1 

atm 
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Comments The current flow meter installed is mass-flow compensated and, 

therefore, does not need to account for this parameter. 

 

Data / Parameter F:Cconcentrate 

Data unit Percent 

Description Concentrate percent of dairy cow feed 

Source of data Farm’s feed ration records 

Description of 

measurement methods 

and procedures to be 

applied 

Farm documents its type of feed and rations to its dairy cows.  

This documentation is standard dairy industry practice and 

important to the overall management of the farm’s livestock health 

and finances.  Farm personnel record this data from internal and 

external feed sources into their livestock management system.  

This information is not primarily connected with GHG emissions 

and is part of the farm’s normal course of business, therefore is 

considered accurate and unbiased. 

Frequency of 

monitoring/recording 

Periodic records throughout the year will be collected and 

averaged on a calendar year basis. 

Value applied: 45%  

Monitoring equipment Data is based on the type of feed (forage or concentrate) and the 

quantity (typically in tons) recorded in the farm’s livestock 

management system. 

QA/QC procedures to be 

applied 

This information is not connected with GHG emissions and is part 

of the farm’s normal course of business, therefore is considered 

accurate and unbiased. 

Purpose of data Calculation of baseline emissions and project emissions 

Calculation method Calculation will be required to convert the specific feed ration tons 

to a percent of total. 

Comments n/a 

 

Data / Parameter F:Cforage 

Data unit Percent 

Description Forage percent of dairy cow feed 

Source of data Farm’s feed ration records 

Description of 

measurement methods 

and procedures to be 

applied 

Farm documents its type of feed and rations to its dairy cows.  

This documentation is standard dairy industry practice and 

important to the overall management of the farm’s livestock health 

and finances.  Farm personnel record this data from internal and 

external feed sources into their livestock management system.  

This information is not primarily connected with GHG emissions 

and is part of the farm’s normal course of business, therefore is 
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considered accurate and unbiased. 

Frequency of 

monitoring/recording 

Periodic records throughout the year will be collected and 

averaged on a calendar year basis. 

Value applied: 52%  

Monitoring equipment Data is based on the type of feed (forage or concentrate) and the 

quantity (typically in tons) recorded in the farm’s livestock 

management system. 

QA/QC procedures to be 

applied 

This information is not connected with GHG emissions and is part 

of the farm’s normal course of business, therefore is considered 

accurate and unbiased. 

Purpose of data Calculation of baseline emissions and project emissions 

Calculation method Calculation will be required to convert the specific feed ration tons 

to a percent of total. 

Comments n/a 

 

Data / Parameter Ndairy 

Data unit Count 

Description Number of dairy cows 

Source of data Farm’s livestock management system records 

Description of 

measurement methods 

and procedures to be 

applied 

Farm periodically documents its inventory of dairy cows.  This 

documentation is standard dairy industry practice and important to 

the overall management of the farm’s livestock and finances.  

Farm personnel record this data into their livestock management 

system.  This information is not primarily connected with GHG 

emissions and is part of the farm’s normal course of business, 

therefore is considered accurate and unbiased. 

Frequency of 

monitoring/recording 

Periodic records throughout the year will be collected and 

averaged on a calendar year basis. 

Value applied: 120  

Monitoring equipment Data is based on manual counts of the livestock and recorded in 

the farm’s livestock management system. 

QA/QC procedures to be 

applied 

This information is not connected with GHG emissions and is part 

of the farm’s normal course of business, therefore is considered 

accurate and unbiased. 

Purpose of data Calculation of baseline emissions and project emissions 

Calculation method n/a 

Comments n/a 

 

Data / Parameter Nheifer 
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Data unit Count 

Description Number of heifers 

Source of data Farm’s livestock management system records 

Description of 

measurement methods 

and procedures to be 

applied 

Farm periodically documents its inventory of heifers.  This 

documentation is standard dairy industry practice and important to 

the overall management of the farm’s livestock and finances.  

Farm personnel record this data into their livestock management 

system.  This information is not primarily connected with GHG 

emissions and is part of the farm’s normal course of business, 

therefore is considered accurate and unbiased. 

Frequency of 

monitoring/recording 

Periodic records throughout the year will be collected and 

averaged on a calendar year basis. 

Value applied: 320 

Monitoring equipment Data is based on manual counts of the livestock and recorded in 

the farm’s livestock management system. 

QA/QC procedures to be 

applied 

This information is not connected with GHG emissions and is part 

of the farm’s normal course of business, therefore is considered 

accurate and unbiased. 

Purpose of data Calculation of baseline emissions and project emissions 

Calculation method n/a 

Comments Nheifer on farm = 200;  

Nheifer off-farm = 600. 

 

Data / Parameter MS%BL.lagoon 

Data unit Percent 

Description Fraction of manure handled in the baseline anaerobic lagoon 

Source of data Representation from farm 

Description of 

measurement methods 

and procedures to be 

applied 

Farm will represent the percent of the manure to the anaerobic 

lagoon.  No formal monitoring of this parameter is in place as this 

describes the basic operations of the farm’s manure management 

practice. 

Frequency of 

monitoring/recording 

Representation is made annually or during each monitoring 

period. 

Value applied: 100% 

Monitoring equipment No monitoring equipment is applied.  Farm’s representation is via 

verbal statement to VVB or written statement. 

QA/QC procedures to be 

applied 

The farm’s representation of this parameter can generally be 

confirmed via its manure management permit(s) and visual 

observation of the farm’s manure management system. 



 PROJECT DESCRIPTION: VCS Version 3 

 

v3.2 32 

Purpose of data Calculation of baseline emissions  

Calculation method n/a 

Comments MS%BL.lagoon,dairy = 100%; 

MS%BL.lagoon,heifer  on farm = 100%; 

MS%BL.lagoon,heifer off-farm = 0% 

 

Data / Parameter EGBL 

Data unit MWh/yr 

Description Electricity generated to the grid 

Source of data Project’s generator kWh data recorded to the data logger 

Description of 

measurement methods 

and procedures to be 

applied 

Farm shall operate and maintain the kWh meter and an 

associated data logger to ensure data is collected and stored at 

the required intervals.  Data will be provided to NativeEnergy at 

least annually.  

Frequency of 

monitoring/recording 

Electrical generator production is measured continuously by the 

kWh meter and records the accumulated kWh at least hourly. 

Value applied: 512.5 

Monitoring equipment Meter is an industry recognized meter designed for measuring 

kWh under the Project conditions. Meter is calibrated to 

recognized industry standard. 

QA/QC procedures to be 

applied 

Meter is a standard kWh energy meter.  These meters commonly 

meet or exceed the minimum requirements for accuracy as 

provided by the industry recognized standard. 

Purpose of data Calculation of baseline emissions  

Calculation method Data will be converted from kWh to MWh 

Comments n/a 

 

Data / Parameter MS%digester 

Data unit Percent 

Description Fraction of manure handled in the project anaerobic digester 

Source of data Representation from farm 

Description of 

measurement methods 

and procedures to be 

applied 

Farm will represent the percent of the manure to the anaerobic 

digester.  No formal monitoring of this parameter is in place as this 

describes the basic operations of the farm’s manure management 

practice. 

Frequency of 

monitoring/recording 

Representation is made annually or during each monitoring 

period. 

Value applied: 100% 
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Monitoring equipment No monitoring equipment is applied.  Farm’s representation is via 

verbal statement to VVB or written statement. 

QA/QC procedures to be 

applied 

The farm’s representation of this parameter can generally be 

confirmed via its manure management permit(s) and visual 

observation of the farm’s manure management system.  The 

parameter may also be confirmed via a comparison of manure 

and food waste claimed to be handled by the digester and the 

monitored biogas flow generated by the digester. 

Purpose of data Calculation of project emissions  

Calculation method n/a 

Comments n/a 

 

 

Data / Parameter Qww 

Data unit m
3 

Description Volume of wastewater treated in Project wastewater treatment 

system 

Source of data Monitored volumetric flow 

Description of 

measurement methods 

and procedures to be 

applied 

Flow will be monitored using a suitable flow meter to measure 

volumetric flow of liquid slurry. 

Frequency of 

monitoring/recording 

Continuous 

Value applied: 6,000 gallons/day 

Monitoring equipment Continuous flow meter to measure volumetric flow of the post-

separator digester effluent delivered to the manure storage facility. 

QA/QC procedures to be 

applied 

Flow meter to be calibrated in accordance with industry standard 

and at frequency recommended by vendor. 

Purpose of data Calculation of project emissions 

Calculation method n/a 

Comments Ex ante value is estimated based on published liquid manure 

excretion rates from milking cows and heifers, and expected 

delivery rates of off-site waste to farm.  A portion of this flow is 

removed by the solids separator prior to the wastewater treatment 

system (i.e., the farm’s manure storage facility).  A solids 

separator solids volume removal value of 11% is used. 

 

Data / Parameter CODinflow 
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Data unit t COD/m
3 

Description Chemical Oxygen Demand of wastewater inflow to the Project 

treatment system 

Source of data Sampling 

Description of 

measurement methods 

and procedures to be 

applied 

Samples taken and submitted to independent laboratories that will 

measure COD in accordance with industry recognized 

methodology 

Frequency of 

monitoring/recording 

Sampling and measurements taken at intervals to meet a 90/10 

confidence/precision level 

Value applied: 0.07 kg COD/gallon 

Monitoring equipment Sampling done by a farm representative at a location that is 

representative of flow.  Independent lab to perform the 

measurement. 

QA/QC procedures to be 

applied 

Independent lab will follow industry recognized methodology 

Purpose of data Calculation of project emissions 

Calculation method n/a 

Comments Ex ante value is estimated based on published COD values for 

dairy cows, heifers, and food waste, and combined together in 

proportions to what is fed into the digester.  A digester COD 

removal efficiency value of 30% is used. 

 

Data / Parameter CODoutflow 

Data unit t COD/m
3 

Description Chemical Oxygen Demand of wastewater outflow from the Project 

treatment system 

Source of data Sampling 

Description of 

measurement methods 

and procedures to be 

applied 

Samples taken and submitted to independent laboratories that will 

measure COD in accordance with industry recognized 

methodology 

Frequency of 

monitoring/recording 

Sampling and measurements taken at intervals to meet a 90/10 

confidence/precision level 

Value applied: TBD 

Monitoring equipment Sampling done by a farm representative at a location that is 

representative of flow.  Independent lab to perform the 

measurement. 

QA/QC procedures to be Independent lab will follow industry recognized methodology 
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applied 

Purpose of data  Calculation of project emissions 

Calculation method n/a 

Comments n/a 

 

Data / Parameter ηCOD,PJ 

Data unit percent
 

Description COD removal efficiency of the Project treatment system 

Source of data Calculated from CODinflow and CODoutflow 

Description of 

measurement methods 

and procedures to be 

applied 

See description for CODinflow and CODoutflow 

Frequency of 

monitoring/recording 

See description for CODinflow and CODoutflow 

Value applied: 80% 

Monitoring equipment See description for CODinflow and CODoutflow 

QA/QC procedures to be 

applied 

See description for CODinflow and CODoutflow 

Purpose of data  Calculation of project emissions 

Calculation method (CODinflow - CODoutflow)/ CODinflow 

Comments Ex ante value is estimated based on published COD removal 

efficiency for a dairy lagoon. 

 

Data / Parameter VRG 

Data unit m
3
 biogas/min 

Description Volumetric flow rate of the residual gas (biogas) to the flare 

Source of data Flow meter 

Description of 

measurement methods 

and procedures to be 

applied 

Farm shall operate and maintain the flow meter and an associated 

data logger to ensure data is collected and stored at the required 

intervals.  Data will be provided to NativeEnergy at least annually.  

Frequency of 

monitoring/recording 

Biogas flow is measured continuously by the flow meters and 

records the accumulated flow at least hourly. 

Value applied: 0.01 

Monitoring equipment Meter is an industry recognized meter designed for measuring 

biogas flow under the Project conditions.  Meter will be calibrated 
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to recognized industry standard. 

QA/QC procedures to be 

applied 

Calibration checks will be performed annually. 

Purpose of data Calculation of project emissions  

Calculation method Data will be corrected to standard temperature and pressure, if 

applicable. 

Comments If flare is not in service, the biogas flow associated with venting 

will be estimated based on logged digester pressure, pressure 

relief set point, and calculation of flow based on design 

configuration of the pressure relief valve. 

The current flow meter installed is mass-flow compensated and, 

therefore, does not need to account for parameters Tref,flow meter and 

Pref,flow meter. 

 

Data / Parameter VGEN 

Data unit m
3
 biogas/min 

Description Volumetric flow rate of the biogas (biogas) to the genset 

Source of data Flow meter 

Description of 

measurement methods 

and procedures to be 

applied 

Farm shall operate and maintain the flow meter and an associated 

data logger to ensure data is collected and stored at the required 

intervals.  Data will be provided to NativeEnergy at least annually.  

Frequency of 

monitoring/recording 

Biogas flow is measured continuously by the flow meters and 

records the accumulated flow at least hourly. 

Value applied: 18 

Monitoring equipment Meter is an industry recognized meter designed for measuring 

biogas flow under the Project conditions.  Meter will be calibrated 

to recognized industry standard. 

QA/QC procedures to be 

applied 

Calibration checks will be performed annually. 

Purpose of data Calculation of ex post project emissions  

Calculation method Data will be corrected to standard temperature and pressure, if 

applicable. 

Comments The current flow meter installed is mass-flow compensated and, 

therefore, does not need to account for parameters Tref,flow meter and 

Pref,flow meter. 

 

Data / Parameter vCH4,RG 

Data unit Percent 
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Description Volumetric fraction of methane in the residual gas (biogas) 

Source of data Calibrated, portable gas analyzer 

Description of 

measurement methods 

and procedures to be 

applied 

Calibrated, portable gas analyzer that directly measures the 

methane content of the biogas.  Sampling location shall be at a 

location close to where biogas flow measurement occurs. 

Frequency of 

monitoring/recording 

Recording shall be performed in sufficient intervals to demonstrate 

a 90/10 confidence/precision level 

Value applied: 60% (default value provided in AMS-III.D) 

Monitoring equipment Meter is an industry recognized meter designed for measuring 

biogas gas content under the Project conditions.  Meter will be 

calibrated to recognized industry standard. 

QA/QC procedures to be 

applied 

Meter shall be calibrated consistent with industry recognized 

standard. 

Purpose of data Calculation of project emissions  

Calculation method n/a 

Comments n/a 

 

Data / Parameter ηflare 

Data unit Percent 

Description Flare efficiency 

Source of data UNFCCC CDM Methodological tool “Tool to determine the mass 

flow of a greenhouse gas in a gaseous stream”, Version 01 

Description of 

measurement methods 

and procedures to be 

applied 

No measurements are applied.  Default value stated in the 

Methodological tool shall be used.  If the flare equipment is 

changed to a different type, a new value will be use base on the 

default in the Methodological tool. 

Frequency of 

monitoring/recording 

Default value shall apply until flare equipment is changed out and 

a different default value is warranted. 

Value applied: 90% 

Monitoring equipment No monitoring equipment is used. 

QA/QC procedures to be 

applied 

No QA/QC procedures are applied. 

Purpose of data Calculation of project emissions  

Calculation method n/a 

Comments If flare is not in service, a value of 0% will be applied to the 

estimate of flow from venting. 
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4.3 Monitoring Plan 

The Monitoring Plan is as follows: 

• Description of the monitoring plan:  Monitoring of data described in Section 4.2 above will 

be conducted by the Project Proponent.  Data will be provided in final form to NativeEnergy 

annually.  All non-continuous sampling shall be tested to assure the statistical confidence 

level is consistent with the “General Guidelines for Sampling and Surveys for Small-Scale 

CDM Project Activities (Version 01).” 

• Organizational structure, responsibilities and competencies:  The Project Proponent will be 

responsible for the operation of all metering and the collection and reporting of this data to 

NativeEnergy. The operator is experienced in operating manure management equipment 

and is located at the Project site, therefore is well qualified to perform this work.  

Furthermore, the Project Proponent has a contractual obligation with NativeEnergy to 

monitor and deliver data.   

 

• Methods for generating, recording, storing, aggregating, collating and reporting data on 

monitored parameters:  For data that does not require a meter, the operator will manually 

record the data on a log sheet or other farm records at the designated intervals.  All log 

sheets shall be maintained at the Project location with copies to NativeEnergy.  For data 

recorded with meters and manually read and recorded, the operator will enter all logged 

data on log sheets and file at their location, with copies to NativeEnergy.  For data 

continuously recorded and stored in electronic format, the data shall be stored in an 

electronic storage medium as a backup, with an electronic copy provided to NativeEnergy.   

• Procedures for handling internal auditing and non-conformities:  NativeEnergy, Inc. has the 

contractual rights to audit, monitor and verify the data and other pertinent records as may 

be required in order to insure accuracy.   

5 ENVIRONMENTAL IMPACT 

 

Applicable environmental assessments and permits are identified in Section 1.11 above. 

6 STAKEHOLDER COMMENTS 

 

No stakeholder consultations were necessary for this project.   
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APPENDIX A: LIST OF SUPPORTING DOCUMENTATION 

Filename Description Source 

EIA860 RFC 2011.xlsx Power plant and unit capacity 
and on-line data; for year 2011 

U.S. DOE EIA-860, including 
calculations developed by 
NativeEnergy 

EIA861_1 RFC 2007-2011.xlsx Utility energy disposition 
(including wholesale purchases, 
exchanges, and wheeled 
energy); for years 2009 through 
2011 

U.S. DOE EIA-861, including 
calculations and summary tables 
developed by NativeEnergy 

EIA923 RFC 2007-2011.xlsx Power plant annual generation 
data for RFC; for years 2007 
through 2011. 

U.S. DOE EIA-923, including 
calculations and summary tables 
developed by NativeEnergy 

EIA923and860 RFC 2011.xlsx Power plant annual generation 
data for RFC; for year 2011.  
Includes review of similar project 
activities. 

U.S. DOE EIA-923 and EIA-860, 
including calculations and 
summary tables developed by 
NativeEnergy 

ER calcs_SlateRidge (2015-01-
29).xlsx 

Calculation of Project BE, PE, 
and ER 

NativeEnergy 

AgSTAR database 
digesters_dairy.xlsx 

Database of US dairy digester 
projects 

EPA AgSTAR database 

USDA NASS dairy data.xlsx Database of US dairy farms USDA NASS database 

SRF Purchase Agreement.pdf Redacted agreement between 
Project Proponent and 
NativeEnergy 

NativeEnergy 

NCDC historical temperature 
data_Chambersburg PA.pdf 

Historical average ambient 
temperatures for region 

National Climatic Data Center 
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APPENDIX B: DEMONSTRATION AND ASSESSMENT OF ADDITIONALITY 

Demonstration of project additionality is conducted using the UNFCCC CDM “Guidelines on the 

Demonstration of Additionality of Small-Scale Project Activities”, Version 09.0.  In accordance with these 

guidelines, Paragraph 1, the project would not have occurred due to at least one of the barriers listed.  In 

the case of the Project, the “Barrier due to prevailing practice” is applicable, i.e., there exists a prevailing 

practice to the project activity that would have led to higher emissions.  That prevailing practice is the 

continued operation of the farm under the baseline scenario with no implementation of a small-scale 

digester and generator; this business-as-usual case would have resulted in the continued release of GHG 

emissions from the anaerobic lagoon and the continued release of GHG emissions from the electricity 

grid absent the biogas digester and electric generator.    

While there are a number of dairy farm digester projects installed and operating in the U.S., the 

economics of installing digesters at small farms is challenging.  The main driver of most digester projects 

is the sale of electricity from the electrical generator fuelled with the digester biogas.  For small farms with 

few dairy cow equivalents, there will be proportionally less biogas that can be generated and, hence, the 

generator must be sized smaller.  Smaller generators and digesters are, on a per unit basis, generally 

more expensive than projects of more conventional size due to poor economies of scale.  Because of 

this, it is not as common to see digester projects at farms under 500 cows and/or with generators less 

than 100 kW.  The Project’s milking cow equivalent (accounting for the project’s heifer count feeding the 

digester) is 200 cows and the generator size is 60 kW – placing the project below the level of prevailing 

practice for commercially viable dairy digester/generator projects. 

To demonstrate that small farm digester and generator projects are not common practice, data from the 

EPA AgSTAR database was used.
19

  Of the 239 operating farm-based anaerobic digesters in the U.S. 

that are tracked in this database, 154 are fed with dairy manure only and employ electric generation. Of 

those 154 projects, only 5 are of comparable size or less to the Project.  This is despite the fact that there 

significantly more small dairy farms than large farms in the U.S.
20

 

 

                                                 
19

  EPA AgSTAR database, as of January, 2014:  http://www.epa.gov/agstar/projects/ 
20

  USDA National Agricultural Statistics Service: http://quickstats.nass.usda.gov. 

http://www.epa.gov/agstar/projects/
http://quickstats.nass.usda.gov/
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APPENDIX C: QUANTIFICATION OF PROJECT EMISSION FACTOR EF 

The following assessment is in accordance with UNFCCC CDM Methodological Tool (Version 04.0), “Tool 

to calculate the emission factor for an electricity system” (the “Tool”).    

STEP 1: Identify the relevant electricity systems 

 

The CDM definition of the “project electricity system” as stated in the Tool is: 

“…the spatial extent of the power plants that are physically connected through transmission and 

distribution lines to the project activity (e.g. the renewable power plant location or the consumers 

where electricity is being saved) and that can be dispatched without significant transmission 

constraints.”    

The Project is interconnected to West Penn Power (formerly Allegheny Power).  West Penn Power is 

a member of the NERC Reliability First Corporation (RFC) region.
21

  For purposes of this Project 

Activity, the relevant electric power system is identified as the Reliability First Corporation NERC 

region.  The choice to use the NERC RFC region is a sufficiently broad Project boundary to meet the 

CDM definition of the relevant electric power system.  The RFC mission is consistent with the CDM 

definition of relevant electric power system, as the purpose of the RFC is to “...to preserve and 

enhance bulk power system reliability and security across 13 states and the District of Columbia by 

setting and enforcing electric reliability standards.” 
22

   As a component to that mission, RFC (and its 

Regional Coordinators) monitors and assesses the transmission performance within its bulk power 

system.  The result is the dispatching of power plants and delivery of electricity throughout its bulk 

power system without significant transmission constraints. 

Other connected electricity systems import and/or export electricity to the RFC region.  In accordance 

with the Tool, these connected electricity systems are located in Annex I countries (the United States 

and Canada) and, therefore, their emission factors are considered zero. 

All grid power plants/units that are connected to the RFC region are publicly reported and listed in the 

U.S. DOE EIA database under Form EIA-923.  The most current year of final data is 2011. 

STEP 2: Choose whether to include off-grid power plants in the project electricity system 

The Project Activity involves only power production facilities that are connected to the power grid and 

no power production facilities that are off grid.  Therefore, the only option available is Option I of this 

step: only grid power plants are included in the calculation. 

STEP 3: Select a method to determine the operation margin (OM) 

The calculation of the operating margin emission factor (EFgrid,OM) is based on the simple OM method 

using the ex ante option.  Low-cost/must run resources in the RFC region consist of hydro, 

geothermal, wind, biomass, nuclear, and solar generation, while fossil fired plants using coal, natural 

gas, and oil are typically dispatched against load and are not considered low-cost/must run units.  

                                                 
21

 http://www.eia.gov/electricity/data/eia861/index.html 
22  Source: www.rfirst.org  

http://www.eia.gov/electricity/data/eia861/index.html
http://www.rfirst.org/
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Low-cost/must-run resources constitute less than 50% of the total generation in the RFC region, 

averaged over the last five years, as shown in the table below:
23

 

 

Year 

Total generation from all 

resources in RFC region  

(MWh) 

Generation from low-cost/must-

run resources in RFC region only  

(MWh) 

Percent of low-

cost/must-run vs. 

total generation 24 

2007       1,023,345,611           281,907,350  27.5% 

2008       1,005,135,854           289,572,946  28.8% 

2009          925,525,505           282,151,790  30.5% 

2010          980,740,580           292,865,423  29.9% 

2011          960,622,364           297,995,386  31.0% 

AVERAGE 4,895,369,914       1,444,492,894  29.5% 

A three-year generation-weighted average is used to determine the operating margin, OM, based on 

the most currently available data which, as of the submission date of this document, is years 2009, 

2010, and 2011. 

STEP 4: Calculate the operating margin emission factor according to the selected method 

The simple OM emission factor is calculated using Option A: the calculation is based on the net 

electricity generation and a CO2 emission factor of each power unit.  Option B is not chosen because 

the necessary data for Option A is available.  Low-cost/must-run units are not included.  In 

accordance with the Tool, the equation to apply is:
25

 

 

                  
                

       

 

 
where: 
 

EFgrid,OMsimple,y Simple operating margin CO2 emission factor in year y (t CO2/MWh) 
 

EGm,y Net quantity of electricity generated and delivered to the grid by power unit m 
in year y 
 

EFEL,m,y CO2 emission factor of power unit m in year y 
 

                                                 
23

  Source: U.S. DOE EIA-923 Schedules 2, 3, 4,and 5, and EIA-860, Page 1 Generation and Fuel Data.  See 

“EIA923 RFC 2007-2011.xlsx” provided under separate cover. 
24  “Generation from low-cost/must-run resources only” /  “Total Generation from all resources” 
25

  Equation (1) of the Tool. 
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y The relative year as per the data vintage chosen 
 

m All power units serving the grid in year y except low-cost/must-run power units 
 

 
EFEL,m,y is determined using Option A1 of the Tool and applying the following equation:

26 
 

         
                          

     

 

 
where: 
 

EFEL,m,y CO2 emission factor of power unit m in year y (t CO2/MWh) 
 

FCi,m,y Amount of fuel type i consumed by power plant m in year y (mass or volume 
unit) 
 

NCVi,y Net calorific value (energy content) of fuel type i in year y (GJ/mass or volume 
unit) 
 

EFCO2,i,y CO2 emission factor of fuel type i in year y (t CO2/GJ) 
 

EGm,y Net quantity of electricity generated and delivered to the grid by power unit m 
in year y 
 

m All power units serving the grid in year y except low-cost/must-run power units 
 

i All fuel types combusted in power unit m in year y 
 

y The relative year as per the data vintage chosen 
 

The publicly available U.S. DOE EIA-923 data lists each power unit’s fuel energy content consumed 

(in MMBtu).  The product                  in the above equation is mathematically equivalent to 

the fuel energy content consumed, thus the above equation can be reduced to           where 

ECi,m,y equals the reported energy content of fuel type i consumed by power plant m in year y 

(MMBtu).   

The modified equation to be used is as follows: 

 

                                                 
26

  Equation (2) of the Tool. 
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The U.S. DOE EIA publishes carbon factors EFCO2,i  in kg CO2/MMBtu.
27

  EGm,y is obtained from U.S. 

DOE EIA-923 data. 

In accordance with the Tool, electricity imports are treated as a single power plant where, in the case 

of U.S. and Canadian locations, is assigned an emission value of 0 t CO2/MWh.  Electricity imports 

are approximated by comparing the net electricity generated in the RFC regional grid (EGm,y) with the 

total electricity consumed by all load serving entities in the same RFC region.  The former was 

determined above using U.S. DOE EIA-923 data for 2009 through 2011.  The latter is determined via 

U.S. DOE EIA-861 data
28

, which provides utility-reported retail sales data for utilities located in all 

NERC regions.  The comparison is approximate, as utilities reporting their region as RFC may, in fact, 

conduct some of their reported transactions in regions other than RFC (and, similarly, utilities may 

report their region as being in another NERC region but conduct some reported transactions in RFC).  

Hourly data of all imported energy across the physical boundary of RFC is not publicly available.   

The results of this comparison show that for the last three years and on an annual basis, generation 

exceeded retail sales.  The conclusion can be made that the RFC is a net exporter.  This is confirmed 

through data reported in EIA-411 which shows that the RFC capacity margin over the last five years, 

at least up to the last reporting year of 2009, exceeded 17%, indicating that there is sufficient 

generation available to meet demand.
29

 

The results of this comparison are shown below.  For the most recent three years of data, EIA data 

indicates that for the RFC region on an annual basis there is more generation than demand, implying 

that RFC is, on an annual basis, a net exporter of energy.  Therefore, imports are considered zero. 

 

Year 

Total energy required to 

meet load within RFC 

region (approximate) 

(MWh) 

Total generation 

from all resources in 

RFC region  

(MWh) 

Implied net 

imports 

(approximate) 

(MWh) 30 

Implied percent 

of imported  

energy 31 

2009 848,664,341           925,525,505  (76,861,164) 0% 

2010 834,004,584           980,740,580  (146,735,996) 0% 

2011 785,451,975           960,622,364  (175,170,389) 0% 

                                                 
27

  Source: U.S. DOE EIA, Voluntary Reporting of Greenhouse Gases Program Fuel Emission Coefficients;   

http://www.eia.gov/oiaf/1605/coefficients.html  
28

  Source: U.S. DOE EIA-861, File 1.  Only those utilities were selected that reported their NERC region as RFC or 

RFC/SERC.  See “EIA861_1 RFC 2007-2011.xlsx” provided under separate cover. 
29  Source: U.S. DOE EIA-411, “Net Internal Demand, Capacity Resources, and Capacity Margins”.  See 

http://www.eia.gov/electricity/data/eia411/summer_capacity_2011.pdf  
30  “Total energy required to meet load” – “total generation from all resources” 
31  “Implied net imports” / “Total energy required to meet load”.  If “Implied Net Imports” is less than zero (indicating 

net exports) then the implied percent of imported energy equals zero. 

http://www.eia.gov/oiaf/1605/coefficients.html
http://www.eia.gov/electricity/data/eia411/summer_capacity_2011.pdf
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The simple OM emission factor, EFgrid,OMsimple, for the RFC region is calculated as 0.887 t CO2/MWh, 

as shown in the following table: 

 

Year 

Power units other than low-cost/must 

run resources 
Net imports  

Simple OM 

emission factor, 

EFgrid,OMsimple  

(t CO2/MWh) 32 

Total tonnes CO2 

emissions  

(t CO2) 

Total 

generation  

(MWh) 

Total tonnes 

CO2 emissions  

(t CO2) 

Total 

generation  

(MWh) 

2009  579,096,863   643,373,715  0 0      0.900  

2010  611,829,616  687,875,157  0 0      0.889  

2011 577,717,926  662,626,978  0 0      0.872  

TOTAL 1,768,644,161  1,993,875,850  0 0 0.887  

STEP 5: Calculate the build margin (BM) emissions factor 

The build margin, BM, is calculated using Option 1 of the Tool: for the first crediting period, on an ex 

ante basis using the most currently available information which, as of the date of this document, is 

through 2011. The project participant has chosen the Option 1 based on the opportunity to choose 

either one as granted in the Tool.  As such, the emission factor will not be monitored during the 

crediting period. 

In accordance with Paragraph 71(a) of the Tool, the following set of five most recently built power 

units in the RFC region are identified using U.S. DOE EIA-860 unit data.
 33, 34

  This set of five units is 

denoted as SET5-units.  Their annual electricity generation, AEGSET-5-units, is estimated at 137,200 MWh, 

and is determined as follows:  

 

                                                 
32  (“Total t CO2 from power units other than low-cost/must-run” + “Total t CO2 from imports”) / (“Total generation from 

power units other than low-cost/must-run” + “Total generation from imports”) 
33

  U.S. DOE Form EIA-860, Generator 2011 data.  See “EIA860 RFC 2011.xlsx” provided under separate cover. 
34

  More than five units became operational in 12/2011; units with the most recent EIA number within that month were 

selected. 
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Plant Unit No. 
Primary 

Fuel Type 
Date of 

Operation 

Installed 
Capacity 

(MW) 

Approximate 
annual generation 

(SET5-units)  
(MWh) 

35 

NJ Oak Solar Plant OAK Solar (PV) 12/2011 10 12,300 

Heller Industrial Parks UNIT1 Solar (PV) 12/2011 3.3 4,000  

L'Oreal Piscataway UNIT1 Solar (PV) 12/2011 1 1,200 

McKee City Solar 
Phase 2 

UNIT1 Solar (PV) 12/2011 2.6 3,200 

Chestnut Flats Wind 
Farm 

1 Wind 12/2011 38 116,500 

TOTAL     137,200 

In accordance with Paragraph 71(b) of the Tool, the annual electricity of the project electricity system, 

AEGtotal, for the most current year (2011) is determined to be 960,622,364 MWh based on U.S. DOE 

EIA-923.  20% of this value is 192,124,473 MWh. The most recently built plants which add up to 

192,124,473 MWh consist of 1,669 units built from October, 1988 through December, 2011 

(excluding units that sell verified emission reduction credits such as VCUs or CRTs).  This set of units 

is denoted as SET≥20 per cent.  The total annual generation comprising the set of power units, AEGSET-≥20 

per cent, is 194,341,989 MWh (which includes the full generation of the last unit of this set).36   

In accordance with Paragraph 71(c) of the Tool, the larger of the two sets, SET5-units and SET≥20 per cent, 

shall be the set to use to determine the build margin.  In this case the SET≥20 per cent is the larger of the 

two, and shall hereinafter be denoted as SETsample.  Many power units in SETsample were built more 

than ten years ago.  In accordance with Paragraphs 71(d), (e), and (f), VCS project(s) originally 

excluded are added back in, and units built greater than ten years ago are used until the 20% level is 

reached. Only two VCS-listed units are in the RFC region; these units are small wind and have little 

effect.  The results are 1,671 units built from October, 1988 through December, 2011.  This set of 

units is denoted as SETsample-CDM->10yrs.  The total annual generation comprising the set of power units, 

AEGSET-sample-CDM, is 194,344,072 MWh (which includes the full generation of the last unit of this set).
37

   

From the SETsample, the generation-weighted average emission factor for the most recent year 

available (2011) is determined based on the following calculation:38 

 

            
                

       

 

 

                                                 
35

  Because the unit has very few operating hours in 2011, an estimated capacity factor was used to determine a full 

year’s expected annual MWh. 14% was used for solar and 35% was used for wind. 
36  See “EIA860 RFC 2011.xlsx” provided under separate cover. 
37  See “EIA860 RFC 2011.xlsx” provided under separate cover. 
38  Equation (13) of the Tool. 
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where: 

 

EFgrid,BM,y Build margin CO2 emission factor in year y (tCO2/MWh) 
 

EGm,y Net quantity of electricity generated and delivered to the grid by power unit m 
in year y 
 

EFEL,m,y CO2 emission factor of power unit m in year y 
 

y The relative year as per the data vintage chosen 
 

m All power units serving the grid in year y except low-cost/must-run power units 
 

EFgrid,BM,y is determined using the same procedure as in Step 4 above.  DOE data collects annual 

power plant specific generation (EIA-923) but not unit-specific generation; as such, the unit-specific 

generation was determined by using each unit’s installed capacity as reported in DOE EIA-860
39

 and 

prorating its capacity share of the power plant’s total capacity across the plant total generation.  This 

was performed for each unit comprising the SETsample.  The resulting generation weight-averaged 

build margin emissions factor, EFgrid,BM, is 0.446 t CO2/MWh, as shown in the following table: 

 

Year 

Tonnes CO2 from all 
power units in SETsample 

(t CO2) 

Generation from all power 
units in SETsample 

(MWh) 

Build margin emissions 
factor, EFgrid,BM 
(t CO2/MWh) 40 

2011 86,756,864         194,344,072      0.446  

STEP 6: Calculate the combined margin emissions factor 

The calculation of the combined margin emissions factor, EFgrid,CM, is based on the weighted average 

of the operating margin and the build margin, using the following formula:41 

 

                                            

where: 

 

EFgrid,OMsimple Operating margin CO2 emission factor in year y (t CO2/MWh) 
 

wOM Weighting of operating margin emissions factor (per cent) 
 

                                                 
39  Source: U.S. DOE EIA-860, Generator file.  See “EIA860 RFC 2011.xlsx” provided under separate cover. 
40 “t CO2 from all power units in SETsample” / “Generation from all power units in SETsample” 
41  Equation (14) of the Tool. 
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EFgrid,BM,y Build margin CO2 emission factor in year y (t CO2/MWh) 
 

wBM Weighting of build margin emissions factor (per cent) 

In accordance with the Tool, the default weighting values used for all projects other than wind and 

solar are: 

          

         

Substituting all values from above, the ex ante combined margin emissions factor, EFgrid,CM, has a 

value of 0.662 t CO2/MWh: 
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APPENDIX D: QUANTIFICATION OF PROJECT EMISSIONS FROM RESIDUAL WASTE, 

PERES WASTE 

The following Project Emissions calculation is in accordance with the UNFCCC CDM Methodology AMS-

III.H, Version 17.0, “Methane recovery in wastewater treatment”.   

Residual waste is, for purposes of the Project, defined as the liquid fraction of the digester effluent after it 

has been processed in the solids separator.  This liquid effluent is pumped to and stored in the farm’s 

lagoon pond.  The relevant procedure to determine the emissions associated with the anaerobic storage 

of this liquid effluent in the lagoon storage pond is Equation (2) of the Methodology, where Project 

Emissions PEww,treatment is substituted for Baseline Emissions BEww,treatment  in accordance with Paragraph 

41.(e) of the Methodology: 

              

                                                                   

 

        

where 

PEww,treatment = Project emissions from methane emissions of the wastewater treatment 
system affected by the project activity in year y (tCO2e) 

Qww,k,y= Volume of wastewater treated in the project wastewater treatment system k in 
year y (m

3
)  

CODinflow,k,y= Chemical oxygen demand of the wastewater inflow to the project wastewater 
treatment system k in year y 

ηCOD,PJ,k= COD removal efficiency of the project wastewater treatment system k in year y 
(t/m

3
) 

MCFww,treatment,PJ,k= Methane correction factor for the project wastewater treatment system k in 
year y 

B0,ww= Methane producing capacity of the project wastewater treatment system k in 
year y (0.25 kg CH4/kg COD) 

UFPJ= Model correction factor to account for model uncertainties (1.12) 

GWPCH4= Global Warming Potential (GWP) of CH4 (21) 

k Index for project wastewater treatment system 

y Year 

    

For purposes of the ex ante estimation, Qww,y is determined using published liquid manure excretion rates 

from milking cows and heifers and expected delivery rates of off-site waste to the Slate Ridge farm.  A 

portion of this flow is removed by the solids separator prior to the wastewater treatment system (i.e., the 

farm’s manure storage facility).  A solids separator solids removal efficiency value of 40% is used, where 

40% of the digester effluent’s solids are removed and used for bedding, and the remaining (1 - 40%) (or 
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60%) flows to the wastewater treatment system (i.e., the farm’s manure storage facility).
42

  The volume 

removal rate of the solids separator, however, is estimated to be only 11% (where the liquid coming out of 

the separator and to the wastewater treatment system is 89% of the digester effluent coming in).  This is 

determined by the relationship of assumed solids content of the liquid inflow to the separator and the 

solids content of the solids outflow from the separator, or: 

           
                                                                      

                                          
 

 
       

   
 

     

For purposes of the ex ante estimation, CODww,y is determined using published COD values for dairy 

cows, heifers,
43

 and food waste,
44

 and combined together in proportions to what is fed into the digester.  

A digester COD removal efficiency value of 30% is used, where 30% of the COD effectively remains in 

the digester effluent and delivered to the solids separator and ultimately to the wastewater treatment 

system (i.e., the farm’s manure storage facility).
45

  The other 70% is captured in the biogas produced with 

the digester.  As noted above, a solids separator solids removal efficiency value of 40% is used, where 

40% of the digester effluent’s solids are removed and used for bedding, and the remaining (1 - 40%) (or 

60%) flows to the wastewater treatment system (i.e., the farm’s manure storage facility). COD removal 

rates are similar to (or greater than) the solids removal rate. 

For purposes of the ex ante estimation, ηCOD,ww,y is assumed to be 80%.
46

  

Since the project scenario wastewater treatment system is the same as the baseline manure storage 

facility, MCFww,treatment,PJ,k is based on the baseline MCFlagoon, which is determined in accordance with the 

IPCC guidance under the 2006 IPCC Guidelines for National Greenhouse Gas Inventories.
 47

  

There is only one wastewater treatment system k, which is the farm’s anaerobic lagoon. 

                                                 
42

  Based on operating experience, screw press solids separators can attain solids separation removal efficiencies 

with dairy manure approaching 50%.  This value is consistent with NCRS published range of 30-50% solids capture 

efficiency for screw press separators (Natural Resources Conservation Service, Conservation Practice Standard, 

Waste Separation Facility, Code 632) and a Cornell study range of 40-50% (Gooch, C.A., Inglis, S.F., and Czymmek, 

K.J, “Mechanical Solid-Liquid Manure Separation: Performance Evaluation on Four New York State Dairy Farms – A 

Preliminary Report”, ASAE, 2005 ASAI Annual International Meeting; Table 9.) 
43

  Source: American Society of Agricultural Engineers (ASAE) Standards 2005, ASAE D384.2. Table 1.b: COD of 

Dairy Lactating Cows and Heifers. 
44

  Separate values of 6,000 mg COD/l (raw snack food wastewater) and 5,500 mg COD/l (mayonnaise) were 

obtained (“Treating wastewater with high oil and grease content using an Anaerobic Membrane Bioreactor (AnMBR). 

Filtration and cleaning assays”, Diez V1, Ramos C, Cabezas JL.; and Proceedings of the World Conference on 

Oilseed Technology and Utilization,  edited by Thomas H. Applewhite, respectively) 
45

  Climate Action Reserve Livestock Protocol 4.0; default value (equ. 5.8) 
46

  “Chemical and Microbiological Consequences of Anaerobic Digestion of Livestock Manure, A Literature Review”, 

Casman, E.A., ICPRB Report # 96-6, October 1996; Table 3. 
47

  2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 4, Chapter 10, Emissions from Livestock 

and Manure Management; Table 10.17. 



 PROJECT DESCRIPTION: VCS Version 3 

 

v3.2 52 

APPENDIX E: QUANTIFICATION OF PROJECT EMISSIONS FROM FLARING, PEFLARING 

 

The following Project Emissions calculation is in accordance with the UNFCCC CDM Methodological tool 

“Project emissions from flaring”, Version 02.0.0. 

The project is equipped with a flare.  Continuous monitoring of the methane destruction efficiency of the 

flare will not be performed.  The farm will meter the flare’s gas flow rate and the temperature of the flare. 

The steps of the methodological tool are presented below: 

Step 1.  Determination of the methane mass flow rate of the residual gas 

Consistent with the UNFCCC CDM Methodological tool “Tool to determine the mass flow of a 

greenhouse gas in a gaseous stream”, Version 01, methane mass flow is calculated as follows: 

                             

where 

FCH4,m = Mass flow rate of methane in the residual gas in hour m (kg/min) 

VRG,m= Volumetric flow rate of residual gas in dry basis at normal conditions
48

 in minute 
m (m

3
/min)  

vCH4,RG Volumetric fraction of CH4 in residual gas (percent) 

ρCH4 = Density of methane at normal conditions (0.00067 kg/m
3
) 

 

 Flow rate, VCH4, is monitored at the project. 

Methane content of the biogas, vCH4,RG,is not monitored but remains relatively constant during the 

operations.  AMS-III.D provides for a default value of 60% to be used (parameter “wCH4”). 

Step 2.  Determination of flare efficiency 

Flare efficiency ηflare will be determined through default values for an enclosed flare as outlined in the 

Methodological tool.  Option A will be selected as the default, which is 90% when the temperature of 

the flare and the flow rate of the gas is within manufacturer’s specification, and flame temperature is 

detected.  

Step 3.  Calculation of project emissions from flaring 

Project Emissions from flaring is calculated as follows: 

                                      

      

   

      

                                                 
48

  Temperature and pressure compensation of the metered gas should be at the same conditions as those of the 

density of methane (20°C and 1 atm). 
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where 

PEflare,y = Project emissions from flaring of methane in year y (tCO2e) 

GWPCH4 = Global Warming Potential (GWP) of CH4 (21) 

FCH4,RG,m = Mass flow rate of methane in the residual gas in minute m (kg/min), as described 
above 

ηflare = Flare efficiency in minute m, as described above 

 


