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1 Introduction 
The Ministry of the Environment and Climate Change (MOECC) proposes changes to O.Reg. 

452/09 (the Regulation) and the incorporated Guideline to support a potential future cap and 

trade program.  

The proposed changes would significantly increase the amount of emissions reported and the 

number of facilities reporting under the Regulation.  The proposed changes include: the 

introduction of several new sources for which reporting will be required; lowering of the 

emission reporting threshold to 10,000 tonnes of CO2e, the division of emissions into those 

with  compliance obligations and those  without compliance obligations, the modification of 

the existing verification requirements; and amendments to the existing methods for 

calculating emissions of greenhouse gases (GHG).  

2 Proposed regulatory changes 
The Ministry is proposing the following changes to O.Reg. 452/09 and the incorporated 

Guideline. 

2.1 Emissions Reporting Threshold 

The Ministry proposes to lower the emissions reporting threshold from 25,000 tonnes of 

carbon dioxide equivalent (CO2e) to 10,000 tonnes, similar to the requirements in Quebec 

(QC) and California (CA).  In calculating emissions for the purposes of the reporting 

threshold, a reporter would be able to deduct from the total CO2e emissions any CO2 

emissions from the combustion of biomass. 

The reporting threshold for liquid petroleum fuel distributors/suppliers will be set at 200 litres 

of fuel, similar to the QC requirement (to create consistency between provinces given the 

potential for the transfer of fuels between the provinces).  

There will not be any emissions thresholds for electricity importers.  This approach is 

intended to prevent importers from subdividing into smaller entities to avoid a compliance 

obligation, and is similar to how California treats their electricity importers. 

The Ministry will maintain the verification threshold at 25,000 tonnes of CO2e emissions. 

Any liquid fuel distributor/supplier (over 30 companies) that exceeds the 200 litres threshold 

will be also be required to verify its emissions report.  Finally, all electricity importers (30-50 

companies) will be required  to verify their emissions reports. 

2.2 Cap and non-capped emission categories  

Some emissions from a source will be categorized as subject to reporting requirements only.  

These emissions will have to be reported but would not be subject to verification or potential 

compliance requirements under a cap and trade program. 
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The Ministry proposes changes to the Regulation and incorporated Guideline to establish 

categories of emissions  that would be subject to reporting requirements only. These  include: 

 Fugitive geothermal units and Hydrofluorocarbons (HFC) emissions from cooling 

units at electricity generators 

 Coal storage emissions 

 Biomass combustion emissions 

 On site emissions from mobile equipment 

These categories are proposed for stakeholder review and may be modified based on feedback 

from Ontario stakeholders, and potential partners (Quebec  and California) in a linked 

program. 

2.3 Verification 

The Ministry proposes to  proceed with previously proposed amendments to the Regulation to 

allow for the use of positive, qualified positive and adverse verification statements.  See EBR 

Registry Number: 012-2618 (posted on December 5, 2014).   In addition, the Ministry 

proposes to clarify that the production data collected in the emissions report will be required  

to be verified. 

2.4 Global Warming Potential 

The Ministry will not be amending the value of the global warming potential (GWP) for 

calculating the carbon dioxide equivalent at this time.  The current GWP is consistent with the 

GWP used in Quebec  and California’s cap and trade program. 

2.5 Additional sources 

The Ministry proposes to add the sources listed in sections 2.5.1 – 2.5.7 to the Regulation for 

the 2016 emissions report required to be submitted by  June 1, 2017.  Proposed standard 

quantification methods (SQM) for these new sources  are included in the Appendix to this 

Regulatory Proposal.   

In the first year (2016) of reporting for these new sources, regulated entities will be permitted 

to choose to use one of the best alternative quantification methods listed in the Guideline or 

the SQM for that source.  Verification of the reported emissions will be voluntary.   The use 

of the SQM will be mandatory for the 2017 emissions report and emission reports in all 

subsequent years.  Verification of the 2017 and subsequent emissions reports will also be 

mandatory. 

2.5.1 Imported electricity  

The Ministry proposes to require reporting of GHG emissions attributable to the generation of 

electricity imported into Ontario. Emissions will be calculated based upon electricity emission 
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factors for the markets where the electricity is generated and then imported into Ontario. The 

details on the quantification and attribution of emissions from imported electricity are 

contained in the proposed SQM included in the Appendix to this Regulatory Proposal. The 

proposed SQM provides details on how electricity importers are required to report under the 

Regulation. 

There are about 30-50 entities that imported electricity into Ontario in the 2005-2009 period. 

The average annual emissions associated with imports is estimated to be approximately 2.5 

million tonnes of CO2e (from 1990-2020), but varies from year to year. 

There will be no reporting thresholds for electricity importers.  All entities that  import 

electricity into Ontario will be required to report and verify their attributed emissions each 

year regardless of the quantity imported.  

2.5.2 Equipment used for natural gas transmission, distribution and storage 

(NGTDS)  

The Ministry proposes to require reporting of GHG emissions from the equipment used for 

natural gas transmission and distribution.  The Ministry is proposing to adopt the Western 

Climate Initiative (WCI) calculation method for this source into the Guideline. 

The proposed SQM included in the Appendix to this Regulatory Proposal provides details on 

how suppliers / distributors are required to report under the Regulation. 

This new source of GHG emissions would affect primarily the natural gas pipeline operators 

and distributors – TransCanada, Enbridge and Union – that are already reporting combustion 

emissions associated with their compressors.  The total emissions were about 970,000 tonnes 

in 2013.  

2.5.3 Distributor of natural gas 

The Ministry is proposing to require reporting of GHG emissions that are attributable to the 

combustion of fuels supplied by natural gas local distribution companies (LDCs) to natural 

gas end users (e.g., residential, commercial customers).   

The proposed SQM included in the Appendix to this Regulatory Proposal provides details on 

how distributors are required to report under the Regulation. 

2.5.4 Petroleum product suppliers 

The Ministry is proposing to require reporting of GHG emissions attributable to the 

combustion of petroleum products supplied (e.g. first placed in the market) for use in Ontario 

by petroleum product manufacturers (e.g., refiners) and importers.  Suppliers reporting 

emissions from this activity will be required to report the volume of products first placed into 

the Ontario market and the associated GHG emissions that would result from the combustion 
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of that fuel.  The proposed threshold for reporting is 200 litres of liquid petroleum products 

first placed into the Ontario market. 

The proposed SQM included in the Appendix to this Regulatory Proposal provides details on 

how suppliers are required to report under the Regulation. 

2.5.5 Electricity transmissions and distribution 

The Ministry is proposing to require reporting of emissions associated with the operation of 

electricity transmission and distribution networks.  

Sulfur hexafluoride (SF6) and perfluorocarbons (PFCs) are used as gaseous dielectric material 

for electric power distribution equipment, including transmission and distribution systems, 

substations, high-voltage circuit breakers, switches, and other electrical equipment. This 

proposed source category includes fugitive emissions from all equipment that is part of the 

electricity transmission and distribution network for which the operator is responsible for 

maintaining in proper working order. 

The proposed SQM included in the Appendix to the Regulatory Proposal provides details on 

how electricity transmitters are required to report under the Regulation. 

It is likely that only Hydro-One will be covered by this new source category, because its 

annual emissions are estimated to be around 110,000 tonnes. 

2.5.6 Magnesium production 

The Ministry is proposing to require the reporting of emissions associated with the production 

of magnesium. The magnesium production and processing source includes any process in 

which magnesium metal is produced through smelting (including electrolytic smelting), 

refining, or remelting operations or in which molten magnesium is used in making alloys, 

casting, drawing, extruding, forming, or rolling operations. The Ministry is proposing to adopt 

the Western Climate Initiative (WCI) calculation method for this source into the Guideline. 

The proposed SQM in the Appendix to the Regulatory Proposal provides details on how 

magnesium producers are required to report under the Regulation. 

There is currently one such facility operating in Ontario (Haley Industries Limited – Magellan 

Aerospace Limited) with emissions estimated to be approximately 62,000 tonnes CO2e. 

2.5.7 Mobile equipment at facilities 

The Ministry is proposing to require reporting of GHG emissions from mobile equipment 

(used at the facilities) used for the on-site transportation or movement of substances, materials 

or products; other mobile equipment such as tractors, mobile cranes, log transfer equipment, 

mining machinery, graders, backhoes and bulldozers; and other industrial equipment.  This 

source does not include on-road vehicles, aircraft, or marine vessels. 

http://www.hydroone.com/OurCommitment/SocialResponsibility/Pages/default.aspx
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The proposed SQM in the Appendix to the Regulatory Proposal provides details on how 

persons reporting under this source are required to report under the Regulation.  

2.6 Penalty 

The Ministry is reviewing and comparing the potential penalties under Ontario’s 

Environmental Protection Act with those available under Quebec’s legislation for cap and 

trade. 

The Ministry will consider the use of monetary penalties for non-compliance with reporting 

requirements of greenhouse gas emissions as part of any proposal for a cap and trade 

program. 

3 Proposed guideline changes  

In addition to the new SQMs associated with the proposed additional sources listed in section 

2, The Ministry is proposing to amend the existing incorporated Guideline (dated February 

2012) to: 

 Add specific missing data substitution requirements, which will align with CA and 

QC. 

 Add collection of some production and process data to support a potential future cap 

and trade program. 

 Proceed with removing the requirements for director approval as  proposed in 

December 2014. 

 Proceed with the proposed changes to the calculation methods to streamline the 

estimation of emissions, as proposed in December 2014 under EBR Registry Number 

012-2618, including: 

o Clarification on verification statements  

o Changes to the Guideline to remain consistent with requirements in other  

o provinces  

o Streamline director approvals in the Guideline 

The proposed amendments to the current Guideline are provided in the Environmental and 

Regulatory Registries posting accompanying this Regulatory Proposal.  This version of the 

proposed Guideline incorporates all the changes that were proposed in the December 2014 

posting under EBR proposal 012-2618. 

4 Other Potential Regulation Modification 

The structure of the Regulation and the incorporated Guideline is being reviewed with a view 

to improving clarity of the requirements.  Depending on the outcome of the review, the source 

category definitions and the emission report requirements in the Guideline may  be moved to 

the Regulation.   
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The Ministry is also reviewing the need for the collection and verification of additional 

production data to support a potential future cap and trade program.  The Ministry may refine 

the production data reporting requirements in 2016 once the details of the cap and trade 

program are known. 

5 Comments/review process  

The Ministry is proposing changes to the Greenhouse Gas Emissions Reporting Regulation 

(O.Reg. 452/09), including changes to the incorporated Guideline.  The proposal has been 

posted on the Environmental Registry for comments for 45 days.   

The Ministry seeks stakeholder feedback and comments on the proposed changes and 

additions.  Comments can be submitted online to the Environmental Registry or directly by 

mail of email to: 

Eric Loi 

Senior Engineer 

Climate Change and Environmental Policy Division 

Air Policy Instrument and Program Design Branch   

Ministry of the Environment and Climate Change 

77 Wellesley St. W, 10th floor 

Toronto, Ontario 

M7V 2T5 

Eric.loi@ontario.ca 

http://www.ebr.gov.on.ca/
mailto:Eric.loi@ontario.ca
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6 Appendices (proposed new standard quantification methods) 

A:  ON.60 - Imported electricity  

B.  ON.350 - Equipment used for natural gas transmissions, distribution and storage 

C:  ON.400 - Distributor of natural gas  

D:  ON.390 - Liquid petroleum fuel suppliers 

E:  ON.230 - Electricity transmissions and distribution 

F:  ON.290 - Magnesium production 

G:  ON.280 - Mobile Equipment at Facilities 
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ON.60 ELECTRICITY IMPORTATION 

ON. 61 Source Category Definition 

“Balancing authority area” means the collection of generation, transmission, and loads within the 

metered boundaries of a balancing authority.  

“Balancing authority” means an entity that integrates resource plans ahead of time, maintains 

load-interchange-generation balance within a balancing authority area, and supports frequency in 

real time.  

“Electricity generating facility” means a facility that generates electricity and includes one or 

more electricity generating units at the same location.   

“Electricity generation unit” is the physically connected equipment that operate together to 

produce electricity at the same location. 

“Electricity importation” means the purchase of electricity produced outside of Ontario, and 

delivered into Ontario by an electricity importer.  

[Note for posting: If Ontario develops a cap and trade program that links to cap and trade 

programs in other jurisdictions, consideration would be given  to excluding reporting of 

electricity imports from those jurisdictions.]  

“Electricity importer” means a  person that engages in electricity importation and is authorized as 

a market participant by the IESO but does not include the IESO.  

“Electricity transaction” means the purchase, sale, import, export or exchange of electric power. 

“Gross generation” means the total electrical output of a generating unit, expressed in megawatt 

hours (MWh) per year. 

“IESO” means the Independent Electricity System Operator created by Part II of the Electricity 

Act 1998, S.O. 1998, c. 15, Sched. A. 

“Market participant” has the same meaning as in the IESO  Market Rules for the Ontario 

Electricity Market as amended from time to time  

“Megawatt hour” or “MWh” means the electrical energy unit of measure equal to one million 

watts of power supplied to, or taken from, an electric circuit steadily for one hour.   

“Net power generated” means the gross generation minus the electricity used for station service 

or the electricity generation unit service power requirements, expressed in megawatt hours 

(MWh) per year.   

“E-tag” means North American Electric Reliability Corporation (NERC) energy tag representing 

transactions on the North American bulk electricity market.  

“Power contract” means an arrangement for the purchase of electricity including but not limited 

to power purchase agreements and tariff provisions.  

“Scheduled” means  electricity that is scheduled to flow between the IESO-controlled grid and a 

neighbouring balancing  area. 

“Scheduled quantity” means the final amount  listed in the e-tag that is approved by all balancing 

authority areas on the transmission path specified on the e-tag. 
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“Sink balancing authority area” means the balancing authority area that is the final destination of 

electricity on an e-tag.  

“Specified electricity generator” means an electricity generation unit, facility or new additional 

capacity outside of Ontario that started generation on or after January 1, 2017.  

“Specified imported electricity” means electricity imported from a specified electricity generator 

which : 

1) is generated by that generator 

2) is transmitted to Ontario, and  

3) can be matched to a specific reported electricity transaction by: 

a)  full or partial ownership by the electricity importer  or  

b) its identification in a power contract with the electricity importer  

“Station service” does not include electrical power produced by a cogeneration unit for the 

purposes of a production process that is not an electricity power production process. 

“Unspecified imported electricity” means imported electricity that is not specified imported 

electricity.  

“Wheeled electricity” is imported electricity that is identified in the e-tag of a transaction that 

shows Ontario as an intermediate balancing authority on the transmission path and does not show 

Ontario as the sink balancing authority area.   

ON.62  Greenhouse Gas Reporting Requirements 

(a) The electricity importer shall include the following information in the annual report required 

to be prepared pursuant to the Regulation: 

(1) Total annual amount of greenhouse gas emissions in tonnes of CO2e, calculated using the 

methods in ON.63 and ON.64. 

(2) Total annual amount of imported electricity in MWh used in the calculations in ON.63 

and ON.64; 

(b) The electricity importer shall include the following information about specified imported 

electricity in the annual report required to be prepared pursuant to the Regulation: 

(1) For each electricity generating facility or electricity generating unit from which specified 

imported electricity is received: 

(i) Total annual emissions of greenhouse gas emissions in tonnes of CO2e calculated 

using ON.63.and  

(ii) Total annual scheduled quantity of specified imported electricity expressed in MWh. 

(2) The facility name, the facility ID, and, if applicable, the electricity generating unit ID for 

the unit generating the electricity reported under (1);  

(3) The total annual quantities of specified imported electricity wheeled through Ontario 

expressed in MWh. 
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(c) The electricity importer shall include the following information about unspecified imported 

electricity in the annual report required to be prepared pursuant to the Regulation: 

(1) For each  balancing authority area listed in in Table 60-1 from which the electricity 

originated: 

(iii) Total annual emissions in tonnes of CO2e , calculated using ON.64.and  

(iv) Total annual scheduled quantity of unspecified imported electricity in MWh.  

(2) The total annual quantities of unspecified imported electricity wheeled through Ontario 

expressed in MWh  

ON.63  Calculation of GHG Emissions from Specified Imported Electricity 

The electricity importer shall use one of the following methodologies to calculate CO2e 

emissions for specified imported electricity:  

(a) Calculation Methodology 1  

If the specified electricity generator from which the specified imported electricity is received 

reports emissions to The Climate Registry, the U.S.EPA using 40 CFR Part 75  or to 

Environment Canada under Section 46 of the Canadian Environmental Protection Act, 1999 

S.C. 1999, c. 33: 

Equation 60-1 

Where: 

E = Total annual emissions of specified imported electricity expressed in tonnes CO2e. 

CO2t = Total annual emissions from the specified electricity generator during the 

reporting period, expressed in  tonnes CO2e as reported to The Climate Registry, 

U.S.EPA or Environment Canada,  

MWhimp = Total annual megawatt-hours of the scheduled quantity of specified imported 

electricity calculated in accordance with equation 60-4 

MWht = Total annual megawatt-hours of net power generated by the specified electricity 

generator  

(b) Calculation Methodology 2 

If the specified electricity generator from which the specified imported electricity is received 

does not report emissions to The Climate Registry, the U.S.EPA using 40 CFR Part 75  or to 

Environment Canada under Section 46 of the Canadian Environmental Protection Act, 1999 

S.C. 1999, c. 33: 

   Equation 60-2 
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Where:   

E   = Total annual emissions of specified imported electricity expressed in tonnes 

CO2e.  

Fuelf  = Total annual mass or volume of fuel “f” combusted expressed in tonnes for solid 

fuel, volume in standard cubic meters for gaseous fuel, and volume in kilolitre for 

liquid fuel 

HHVf = Higher heating value of the fuel “f” consumed for electricity production in GJ per 

unit of fuel, or measured in accordance with ON.20. 

EFf  = Fuel-specific default CO2e emission factor for fuel “f” from ON.20 expressed in 

kg CO2/GJ. 

0.001
 

= Conversion factor from kilograms to tonnes. 

MWhimp = Total annual megawatt-hours of the scheduled quantity of specified imported 

electricity calculated in accordance with equation 60-4,  

MWht = Total annual megawatt-hours of net power generated by the specified electricity 

generator. 

ON.64  Calculation of GHG Emissions from Unspecified Imported Electricity  

The electricity importer that is required to report pursuant to the Regulation shall calculate 

emissions from unspecified imported electricity from each balancing authority area using the 

following calculation methodology: 

   Equation 60-3 

Where: 

E = Total annual emissions of unspecified imported electricity expressed in tonnes 

CO2e. 

MWhimp = Total annual megawatt-hours of the scheduled quantity of unspecified imported 

electricity from the balancing authority area listed in Table 60-1 calculated in 

accordance with equation 60-4.  

DEF = The default emission factor corresponding to the relevant balancing authority area 

listed in Table 60-1. 

ON.65  Calculation of total imported electricity 

MWhimp  =  MWhtotal - MWhwheel   Equation 60-4 

Where: 

DEFMWhE imp 
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MWhtotal = Total annual scheduled quantity of imported electricity that is imported into 

Ontario by the electricity importer expressed in MWh 

MWhwheel = total annual scheduled quantity of imported electricity that is imported into 

Ontario by the electricity importer that is wheeled through Ontario  

Note for posting : MOECC is proposing to recommend a change to the GHG reporting 

regulation which would require electricity importers to retain NERC E-tags, power contracts, 

IESO settlement data, and all other information needed to confirm the transactions referenced in 

this method for seven years.  

Table 60-1: Balancing Authority Area  

(Note for posting: The default emission factors are under 

development) 

Balancing Authority Area 
Default emission factors 

(tonnes CO2e/MWh) 

Newfoundland and Labrador TBD 

New Brunswick  

Nova Scotia TBD 

Quebec TBD 

Manitoba TBD 

New England Independent System Operator 

(ISO-NE), including all or part of the 

following States: 

- Connecticut 

- Massachusetts 

- Rhode Island 

- Vermont 

- New Hampshire 

- Maine 

TBD 

New York Independent System Operator 

(NY- ISO) which includes New York 

TBD 
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Pennsylvania, Jersey, Maryland 

Interconnection Regional Transmission 

Organization (PJM-RTO) including all or part 

of the following States: 

-Delaware 

- Illinois 

-Kentucky 

- Maryland 

- Michigan 

- North Carolina 

- New Jersey 

- Ohio 

- Pennsylvania 

- Tennessee 

- Virginia 

- West Virginia 

- District of Columbia 

TBD 

Midwest Independent Transmission System 

Operator (MISO-RTO), including all or part 

of the following States: 

- Manitoba 

- Wyoming 

- North Dakota 

- South Dakota 

- Minnesota 

- Iowa 

TBD 
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- Missouri 

- Wisconsin 

- Illinois 

- Michigan 

- Indiana 

- Ohio 

- Pennsylvania 
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ON.350 NATURAL GAS TRANSMISSION AND DISTRIBUTION 

ON.351 Source Category Definition 

Operation of equipment used for natural gas transmission and distribution means the operation of 

following equipment for onshore natural gas transmission compression, underground natural gas 

storage, liquified natural gas storage, liquified natural gas import and export, natural gas 

distribution, and natural gas transmission pipelines. : 

For the purpose of this method, the following definitions apply: 

(a)  “Operator” means the person responsible for the operation of the equipment used for natural 

gas transmission and distribution. 

(b) Onshore natural gas transmission compression. Onshore natural gas transmission 

compression means any stationary combination of compressors that move natural gas at 

elevated pressure from production fields or natural gas processing facilities in transmission 

pipelines to natural gas distribution pipelines, into storage or at times directly to industrial 

customers or farms located along the pipeline route.  In addition, transmission compressor 

station may include equipment for liquids separation, natural gas dehydration, and tanks for 

the storage of water and hydrocarbon liquids. Residue (sales) gas compression operated by 

natural gas processing facilities are included in the onshore natural gas processing segment 

and are excluded from this segment. 

(c) Underground natural gas storage.  Underground natural gas storage means subsurface 

storage, including depleted gas or oil reservoirs and salt dome caverns that store natural gas 

that has been transferred from its original location for the primary purpose of load balancing 

(the process of equalizing the receipt and delivery of natural gas); natural gas underground 

storage processes and operations (including compression, dehydration and flow 

measurement, and excluding transmission pipelines); and all the wellheads connected to the 

compression units located at the facility that inject and recover natural gas into and from the 

underground reservoirs. 

(d) Liquefied natural gas (LNG) storage.  LNG storage means onshore LNG storage vessels 

located above ground, equipment for liquefying natural gas, compressors to capture and re- 

liquefy boil-off-gas, re-condensers, and vapourization units for re-gasification of the liquefied 

natural gas. 

(e) LNG import and export equipment.  LNG import equipment means all onshore or offshore 

equipment that receives imported LNG via ocean transport, stores LNG, re-gasifies LNG, 

and delivers re-gasified natural gas to a natural gas transmission or distribution system.  LNG 

export equipment means all onshore or offshore equipment that receives natural gas, liquefies 

natural gas, stores LNG, and transfers the LNG via ocean transportation to any location, 

including locations in Canada. 

(f) Natural gas distribution. Natural gas distribution means of all natural gas equipment 

downstream of the station yard inlet shut-off valves of natural gas transmission pipelines at 

stations where pressure reduction and/or measuring first occurs for eventual delivery of 

natural gas to consumers. Some natural gas distribution systems receive gas from gas 

batteries rather than from transmission pipelines and typically transport odourized natural 
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gas. 

(g) Natural gas transmission pipelines. Natural gas transmission pipelines means a high pressure 

pipeline (and associated equipment) transporting sellable quality natural gas from production 

or natural gas processing to natural gas distribution pressure let-down, metering and/or 

regulating stations before delivery to customers.  In some cases natural gas is delivered 

directly from natural gas transmission pipelines to farms and industrial end users along the 

pipeline route. 

ON.352 Greenhouse Gas Reporting Requirements 

The annual report made by the operator pursuant to this method shall contain the following 

information. 

(a) CO2 and CH4 (and N2O, if applicable) emissions (in tonnes) from each industry segment 

specified in paragraph (b) through (f) of this section and from stationary and portable 

combustion equipment identified in paragraphs (g) and (h) of the section. 

(b) For onshore natural gas transmission compression and natural gas transmission 

pipelines, report CO2, CH4 and N2O emissions from the following sources: 

(1) Compressor venting (from the following sources): 

(i) Reciprocating compressors. [ON.353(f)] 

(ii) Centrifugal compressors. [ON.353(e)] 

(iii) Blowdown vent stacks . [ON.353(c)] 

(iv) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 

(v) Natural gas pneumatic pumps. [ON.353(a.1)] 

(vi) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 

(vii) Natural gas intermittent (low and high) bleed pneumatic device 

(including compressor starters) venting. [ON.353(b.1]) 

(viii) Other venting emission sources. [ON.353(l)] 

(2) Compressor fugitive equipment leaks from valves, connectors, open ended lines, 

pressure relief valves and meters. [ON.353(g)] or [ON.353(h)]. 

(3) Compressor station flaring. [ON.353(d)] 

(4) Compressor other fugitive emission sources.[ON.353(l)] 

(5) Above grade meters and regulators and associated equipment at custody transfer meter- 

regulating stations, including fugitive equipment leaks from connectors, block valves, 

control valves, pressure relief valves, orifice meters, regulators, and open ended lines. 

[ON.353(g)] 

(6) Above grade meters and regulators and associated equipment at non-custody transfer 

meter-regulating stations, including station equipment leaks. [ON.353(h)] 

(7) Pipeline flaring. [ON.353(d)] 
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(8) Pipeline below grade meters and regulators and valve fugitives. [ON.353(h)] 

(9) Pipeline other fugitive emission sources not covered in (b)(5), (b)(6), (b)(7), (b)(8) or 

(b)(12) (including, but not limited to, farm taps <=700 kPa, pipe leaks, and customer 

meter sets).** [ON.353(l)] 

(10) Pipeline other venting emission sources.[ON.353(l)] 

(11) Transmission storage tanks. [ON.353(m)] 

(12) Third party line hits. [ON.353(c.1)] 

(c) For underground natural gas storage, report CO2, CH4 and N2O emissions from the following 

sources: 

(1) Venting (from the following sources): 

(i) Reciprocating compressors. [ON.353(f)] 

(ii) Centrifugal compressors. [ON.353(e)] 

(iii) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 

(iv) Natural gas pneumatic pumps. [ON.353(a.1)] 

(v) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 

(vi) Natural gas intermittent (low and high) bleed pneumatic device (including 

compressor starters) venting. [ON.353(b.1]) 

(vii) Other venting emission sources. [ON.353(l)] 

(2) Fugitive equipment leaks from valves, connectors, open ended lines, pressure relief 

valves and meters. [ON.353(g)], [ON.353(h)]. 

(3) Flares. [ON.353(d)] 

(4) Other fugitive emission sources. [ON.353(l)] 

(d) For LNG storage, report CO2, CH4 and N2O emissions from the following sources: 

(1) Venting (from the following sources): 

(i) Reciprocating compressors. [ON.353(f)] 

(ii) Centrifugal compressors. [ON.353(e)] 

(iii) Other venting emission sources. [ON.353(l)] 

(2) Fugitive equipment leaks from valves, pump seals, connectors, vapour recovery 

compressors, and other equipment leak sources. [ON.353(g)], [ON.353(h)]  

(3) Flares. [ON.353(d)] 

(4) Other fugitive emission sources. [ON.353(l)] 

(e) LNG import and export equipment, report CO2, CH4 and N2O emissions from the 

following sources: 

(1) Venting (from the following sources): 
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(i) Reciprocating compressors. [ON.353(f)] 

(ii) Centrifugal compressors. [ON.353(e)] 

(iii) Blowdown vent stacks (including third party line hits). [ON.353(c)] 

(iv) Other venting emission sources. [ON.353(l)] 

(2) Fugitive equipment leaks from valves, pump seals, connectors, vapour recovery 

compressors, and other equipment leak sources. [ON.353(g)], [ON.353(h)].  

(3) Flares. [ON.353(d)] 

(4) Other fugitive emission sources.[ON.353(l)] 

(f) For natural gas distribution,  report CO2, CH4 and N2O emissions from the following sources: 

(1) Meters, regulators, and associated equipment at above grade custody transfer 

metering- regulating stations, including fugitive equipment leaks from connectors, 

block valves, control valves, pressure relief valves, orifice meters, regulators, and 

open- ended lines. [ON.353(g)] 

(2) Meters, regulators, and associated equipment at above grade non custody transfer 

metering-regulating stations, including fugitive equipment leaks from connectors, block 

valves, control valves, pressure relief valves, orifice meters, regulators, and open- ended 

lines.  [ON.353(h)] 

(3) Equipment leaks from vaults at below grade metering-regulating stations. [ON.353(h)] 

(4) Pipeline main fugitive equipment leaks. [ON.353(h)] 

(5) Service line fugitive equipment leaks. [ON.353(h)] 

(6) Pipeline flaring. [ON.353(d)] 

(7) Flares. [ON.353(d)] 

(8) Third party line hits [ON.353(c.1)] 

(9) Other fugitive emission sources (including, but not limited to, farm taps, and 

customer meter sets).** [ON.353(l)] 

(10) Venting (from the following sources): 

(i) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 

(ii) Natural gas pneumatic pumps. [ON.353(a.1)] 

(iii) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 

(iv) Natural gas intermittent (low and high) bleed pneumatic device 

(including compressor starters) venting. [ON.353(b.1] 

(v) Other venting emission sources. [ON.353(l)] 

ON.353 Calculation of Greenhouse Gas Emissions 

Nomenclature used in the equations of this section is presented in Table 350-7.  
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For emissions sources noted with “**” in ON.352, ON.353(g) and ON.353(h); tubing systems 

less than one half inch diameter may be quantified using ON.353(g) instead of ON.353(h) if a 

leak detection survey captures them. If not covered by a leak detection survey, they must be 

quantified using ON.353(h).  Reporting must occur using the appropriate section of ON.352, 

dependent upon industry segment and quantification method used. 

(a) Natural gas continuous high-bleed pneumatic device venting An operator required to report 

pursuant to this quantification method shall calculate emissions from a natural gas pneumatic 

continuous high-bleed flow control device venting using the method specified in paragraph 

(a)(1) below when the device is metered.   

If a transmission or distribution company has less than 25 high bleed pneumatic devices in a 

jurisdiction, then the method in paragraph (a)(2) may be used for all high bleed pneumatic 

devices.  

For the purposes of this reporting requirement, high-bleed devices are defined as all natural 

gas powered devices which continuously bleed at a rate greater than 0.17 m
3
/hr.  

For unmetered devices the operator must use the method specified in paragraph (a)(2).   

By the start of the 2018 reporting year (January 1, 2018), natural gas consumption must be 

metered for all of the operator’s high-bleed pneumatic devices. 

(1) Calculate vented emissions for metered high-bleed pneumatic devices using the 

following equation: 

𝐸𝑠 = 𝑄𝑗    Equation 350-1 

Where: 

Es = Annual natural gas volumetric emissions for pneumatic high-bleed devices 

where gas is metered (Sm
3
/y). 

Qj = Natural gas consumption for meter j (Sm
3
/y). 

(2) Calculate vented emissions for unmetered high-bleed pneumatic devices using 

the following equation: 

𝐸𝑠 = 𝐸𝐹𝑗 × 𝑡𝑗   Equation 350-2 

Where: 

Es = Annual natural gas volumetric emissions for pneumatic high-bleed devices 

where gas is unmetered (Sm
3
/y). 

EFj = Natural gas-drive pneumatic device (or equivalent device), j, bleed rate volume in 

Table 350-6 (data within Table as revised from time to time and provided by the 
regulator) (Sm

3
/h/device). 

tj = Total time that the pneumatic device, j, has been in service (i.e. the time that 

the gas flows to the device) through the reporting period (h). 

The EFj parameter may be calculated using Equation 350-2a:  
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𝐸𝐹𝑗 = 𝑚 × 𝑆𝑃𝑗   Equation 350-2a 

Where: 

m = the supply pressure coefficient in Table 350-6 

SPj= the supply pressure (kPa) of controller j 

(3) If the device or equivalent device, is not listed in Table 350-6, use the generic 

high bleed emission factor for all high bleed controllers. 

(4) Both CH4 and CO2 volumetric and mass emissions shall be calculated from 

volumetric natural gas emissions using calculations in paragraphs (j) and (k) of 

this section 

(a.1) Natural gas pneumatic pump venting.  An operator required to report pursuant to this 

quantification method shall calculate emissions from natural gas-driven pneumatic pump 

venting using the method specified in paragraph (a)(1) above when the pump is metered.  

For unmetered pumps use the methods specified in paragraph (a.1).   

If a transmission or distribution company has less than 25 pneumatic pumps in Ontario, 

then the method in paragraph (a.1) may be used for all pneumatic pumps.  

Natural gas-driven pneumatic pumps covered in paragraph (d) (dehydrator vents) of this 

section do not have to report emissions under paragraph (a.1) of this section.   

By the start of the 2018 reporting year (January 1, 2018), natural gas consumption must 

be metered for all of the operator’s pneumatic pumps. 

(1) Calculate vented emissions for unmetered pneumatic pumps using Equation 

350-3. 

𝐸𝑠 = 𝐸𝐹𝑗 × 𝑡𝑗   Equation 350-3 

Where: 

Es = Annual natural gas volumetric emissions for high-bleed pneumatic devices 

where gas is unmetered (Sm
3
/y). 

EFj = Natural gas-drive pneumatic device (or equivalent device), j bleed rate 

volume in Table 350-6 (Sm
3
/h/device). 

tj = Total time that the pump, j, has been in service (i.e. the time that the gas 

flows to the device) through the reporting period (h) 

For pumps, except as noted in subparagraphs 1 and 2 below use the pump (or 
equivalent pump) specific emission factor provided in Table 350-6. 

(i) The EFj parameter for pumps may be calculated using Equation 350-3a1 

                                                           
1
 If the pump is operating at less than five strokes per minute, this equation is not applicable and the mean bleed rate 

or volume of chemical equation should be used instead. 
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  𝐸𝐹𝑗 = (𝑔 × 𝑆𝑃𝑗) + (𝑛 × 𝐷𝑃𝑗) = (𝑝 × 𝑆𝑃𝑀𝑗)  Equation 350-3a 

Where: 

Bleed Rate = The volume of natural gas bled per hour for pneumatic pump (or 

equivalent pump),j (Sm
3
NG/h). 

g = The supply pressure coefficient provided in Table 350-6 

SPj = The fuel supply pressure for the pump (or equivalent pump) j(kPa) 

n = The discharge pressure coefficient provided in Table 350-6 

DPj = The discharge pressure of pump (or equivalent pump) j(kPa) 

P = The strokes per minute coefficient provided in Table 350-6 

(ii) The EFj parameter maybe be calculated using Equation 350-3b 

𝐸𝐹𝑗 = 𝑄𝑗 × 𝑅𝑗   Equation 350-3b 

Where: 

Qj = The volume rate of chemical injection for pump (j (l/h) 

Rj = The pump specific factor expressed as the volume of gas vented per litre 

of chemical injected.  The factor takes into account fuel supply pressure, 

piston size, and discharge pressure based on chart published by the pump j 

manufacturer (Sm
3
NG/L) 

If the pump, or equivalent pump is not listed in Table 350-6 use the generic piston or 

diaphragm pump type emission factor, as appropriate 

(2) Both CH4 and CO2 volumetric and mass emissions shall be calculated from 

volumetric natural gas emissions using calculations in paragraphs (j) and (k) of 

this section. 

(b) Natural gas continuous low-bleed pneumatic device venting. An operator required to report 

pursuant to this quantification method shall calculate emissions from natural gas continuous 

low-bleed pneumatic device venting as follows: 

(1) Calculate emissions from natural gas continuous low-bleed pneumatic device 

venting using Equation 350-4. 

𝐸𝑠 = 𝐸𝐹𝑗 × 𝑡𝑗   Equation 350-4 

Where: 

Es = Annual natural gas volumetric emissions for continuous low-bleed bleed pneumatic 

devices (Sm
3
/y). 

EFj = Population emission factor for natural gas-driven continuous low- bleed pneumatic 

device, j, as provided in Tables 350-1 and 350-2 (Sm
3
/h/device). 
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tj = Total time that the pneumatic device, j, has been in service (i.e. the time that the gas 

flows to the device) through the reporting period (h). 

(2) Both CH4 and CO2 volumetric and mass emissions shall be calculated from 

volumetric natural gas emissions using calculations in paragraphs (j) and (k) of 

this section. 

(b.1) Natural gas intermittent (low and high) bleed pneumatic device venting. An operator 

required to report pursuant to this quantification method shall calculate emissions from 

natural gas intermittent (low and high) bleed pneumatic device venting as follows. 

(1) Calculate vented emissions for intermittent (low and high) bleed pneumatic 

devices used to maintain a process condition such as liquid level, pressure, delta 

pressure or temperature using Equation 350-5: 

𝐸𝑠 = 𝐸𝐹𝑗 × 𝑡𝑗   Equation 350-5 

Where: 

Es = Annual natural gas volumetric emissions for intermittent (low and high) 

bleed pneumatic devices (Sm
3
/y). 

EFj = Natural gas-drive pneumatic device (or equivalent device), j bleed rate 

volume in Table 350-6 (data within Table as revised from time to time and 

provided by the regulation) (Sm
3
/h/device). 

tj = Total time that the pneumatic device, j, has been in service (i.e. the time that 

the gas flows to the device) through the reporting period (h). 

(i) For individual intermittent pneumatic devices, except as noted below, use the 

device (or equivalent device) – specific emission factor provided in Table 350-

6. 

(A) The EFj parameter may be calculated using emissions from these devices 

using Equation 350-5a. 

𝐸𝐹𝑗 = 𝑚 × 𝑆𝑃𝑗    Equation 350-5a 

Where: 

m = The supply pressure coefficient in Table 350-6 

SPj = The supply pressure (kPa) of the pneumatic device. 

(ii) If the device (or equivalent device) is not present in Table 350-6 use the 

generic intermittent (high or low as appropriate) bleed factor in Table 350-1 

or 350-2. 
 

(2) An operator required to report pursuant to this quantification method shall 

calculate vented emissions for intermittent (high) bleed pneumatic devices, used 

to drive compressor starters, using Equation 350-6: 
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𝐸𝑠 = 𝐸𝐹𝑗 × 𝑡𝑗   Equation 350-6 

Where: 

Es = Annual natural gas volumetric emissions for intermittent (high) bleed 

pneumatic devices (Sm
3
/y). 

EFj = Emission factor for natural gas-driven pneumatic compressor starter, j, as 

provided by the manufacturer for the operating condition (Sm
3
/min/device). If 

an emission factor is not available from the manufacturer, an emission factor for 

a similar compressor starter may be used in its place. 

tj = Total time that the pneumatic device, j, has been in service (i.e. the time that 

the gas flows to the device) through the reporting period (min). 

Note: The volume of gas per start provided by the manufacturer may be used in place 

of the EFj and tj variables. 

(3) Both CH4 and CO2 volumetric and mass emissions shall be calculated from 

volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this 

section. 

(c) Blowdown vent stacks. An operator required to report pursuant to this quantification method 

shall calculate blowdown vent stack emissions from depressurizing equipment to reduce 

system pressure for planned or emergency shutdowns or to take equipment out of service for 

maintenance (excluding depressurizing to a flare, over-pressure relief, operating pressure 

control venting and blowdown of non GHG gases) as follows: 

(1) Calculate the total physical volume (including, but not limited to, pipes, compressor 

case or cylinders, manifolds, suction and discharge bottles and vessels) between 

isolation valves determined by engineering estimates based on best available data. 

(2) If the total physical volume between isolation valves is greater than or equal to 1.42 

m
3, 

retain logs of the number of blowdowns for each equipment system (including, 

but not limited to pipes, compressors and vessels).  Physical volumes smaller than 

1.42 m
3
are exempt from reporting under paragraph (c) of this section 

(3) Calculate the venting emissions for each equipment system j using Equation 350-7 

of this section: 

𝐸 =   𝑉𝑣 [
(273.15+𝑇𝑠)( 𝑃𝑎,1− 𝑃𝑎,2)

(273.15 + 𝑇𝑎) 𝑃𝑠
]  Equation 350-7 

Where: 

Es = Natural gas venting volumetric emissions from blowdown of equipment 

system (Sm
3
). 

Vj = Total physical volume of blowdown equipment chambers (including, but 

not limited to, pipes, compressors and vessels) between isolation valves for the 

equipment system (m
3
). 
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Ts = Temperature at standard conditions (ºC). 

Ta = Temperature at actual conditions in the equipment system (
o
C). 

Ps = Absolute pressure at standard conditions (kPa). 

Pa,1 = Absolute pressure at actual conditions in the equipment  system (kPa) prior 

to depressurization. 

Pa,2 = Absolute pressure at actual conditions in the equipment system after 

depressurization; 0 if equipment is purged using non-GHG gases (kPaa). 

(4) Calculate both CH4 and CO2 volumetric and mass emissions from volumetric 

natural gas emissions using calculations in paragraphs (j) and (k) of this section. 

(5) Blowdowns that are directed to flares use the ON.353(d) Flare stacks calculation 

method rather than ON.353(c) Blowdown vent stacks calculation method. 

(c.1) Third party line hits. An operator required to report pursuant to this quantification method 

shall calculate fugitive emissions from third party line hits as follows: 

(1) For Transmission (ON.350)  systems only. Use company gas release data used for 

regulatory purposes if available.  If this data is not available, then for each dig-in 

incident (i.e., line hit) which results in gas release ≥ 1.416 Sm
3
, calculate volumetric 

flow rate prior to pipeline isolation for both catastrophic pipeline ruptures and 

pipeline puncture incidents using the appropriate methodology below.   

(i) For catastrophic pipeline ruptures where the pipeline is severed use the 

following methodology: 

𝑄 =  
3.6 × 106 ×𝐴  

𝜌𝑠
√

𝐾×𝑀𝑊

1000×𝑅×(273.15+𝑇𝑎)
  ×   

 𝑃𝑎×𝑀

(1+
𝐾−1

2
𝑀2)

𝐾+1
2(𝐾−1)

 Equation 350-8 

𝑀 =  
√2[(

𝑃𝑎
𝑃𝑒

)

𝐾−1
𝐾  −1]

𝐾−1
 , (𝑓𝑜𝑟 𝑀 ≤ 1) Equation 350-9 

M = 1, (for all other cases) 

Where: 

Qs = natural gas venting volumetric flow rate (Sm
3
/h) 

A = cross-sectional flow area of the pipe (m2, A=πD2/4,000,000) 

D = inside diameter of the pipe (mm) 

K = specific heat ratio of the gas (dimensionless – 1.299 for methane) 

M = Mach number of the flow (m/s) 

MW = molecular weight of the gas (kg/mole, 16.043 kg/mole for methane) 

Pe = pressure at the damage point (local atmospheric pressure, kPa) 
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Pa = pressure inside the pipe at supply (kPa) ) (usually taken at the point 

where the damaged main branches off a larger main). The supply pressure 

values should represent a stable supply pressure; however, it is important to 

account for the lower pressure which will occur because of the flow of gas 

from the break. 

R = universal gas constant (8.3145 kPam
3
/kmol/K) 

Ta = temperature inside pipe at the supply (˚C) 

ρs = gas density at standard conditions (kg/m
3
) (0.6785 kg/m

3 
for CH4) 

 

(ii) For pipeline punctures use the following methodology either individually per 

puncture or in aggregate (using weighted averages) for all punctures of pipes of 

a given pressure and pipe type. 

 𝑄𝑠 =
𝐴𝑒

𝜌𝑠
√

2000∙𝐾

𝐾−1
𝑃𝑎𝜌𝑎 [(

𝑃𝐴𝑡𝑚

𝑃𝑎
)

2/𝐾

− (
𝑃𝐴𝑡𝑚

𝑃𝑎
)

(𝐾+1)/𝐾

]  Equation 350-10 

(
𝑃𝐴𝑡𝑚

𝑃𝑎
) ≥ (

𝑃𝐴𝑡𝑚

𝑃𝑎
)

𝑐ℎ𝑜𝑘𝑒𝑑
 = (

2

𝐾+1
)

𝐾/(𝐾−1)

 = 0.564  (for methane) Equation 350-11 

Where: 

Ae = size of the hole in the pipe (as either measured or estimated using 

engineering estimation techniques)  (m
2
) 

PAtm = pressure inside the pipe  (as either measured or estimated using 

engineering estimation techniques) at the puncture location (kPa) 

Pa = gas density inside the pipe at the puncture location (kg/m
3
) 

MW = molecular weight of the natural gas (16.043 for methane) 

Ta = temperature inside the pipe (˚C) 

(PAtm/Pa)choked = 0.546 - lower limit for choked flow 
 

(iii) Determine which quantification method to use: 

(A) If (PAtm/Pa)is ≥0.546 or the third party line hit is on a distribution pipeline 

(ON.350) , the reporter must use the equations in section (c.1)(ii) above. 

(B) If (PAtm/Pa)<0.546 and the third party line hit is on a transmission main or 

intermediate pressure line, the reporter must use the equations in section 

(c.1)(ii) above. 

(C) When flow is determined through a service tee drill or punch opening 

the reporter must use an appropriate industry standard quantification 

method. 
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(iv)Calculate volumetric natural gas emissions by multiplying Qs for each 

pipeline rupture and puncture by the total elapsed time from pipeline 

rupture or puncture until isolation and final bleed-down to atmospheric 

pressure. 

(v) Calculate both CH4 and CO2 mass emissions from volumetric natural gas 

emissions using the calculation in paragraphs (j) and (k) of this section.  

(2) For Distribution systems only:  May use emission factors (45.32 m
3 

natural gas / 

km-main year) and quantification methods available in the Radian Survey reports 

(Emission Factor Documentation Technical Memorandum, October 2001.  

Prepared by URS Corporation for the Canadian Energy Partnership for 

Environmental Innovation). 

(d) Flare stacks.  An operator required to report pursuant to this quantification method shall 

calculate CO2, CH4, and N2O emissions from a flare stack as follows: 

(1) If there is a continuous flow measurement device on the flare, measured flow 

volumes can be used to calculate the flare gas emissions.  If all of the flare gas is 

not measured by the existing flow measurement device, then the flow not 

measured can be estimated using engineering calculations based on best available 

data or company records. If there is not a continuous flow measurement device on 

the flare, a flow measuring device can be installed on the flare or use engineering 

calculations based on process knowledge, company records, and best available 

data.  

(2) If there is a continuous gas composition analyzer on the gas stream to the flare, these 

compositions must be used in calculating emissions. If there is no continuous gas 

composition analyzer on the gas stream to the flare, use the gas compositions for 

each stream of hydrocarbons going to the flare. 

(3) Determine flare combustion efficiency from manufacturer.  If not available, assume 

that flare combustion efficiency is 98 percent. 

(4) Calculate GHG volumetric emissions at actual conditions using Equations 350-12, 

350- 13, 350-14, and 350-15 of this section. 

𝐸𝑠,𝐶𝐻4(𝑛𝑜𝑛𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑) = 𝑄𝑠 × (1 − η) × 𝑌𝐶𝐻4 Equation 350-12 

𝐸𝐶𝑂2 (𝑛𝑜𝑛𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑) = 𝑄𝑠 × 𝑌𝐶𝑂2   Equation 350-13 

𝐸𝑠,𝐶𝑂2(𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑) = ∑ 𝜂𝑖 × 𝑄𝑠 × 𝑌𝑖 × 𝑛𝑖  Equation 350-14 

𝐸𝑠,𝐶𝑂2(𝑡𝑜𝑡𝑎𝑙) = 𝐸𝑠,𝐶𝑂2(𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑) + 𝐸𝑠,𝐶𝑂2(𝑛𝑜𝑛𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑) Equation 350-15 

Where: 

Es,CH4 (noncombusted) = Contribution of annual noncombusted volumetric CH4 

emissions from flare stack (Sm
3
). 

Es,CO2 (noncombusted) = Contribution of annual volumetric CO2 emissions from 
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CO2 in the inlet gas passing through the flare noncombusted (Sm
3
). 

Es,CO2 (combusted) = Contribution of annual volumetric CO2 emissions from 

combustion from flare stack (Sm
3
). 

Qs = Volume of natural gas sent to flare during the year (Sm
3
). 

η = Fraction of natural gas combusted by flare (default combustion efficiency is 

0.98).  For gas sent to an unlit flare, η is zero. 

YCH4 = Mole fraction of CH4 in gas to the flare. 

YCO2 = Mole fraction of CO2 in gas to the flare. 

Yi = Mole fraction of hydrocarbon constituents i (i.e., methane, natural gas to the 

flare. 

ni = Number of carbon atoms in the hydrocarbon constituent i; (e.g., 1 for methane, 

5 for pentanes, 6 for hexanes and 7 for pentanes plus) in natural gas to the flare. 

(5) Calculate both CH4 and CO2 mass emissions from volumetric CH4 and CO2 

emissions as determined in paragraph (d)(4) of this section using the calculation in 

paragraph (k) of this section. 

(6) Calculate N2O emissions using Equation 350-16. 

𝐸𝑁20 = 𝑄𝑠 × 𝐻𝐻𝑉 × 𝐸𝐹 × 0.001  Equation 350-16 

Where: 

EN2O = Annual N2O mass emissions from flaring (tonnes/y). 

Qs = Volume of gas combusted by the flare in the reporting period (Sm
3
/y). 

HHV = High heat value of the flared gas from paragraph (d)(2) 

EF = N2O emission factor. Use 9.52 × 10
-5 

kg N2O/GJ. 

0,001 = Conversion factor from kilograms to tonnes. 

(7) To avoid double-counting, this emissions source excludes any emissions calculated 

under other emissions sources in this section. Where gas to be flared is manifolded 

from multiple sources in ON.353 to a common flare, report all flaring emissions 

under ON.353(d). 

(e) Centrifugal compressor venting.  An operator required to report pursuant to this quantification 

method shall calculate emissions from all centrifugal compressor vents as follows.   

Dry seal and wet seal centrifugal compressors can enter the following operating modes: 

“operating, pressurized”, “stand-by, pressurized” or “not-operating, depressurized. 

(1) The operator must calculate CO2, and CH4, and N2O (when flared) emissions from 

both wet seal and dry seal centrifugal compressor vents (including wet seal oil 

degasing) for all compressors using a temporary or permanent flow measurement 

meter such as, but not limited to, portable utility grade meter (bellows meter), high-
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flow sampler or vane anemometer according to methods set forth in ON.354(b). 

(2) Estimate annual emissions using flow meter measurement using Equation 350-17 of 

this section. 

𝐸𝑠,𝑖 = ∑ 𝑄𝑠,𝑚 × 𝑡𝑚 × 𝑌𝑖 × (1 − 𝐶𝐹)𝑚  Equation 350-17 

Where: 

Es,i = Annual GHG i (either CH4 or CO2) volumetric emissions from all 

compressor venting modes (Sm
3
). 

Qs,m = Measured volumetric gas emissions during operating mode m described in 

paragraph (e)(4) of this section (Sm
3
/h). 

tm = Total time the compressor is in operational mode m during the calendar year 

(h) 

Yi = Annual average mole fraction of GHG i in the degassing vent gas; use the 

appropriate gas compositions in paragraph (j)(2) of this section. 

CF = Fraction of centrifugal compressor vent gas sent to vapour recovery or fuel 

gas or other beneficial use as determined by keeping logs of the number of 

operating hours for the vapour recovery system and the amount of vent gas that is 

directed to the fuel gas system. 

m = The operational mode of a centrifugal compressor. 

(2.1) To ensure that emissions for modes not found during the annual measurement are 

included in reported estimates, Equation 350-17a must be used to calculate total 

emissions 

𝐸𝑠,𝑖,𝑐 = 𝐸𝑠,𝑖 + 𝐸𝑚,𝑛𝑓  Equation 350-17a 

Where: 

Es,i = Output of Equation 350-17 

Em,nf = Estimate of emissions for the modes not found during the annual 

measurement as calculated from emissions for mode not found for the compressor 

during previous years and prorated for the time in the year for the mode not found.  

If the mode not found did not occur in previous years, estimates from a similar 

compressor or manufacturer emission factors may be used, in order of preference. 

(3) An engineering estimate approach based on similar equipment specifications and 

operating conditions may be used to determine the Qs,m variable in place of actual 

measured values for centrifugal compressors that are operated for no more than 200 

hours in a calendar year and used for peaking purposes in place of metered gas 

volumes if an applicable meter is not present on the compressor. Alternatively, a 

source-specific emissions factor can be established by measuring the emissions 

from relevant sources during each operational mode. 

(4) Conduct an annual measurement for each compressor in the mode in which it is 
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found (see i to iii below) during the annual measurement. As applicable, measure 

emissions from (including emissions manifolded to common vents) degassing vents, 

unit isolation-valve vents and blowdown-valve vents.  If there is a safety risk that 

cannot be (reasonably) mitigated with measuring emissions from a specific vent 

line, the Person may use an  emission factor approach instead.   Given that there is 

no requirement to measure in the winter months, winter safety is not an applicable 

safety risk unless the site can only be accessed during the winter. The operational 

modes are: 

(i) Operating pressurized mode, blowdown vent leakage through the blowdown 

vent stack and wet seal oil degassing vent (if applicable); for wet seal and dry 

seal compressors. 

(ii) Standby pressurized mode. 

(iii) Not operating, depressurized mode, unit isolation-valve leakage through 

the blowdown vent stack, without blind flanges.  

(A) For the not operating, depressurized mode, each compressor must be 

measured at least once in any three consecutive calendar years if this mode 

is not found in the annual measurement (if the compressor enters the not 

operating depressurized mode during normal service (i.e. excluding 

maintenance).  If a compressor is not operated and has blind flanges in 

place throughout the 3 year period, measurement is not required in this 

mode. If the compressor is in not operating depressurized mode without 

blind flanges in place and is not operated throughout the 3 year period, it 

must be measured in the not operating depressurized mode. 

(5) Calculate both CH4 and CO2 mass emissions from volumetric CH4 and CO2 

emissions as determined in paragraphs (e)(1) through (3) of this section using 

calculations in paragraph (k) of this section. 

(6) Calculate emissions from degassing vent vapours to flares as follows: 

(i) Use the degassing vent vapour volume and gas composition as 

determined in paragraphs (e)(1) through (3) of this section. 

(ii) Use the calculation methodology of flare stacks in paragraph (d) of this 

section to determine degassing vent vapour emissions from the flare. 

(7) Emissions from centrifugal compressor, blow down valve leakage and unit isolation 

valve leakage to open ended vents is to be determined following the procedures set 

forth in ON.354(c) and (d), or other industry standard method, as appropriate. 

(f) Reciprocating compressor venting..  An operator required to report pursuant to this 

quantification method shall calculate annual CH4 and CO2 emissions from all reciprocating 

compressor vents as follows.  

Where venting emissions are sent to a common flare, calculate emissions using ON.353(d).  

A reciprocating compressor’s operational modes include “operating, pressurized”, “standby, 

pressurized mode” and “not operating, depressurized 

(1) Estimate annual emissions using the flow measurement in (f)(2) or (f)(3) below and 
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Equation 350-18. 

𝐸𝑠,𝑖 = ∑ 𝑄𝑠,𝑚𝑚 × 𝑡𝑚 × 𝑌𝑖(1 − 𝐶𝐹)  Equation 350-18 

Where: 

Es,i = Annual volumetric emissions of GHG i (either CH4 or CO2) from all 

compressor venting modes (Sm
3
/y). 

Qs,m = Measured volumetric gas emissions  during operating mode m described in 

paragraph (f)(4) (Sm
3
/h). 

tm = Total time the compressor is in operational mode m during the calendar year 

(h). 

Yi = Annual average mole fraction of GHG i in the vent gas; use the appropriate 

gas compositions in paragraph (j)(2) of this section. 

CF = Fraction of reciprocating compressor vent gas sent to vapour recovery or fuel 

gas or other beneficial use as determined by keeping logs of the vent gas that is 

directed to the fuel gas system. 

m = The operational mode of a reciprocating compressor. 

(1.1) Emissions for operational modes not found during the annual measurement are 

included in reported estimates, Equation 350-18a must be used to calculate total 

emissions. 

𝐸𝑠,𝑖,𝑐 = 𝐸𝑠,𝑖 + 𝐸𝑚,𝑛𝑓   Equation 350-18a 

Where: 

Es,i = Output of Equation 350-18 

Em,nf = Estimate of emissions for the modes not found during the annual 

measurement as calculated from emissions for operational mode not found for the 

compressor during previous years and prorated for the time in the year for the 

mode not found.  If the operational mode not found did not occur in previous 

years, estimates from a similar compressor or manufacturer emission factors may be 

used. 

(2) If the reciprocating rod packing and blowdown vent is connected to an open-ended 

vent line then use one of the following two methods to calculate emissions. 

(i) Measure emissions from all vents (including emissions manifolded to common 

vents) including rod packing, unit isolation valves, and blowdown vents using 

either calibrated bagging or High-flow Sampler according to methods set forth 

in ON.354(c) and (d). 

(ii) Use a temporary meter such as a portable utility grade meter (bellows meter) a 

vane anemometer or a permanent meter such as an orifice meter to measure 

emissions from all vents (including emissions manifolded to a common vent) 

including rod packing vents, unit isolation valves, and blowdown valves 
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according to methods set forth in ON.354(b). If you do not have a permanent 

flow meter, you may install a  temporary meter or a permanent flow meter on the 

vents. For through-valve leakage to open-ended vents, such as unit isolation 

valves on not- operating, depressurized compressors and blowdown valves on 

pressurized compressors, you may use an acoustic detection device according to 

methods set forth in ON.354(a). 

(3) If the rod packing case is not equipped with a vent line, use the following method to 

estimate emissions: 

(i) Use the methods described in ON.354(a) to conduct a progressive leak detection 

of fugitive equipment leaks from the packing case into an open distance piece, 

or from the compressor crank case breather cap or vent with a closed distance 

piece. 

(ii) Measure emissions using a High-flow Sampler, or calibrated bag, or appropriate 

meter according to methods set forth in ON.354(b), (c), or (d). 

(4) Conduct an annual measurement for each compressor in the operational mode in 

which it is found during the annual measurement.  Measure emissions from 

(including emissions manifolded to common vents) reciprocating rod-packing vents, 

unit isolation-valve vents, and blowdown-valve vents.  If there is a safety risk that 

cannot be (reasonably) mitigated with measuring emissions from a specific vent 

line, , the Person may use an emission factor approach instead.   Given that there is 

not a requirement to measure in the winter months, winter safety is not an 

applicable safety risk unless the site is only accessible in the winter.  

The operational modes are: 

(i) Operating pressurized mode, blowdown vent leakage through the blowdown 

vent stack and reciprocating rod packing emissions. 

(ii) Standby pressurized mode. 

(iii) Not operating, depressurized mode, unit isolation-valve leakage through the 

blowdown vent stack, without blind flanges. 

(A) For the not operating, depressurized mode, each compressor must be 

measured at least once in any three consecutive calendar years if this 

mode is not found in the annual measurement (if the compressor enters 

the not operating depressurized mode during normal service (i.e. 

excluding maintenance). If a compressor is not operated and has blind 

flanges in place throughout the 3 year period, measurement is not 

required in this mode. If the compressor is in not operating depressurized 

mode without blind flanges in place and is not operated throughout the 3 

year period, it must be measured in the not operating depressurized mode 

(5) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural gas 

emissions using the calculations in paragraphs (j) and (k) of this section. 

(6) Adjust the emissions from reciprocating compressor vent vapors as follows if they 

are sent to a vapor recovery system. 
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(i) Adjust the emissions estimated in paragraphs (f)(1) of this section for the 

emissions recovered using a vapor recovery system as determined by using 

engineering estimate based on best available data, equipment or design 

specifications, manufacturer’s data, operating data. 

(ii) An engineering estimate approach based on similar equipment specifications and 

operating conditions or manufacturer’s data may be used to determine the Qs,m 

variable in place of actual  measured values for reciprocating compressors that 

are operated for no more than 200 hours in a calendar year . 

(g) Leak detection and leaker emission factors.  An operator required to report pursuant to this 

quantification method shall use sampling methods (described in ON.354(a)) to conduct a leak 

detection survey of fugitive equipment leaks from all sources listed in ON.352(b)(2), (c)(2), 

(d)(2), (e)(2), (b)(5) and (f)(1).  This paragraph (g) applies to emissions sources in streams 

with gas containing greater than 10 percent CH4 plus CO2 by weight. Emissions sources in 

streams with gas containing less than 10 percent CH4 plus CO2 by weight need to be reported 

instead under paragraph (l) of this section. ** 

If fugitive equipment leaks are detected for sources listed in this paragraph, calculate 

equipment leak emissions per source using Equation 350-19 (for volumetric emission factor 

[Sm
3
/h/component]) or Equation 350-20 (for mass emission factors [t/h/component]) of 

this section, as appropriate, for each source with fugitive equipment leaks. 

𝐸𝑖 = 𝐸𝐹𝑠 × 𝑌𝑖 × 𝑡 × 𝜌𝑠,𝑖 × 0.001  Equation 350-19 

𝐸𝑠,𝑗 = 𝐸𝐹𝑠 × 𝑌𝑖 × 𝑡  Equation 350-20 

Where: 

Es,i = Annual total mass emissions of GHGi (CH4 or CO2) from each fugitive equipment 

leak source (tonnes/year). 

EFs = Leaker emission factor for specific sources listed in Table 350-1 through Table 350-5 

of this section or facility/company-specific emission factors* used in place of Tables 350-1 

to 350-5 (Sm
3
/component/year for Equation 350-19 and tonnes/component/year for 

Equation 350-20). 

Yi = For volumetric emissions in Equation 350-19, use 0.975 for CH4 for natural gas 

transmission, compression and underground natural gas storage and 1.1 x 10-2 for CO2; for 

LNG storage and LNG import and export equipment, GHGi equals 1  for CH4  and 0 for 

CO2; and for natural gas distribution, GHGi equals 1 for CH4  and 1.1 x 10-2 for CO2 or use 

the experimentally determined gas composition  for CO2 and CH4. For mass emissions in 

Equation 350-20, use mass fractions of CH4 and CO2 from each unit of a distribution or 

transmission company within a jurisdiction that has similar gas composition or the 2012 

CEPEI Methodology Manual ( as amended from time to time). 

t = Total time the component was found leaking and operational, in hours.  If one leak 

detection survey is conducted, assume the component was leaking from the start of the year 

or the date of the last survey until the leak was repaired and then zero for the remainder of 

the interval between leak surveys.  If the leak was not repaired, assume the component was 
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leaking for the entire year or the entire leak survey interval.   If multiple leak detection 

surveys are conducted, assume that the component found to be leaking has been leaking 

since the last survey during which it was determined to be not leaking, or the beginning of 

the calendar year. For the last leak detection survey in the calendar year or leak survey 

interval, assume that all leaking components continue to leak until the end of the calendar 

year or leak survey interval and until the component was repaired and then zero until the end 

of the year or leak survey interval. 

ρs,i = Density of GHG i (1.861 kg/m3 for CO2 and 0.678 kg/m3 for CH4 at standard 

conditions of 15 ºC and 1 atmosphere). 

0.001 = Conversion factor from kilograms to tonnes. 

* person may use component-specific emission factors quantified using ON.354(c) or (d) 

during leak detection surveys. 

(1) Onshore natural gas transmission compression facilities shall use the appropriate 

default leaker emission factors listed in Table 350-1 of this section for fugitive 

equipment leaks detected from connectors, valves, pressure relief valves, meters, 

and open ended lines. 

(2) Underground natural gas storage facilities for storage stations shall use the 

appropriate default leaker emission factors listed in Table 350-2 of this section for 

fugitive equipment leaks detected from connectors, valves, pressure relief valves, 

meters, and open-ended lines. 

(3) LNG storage facilities shall use the appropriate default leaker emission factors 

listed in Table 350-3 of this section for fugitive equipment leaks detected from 

valves, pump seals, connectors, and other equipment. 

(4) LNG import and export facilities shall use the appropriate default leaker emission 

factors listed in Table 350-4 of this section for fugitive equipment leaks detected 

from valves; pump seals; connectors; and other. 

(5) Natural gas distribution facilities for above ground meters and regulators at custody 

transfer meter-regulating stations shall use the appropriate default leaker emission 

factors listed in Table 350-5 of this section for fugitive equipment leaks detected 

from connectors, block valves, control valves, pressure relief valves, orifice 

meters, regulators, and open ended lines. 

(h) Population count and emission factors.  An operator required to report pursuant to this 

quantification method shall use the following calculation for  facilities with total emissions 

that are less than 10,000 tonnes per year, for sources listed in ON.352 (b)(2), (c)(2), (d)(2) 

and (e)(2) on streams with gas containing greater than 10 percent CH4  plus CO2 by weight.  

Emissions sources in streams with gas containing less than 10 percent CH4 plus CO2 by 

weight do not need to be reported.  In addition, emission sources at which a leak detection 

has been conducted and reported under ON.353(g) (either voluntarily or required under 

Section 353(g)) are exempt from the following requirements.** 

Calculate emissions from all sources listed in this paragraph using Equation 350-21 (for 

volumetric emission factor [m
3
/h/component]) or Equation 350-22 (for mass emission 
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factors [kg/h/component]) of this section, as appropriate. 

𝐸𝑖 = 𝑁 × 𝐸𝐹𝑠 × 𝑌𝑖 × 𝑡 × 𝑝𝑠,𝑖 × 0.001 Equation 350-21 

𝐸𝑖 = 𝑁 × 𝐸𝐹𝑠 × 𝑋𝑖 × 𝑡 × 0.001  Equation 350-22 

Where: 

Ei = Annual total mass emissions of GHG i (CH4 or CO2) from each fugitive source 

(tonnes/year). 

N = Total number of this type of emission source at the facility.  The average component 

counts by major equipment pieces from the 2012 CEPEI Methodology Manual, other 

relevant Canadian Gas Association (CGA), or Canadian Association of Petroleum 

Producers documentation, may be used for 2017 calendar year emissions as appropriate for 

operations and required by (h)(1) through (h)(4), below. For 2018 calendar year emissions 

and onwards component counts for individual facilities is to be used.  If facility or 

company-specific major equipment count data that meet or exceed the quality of the 

relevant CGA default count data are available, they must be used in its place. Current 

processing and instrumentation drawings (P&ID) may be used for the source of component 

(or major equipment) counts for all years. 

EFs = Population emission factor for specific sources listed in Table 350-1 through Table 

350-5 of this section (Sm
3
/component/hour for Equation 350-21 and 

tonnes/component/hour for Equation 350-22). EF for custody transfer meter- regulating 

stations is determined in Equation 350-23. Direction on the use of Tables 350-1 through 

350-5, provided prior to the tables, must be followed and indicates that if facility specific 

emission factors are available these facility specific emission factors must be used*. 

Yi = For volumetric emissions in Equation 350-21, use 0.975 for CH4 for natural gas 

transmission, compression and underground natural gas storage and 1.1 x 10-2 for CO2; for 

LNG storage and LNG import and export equipment, GHGi equals 1  for CH4  and 0 for 

CO2; and for natural gas distribution, GHGi equals 1 for CH4   and 1.1 x 10-2 for CO2 or 

use the experimentally determined gas composition  for CO2 and CH4. 

Xi = For mass emissions in Equation 350-22, use mass fractions of CH4 and CO2 from 

operation/facility-specific data or the 2012 CEPEI methodology manual. 

t = Total time the specific source associated with the fugitive equipment leak was 

operational in the reporting year ( hours). 

ps,i = Density of GHG i (1.861 kg/m
3 

for CO2 and 0.678 kg/m
3 

for CH4 at standard 

conditions of 15 ºC and 1 atmosphere). 

0.001 = Conversion factor from kilograms to tonnes. 
 

*facility -specific emission factors may be developed based on leak rates quantified, 

following ON.354(c) or (d), during leak detection surveys or those emission factors 

calculated for the purposes of ON.357 – Directions for the use of Tables 350-1 to 350-5. 

(1) Underground natural gas storage facilities for storage wellheads shall use the 
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appropriate default population emission factors listed in Table 350-2 of this section 

for fugitive equipment leaks from connectors, valves, pressure relief valves, and 

open- ended lines. 

(2) LNG storage facilities shall use the appropriate default population emission factors 

listed in Table 350-3 of this section for fugitive equipment leaks from vapour 

recovery compressors.(except storage at LNG import and export facilities which is 

covered in ON.353(h)(3). 

(3) LNG import and export facilities shall use the appropriate default population 

emission factor listed in Table 350-4 of this section for fugitive equipment leaks 

from vapour recovery compressors. 

(4) Natural gas distribution facilities shall use the appropriate emission factors as 

described in paragraph (h)(4) of this section. 

(i) Below grade metering-regulating stations; distribution mains; and 

distribution services, shall use the appropriate default population 

emission factors listed in Table 350-5 of this section. 

(ii) Above grade meters and regulators at meter-regulating stations not at custody 

transfer as listed in ON.352(f)2), is to use the total volumetric GHG emissions at 

standard conditions for all equipment leak sources calculated in paragraph (g)(5) 

of this section to develop facility emission factors using Equation 350-23 of 

this section. If a company does not have custody transfer meter-regulating 

stations, then the inputs to Equation 350-23 must use, in order of preference, (i) 

factors developed during leak detection surveys of the company’s non-custody 

transfer meter- regulating stations, or (ii) industry developed  leak factors for 

custody and/or non- custody transfer meter-regulating stations The calculated 

facility emission factor from Equation 350-23 of this section shall be used in 

Equations 350-15 and 350-16 of this section. 

𝐸𝐹𝑠,𝑖 = ∑
𝐸𝑠,𝑖

𝑁
   Equation 350-23 

Where: 

EFs,i = Facility emission factor for a meter/regulator run at above grade 

metering- regulating for GHGi (Sm
3
/year). 

Es,i = Annual volumetric GHG emissions, CO2 or CH4   from all equipment 

leak sources at all above-grade, custody-transfer, metering-regulating stations, 

from paragraph (g) of this section (Sm
3
). Where a company does not have a 

custody transfer station, “custody transfer” should be read to read “non-

custody transfer” 

N = Total number of meter/regulator runs at all custody-transfer, metering 

regulating stations.  Where a company does not have a custody transfer station, 

“custody transfer” should be read to read “non-custody transfer” 

(iii) For buried pipeline-main and service line leaks, Equations 350-21 and 350- 22 
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and their inputs may be modified as outlined in the 2012 CEPI Methodology 

Manual.  

(i) Volumetric emissions.  An operator required to report pursuant to this quantification method 

shall calculate volumetric emissions at standard conditions as specified in paragraphs (i)(1) 

or (2) , with actual pressure and temperature of this section determined by engineering 

estimate based on best available data unless otherwise specified. 

(1) Calculate natural gas volumetric emissions at standard conditions by converting 

actual temperature and pressure to standard temperature and pressure (15 ºC and 1 

atmosphere) using Equation 350-24 of this section. 

𝐸𝑠 =
𝐸𝑎×(273.15+𝑇𝑠)×𝑃𝑎

(273.15+𝑇𝑎)×𝑃𝑠
   Equation 350-24 

Where: 

Es = Natural gas volumetric emissions at standard temperature and pressure (STP) 

conditions (Sm
3
). 

Ea = Natural gas volumetric emissions at actual conditions (m
3
). 

Ts = Temperature at standard conditions (15 
o
C). 

Ta = Temperature at actual emission conditions (
o
C). 

Ps = Absolute pressure at standard conditions (101.325 kPa). 

Pa = Absolute pressure at actual conditions (kPa). 

(2) Calculate GHG volumetric emissions at standard conditions by converting actual 

temperature and pressure of GHG emissions to standard temperature and pressure 

using Equation 350-25 this section. 

𝐸𝑠,𝑖 =
𝐸𝑎,𝑖×(273.15+𝑇𝑠)×𝑃𝑎

(273.15+𝑇𝑎)×𝑃𝑠
   Equation 350-25 

Where: 

Es,i = GHGi volumetric emissions at standard temperature and pressure (STP) 

conditions (Sm
3
). 

Ea,i = GHGi volumetric emissions at actual conditions (m
3
). 

Ts = Temperature at standard conditions. (15 
o
C). 

Ta = Temperature at actual emission conditions. (
o
C). 

Ps = Absolute pressure at standard conditions (101.325 kPa). 

Pa = Absolute pressure at actual conditions (kPa). 

(j) GHG volumetric emissions.  An operator required to report pursuant to this quantification 

method shall calculate the volumetric emission using the following calculations. 
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If the GHG volumetric emissions at actual conditions are known, follow the method in (j)(2) 

to calculate their emissions at standard conditions.  

If the GHG volumetric emissions are not yet known, then follow the methods below to 

calculate GHG volumetric emissions at standard conditions as specified in paragraphs (j)(1) 

and (2) of this section determined by engineering estimate based on best available data unless 

otherwise specified. 

(1) Estimate CH4 and CO2 emissions from natural gas emissions using Equation 350-26 

of this section 

𝐸𝑠,𝑖 = 𝐸𝑠 × 𝑌𝑖   Equation 350-26 

Where: 

Es,i = GHGi (either CH4 or CO2) volumetric emissions at standard conditions. 

Es = Natural gas volumetric emissions at standard conditions. 

Yi = Mole fraction of GHGi in the natural gas. 

(2) For Equation 350-26 of this section, the mole fraction, Yi, shall be the annual 

average mole fraction for each unit of a natural gas distribution, natural gas 

transmission, LNG storage, LNG import or export, or underground natural gas 

storage company within a jurisdiction that has similar gas composition as sampled 

within the current (required if available) or previous (if current data not available) 

reporting period, using the methods set forth in ON.354(b), and specified in 

paragraphs (j)(2)(i) through (v) of this section. 

(i) GHG mole fraction in transmission pipeline natural gas that passes through 

the facility for onshore natural gas transmission compression facilities. 

(ii) GHG mole fraction in natural gas stored in underground natural gas 

storage facilities. 

(iii) GHG mole fraction in natural gas stored in LNG storage facilities. 

(iv) GHG mole fraction in natural gas stored in LNG import and export facilities. 

(v) GHG mole fraction in local distribution pipeline natural gas that passes 

through the facility for natural gas distribution facilities. 

(k) GHG mass emissions. An operator required to report pursuant to this quantification method 

shall Calculate GHG mass emissions in tonnes of carbon dioxide equivalent by converting the 

GHG volumetric emissions at standard conditions into mass emissions using Equation 350-27 

of this section. 

𝐸𝑖 = 𝐸𝑠,𝑖 × 𝜌𝑠,𝑖 × 𝐺𝑊𝑃𝑖 × 0.001   Equation 350-27 

Where: 

Ei = GHGi (either CH4, CO2, or N20) mass emissions (tonnes CO2e). 

Es,i = GHGi (either CH4, CO2 or N2O) volumetric emissions (Sm
3
). 
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ρs,i = Density of GHG i (1.861 kg/m
3 

for CO2 and 0.678 kg/m
3 

for CH4 at standard 

conditions of Ts = 15°C and Ps = 101.325 kPa). 

=
𝑃𝑠 × 𝑀𝑊𝑖

𝑅𝑢 × (𝑇𝑠 + 273.15)
 

GWPi = Global warming potential of GHGi 

MWi = Molecular weight for GHGi  (kg/kmole). 

Ru = Universal gas constant (8.31434 kJ/kmole K) 

0.001 = Conversion factor from kilograms to tonnes 

(l) Other venting or fugitive emissions. An operator required to report pursuant to this 

quantification method shall determine all venting or fugitive emissions not covered by 

quantification methods in ON.353 using methodologies consistent with those presented in 

the  2012 CEPEI Methodology Manual, or in other relevant documents published by the 

Canadian Gas Association. 

(m) Transmission storage tanks.  An operator required to report pursuant to this quantification 

method shall determine emissions from transmissions storage tanks using the following. 

For condensate storage tanks, either water or hydrocarbon, without vapour recovery or 

thermal control devices in onshore natural gas transmission compression facilities calculate 

CH4, CO2 and N2O (when flared) annual emissions from compressor scrubber dump valve 

leakage as follows.  

(1) Monitor the tank vapour vent stack annually for emissions using an optical gas 

imaging instrument according to methods set forth in ON.354(a)(1) or by directly 

measuring the tank vent using a flow meter, calibrated bag, or High-flow Sampler 

according to methods in ON.354(b) through (d) for a duration of 5 minutes. Or you 

may annually monitor leakage through compressor scrubber dump valve(s) into the 

tank using an acoustic leak detection device according to methods set forth in 

ON.354(a)(4). 

(2) If the tank vapours are continuous for 5 minutes, or the acoustic leak detection 

device detects a leak, then use one of the following two methods.  

(i) Use a meter, such as a turbine meter, calibrated bag, or High-flow Sampler to 

estimate tank vapour volumes according to methods set forth in ON.354(b) 

through (d). If the vent is directly measured for five minutes under paragraph 

(m)(1) of this section to detect continuous leakage, this serves as the 

measurement. 

(ii) Use an acoustic leak detection device on each scrubber dump valve connected to 

the tank according to the method set forth in ON.354(a)(4). 

(iii) Use the appropriate gas composition in paragraph (j) of this section. 

(3) If the leaking dump valve(s) is fixed following leak detection, the annual emissions 

shall be calculated from the beginning of the calendar year to the time the valve(s) 
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is repaired. 

(4) Calculate annual emissions from storage tanks to flares as follows: 

(i) Use the storage tank emissions volume and gas composition as determined in 

paragraphs (m)(1) through (m)(3) of this section. 

(ii) Use the calculation methodology of flare stacks in paragraph (d) of this section 

to determine storage tank emissions sent to a flare. 

ON.354 Sampling, Analysis, and Measurement Requirements 

An operator required to report pursuant to this quantification method shall ensure instruments 

used for sampling, analysis and measurement must be operated and calibrated according to 

regulatory, manufacturer’s, or other written specifications or requirements. All sampling, 

analysis and measurement must be conducted only by, or under the direct supervision of 

personnel or individuals with demonstrated understanding and experience in the application 

(and principles related) of the specific sampling, analysis and measurement technique in use. 

(a) An operator required to report pursuant to this quantification method shall undertake the 

following Leak Detection program 

(1)  If a documented leak detection or integrity management standard or requirement 

that is required by Ontario or federal legislation or regulation (e.g.,. CSA Z662-07 

Oil & Gas Pipeline Systems) or by a standard or method from Canadian Gas 

Association, the documented standard or requirement must be followed – including 

service schedules for different components and/or facilities - with reporting as 

required for input to the calculation methods herein. A maximum of 36 months is 

allowed between leak detection surveys. 

(2) If there is no such legal requirement (as specified in the previous paragraph), then 

representative sampling is required using one of the methods outlined below in 

combination with best industry practices for use of the method– including service 

schedules for different components - to determine the count of leaks (and time 

leaking) required in ON.353 (g), as applicable. Representative sampling means 

establishing the most valid or credible sample of leaks that accurately characterizes 

the number of fugitive equipment leaks required per sample interval, under 

operating conditions. A baseline representative sample of leaks must be established 

under normal operating conditions for the 2017 calendar years or upon acquisition 

of previously operated equipment or within the first year of operation of newly 

constructed or acquired equipment. Subsequent representative sampling must be 

based on random or stratified sampling, modeling, detection or measurement of 

leaks under normal operating conditions. After establishing the baseline 

representative sample of leaks per sample interval a maximum of 36 months is 

allowed between sampling. The interval is determined based on whether there are 

leaks.  If a leak is found and immediately repaired, the existing schedule may be 

maintained. If a leak is found and not repaired the maximum interval between 

sampling is 18 months and the leak must be monitored (and optionally measured) 

on a regular basis until repaired. If the equipment is replaced the maximum 
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sampling interval is 18 months until a baseline representative sample of leaks has 

been established under normal operating conditions. 

Leak detection for fugitive equipment leaks must be performed for all identified 

equipment in operation or on standby mode using one of the following. 

(i) Optical gas imaging instrument. Use an optical gas imaging instrument for 

fugitive equipment leaks detection in accordance with 40 CFR part 60, subpart 

A, §60.18(i)(1) and (2) Alternative work practice for monitoring equipment 

leaks.  In addition, the optical gas imaging instrument must be operated to 

image the source types required by this proposed reporting rule in accordance 

with the instrument manufacturer’s operating parameters. The optical gas 

imaging instrument must comply with the following requirements: 

(A) Provide the operator with an image of the potential leak points for each 

piece of equipment at both the detection sensitivity level and within the 

distance used in the daily instrument inspection described in the relevant 

best practices. The detection sensitivity level depends upon the frequency 

at which leak monitoring is to be performed. 

(B) Provide a date and time stamp for video records of every monitoring 

event. 

(ii) Bubble tests.  Uses soap or other types of bubbles on equipment to visually 

detect the leak of gases from the equipment. 

(iii) Portable organic vapour analyzer.  Use a portable organic vapour analyzer in 

accordance with US EPA Method 21 or as outlined in standard Canadian Gas 

Association methodologies or the CAPP Best Management Practices for 

Fugitive Emissions 

(iv) Other methods as outlined in standard Canadian Gas Association 

methodologies or the CAPP Best Management Practices for Fugitive 

Emissions (as amended from time to time) may be used as necessary for 

operational circumstances. Other methods that are deemed to be technically 

sound based on an engineering assessment may also be used as necessary for 

operational circumstances provided that sufficient documentation as to the 

method used, results on tests, and the methods reliability and accuracy is 

maintained and updated at regular intervals. 

(b) All flow meters, composition analyzers and pressure gauges that are used to provide data for 

the GHG emissions calculations shall use appropriate QA/QC procedures, including 

measurement methods, maintenance practices, and calibration methods, prior to the first 

reporting year (after 2016) and in each subsequent reporting year according to an appropriate 

standard published by a consensus standards organization. If no appropriate standard exists 

from the organizations listed above, one from the Canadian Association of Petroleum 

Producers (CAPP), American Petroleum Institute (API) may be used.  If a consensus based 

standard is not available, industry standard practices such as manufacturer instructions must 

be used. 

(c) Use calibrated bags (also known as vent bags) only where the emissions are at near- 
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atmospheric pressures and hydrogen sulphide levels are such that it is safe to handle and can 

capture all the emissions, below the maximum temperature specified by the vent bag 

manufacturer, and the entire emissions volume can be encompassed for measurement. 

(1) Hold the bag in place enclosing the emissions source to capture the entire emissions 

and record the time required for completely filling the bag.  If the bag inflates in less 

than one second, assume one second inflation time. 

(2) Perform three measurements of the time required to fill the bag, report the emissions 

as the average of the three readings. 

(3) Correct the natural gas volumetric emissions to standard conditions using 

the calculations in ON.353(i). 

(4) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural 

gas emissions using the calculations in ON.353(j) and (k). 

(d) Use a High-flow Sampler to measure emissions within the capacity of the instrument. 

(1) Calibrate the instrument at 2.5 percent methane with 97.5 percent air and 100 

percent CH4 by using calibrated gas samples and by following manufacturer’s 

instructions for calibration. 

(2) Conduct measurements, using equipment manufacturer operating procedures and 

relevant measurement methodologies, by positioning the instrument for complete 

capture of the fugitive equipment leaks without creating backpressure on the 

source. 

(3) If the High-flow Sampler, along with all attachments available from the 

manufacturer, is not able to capture all the emissions from the source then you shall 

use anti-static wraps or other aids to capture all emissions without violating 

operating requirements as provided in the instrument manufacturer’s manual. 

(4) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural 

gas emissions using the calculations in ON.353(j) and (k). 

ON.355 Procedures for Estimating Missing Data 

An operator required to report pursuant to this quantification method shall retain a complete 

record of all estimated and/or measured parameters used in the GHG emissions calculations. 

If data are lost or an error occurs during annual emissions estimation or measurements, the 

estimation or measurement activity for those sources must be repeated as soon as possible, 

including in the subsequent reporting year if missing data are not discovered until after 

December 31 of the reporting year, until valid data for reporting is obtained. 

Data developed and/or collected in a subsequent reporting year to substitute for missing data 

cannot be used for that subsequent year’s emissions estimation.  

Where missing data procedures are used for the previous year, at least 30 days must separate 

emissions estimation or measurements for the previous year and emissions estimation or 
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measurements for the current year of data collection.   

For missing data that are continuously monitored or measured (for example flow meters), or for 

missing temperature and pressure data, the reporter may use best available data for use in 

emissions determinations.  The reporter must record and report the basis for the best available 

data in these cases. 

ON.356 Definitions 

2012 CEPEI Methodology Manual means the document titled “Estimation of Air Emissions 

from the Canadian Natural Gas Transmission, Storage and Distribution System”, from 

Canadian Energy Partnership for Environmental Innovation, dated November 26, 2012) 

(as amended from time to time) 

Blowdown vent stack emissions mean natural gas and/or CO2 released due to maintenance 
and/or blowdown operations including compressor blowdown and emergency shut-
down (ESD) system testing. 

Calibrated bag means a flexible, non-elastic, anti-static bag of a calibrated volume that can be 

affixed to a emitting source such that the emissions inflate the bag to its calibrated volume. 

Centrifugal compressor means any equipment that increases the pressure of a process natural 

gas or CO2 by centrifugal action, employing rotating movement of the driven shaft. 
Centrifugal compressor dry seals mean a series of rings around the compressor shaft where it 

exits the compressor case that operates mechanically under the opposing forces to 

prevent natural gas or CO2 from escaping to the atmosphere. 

Centrifugal compressor dry seals emissions mean natural gas or CO2 released from a dry seal 

vent pipe and/or the seal face around the rotating shaft where it exits one or both ends of 

the compressor case. 

Centrifugal compressor wet seal degassing venting emissions mean emissions that occur when 

the high-pressure oil barriers for centrifugal compressors are depressurized to release 

absorbed natural gas or CO2. High-pressure oil is used as a barrier against escaping gas in 

centrifugal compressor shafts. Very little gas escapes through the oil barrier, but under 

high pressure, considerably more gas is absorbed by the oil. The seal oil is purged of the 

absorbed gas (using heaters, flash tanks, and degassing techniques) and recirculated. The 

separated gas is commonly vented to the atmosphere. 
Component means each metal to metal joint or seal of non-welded connection separated by a 

compression gasket, screwed thread (with or without thread sealing compound), metal to 

metal compression, or fluid barrier through which natural gas or liquid can escape to the 

atmosphere. 

Compressor means any machine for raising the pressure of a natural gas by drawing in low 

pressure natural gas and discharging significantly higher pressure natural gas. 

Continuous bleed means a continuous flow of pneumatic supply gas to the process 

measurement device (e.g. level control, temperature control, pressure control) where the 

supply gas pressure is modulated by the process condition, and then flows to the valve 

controller where the signal is compared with the process set-point to adjust gas pressure 

in the valve actuator. 

Custody-transfer means the transfer of product from one gas company to another gas company, 

excluding transfers between companies who have same parent company. 
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De-methanizer means the natural gas processing unit that separates methane-rich residue gas 

from the heavier hydrocarbons (e.g., ethane, propane, butane, pentane-plus) in feed natural 

gas stream. 

Equipment leak detection means the process of identifying emissions from equipment, 

components, and other point sources. 

Engineering estimation, means an estimate of emissions based on: engineering principles 

applied to measured and/or approximated physical parameters such as dimensions of 

containment, operating conditions (e.g.,  pressures, temperatures);  material or fuel 

compositions and usage; mass balances; equipment design and performance 

specifications; interpolation of extrapolation of data from on similar equipment or 

operations; derivations based on operating parameters. 

External combustion means fired combustion in which the flame and products of combustion 

are separated from contact with the process fluid to which the energy is delivered. 

Process fluids may be air, hot water, or hydrocarbons. External combustion equipment 

may include fired heaters, industrial boilers, and commercial and domestic combustion 

units. 

Farm taps mean pressure regulation stations that deliver gas directly from transmission 

pipelines to generally rural customers. 

Field gas means natural gas extracted from a production well prior to its entering the first stage 

of processing, such as dehydration. 

Flare, for the purposes of ON.350, means a combustion device, whether at ground level or 

elevated, that uses an open or closed flame to combust waste gases without energy 

recovery. 

Flare combustion efficiency means the fraction of natural gas, on a volume or mole basis, that 

is combusted at the flare burner tip. 

Fugitive emissions means the unintended or incidental emissions of greenhouse gases from the 

transmission, processing, storage, use or transportation of fossil fuels, greenhouse gases, or 

other. 

Fugitive equipment leaks means those fugitive emissions which could not reasonably pass 

through a stack, chimney, vent, or other functionally-equivalent opening. 

Gas conditions mean the actual temperature, volume, and pressure of a gas sample. 

High-bleed pneumatic devices means automated continuous bleed control devices powered by 

pressurized natural gas and used for maintaining a process condition such as liquid level, 

pressure, delta-pressure and temperature. Part of the gas power stream which is regulated 

by the process condition flows to a valve actuator controller where it vents (bleeds) to the 

atmosphere at a rate in excess of 0.17 standard cubic meters per hour. 

Intermittent-bleed pneumatic devices mean automated flow control devices powered by 

pressurized natural gas and used for maintaining a process condition such as liquid level, 

pressure, delta-pressure and temperature. These are snap-acting or throttling devices that 

discharge the full volume of the actuator intermittently when control action is necessary, 

but does not bleed continuously. 

Internal combustion means the combustion of a fuel that occurs with an oxidizer (usually air) 

in a combustion chamber. In an internal combustion engine the expansion of the high- 

temperature and –pressure gases produced by combustion applies direct force to a 

component of the engine, such as pistons, turbine blades, or a nozzle. This force moves the 

component over a distance, generating useful mechanical energy. Internal combustion 
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equipment may include gasoline and diesel industrial engines, natural gas-fired 

reciprocating engines, and gas turbines. 
Liquefied natural gas (LNG) means natural gas (primarily methane) that has been liquefied by 

reducing its temperature to -162 degrees Celsius at atmospheric pressure. 

LNG boiloff gas means natural gas in the gaseous phase that vents from LNG storage tanks 

due to ambient heat leakage through the tank insulation and heat energy dissipated in 

the LNG by internal pumps. 

Low-bleed pneumatic devices mean automated control devices powered by pressurized natural 

gas and used for maintaining a process condition such as liquid level, pressure, delta- 

pressure and temperature. Part of the gas power stream which is regulated by the process 

condition flows to a valve actuator controller where it vents (bleeds) to the atmosphere at 

a rate equal to or less than 0.17 standard cubic meters per hour. 

Meter-regulating station means a station that meters the flow rate, regulates the pressure, or 

both, of natural gas in a natural gas distribution facility. This does not include customer 

meters, customer regulators, or farm taps. 

Natural gas pneumatic pump means a pump that uses pressurized natural gas to move a piston 

or diaphragm, which pumps liquids on the opposite side of the piston or diaphragm. 

Operating pressure means the containment pressure that characterizes the normal state of gas or 

liquid inside a particular process, pipeline, vessel or tank. 
Pipeline quality natural gas means natural gas having a high heat value equal to or greater than 

36.3 MJ/m
3 

or less than 40.98 MJ/m
3
, and which is at least ninety percent methane by 

volume, and which is less than five percent carbon dioxide by volume. 
Portable equipment means  portable fuel combustion equipment that cannot move on roadways 

under its own power and drive train, and that are located at natural gas transmission and 

distribution  facility. 

Pump means a device used to raise pressure, drive, or increase flow of liquid streams in closed 

or open conduits. 

Pump seals means any seal on a pump drive shaft used to keep methane and/or carbon dioxide 

containing light liquids from escaping the inside of a pump case to the atmosphere. 

Pump seal emissions means hydrocarbon gas released from the seal face between the pump 

internal chamber and the atmosphere. 

Reciprocating compressor means a piece of equipment that increases the pressure of a gas 

stream by positive displacement, employing linear movement of a shaft driving a piston 

in a cylinder. 

Reciprocating compressor rod packing means a series of flexible rings in machined metal cups 

that fit around the reciprocating compressor piston rod to create a seal limiting the 

amount of the compressed gas stream that escapes to the atmosphere. 

Re-condenser means heat exchangers that cool compressed boil-off gas to a temperature that 

will condense natural gas to a liquid. 

Reservoir means a porous and permeable underground natural formation containing significant 

quantities of hydrocarbon liquids and/or gases. 

Transmission pipeline means high-pressure inter-provincial or inter-country pipelines 

transporting saleable quality natural gas from production or natural gas processing to 

natural gas distribution pressure let-down, metering, regulating stations where the 

natural gas is typically odorized before delivery to customers.   

Third party line hit means damages to gas pipelines and surface facilities resulting from 
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natural causes or third party incidents. Natural causes include corrosion, abrasion, rock 

damage, frost heaving or settling. Third party damages may include hits on surface 

facilities and dig-ins. Specific examples of dig-ins include grader/dozer/scraper 

excavation, demolition/breakout, general agriculture, driving 

bars/stakes/posts/anchors, backhoe/trackhoe excavation, ditch shaping, snow removal, 

landscaping/tree planting, hand excavation, bobcat/loader excavation, saw cutting, 

cable/pipe plowing, vertical augering/drilling, trencher excavation, blasting/vibrosis, 

deep tillage, horizontal augering/boring, and other such anthropogenic ground 

disturbances. 

Vapour recovery system means any equipment located at the source of potential gas emissions 

to the atmosphere or to a flare, that is composed of piping, connections, and, if 

necessary, flow-inducing devices, and that is used for routing the gas back into the 

process as a product and/or fuel. 

Vapourization unit means a process unit that performs controlled heat input to vapourize LNG 

to supply transmission and distribution pipelines or consumers with natural gas. 

Vented emissions means the same as defined in the relevant greenhouse gas reporting 

regulation, including process designed flow to the atmosphere through seals or vent 

pipes, equipment blowdown for maintenance, and direct venting of gas used to power 

equipment (such as pneumatic devices), but not including stationary combustion flue 

gas. 

ON.357 Tables 

Directions for the use of Tables 350-1 to 350-5: 

(a) Starting with 2018
 
calendar year emissions, for each component listed in the Tables 350-1 to 

350-5  or otherwise required by the quantification method referencing Tables 350-1 and 350-

2: 

(1) If statistically valid facility-specific emission factors for a component type are 

available they must be used. If statistically valid facility-specific emission factors can 

be reasonably developed using existing company leak detection data then they must 

be used. 

(2) If facility-specific emissions factors for a component type are not available, an 

operator must use statistically valid company specific emission factors if they can be 

safely or reasonably developed. 

(3) If facility-specific emissions factors for a component type are not available, an 

operator must use statistically valid company specific emission factors if they are 

available. If statistically valid company-specific emission factors can be reasonably 

developed using existing company leak detection data then they must be used. 

(b) If statistically valid facility or company-specific emission factors for a specific component 

are not available, emission factors in the default Tables 350-1 to 350-5  may be used, 

(1) An operator may use the default factors specified below, company or facility-

specific emissions factors (if such emission factors are available).   
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(c) If a facility-specific or company-specific emission factor has been used in a previous 

reporting year, it must continue to be used until any changes are approved by the jurisdiction. 

(d) If an emission factor required by the quantification method referencing Tables 350-1 through 

350-5 is not provided in the tables, emission factors from the 2012 CEPEI Methodology 

Manual (as amended from time to time) or U.S. EPA 40 CFR Part 98.230 Tables W-3 

through W-7 (in order of preference), may be used (as converted for use in the relevant 

equation). 

(e) Documentation on the method used to update the emission factors, input data, sampling 

methodology and other relevant information must be kept by the operator and provided to the 

jurisdiction or verifier upon request. Updated emission factors can only be incorporated for 

reporting purposes at the start of a reporting period and not during a calendar year. 

(f) All emission factors or data collection for emission factors  must be developed using 2012 

CEPEI Methodology Manual, or other methods if the 2012 CEPEI Methodology Manual * 

methods  are not available or applicable.   Facility and company-specific emission factors 

must be updated at a minimum on a three year cycle, with the first update to the original 

facility and company- specific emission factors for the 2020 reporting period, at the latest. 

(g) Updated emission factors can only be incorporated for reporting purposes at the start of a 

reporting period and not during a calendar year. 
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TABLE 350-1 –DEFAULT EMISSION FACTORS FOR TRANSMISSION 

Emission Factors - All Components, Natural Gas Service 

Transmission 
Population Emission 

Factor
1a

 (tonnes/hr/component) 

Leaker Emission Factor
1b

 

(tonnes/r/component) 

Connector 4.471E-7 4.848E-5 

Block valve 4.131E-6 1.275E-4 

Control valve 1.650E-5 8.205E-5 

Station or pressurized 

compressor blowdown valve 
3.405E-3 5.691E-3 

Pressure relief valve 1.620E-4 5.177E-4 

Orifice meter 4.863E-5 2.076E-4 

Other flow meter 9.942E-9 3.493E-7 

Regulator 7.945E-6 1.125E-4 

Open-ended line 9.183E-5 1.580E-4 

Population Emission Factors – Other Components, Natural Gas 

Service 

Emission Factor 

(Sm
3
/hour/component) Prasino Final 

Pneumatic Field Sampling Report or 

Direct conversion of EF’s in 2011 

EPA Subpart W Table W-
2
 (scf to 

SM
3
) 

Low-bleed pneumatic device vents 3.88 E-2 

High continuous bleed pneumatic device vents 2.605 E-1 

Intermittent high bleed pneumatic device vents 2.476 E-1 

Intermittent low bleed pneumatic device vents 6.65 E-2 

Diaphragm Pumps 1.0542 E-0 

Piston Pumps 5.917 E-1 

1. Clearstone Engineering Ltd. Methodology Manual: Estimation of Air Emissions from the Canadian Natural 

Gas Transmission, Storage and Distribution System. Prepared for Canadian Energy Partnership for 

Environmental Innovation (CEPEI). 2012. As these emission factors are updated from time to time, the 

intention is to incorporate such updates here as well as permit use of the most recent values published. 

a. Table 9, p50 b. 

b. Table 12, p80. 

2. US EPA, Mandatory Reporting of greenhouse Gases – Rules and Regulations, Subpart W Table 7, Dec 23, 

2012. 
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TABLE 350-2 –DEFAULT METHANE EMISSION FACTORS FOR UNDERGROUND 

STORAGE* 

Underground Storage 

Emission Factor 

(Sm
3
/hour/component)  

Prasino Final Pneumatic 

Field Sampling Report* 

Direct conversion of EF’s 

in EPA Subpart W 

Table* W-4 (scf to Sm
3
) 

Leaker Emission Factors - Storage Station, Gas Service 

Valve
1
 

4.268 E-1 

Connector 1.60 E-1 

Open-ended line 4.967 E-1 

Pressure relief valve 1.140 

Meter 5.560 E-1 

Population Emission Factors - Storage Wellheads, Gas Service 

Connector 2.8 E-4 

Valve 2.8 E-3 

Pressure relief valve 4.8 E-3 

Open-ended line 8.5 E-4 

Population Emission Factors - Other Components, Gas Service 

Low-bleed pneumatic device vents* 3.88 E-2 

High continuous bleed pneumatic device vents* 2.605 E-1 

Intermittent high bleed pneumatic device vents 2.476 E-1 

Intermittent (low) bleed pneumatic device vents* 56.65 E-12 

Diaphragm Pumps* 1.0542 E-0 

Piston Pumps* 5.917 E-1 

*Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-4. 

1 Valves include control valves, block valves and regulator valves 
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TABLE 350-3 –DEFAULT METHANE EMISSION FACTORS FOR LIQUEFIED NATURAL 

GAS (LNG) STORAGE* 

 

LNG Storage 

Emission Factor 
(Sm

3
/hour/component) 

Direct conversion of EF’s 
in EPA Subpart W Table 

W-5 (scf to Sm
3
) 

Leaker Emission Factors - LNG Storage Components, LNG Service 

Valve 3.43 E-2 

Pump seal 1.15 E-1 

Connector 9.9 E-3 
Other

1
 5.10 E-2 

Population Emission Factors - LNG Storage Compressor, Gas Service 

Vapour Recovery Compressor 1.20 E-1 
1 The “other” equipment type should be applied for any equipment type other than connectors, pumps, or 
valves. 

* Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-5. 

 

TABLE 350-4–DEFAULT METHANE EMISSION FACTORS FOR LNG 

TERMINALS* 

LNG Terminals 

Emission Factor 

(Sm
3
/hour/component) 

Direct conversion of EF’s in 

EPA Subpart W Table W-6 

(scf to Sm
3
) 

Leaker Emission Factors - LNG Terminals Components, LNG Service 

Valve 3.43 E -2 

Pump seal 1.15 E-1 

Connector 9.9 E-3 

Other 5.10 E-2 

Population Emission Factors - LNG Terminals Compressor, Gas Service 

Vapour recovery compressor 1.20 E-1 

*Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-6. 
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TABLE 350-5 –DEFAULT EMISSION FACTORS FOR DISTRIBUTION 

 CEPEI CEPEI
1

 

 Population Emission Factor*a 

(tonnes/hr/source) 

Leaker Emission Factor*b 

tonnes/hr/source 

Connector 8.227E-8 6.875E-6 
b

 

Block valve 5.607E-7 1.410E-5 
b

 

Control valve 1.949E-5 7.881E-5 
b

 

Pressure relief valve 3.944E-6 3.524E-5 
b

 

Orifice meter 3.011E-6 8.091E-6 
b

 

Other flow meters 7.777E-9 2.064E-7 
b

 

Regulator 6.549E-7 2.849E-5 
b

 

Open-ended line 6.077E-5 1.216E-4 
b

 

Population Emission Factors - Below Grade M&R Station 

Components, Natural Gas Service 

Emission Factor 
(Sm

3
/hr/Station) 

Below grade M&R station, inlet pressure > 300 psig 3.681E-2 

Below grade M&R station, inlet pressure 100 to 300 psig 5.663E-3 

Below grade M&R station, inlet pressure < 100 psig 2.832E-3 

Population Emission Factors - Distribution Mains, Natural 

Gas Service 

Emission Factor 
(Sm

3
/hr/km) 

Unprotected steel 2.427E-1 
c
 

Protected steel 6.829E-3 
c
 

Plastic 7.969E-3 
c
 

1. Clearstone Engineering Ltd. Methodology Manual: Estimation of Air Emissions from the Canadian Natural Gas 

Transmission, Storage and Distribution System. Prepared for Canadian Energy Partnership for Environmental 

Innovation (CEPEI). 2013, as amended from time to time.  

A typical natural gas density is considered to be 0.70772 kg/m3, p82.  

a—Table 9 Average emission factors for estimating fugitive equipment leaks at gas transmission and 

distribution facilities, p50.  

b—Table 12 Leak/No-leak emission factors for estimating fugitive equipment leaks at Canadian natural gas 

transmission and distribution facilities, p80.  

c—Calculation Form 4.2.1-3 ~ 4.2.1-6, pp107-110. Equivalent leak multiplier applied.  

d-- Calculation Form 4.2.1-7 ~ 4.2.1-10, pp111-114. Equivalent leak multiplier applied.  

2. US EPA, Mandatory Reporting of greenhouse Gases – Rules and Regulations, Subpart W Table 7, Dec 23, 2012.  

* The distribution emission factors in Table 350-5 should be used for equipment in odourized service and the 

transmission factors in Table 350-1 should be used for equipment in unodourized service, regardless of the actual 

classification or functionality of the facility.  



 

Regulatory Proposal: Proposed Amendments to Greenhouse Gas Emissions Reporting Regulation 

(O.Reg. 452/09) and Incorporated Guideline 
ON.350-37 

Table 350-6. Average bleed rates for pneumatic controllers, intermittent bleed devices 

and pumps (or their equivalents as listed) in the table below (which must be used for 

the 2017 reporting year and onwards) 

 Pneumatic Device 
Average 
Bleed Rate 

(m3/hr) 

Coefficients (supply pressure, injection 

pressure, strokes per min) 
Equivalent Device 

 Generic High 

Bleed 

Controller 

0.2605 0.0012 - 

 Generic High 

Bleed 

Intermittent 

Controller 

0.2476 0.0012 - 

Pressure Controllers 

 Fisher 4150 0.4209 0.0019 
4150 

 Fisher C1 0.0649 - - 

 Fisher 4660 0.0151 0.0003 4660A 

Level Controllers 

 Fisher 2500 0.3967 0.0011 2500S, 2503, L3 

 Fisher 2680 0.2679 0.0014 2680A 

 Fisher 2900 0.1447 - 2900A, 2901, 2901A 

 Fisher L2 0.2641 0.0012 - 

 Murphy LS1200 0.2619 0.0012 
LS1100, LS1200N, 

LS1200DVO 

 Norriseal 1001 0.1868 - 1001A, 1001XL 

 SOR 1530 0.0531 - - 

Positioners 

 Fisher Fieldvue DVC6000 0.2649 0.0011 6030, 6020, 6010 

Temperature Controllers 

 Kimray HT-12 0.0351 - - 

Transducers 

 Fairchild TXI7800 0.1543 0.0009 TXI7850 

 Fisher 546 0.3547 0.0017 546S 

 Fisher i2P-100 0.2157 0.0009 - 

Pumps 

 Generic Piston Pump 0.5917 0.00202, 0.000059, 0.0167 - 

 Generic Diaphragm Pump 1.0542 0.0005, 0.000027, 0.0091 - 

 Morgan HD312 1.1292 0.00418, 0.000034, 0.0073 HD312-3K, HD312-5K 

 Texsteam 5100 0.9670 0.0003,0.000034, 0.0207 5100LP, 5100H 

 Williams P125 0.4098 0.00019, 0.000024, 0.0076 - 

 Williams P250 0.8022 0.00096, 0.000042, 0.0079 - 

 Williams P500 0.6969 0.00224, -0.000031, 0.0046  

 
1. if an updated version of this table is made available by the appropriate regulator, then the updated version must be 

used. If improved emission factors for pneumatic devices and pumps (such as low bleed devices and further 

intermittent devices) are published and then made available by the appropriate regulator, then they must be used in 

place of those listed in the combination of the table below and the existing Table 350-6. 
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2 - this table provides a list of equivalent pneumatic controllers. If a controller is listed in the equivalents column, 

then the emission factor or coefficient(s) for the equivalent manufacturer and model provided must be used 

3 – Controllers that do not have a coefficient should use the mean bleed rate instead of the bleed rate equation 

4 - All data in Table 350-6 from Final Report – For Determining Bleed Rates for Pneumatic Devices in British 

Columbia. The Prasino Group. December 2013. 
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Table 350-7. Nomenclature (subscripts, variables and their descriptions) 

Variable Name Description 

A Variable – Area 

a Subscript – Actual condition for temperature and pressure 

CF Variable – Control factor (fractional) 

D Variable – Diameter 

E Variable – Greenhouse Gas release rate 

e Subscript – exit point 

EF Variable – Emission factor 

GOR Variable – Gas to oil ratio 

GWP Variable – Global warming potential 

HHV Variable – Higher (gross) heating value 

i Subscript - Chemical compound 

j Subscript - Individual device, equipment, meter or well 

K Variable – Specific heat ratio for gases 

k Subscript - Service type (e.g., fuel gas, process gas, liquid, etc.) 

L Variable - Length 

l Subscript - Individual equipment components 

M Variable – Mach number 

MW Variable – Molecular weight 

m Subscript – Operating mode 

N Variable – Count of devices, equipment, meters, wells, events, etc. 

n Variable – Number of carbon atoms in a molecule of a specified substance. 

P Variable – Pressure 

R Variable – Universal Gas Constant 

s 
Subscript – Standard condition for temperature (15 

o
C) and pressure 

(101.325 kPa) 

t Variable – Time duration of event 

T Variable – Temperature (°C) 

Q Variable – Volumetric flow rate 

V Variable - Volume 

X Variable - Mass fraction 

Y Variable - Mole fraction 

ρ Variable - density 

ɳ Variable – efficiency (fractional) 
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ON.400  Distributor of Natural Gas  

ON.401  Source Category Definition  

[Note for EBR posting: MOECC is proposing to have NG-related emissions from the operation 

pipeline itself, including unaccounted for gas, be reported under the proposed new method 

number ON.350 and ON.20 rather than under this quantification method.]  

For the purpose of this method, the following definitions apply: 

“Custody transfer station” means a location in Ontario at which natural gas ownership or control 

passes from one party to another, neither of which is the ultimate consumer. 

“Distribution of natural gas” means the physical delivery of natural gas to end users in Ontario  

[Note for EBR posting:  “Consensus-based standards organizations” see proposed amendments to 

Guideline for definition] 

“Distributor” means a person who distributes natural gas and who is required to report under the 

Regulation.  

“End user” means the point to which natural gas is delivered for consumption. 

“Liquified natural gas” means natural gas that has been liquefied by reducing its temperature to -

162 degrees Celcius at atmospheric pressure. 

“Natural gas” means liquified and gaseous natural gas but does not include biomass or fuels 

derived from biomass 

“Rm
3
” means cubic meters at a reference temperature of 15 degrees Celsius and at a pressure of 

101.325 kilopascal. 

ON.402  Greenhouse Gas Reporting Requirements 

(a) The distributor shall include the following information in the annual report prepared pursuant 

to the Regulation with volumes expressed in Rm
3
. 

(1) Total annual amount of greenhouse gas emissions in tonnes of CO2e calculated in 

accordance with the Regulation. 

(2) The total annual CO2, CH4 and N2O emissions that would result from the complete 

combustion or oxidation of the volumes of natural gas provided to end-users, calculated 

in accordance with equations 400-6, 400-7 and 400-8 as appropriate. 

(3) Total annual volume of natural gas received by the distributor at its custody transfer 

stations or from another distributor. 

(4) Total annual volume of natural gas placed into storage. 

(5) Total annual volume of natural gas withdrawn from storage. 



 

Regulatory Proposal: Proposed Amendments to Greenhouse Gas Emissions Reporting Regulation 

(O.Reg. 452/09) and Incorporated Guideline 

 

ON.400-2 

(6) Total annual volume of natural gas delivered to other distributors or exported out of 

Ontario used in calculations in Equation 400-3. 

(7) The organization name and facility location of each person mentioned in section 2(1) of 

the Regulation that is required to report and verify emissions under this Regulation to 

which the person has provided natural gas during the year, along with the quantity of 

natural gas delivered to each facility. 

ON.403  Calculation of CO2 Emissions 

Natural Gas received at custody transfer station 

(a) A distributor shall use one of the following methodologies to calculate the CO2 emissions 

that would result from the complete combustion or oxidation of the natural gas received at 

the custody transfer station or from another distributor expressed in tonnes of CO2 

(1) Calculation Methodology 1. 

 hh

3

2i EF*HHV*NG*10x1CO
h  (Equation 400-1)  

Where: 

NGh = Total annual volume of natural gas received at the custody transfer station or 

from another distributor in Ontario expressed in Rm
3
 

HHV = The relevant higher heating value contained in Table 400-1 or a distributor-

specific higher heating value developed using methods outlined in ON.405 

expressed in GJ/Rm
3 or GJ/litre. 

EFh = The relevant CO2 emission factor contained in Table 400-1 or a distributor-

specific CO2 emission factor developed using methods outlined in ON.405 

expressed in kgCO2/GJ. 

1 x 10
-3

 = Conversion factor from kilograms to tonnes (tonne/kg).  

(2) Calculation Methodology 2. 

 
h

hh2i EF*NGCO  (Equation 400-2) 

Where: 

NGh  = Total annual volume of natural gas received at the custody transfer station or from 

another distributor in Ontario expressed in Rm
3
,  

EFh = The relevant default CO2 emission factor contained in Table 400-2 or a 

distributor-specific CO2 emission factor developed using methods outlined in 

ON.405 expressed in kgCO2/Rm
3
. 
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(b) In addition to the requirements in (a) above, each distributor shall calculate the following 

CO2 emissions expressed in tonnes:  

(1) Emissions that would result from the complete combustion or oxidation of natural gas 

that is distributed to another distributor or exported out of Ontario using Equation 400-3.  

 EF*NGCO e2j   (Equation 400-3) 

Where:  

NGe = Total annual volume of natural gas distributed to another distributor or exported 

out of Ontario expressed in Rm
3
. 

EF = The relevant default CO2 emission factor contained in Table 400-2 or a 

distributor-specific CO2 emission factor developed using methods outlined in 

ON.405expressed in tonnes/Rm
3
.  

(2) Emissions that would result from the complete combustion or oxidation of natural gas 

that is distributed to other persons that are required to report and verify emissions under 

the Regulation using equation 400-4 

 EF*NGCO2k   (Equation 400-4) 

Where: 

NG = Total annual volume of natural gas distributed to other  persons that are required 

to report and verify emissions under the Regulation expressed in Rm
3
. 

EF = The relevant default CO2 emission factor contained in Table 400-2 or a 

distributor-specific CO2 emission factor developed using methods outlined in 

ON.405 expressed in tonnes/Rm
3
.  

(3) Emissions that would result from the complete combustion or oxidation of natural gas 

that is in storage at end of reporting period using equation 400-5  

 EF*]Fuel  Fuel[CO 212l   (Equation 400-5) 

Where: 

Fuel1 =  Total annual volume of natural gas put into storage after the custody transfer 

station during the reporting period for which the calculation is being done 

expressed in Rm
3
 

Fuel2 =  Total annual volume of natural gas that is taken out of storage in the reporting 

period for which the calculation is being done expressed in Rm
3
.   
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EF = The relevant default CO2 emission factor contained in Table 400-2 or a 

distributor-specific CO2 emission factor developed using methods outlined in 

ON.405 expressed in tonnes/Rm
3
.   

(4) Use Equation 400-6 of this section to calculate the total CO2 emissions.  

    2l2k 2j22 COCOCOCOCO if  (Equation 400-6) 

ON.404  Calculation of CH4 and N2O Emissions  

(a) The distributor required to report pursuant to this quantification method shall use the 

following equations to calculate CH4 and N2O emissions that would result from the 

complete combustion or oxidation of natural gas received at the custody transfer station or 

from another distributor expressed in tonnes.  

hEF001.0EF CO  CH CH4f24    (Equation 400-7)  

hN2Of22 EF001.0EF CO  ON    (Equation 400-8) 

Where: 

CH4 = CH4 emissions expressed in tonnes 

N2O = N2O emissions expressed in tonnes 

EFh = CO2 emission factor of the natural gas expressed in tonnes of CO2 per 

Rm
3
 

EFCH4 = CH4 Emisions factor expressed in grams per Rm
3
of CH4 from Tables in 

ON.20. 

EFN2O = N2O Emisions factor expressed in grams per Rm
3
 of N2O from Tables in 

ON.20. 

ON.405  Sampling, Analysis, and Measurement Requirements 

(a) Determination of quantity of natural gas   

(1) The distributor required to determine quantites of natural gas pursuant to this method 

shall determine those quantities using standard quantification practices:   

(i) used for billing purposes in the natural gas industry, or  

(ii) used for non-billing purposes in the natural gas industry.   

(2) If the distributor determines the quantities of natural gas using 1(ii), the minimum 

frequency of measurement shall be the same as the one used in the quantification 

practices under 1(i).   

(3) The distributor required to determine quantities of natural gas for the purposes of using 

Equation 400-1 or 400-2 of this method shall measure the volume of natural gas at the 

custody transfer meters.   
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(4) The distributor refered to in (3) shall use its own measurement data if available. 

(5) If the data refered to in (4) is not available, the distributor refered to in (3) shall use 

measurements used for records from deliveries made to the ditributor from a pipeline.  

(6) The distributor required to determine quantities of natural gas for the purposes of using 

Equation 400-3 of this method shall measure the volume of natural gas at the custody 

transfer meters.  

(7) The distributor required to determine quantities of natural gas for the purposes of using 

Equation 400-4 of this method shall measure the volume of natural gas at all customer 

meters at the facility .  

(8) The distributor required to determine quantities of natural gas for the purposes of using 

Equation 400-5 of this section shall measure natural gas as follows: 

(i) Fuel1 shall be measured at the on-system storage injection meters and at the meters 

measuring natural gas to be liquefied.  

(ii) Fuel2 shall be measured at the meters used for measuring on-system storage 

withdrawals and LNG vaporization injection.  

(b) Determination of higher heating values (HHV). 

(1) The distributor required to use Equation 400-1 shall, when using a distributor-specific 

HHV,  calculate the HHV in accordance with an appropriate standard test published by a 

consensus-based standards organization using one of the following measurements:  

(i) If the distributor takes its own HHV measurements in accordance with established 

business practices then its own measurements shall be used.  

(ii) If the distributor does not make its own measurements according to established 

business practices, it shall use its delivering pipeline measurements.  

(c) Determination of distributor-specific emission factors.  

(1) A distributor using a distributor-specific emission factor in accodance with this method 

shall conduct compositional analysis using an appropriate standard method published by 

a consensus-based standards organization to determine the CO2 emission factor.  

(d) Equipment Calibration.  

(1) A distributor required to determine quantities of natural gas pursuant to this method shall 

calibrate equipment prior to its first use for the purposes of this method, using a standard 

method published by a consensus based standards organization or according to the 

equipment manufacturer’s directions.   

(2) A distributor required to determine quantities of natural gas pursuant to this method shall 

recalibrate equipment mentioned in (1) at the frequency specified by the standard method 

or the manufacturer’s directions. 
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ON.406  Procedures for estimating missing data 

(a) Whenever a value for natural gas, HHV or EF is required by this method and is unavailable 

during a reporting period or part thereof, the distributor shall substitute a value for the 

missing data in accordance with the following:  

(1) Substitute the missing quantity of natural gas with quantities derived from:  

(i) The delivering pipeline metered deliveries at the custody transfer station or  

(ii) Nominations and scheduled delivery quantities.  

(2) Substitute the missing HHV value with:  

(i) Delivering pipeline measurements or   

(ii) The default HHV provided in Table 400-1   

(iii)Where values relating to a distributor-specific emission factor are unavailable, 

substitute the missing EF value with the value from Table 400-1 or 400-2 as 

applicable  

Table 400-1 —Default Factors for Calculation Methodology 1 

Fuel 
Default High Heating Value 

Factor
 

Default CO2 Emission Factor (kg 

CO2 /GJ) 

Natural Gas 0.038 GJ/m
3 

49.03 

Table 400-2—Default Values for Calculation Methodology 2 

Fuel Unit 

Default CO2 Emission Value 

(tonnes CO2/Unit) 

Natural Gas reference cubic metres (Rm
3
) 0.001863 
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ON.390 Supply of Petroleum Products 

ON.391 Source Definition 

For the purposes of this method, the following definitions apply: 

[Note for EBR posting:  “Consensus-based standards organizations” see proposed amendments 

to Guideline for definition] 

“Co-process” means processing biomass feedstock material together with petroleum crude oil or 

petroleum based feedstock in a refinery to produce one or more petroleum products. 

“Fractionator” means the owner and operator of a facility that fractionates natural gas liquids into 

their consitutent liquid products  including ethane, propane, normal butane, isobutane or 

pentanes plus, and uses it, or first places it in the Ontario market. 

“Importer” means an entity that brings a petroleum product or natural gas liquid from outside of 

Ontario into Ontario and uses it, or first places it in the Ontario market. 

“Inter-supplier agreement” means an arrangement between suppliers for the transfer of 

petroleum products, and includes arrangements relating to the purchase, sale, and exchange of 

petroleum products within Ontario.  

“Manufacturers” means the owner and operator of a petroleum refinery that produces a 

petroleum product through the distillation and other processing of crude oil and uses the product, 

or first places it in the Ontario market.  

“Petroleum products” means the products listed in Table 390-1 but does not include products 

used in aviation or marine applications or products which have a final destination outside of 

Ontario. 

“Reference condition” means 15 degress Celsius and 101.325 kilopascal. 

“Supply of petroleum products” means the supply and import of the products listed in Table 390-

1 of this method  

“Supplier” means a person who is required to report under the regulation and is: 

(a) A manufacturer 

(b) An importer  

(c) A fractionator or  

(d) A party to an inter-supplier agreement  

ON.392 Greenhouse Gas Reporting Requirements 

(a) The supplier shall include the following information in the annual report prepared pursuant to 

the regulation :  

(1) The sum of greenhouse gas emissions expressed as tonnes of CO2e required to be 

reported in (b)(6) and (c)(4),  

(b) In addition to the requirements in (a)(1), manufacturers and fractionators shall include the 

following information in the annual report prepared pursuant to the reguation: 
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(1) The annual quantity in tonnes or kilolitres of each producti used in Equation 390-1 that is 

first placed into the Ontario market.  

(2) The volume of biomass-based fuel blended with each producti reported in (1) of this 

section calculated in accordance with 390-8.  

(3) The volume of each type of biomass that was co-processed with petroleum feedstock to 

produce a product listed in Table 390-1 expressed in tonnes or kilolitres. 

(4) The total annual greenhouse gas emissions, expressed in tonnes of CO2e, that would 

result from the complete combustion or oxidation of each product reported in section 

(b)(1) above, calculated in accordance with ON.393(a). 

(5) The CO2 emissions, expressed in tonnes that would result from the complete combustion 

or oxidation of each type of biomass feedstock co-processed with petroleum feedstocks 

reported in section (b)(3) above, calculated in accordance with ON.393(b). 

(6) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result 

from the complete combustion or oxidation of all products, calculated according to 

ON.393(c). 

(7) The organization name and facility location of each person mentioned in section 2(1) of 

the Regulation that is required to report and verify emissions under this Regulation to 

which the person has supplied products during the year, along with the volume of 

products delivered to each facility. 

(c) In addition to the requirements in (a)(1), importers shall include the following information in 

the annual report prepared pursuant to the reguation 

(1) The annual quantity in tonnes or kilolitres of each product listed in Table 390-1 that is 

first placed into the Ontario market.  

(2) The volume of biomass for each product reported in (c)(1) that was produced by blending 

a petroleum-based product with a biomass-based product.  

(3) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result 

from the complete combustion or oxidation of each product reported in s.(3)(a), 

calculated in accordance with ON.393(a). 

(4) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result 

from the complete combustion or oxidation of all products, calculated according to 

ON.393(c). 

(5) The organization name and facility location of each person mentioned in section 2(1) of 

the Regulation that is required to report and verify emissions under this Regulation to 

which the person has supplied products during the year, along with the volume of 

products delivered to each person facility. 

ON.393 Calculating CO2 emissions. 

(a) A supplier shall calculate CO2 emissions for each petroleum product supplied using equation 

390-1. 



 

Regulatory Proposal: Proposed Amendments to Greenhouse Gas Emissions Reporting Regulation  

(O.Reg. 452/09) and Incorporated Guideline 

ON.390-3 

 CO2i = Producti * EFi (Equation 390-1) 

Where: 

CO2i = Total annual CO2e emissions that would result from the complete combustion 

or oxidation of each petroleum product “i” expressed in tonnes. 

Producti = Total annual quantity of petroleum product “i” calculated in accordance with 

paragraph (g) of this section  that is first placed into the  Ontario market by the 

supplier expressed in kilolitres for liquid petroleum products or tonnes for 

solid petroleum products.   

EFi = Product-specific CO2e emission factor calculated in accordance with ON 

393(f) expressed in tonnes of CO2e per kilolitre or per tonne of petroleum 

product. 

(b) A supplier shall use Equation 390-2 to calculate CO2 emissions for each type of biomass that 

enters a manufacturing or fractionating facility and is co-processed.  

CO2m = Producti * EFi * %Biomassm * 0.01 (Equation 390-2) 

Where: 

CO2m = Total annual CO2e emissions that would result from the complete 

combustion or oxidation of petroleum product “i” produced from biomass 

“m” expressed in tonnes. 

Producti = Total annual volume of petroleum product “i” first placed into the Ontario  

market by the person  expressed in kilolitres.   

EFi = Product-specific CO2e emission factor calculated in accordance with 

ON.393(f)expressed in tonnes of CO2e per kilolitre. 

%Biomassm = Annual per cent of biomassm that enters the manufacturing or fractionating 

facility that is co-processed with petroleum or natural gas liquid feedstocks 

to produce a petroleum product reported under paragraph (a) of this section 

expressed in per cent volume for liquids and per cent weight  for solid 

biomass. 

(c) A supplier shall use Equation 390-3 to calculate CO2 emissions from petroleum products that 

are supplied to a person mentioned in section 2(1) of the Regulation that is required to report 

and verify emissions under the Regulation.  

 i2_le EF*PrCO leoduct  (Equation 390-3) 

Where: 

Productle = Total annual volume of petroleum products first placed into the Ontario 

market and supplied to persons that are required to report and verify 

emissions under the regulation expressed in kilolitres. 
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EFi = Product-specific CO2e emission factor calculated in accordance with ON 

393(f) expressed in tonnes of CO2e per kilolitre or per tonne of petroleum 

product. 

(d) Manufacturers and fractionators shall calculate the total CO2e emissions from all petroleum 

products supplied using Equation 390-4.  

    )(COCO  CO _22m2i2r   leCO    (Equation 390-4) 

(e) Importers shall calculate the total CO2e emissions from all petroleum products imported 

using Equation 390-5. 

    )CO(COCO  CO le_22m2i2x      (Equation 390-5) 

(f) Suppliers shall determine the emission factors (EFi) for each petroleum product using one of 

the following calculation methods.  The same calculation method must be used for the entire 

quantity of the product for the reporting year. 

(1) Calculation Method 1.  Use Equation 390-6 using the default CO2e emission factor listed 

for the product in Column A of Table 390-1   

(2) Calculation Method 2.  Use Equation 390-6 with the following values 

(i) For solid products, develop emission factors according to Equation 390-6 using direct 

measurements of carbon share according to methods set out in ON.394(c).  

(ii) For non-solid products, develop emission factors according to Equation 390-6 using 

direct measurements of density and carbon share according to methods set out in 

ON.394(c). 

)EF(EF0.0144/12)sharecarbon Density  ( EF O2NCH4i 
(Equation 390-6) 

Where: 

EFi = Emission factor of the petroleum product expressed in tonnes of CO2e 

per kilolitre or per tonne of product.  

Density = Density of the petroleum product or natural gas liquid expressed in 

tonnes per kilolitre for non-solid products or having a value of 1 for 

solid products. 

Carbon share = weight per cent of carbon in the petroleum product, expressed as a 

fraction such as expressing 75% as 0.75. 

44/12 = Conversion factor for carbon to carbon dioxide.  

EFCH4 = CH4 Emisions factor of the petroleum product expressed in grams of 

CH4 per litre from the relevant table in ON.20. 

EFN2O = N2O Emisions factor of the petroleum product expressed grams of N2O 

per litre from the relevant table in ON.20. 

(g) The supplier that produces a petroleum product by blending a petroleum-based product with 

a biomass-based fuel shall calculate the volume of the petroleum product according to the 

following methodology. 
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(1) Use Equation 390-8 to calculate productb for use in Equation 390-9. 

 Productb =  Productt * %Voli (Equation 390-8) 

Where: 

Productt = Total volume of petroleum products and blended biomass-based fuels express 

in kilolitres. 

%Voli = Percent volume of productt that is biomass. 

(1) Use Equation 390-9 to calculate producti 

 Producti  = Productt- Productb (Equation 390-9) 

ON.394 Sampling, Analysis, and Measurement Requirements 

(a) Determination of quantity of petroleum products.   

(1) The supplier required to determine the quantities of petroleum products pursuant to this 

method shall determine those quantities using the following:   

(i) Appropriate standard methods published by a consensus-based standards 

organization or  

(ii) Where no such methods exist, industry standard practices.  

(b) Equipment Calibration. 

(1) The supplier required to determine quantities of petroleum products pursuant to this 

method shall calibrate all measurement equipment prior to its first use for the purposes of 

this method using a standard method published by a consensus based standards 

organization or according to the calibration or verification procedures specified by the 

equipment manufacturer.   

(2) The supplier required to determine quantities of petroleum products pursuant to this 

method shall recalibrate equipment mentioned in (1) at the minimum frequency specified 

by the standard method or by the equipment manufacturer.   

(3) Sections (1) and (2) above do not apply to any equipment used for financial transactions.  

(c) Procedures for determining emissions factors using direct measurements under Calculation 

Method 2 of ON.393(e)(2).   

(1) A supplier required to determine emissions factors using direct measurements pursuant to 

ON.393(e)(2) shall collect at least one sample of each petroleum product using an 

appropriate standard method published by a consensus-based standards organization for 

each calendar month of the reporting year in which the petroleum product is supplied in 

Ontario.  

(2) A supplier required to determine emissions factors should ensure the mixing and handling 

of samples are performed using an appropriate standard method published by a 

consensus-based standards organization.  
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(3) A supplier required to determine density measurements shall use the following for each 

sample collected under (1).  

(i) For all products that are not solid, the supplier shall test for density using an 

appropriate standard method published by a consensus-based standards 

organization.   

(ii) The density value for each petroleum product shall be generated by a single 

composite sample or an average of multiple samples.  

(iii)All measurements of density shall be temperature-adjusted and pressure-adjusted 

to the reference conditions contained in this method. 

(4) For each sample collected under (1) the supplier required to determine the carbon share 

measurement shall do the following:  

(i) Test for carbon share using an appropriate standard method published by a 

consensus-based standards organization.   

(ii) If the supplier uses a standard method that involves gas chromatography to 

determine the per cent mass of each component in a product the supplier shall 

calculate the product’s carbon share using Equation 390-7 

 Carbon Share = ∑(%Composition i…n * %Massi…n) (Equation 390-7) 

Where: 

%Composition i…n = Per cent of total mass of each molecular component in the 

petroleum product  

%Massi…n = Per cent of total mass that carbon represents in each molecular 

component of the petroleum product. 

(iii)The carbon share for each petroleum product shall be generated by a single 

composite sample or an average of multiple samples.   

ON.395 Procedures for estimating missing data 

(a) Determination of quantity.   

The supplier shall ensure that whenever the  quantity of one or more petroleum products or 

types of biomass during any period is not measured (e.g., if a meter malfunctions), the 

following missing data procedures are used: 

(1) For quantities of a product that are purchased or sold, the missing data shall be 

substituted using the supplier’s established procedures for billing purposes. 

(2) For quantities of a product that are not purchased or sold but for which the custody is 

transferred, the missing data shall be substituted using the supplier’s established 

procedures for tracking purposes.  

(b) Determination of emission factor.   

Where any of the procedures in ON.393(e)(2) cannot be followed to develop an emission 

factor for any reason, the supplier shall use ON.393(e)(1) for the entire reporting year.  
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Table 390-1 

Default Factors for Petroleum Products 

Petroleum Products 
Column A: 

Emission Factor (tonnes CO2e /kL) 

Automotive Gasoline 2.361 

Diesels 3.007 

Light fuel oils (No. 1,2) 2.735 

Heavy fuel oils (No. 3, 4, 5, 6) 3.146 

Petroleum Coke 3.869 

Propane* 1.544 

*The density and emission factors for propane shall be determined at 15 degrees Celsius and saturation pressure. 
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ON.230 Electricity transmission and distribution  

ON.231 Source Category Definition 

“Automated mass-flow measurement” means the use of mass-flow meters attached to electrical 

power distribution equipment to directly measure the amount of SF6 added to equipment.  

“electricity transmission and distribution and distribution’ means the transmission and 

distribution of electricity in Ontario using electric power transmission and distribution equipment 

including but not limited to transmission and distribution systems, substations, high-voltage 

circuit breakers, switches, and other electrical equipment.  

“electricity transmitter” means a person that engages in electricity transmission and distribution 

and is required to report pursuant to this method.  

“PFC” means perfluoroethane, perfluoropropane, perfluorobutane, perfluorocyclobutane, 

perfluoropentane, perfluorohexane. 

“Storage containers” includes cylinders, gas carts, and other storage containers, but excludes 

electrical power distribution equipment.  

“Total nameplate capacity” means the full and proper charge of the electrical power distribution 

equipment. 

“Weigh-scale measurement” means measuring the SF6 or PFC in a storage container before and 

after its contents are added to electrical power distribution equipment with the difference being 

equal to the SF6 or PFC added to the equipment.  

ON.232 Greenhouse Gas Reporting Requirements   

(a) The electricity transmitter shall include the following information in the annual report 

required to be produced pursuant to the Regulation:  

(1) The SF6 and PFC emissions from electricity transmission and distribution and 

distribution calculated in accordance with ON.233(a) and (b). 

ON.233 Calculation of SF6 and PFC Emissions 

(a) An electricity transmitter shall use one of the following approaches to calculate SF6 

emissions  

(1) Mass Balance Approach. 

(i) Calculate the change in inventory of SF6 in storage using Equation 230-1. 

Equation 230-1 

Where: 

ΔSInv = Change in inventory of SF6 in storage expressed in kilograms 

SInv-Begin = Quantity of SF6 in storage at the beginning of the reporting period 

expressed in kilograms; 

EndInvBeginInvInv SSS  
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SInv-End = Quantity of SF6 in storage at the end of the reporting period 

expressed in kilograms 

(ii) Calculate the amount of all SF6 acquired during the year that is contained either in 

storage containers or in electrical power distribution equipment using Equation 

230-2. 

Equation 230-2 

Where: 

SPA  = Sum of all SF6 acquired during the year that is contained either in 

storage containers or in electrical power distribution equipment expressed 

in kilograms; 

SCyl = Quantity of SF6 in storage containers obtained from producers or 

distributors expressed in kilograms; 

SEquip = Quantity of SF6 stored or contained inside equipment provided by 

electrical power distribution equipment manufacturers expressed in 

kilograms; 

SRecyc-ret = Quantity of SF6 returned to site after off-site recycling expressed in 

kilograms. 

(iii)Calculate the sum of all SF6 transferred out of the facility during the year either in 

storage containers or in electrical power distribution equipment using Equation 

230-3.  

Equation 230-3 

Where: 

SSD = Sum of all SF6 transferred out of the facility during the year either in storage 

containers or in electrical power distribution equipment expressed in 

kilograms; 

SSales = Quantity of SF6 sold or transferred to other facilities including SF6 that is left in 

electrical power distribution equipment that is sold expressed in 

kilograms; 

SReturns = Quantity of SF6 returned to suppliers expressed in kilograms; 

SDestruct = Quantity of SF6 sent to destruction facilities expressed in kilograms; 

SRecyc-off = Quantity of SF6 sent off-site for recycling expressed in kilograms. 

(iv) Calculate the net increase in total nameplate capacity of electrical power 

distribution equipment that uses SF6 using Equation 230-4.  

Equation 230-4 

Where: 

retcycEquipCylPA SSSS  Re

offcycDestructturnsSalesSD SSSSS  ReRe

retireCapnewCapCap SSS  
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ΔSCap = Net increase in total nameplate capacity of electrical power 

distribution equipment that uses SF6 expressed in kilograms 

SCap-new = Total nameplate capacity of new electrical power distribution 

equipment at proper full charge expressed in kilograms; 

SCap-retire = Total nameplate capacity of electrical power distribution 

equipment  that has been retired, sold or transferred at proper full charge 

expressed in kilograms. 

(v) Calculate total emissions for the reporting period using Equation 230-5.  

Equation 230-5 

Where: 

S = Total annual SF6 emissions expressed in tonnes; 

ΔSInv = Change in inventory of SF6 in storage expressed in kilograms calculated 

in accordance with Equation 230-1; 

SPA = Sum of all SF6 acquired that is contained either in storage containers or 

in electrical power distribution equipment expressed in kilograms, 

calculated in accordance with Equation 230-2; 

SSD = Sum of all SF6 transferred out of the facility during the year that is 

contained either in storage containers or in electrical power distribution 

equipment expressed in kilograms calculated in accordance with 

Equation 230-3; 

ΔSCap = Net increase in total nameplate capacity of electrical power 

distribution equipment using SF6 expressed in kilograms calculated in 

accordance with Equation 230-4  

1,000 = Factor to convert kilograms to tonnes. 

(2) Direct Measurement Approach. 

(i) SF6 emissions from the operations phase shall be calculated by directly measuring 

the mass of SF6 added to electrical power distribution equipment during the 

operation phase using automated mass-flow measurement or weigh-scale 

measurement in accordance with Equation 230-6.  

Equation 230-6 

Where: 

SO =  Annual SF6 emissions during the operation phase expressed in kilograms; 

N =  Number of SF6 additions in a given year; 

si =  SF6 added to electrical power distribution equipment during addition i, 

expressed in kilograms 

  000,1/CapSDPAInv SSSSS 


N

i
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(ii)  SF6 emissions from the decommissioning phase shall be calculated by directly 

measuring the amount of SF6 collected from any decommissioned electrical power 

distribution equipment calculated in accordance with Equation 230-7. 

Equation 230-7 

Where: 

SD = Annual SF6 emissions during decommissioning phase expressed in kilograms; 

N =  Number of units of electrical power distribution equipment decommissioned in 

a given year; 

NCi =  Nameplate capacity of decommissioned electrical power distribution equipment 

i, expressed in kilograms; 

Si = SF6 collected from decommissioned electrical power distribution equipment i, 

expressed in kilograms. 

(iii) Total annual SF6 emissions are calculated according to Equation 230-8.   

Equation 230-8 

Where: 

S = Annual SF6 emissions expressed in tonnes; 

SO = Annual SF6 emissions during operation phase expressed in kilograms; 

SD = Annual SF6 emissions during decommissioning phase expressed in 

kilograms. 

(b) An electricity transmitter shall use the methods in (a) to calculate the emissions from PFCs, 

substituting PFCs for SF6 and making all other necessary substitutions in Equations 230-1 

through 230-8. 

ON.234 Sampling, Analysis, and Measurement Requirements  

(a) When using the calculation methods in ON.233(a)(2) or the corresponding method required 

by ON.233 (b), an electricity transmitter shall measure additions of SF6 or PFCs during the 

operation phase using a measuring instrument such as a flowmeter or weigh scale. 

(b) An electricity transmitter shall calibrate equipment used to measure the mass of SF6 or PFCs 

as follows. 

(1) For automated mass-flow measurement, equipment shall be calibrated according to the 

calibration procedure specified by manufacturer. 

(2) For weigh-scale measurement, equipment shall be calibrated every 6 months by 

weighing objects of pre-determined mass and zeroing the weigh scale accordingly. 

ON.235 Procedures for Estimating Missing Data 

Unavailable analytical Data 

)( 
N

i

iiD SNCS

000,1
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(a) Whenever analytical data relating to sampling is unavailable, the electricity transmitter shall, 

using the methods prescribed in ON.234, re-analyze the original sample, a backup sample or 

a replacement sample for the same measurement and sampling period. 

Determination of Quantity 

(b) Whenever sampling and measurement data required by ON.234 for the calculation of 

emissions is unavailable the person shall ensure that the data is substituted using the 

following missing data procedures: 

(1) Determine the sampling or measurement rate that was used using Equation 230-9: 

𝑅 =
𝑄𝑆𝐴𝑐𝑡

𝑄𝑆𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑
   Equation 230-9 

Where: 

R = Sampling or measurement rate that was used, expressed as a percentage 

QSAc  = Quantity of actual samples or measurements obtained by the person 

QSRequired  = Quantity of samples or measurements required under ON.230 

(2) Substitute the missing data as follows, 

(i) If R ≥ 0.9: substitute the missing data by the arithmetic mean of the sampling or 

measurement data from immediately before and after the missing data period. If no 

data is available from before the missing data period, the person shall use the first 

available data from after the missing data period; 

(ii) If 0.75 ≤ R < 0.9: substitute the missing data with the highest data value sampled or 

analyzed during the reporting period for which the calculation is required; 

(iii)If R < 0.75: substitute the missing data with the highest data value sampled or 

analyzed during the 3 preceding years; 

(3) When the missing data concerns gas quantity, the replacement data shall be generated 

from best estimates based on all of the data relating to the processes. 

(4) When the missing data relates to electrical power distribution equipment capacity, the 

replacement data shall be estimated on the basis of an equivalent nominal SF6 and PFC 

gas capacity, and on repair, replacement and maintenance data for similar pieces of 

equipment. 
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ON.290 MAGNESIUM PRODUCTION 

ON.291 Source Category Definition 

For the purpose of this method, the following definitions apply:  

“Cover gas” means a greenhouse gas used to protect the surface of molten magnesium from 

rapid oxidation and burning in the presence of air including but not limited to: SF6 and HFC–

134a.   

“Carrier gas” means a gas mixed with a cover gas to transport and dilute the cover gas.  

“Heels” means any material remaining in a tank following unloading, delivery, or discharge of 

the transported cargo.  

“Magnesium  producer” means a person who produces magnesium and is required to report 

under the Regulation 

“Magnesium production” means any process: 

a) that produces magnesium metal through smelting, including electrolytic smelting, 

refining, or re-melting operations or  

b) which uses molten magnesium in alloying, casting, drawing, extruding, forming, or 

rolling operations. 

ON.292 Greenhouse Gas Reporting Requirements   

The magnesium producer shall include the following information in the annual report required to 

be produced pursuant to the Regulation:  

(a) The total annual emissions of each greenhouse gas listed in Table 1 of the Regulation 

resulting from the use of the gas as a cover or carrier gas in magnesium  production 

expressed in tonnes of CO2e per year calculated using the methods in ON.293. 

(b) The total annual quantity of magnesium produced or processed, by process type, in tonnes; 

(c) An explanation of any change greater than 30 per cent in the facility’s cover gas usage rate 

from the previous reporting period.  

(d) A description of any new melt protection technologies adopted to account for reduced or 

increased greenhouse gas emissions in the previous reporting period. 

ON.293 Calculation of GHG Emissions   

(a) A magnesium producer shall use Equation 290-1 or 290-2 to calculate the mass of GHG 

emissions from the consumption of cover or carrier gases expressed in tonnes,  

(1) Monitoring changes in container masses and inventories: 

Equation 290-1 

Where: 

  001.0,,  xxxExBx DAIIE
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IB,x = Inventory of cover gas or carrier gas x stored in cylinders or other containers at the 

beginning of the reporting period, including heels expressed in kg; 

IE,x = Inventory of each cover gas or carrier gas x stored in cylinders or other containers at 

the end of the reporting period, including heels expressed in kg; 

Ax = Acquisitions of cover gas or carrier gas x during the reporting period, including 

heels in cylinders or other containers returned to the magnesium production or 

processing facility expressed in kg; 

Dx = Transfers of cover gas or carrier gas x off-site during the reporting period, including 

heels in cylinders or other containers returned by the magnesium production or 

processing facility to the gas supplier expressed in kg; 

= Conversion factor from kg to tonnes; and 

X = Each cover gas or carrier gas that is a GHG contained in Table 1 of the Regulation. 

(2) Monitoring changes in masses of individual containers as contents are used:  

Equation 290-2 

Where: 

Qp = Mass of the cover or carrier gas consumed calculated in accordance with Equation 

290-3 expressed in kg; 

n = Number of cylinders or other containers in period p; 

0.001 = Conversion factor from kg to tonnes 

(b) For the purposes of Equation 290-2, the mass of the cover or carrier gas consumed over the 

period p for an individual container shall be estimated by using Equation 290-3: 

Equation 290-3 

Where: 

MB = Mass of the cylinder or container’s contents expressed in kg at the beginning of 

period p; and 

ME = Mass of the cylinder or container’s contents expressed in kg at the end of period p. 

(c) Notwithstanding (b) above, if a facility has mass flow controllers (MFC) and the capacity to 

track and record MFC measurements to estimate total gas usage, the mass of each cover or 

carrier gas monitored may be used as the value for Qp  in Equation 290-2 expressed in kg. 

ON.294 Sampling, Analysis, and Measurement Requirements  

Determination of quantities of cover and carrier gases and mass flows 

(a) The magnesium producer required to determine quantities of cover and carrier gases for the 

purposes of using this method shall determine changes in cylinder or container weights and 

inventories as follows: 

001.0
1




n

p

px QE

EBp MMQ 



Regulatory Proposal: Proposed Amendments to Greenhouse Gas Emissions Reporting Regulation 

(O.Reg. 452/09) and Incorporated Guideline 

ON.290-3 

(1) using scales or load cells with an accuracy of 1 per cent of full scale or better, accounting 

for the tare weights of the cylinders or other containers or 

(2) using gas masses or weights provided by the gas supplier (e.g., for the contents of 

containers containing new gas or for the heels remaining in cylinders or other containers 

returned to the gas supplier) if the supplier provides documentation verifying that 

accuracy standards in (c) are met.   

(b) The magnesium producer required to determine quantities of cover and carrier gases for the 

purposes of using Equations 290-2 and 290-3 shall monitor and record cylinder and other 

container identities and masses as follows: 

(1) Track the identities and masses of cylinders and other containers leaving and entering 

storage with check-out and check-in sheets and procedures.  

(2) Measure masses of cylinders and other containers returning to storage immediately 

before the cylinders or other containers are put back into storage. 

(c) The person required to monitor the mass flows of the cover or carrier gas into the gas 

distribution system for the purposes of ON.293(c) shall use gas flow meters or mass flow 

controllers, with an accuracy of 1 per cent of full scale or better. 

Equipment Calibration 

(d) A person required to determine quantities of cover and carrier gases pursuant to this method 

shall calibrate all flow meters, scales, and load cells prior to its first use for the purposes of 

this method using calibration procedures specified by the equipment manufacturer.   

(e) A person required to determine quantities of cover and carrier gases pursuant to this method 

shall recalibrate equipment mentioned in (d) at the minimum frequency specified by the 

manufacturer. 

ON.295 Procedures for Missing Data 

Unavailable analytical data relating to sampling 

(a) Whenever analytical data relating to sampling is unavailable, the magnesium producer shall, 

using the methods prescribed in ON.294, re-analyze the original sample, a backup sample or 

a replacement sample for the same measurement and sampling period. 

Determination of quantity 

(b) Whenever sampling and measurement data required by ON.293 for the calculation of 

emissions is unavailable, the person shall ensure that the data is substituted using the 

following missing data procedures: 

(1) Replace missing data on the emissions of cover or carrier gases by multiplying 

magnesium production during the missing data period by the average cover or carrier gas 

usage rate calculated using equation 290-4.   

Equation 290-4 

Where: 

Rx = Usage rate of a particular cover gas or carrier gas x over the period of 

comparable operation expressed in tonnes gas/tonne Mg; 
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Cx = Consumption of a particular cover gas or carrier gas x over the period of 

comparable operation expressed in kg; 

Mg = Magnesium produced or fed into the process over the period of comparable 

operation expressed in tonnes; 

0.001 = Conversion factor from kg to tonnes; and 

X = Each cover gas or carrier gas that is a GHG listed in Table 1 of the 

Regulation. 

Unavailable weights  

(c) Where the calculation of the before and after weight of a cylinder or other container is 

required, and a precise weight is not available, the magnesium producer shall assume that the 

cylinder or other container, except for the heel, was emptied. 

Records for missing data 

(d) The magnesium producer shall ensure that where data is missing, the following information 

is recorded; 

(1) The length of time the data was missing for each cover gas or carrier gas,  

(2) The method used to estimate emissions in the absence of the data, and  

(3) The quantity of emissions estimated using that method. 
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ON.280 Operation of Mobile Equipment at  Facilities  

ON.281 Source Category Definition  

For the purpose of this method, the following definitions apply: 

“Operation of mobile equipment at a facility” means the operation by any person of mobile 

equipment related to production as part of normal facility operations. 

“Mobile equipment operator” means an owner and operator of a facility that has mobile 

equipment and who is required to report under s. 2(1) of the regulation. 

“Mobile equipment” means mobile industrial equipment used for on-site transportation or 

movement of substances, materials and products at the facility including tractors, mobile cranes, 

log transfer equipment, mining machinery, graders, backhoes and bulldozers but does not include 

on-road vehicles, aircrafts or marine vessel.   

“On-road vehicle” has the same meaning as in the On-Road Vehicle and Engine Emission 

Regulations (Canada)  

ON.282 Greenhouse Gas Reporting Requirements  

(a) The mobile equipment operator shall include the following information in the annual report 

required to be prepared pursuant the Regulation, 

(1) The total annual CO2, CO2 from biomass, CH4  and N2O emissions that would result from 

the complete combustion of each fuel type used by all mobile sources at the facility 

calculated in accordance with ON.283  and ON 284 expressed in tonnes.  

(2) The total annual quantity of each type of fuel used by all mobile equipment at the facility 

expressed in kilolitres calculated in accordance with ON.285. 

ON.283 Calculation of CO2 Emissions  

(a) The mobile equipment operator shall use one of the following calculation methodologies to 

calculate the total annual CO2 emissions, including total annual CO2 emissions from 

biomass: 

(1) Calculation Methodology 1- Fossil Fuel Usage:   

EtotalCO2 = Qi × EFi   Equation 280-1 

Where:  

EtotalCO2 = total annual CO2 emissions  that would result from the complete combustion of 

each fuel type used by all  mobile equipment at the facility  expressed in tonnes;  

Qi = total annual quantity of fuel i used in mobile equipment expressed in litres;  
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EFi = Emission factor for fuel i expressed in tonnes of CO2/litre  

(2) Calculation Methodology 2 – Hours of operation: 

Step 1 Ei,k CO2 = (hi,k × hpi,k × LFi,k × BSFCi,k )× EFi,CO2  Equation 280-2 

Step 2 𝐸Total,I,CO2  =  ∑ 𝐸i,k ,CO2𝑘   Equation 280-3 

Where: 

Ei,k,CO2 =  Total annual CO2 emissions from mobile equipment k for fuel i expressed in 

tonnes; 

hi,k = Total annual hours of operation for mobile equipment k for fuel i expressed in 

hours; 

hpi,k = Rated equipment horsepower for mobile equipment k for fuel i expressed in 

horsepower; 

LFi,k = Load factor for mobile equipment k for fuel i expressed in a range between 0 and 

1; 

BSFCi,k = Brake-specific fuel consumption for mobile equipment k for fuel i expressed in 

litres/horsepower-per hour; 

EFi, = Emission factor for fuel i expressed in tonnes of CO2/litre.  

ETotal,i,CO2 = Total annual CO2 emissions  that would result from the complete combustion 

of each fuel type used by all  mobile equipment at the facility  expressed in tonnes;  

(3) Calculation Methodology 3 - Environment Canada Reporting:  

Determine the total annual CO2 emissions reported to Environment Canada’s Greenhouse 

Gas Emissions Reporting Program pursuant to any submissions that the mobile operator 

was required to make to the Federal government under section 46 or 71 of the Canadian 

Environmental Protection Act, 1999 for each fuel type used by all mobile sources at the 

facility expressed in tonnes. 

ON.284 Calculation of CH4 and N2O Emissions  

(a) The mobile equipment operator shall use one of the following calculation methodologies to 

calculate the annual CH4 and N2O emissions: 

(1) Calculation Methodology 1- Fossil Fuel Usage:   

Etotali,g = Qi x EFi,g  x (1/10
6
) Equation 280-4 

Where:  

Etotal,i,g = Total annual emissions of greenhouse gas g (i.e. CH4 or N2O) from mobile 

equipment for fuel i expressed in tonnes; 
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Qi = Total annual quantity of fuel i expressed in litres;  

EFi,g = Emission factor for CH4 or N2O for fuel i expressed in grams/litre;  

(1/10
6
) = Conversion factor from grams to tonnes. 

(2) Calculation Methodology 2 – Hours of Operation: 

Step 1 Ei,k,g = = (hi,k × hpi,k × LFi,k × BSFCi,k ) x EFi,g  x (1/10
6
) Equation 280-5 

Step 2 𝐸Total,i,g  =  ∑ 𝐸i,g,k𝑘   Equation 280-6 

Where:  

Ei,k,g = Total annual greenhouse gas g (CH4 or N2O) emissions from mobile equipment k 

for fuel i expressed in tonnes;  

hi,k = Total annual hours of operation for mobile equipment k for fuel i expressed in 

hours;  

hpi,k = Rated equipment horsepower for mobile equipment k for fuel i expressed  in 

horsepower;  

LFi,k = Load factor for mobile equipment k for fuel i expressed in a range between 0 and 

1;  

BSFCi,k = Brake-specific fuel consumption for mobile equipment k for fuel i expressed in 

litres/horsepower-per hour; 

EFi,g = Emission factor for greenhouse gas g (i.e. CH4 or N2O) for fuel i as listed in 

ON.20 expressed in grams/litre;  

(1/10
6
) = Conversion factor from grams to metric tons;  

ETotal,i,g = Total Annual emissions greenhouse gas g (CH4 or N2O) for fuel i expressed in 

tonnes.  

(3) Calculation Methodology 3 – Environment Canada Reporting:  

Determine the total annual CH4 and N2O emissions reported to Environment Canada’s 

Greenhouse Gas Emissions Reporting Program pursuant to any submissions that the 

mobile operator was required to make to the Federal government under section 46 or 71 

of the Canadian Environmental Protection Act, 1999 for each fuel type used by all 

mobile sources at the facility expressed in tonnes for each fuel type used by all mobile 

sources at the facility expressed in tonnes. 

ON.285 Sampling, Analysis, and Measurement Requirements  

Emission Factors: 

(a) The mobile equipment operator shall use one of the following emissions factors when using 

Methodology 1 and 2 in ON 283 and ON 284:  
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(1) The emission factor for the fuel type listed in ON. 20, or 

(2) A mobile-operator-specific emissions factor  

Fuel Quantities: 

(b) The mobile equipment operator shall, on an annual basis, determine the fuel volume required 

in methodology 1 in ON 283 and 284 by using vendor receipts in the calendar year, dipstick 

measurement, or other means.  

(c) The mobile equipment operator may use engineering estimates when determining the portion 

of the biofuel in a mixture of biofuel and fossil fuel for the purpose of methodology 1 in ON 

283 and 284. 

Hours of Operation: 

(d) The mobile equipment operator shall use the records kept by the facility setting out the hours 

of operation for the mobile equipment subject to the report when using calculation 

methodology 2 in ON 283 and ON 284. 

ON.286 Procedures for estimating missing data 

Where the missing data concerns fuel quantity, the replacement data shall be generated from best 

estimates based on all of the data relating to the mobile equipment. 
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	1 Introduction
	1 Introduction
	 

	The Ministry of the Environment and Climate Change (MOECC) proposes changes to O.Reg. 452/09 (the Regulation) and the incorporated Guideline to support a potential future cap and trade program.  
	The proposed changes would significantly increase the amount of emissions reported and the number of facilities reporting under the Regulation.  The proposed changes include: the introduction of several new sources for which reporting will be required; lowering of the emission reporting threshold to 10,000 tonnes of CO2e, the division of emissions into those with  compliance obligations and those  without compliance obligations, the modification of the existing verification requirements; and amendments to t
	2 Proposed regulatory changes
	2 Proposed regulatory changes
	 

	The Ministry is proposing the following changes to O.Reg. 452/09 and the incorporated Guideline. 
	2.1 Emissions Reporting Threshold 
	The Ministry proposes to lower the emissions reporting threshold from 25,000 tonnes of carbon dioxide equivalent (CO2e) to 10,000 tonnes, similar to the requirements in Quebec (QC) and California (CA).  In calculating emissions for the purposes of the reporting threshold, a reporter would be able to deduct from the total CO2e emissions any CO2 emissions from the combustion of biomass. 
	The reporting threshold for liquid petroleum fuel distributors/suppliers will be set at 200 litres of fuel, similar to the QC requirement (to create consistency between provinces given the potential for the transfer of fuels between the provinces).  
	There will not be any emissions thresholds for electricity importers.  This approach is intended to prevent importers from subdividing into smaller entities to avoid a compliance obligation, and is similar to how California treats their electricity importers. 
	The Ministry will maintain the verification threshold at 25,000 tonnes of CO2e emissions. Any liquid fuel distributor/supplier (over 30 companies) that exceeds the 200 litres threshold will be also be required to verify its emissions report.  Finally, all electricity importers (30-50 companies) will be required  to verify their emissions reports. 
	2.2 Cap and non-capped emission categories  
	Some emissions from a source will be categorized as subject to reporting requirements only.  These emissions will have to be reported but would not be subject to verification or potential compliance requirements under a cap and trade program. 
	The Ministry proposes changes to the Regulation and incorporated Guideline to establish categories of emissions  that would be subject to reporting requirements only. These  include: 
	 Fugitive geothermal units and Hydrofluorocarbons (HFC) emissions from cooling units at electricity generators 
	 Fugitive geothermal units and Hydrofluorocarbons (HFC) emissions from cooling units at electricity generators 
	 Fugitive geothermal units and Hydrofluorocarbons (HFC) emissions from cooling units at electricity generators 

	 Coal storage emissions 
	 Coal storage emissions 

	 Biomass combustion emissions 
	 Biomass combustion emissions 

	 On site emissions from mobile equipment 
	 On site emissions from mobile equipment 


	These categories are proposed for stakeholder review and may be modified based on feedback from Ontario stakeholders, and potential partners (Quebec  and California) in a linked program. 
	2.3 Verification 
	The Ministry proposes to  proceed with previously proposed amendments to the Regulation to allow for the use of positive, qualified positive and adverse verification statements.  See EBR Registry Number: 012-2618 (posted on December 5, 2014).   In addition, the Ministry proposes to clarify that the production data collected in the emissions report will be required  to be verified. 
	2.4 Global Warming Potential 
	The Ministry will not be amending the value of the global warming potential (GWP) for calculating the carbon dioxide equivalent at this time.  The current GWP is consistent with the GWP used in Quebec  and California’s cap and trade program. 
	2.5 Additional sources 
	The Ministry proposes to add the sources listed in sections 2.5.1 – 2.5.7 to the Regulation for the 2016 emissions report required to be submitted by  June 1, 2017.  Proposed standard quantification methods (SQM) for these new sources  are included in the Appendix to this Regulatory Proposal.   
	In the first year (2016) of reporting for these new sources, regulated entities will be permitted to choose to use one of the best alternative quantification methods listed in the Guideline or the SQM for that source.  Verification of the reported emissions will be voluntary.   The use of the SQM will be mandatory for the 2017 emissions report and emission reports in all subsequent years.  Verification of the 2017 and subsequent emissions reports will also be mandatory. 
	2.5.1 Imported electricity  
	The Ministry proposes to require reporting of GHG emissions attributable to the generation of electricity imported into Ontario. Emissions will be calculated based upon electricity emission 
	factors for the markets where the electricity is generated and then imported into Ontario. The details on the quantification and attribution of emissions from imported electricity are contained in the proposed SQM included in the Appendix to this Regulatory Proposal. The proposed SQM provides details on how electricity importers are required to report under the Regulation. 
	There are about 30-50 entities that imported electricity into Ontario in the 2005-2009 period. The average annual emissions associated with imports is estimated to be approximately 2.5 million tonnes of CO2e (from 1990-2020), but varies from year to year. 
	There will be no reporting thresholds for electricity importers.  All entities that  import electricity into Ontario will be required to report and verify their attributed emissions each year regardless of the quantity imported.  
	2.5.2 Equipment used for natural gas transmission, distribution and storage (NGTDS)  
	The Ministry proposes to require reporting of GHG emissions from the equipment used for natural gas transmission and distribution.  The Ministry is proposing to adopt the Western Climate Initiative (WCI) calculation method for this source into the Guideline. 
	The proposed SQM included in the Appendix to this Regulatory Proposal provides details on how suppliers / distributors are required to report under the Regulation. 
	This new source of GHG emissions would affect primarily the natural gas pipeline operators and distributors – TransCanada, Enbridge and Union – that are already reporting combustion emissions associated with their compressors.  The total emissions were about 970,000 tonnes in 2013.  
	2.5.3 Distributor of natural gas 
	The Ministry is proposing to require reporting of GHG emissions that are attributable to the combustion of fuels supplied by natural gas local distribution companies (LDCs) to natural gas end users (e.g., residential, commercial customers).   
	The proposed SQM included in the Appendix to this Regulatory Proposal provides details on how distributors are required to report under the Regulation. 
	2.5.4 Petroleum product suppliers 
	The Ministry is proposing to require reporting of GHG emissions attributable to the combustion of petroleum products supplied (e.g. first placed in the market) for use in Ontario by petroleum product manufacturers (e.g., refiners) and importers.  Suppliers reporting emissions from this activity will be required to report the volume of products first placed into the Ontario market and the associated GHG emissions that would result from the combustion 
	of that fuel.  The proposed threshold for reporting is 200 litres of liquid petroleum products first placed into the Ontario market. 
	The proposed SQM included in the Appendix to this Regulatory Proposal provides details on how suppliers are required to report under the Regulation. 
	2.5.5 Electricity transmissions and distribution 
	The Ministry is proposing to require reporting of emissions associated with the operation of electricity transmission and distribution networks.  
	Sulfur hexafluoride (SF6) and perfluorocarbons (PFCs) are used as gaseous dielectric material for electric power distribution equipment, including transmission and distribution systems, substations, high-voltage circuit breakers, switches, and other electrical equipment. This proposed source category includes fugitive emissions from all equipment that is part of the electricity transmission and distribution network for which the operator is responsible for maintaining in proper working order. 
	The proposed SQM included in the Appendix to the Regulatory Proposal provides details on how electricity transmitters are required to report under the Regulation. 
	It is likely that only 
	It is likely that only 
	Hydro-One
	Hydro-One

	 will be covered by this new source category, because its annual emissions are estimated to be around 110,000 tonnes. 

	2.5.6 Magnesium production 
	The Ministry is proposing to require the reporting of emissions associated with the production of magnesium. The magnesium production and processing source includes any process in which magnesium metal is produced through smelting (including electrolytic smelting), refining, or remelting operations or in which molten magnesium is used in making alloys, casting, drawing, extruding, forming, or rolling operations. The Ministry is proposing to adopt the Western Climate Initiative (WCI) calculation method for t
	The proposed SQM in the Appendix to the Regulatory Proposal provides details on how magnesium producers are required to report under the Regulation. 
	There is currently one such facility operating in Ontario (Haley Industries Limited – Magellan Aerospace Limited) with emissions estimated to be approximately 62,000 tonnes CO2e. 
	2.5.7 Mobile equipment at facilities 
	The Ministry is proposing to require reporting of GHG emissions from mobile equipment (used at the facilities) used for the on-site transportation or movement of substances, materials or products; other mobile equipment such as tractors, mobile cranes, log transfer equipment, mining machinery, graders, backhoes and bulldozers; and other industrial equipment.  This source does not include on-road vehicles, aircraft, or marine vessels. 
	The proposed SQM in the Appendix to the Regulatory Proposal provides details on how persons reporting under this source are required to report under the Regulation.  
	2.6 Penalty 
	The Ministry is reviewing and comparing the potential penalties under Ontario’s Environmental Protection Act with those available under Quebec’s legislation for cap and trade. 
	The Ministry will consider the use of monetary penalties for non-compliance with reporting requirements of greenhouse gas emissions as part of any proposal for a cap and trade program. 
	3 Proposed guideline changes 
	3 Proposed guideline changes 
	 

	In addition to the new SQMs associated with the proposed additional sources listed in section 2, The Ministry is proposing to amend the existing incorporated Guideline (dated February 2012) to: 
	 Add specific missing data substitution requirements, which will align with CA and QC. 
	 Add specific missing data substitution requirements, which will align with CA and QC. 
	 Add specific missing data substitution requirements, which will align with CA and QC. 

	 Add collection of some production and process data to support a potential future cap and trade program. 
	 Add collection of some production and process data to support a potential future cap and trade program. 

	 Proceed with removing the requirements for director approval as  proposed in December 2014. 
	 Proceed with removing the requirements for director approval as  proposed in December 2014. 

	 Proceed with the proposed changes to the calculation methods to streamline the estimation of emissions, as proposed in December 2014 under EBR Registry Number 012-2618, including: 
	 Proceed with the proposed changes to the calculation methods to streamline the estimation of emissions, as proposed in December 2014 under EBR Registry Number 012-2618, including: 

	o Clarification on verification statements  
	o Clarification on verification statements  
	o Clarification on verification statements  

	o Changes to the Guideline to remain consistent with requirements in other  
	o Changes to the Guideline to remain consistent with requirements in other  

	o provinces  
	o provinces  

	o Streamline director approvals in the Guideline 
	o Streamline director approvals in the Guideline 



	The proposed amendments to the current Guideline are provided in the Environmental and Regulatory Registries posting accompanying this Regulatory Proposal.  This version of the proposed Guideline incorporates all the changes that were proposed in the December 2014 posting under EBR proposal 012-2618. 
	4 Other Potential Regulation Modification
	4 Other Potential Regulation Modification
	 

	The structure of the Regulation and the incorporated Guideline is being reviewed with a view to improving clarity of the requirements.  Depending on the outcome of the review, the source category definitions and the emission report requirements in the Guideline may  be moved to the Regulation.   
	The Ministry is also reviewing the need for the collection and verification of additional production data to support a potential future cap and trade program.  The Ministry may refine the production data reporting requirements in 2016 once the details of the cap and trade program are known. 
	5 Comments/review process 
	5 Comments/review process 
	 

	The Ministry is proposing changes to the Greenhouse Gas Emissions Reporting Regulation (O.Reg. 452/09), including changes to the incorporated Guideline.  The proposal has been posted on the Environmental Registry for comments for 45 days.   
	The Ministry seeks stakeholder feedback and comments on the proposed changes and additions.  Comments can be submitted online to the 
	The Ministry seeks stakeholder feedback and comments on the proposed changes and additions.  Comments can be submitted online to the 
	Environmental Registry
	Environmental Registry

	 or directly by mail of email to: 

	Eric Loi 
	Senior Engineer 
	Climate Change and Environmental Policy Division 
	Air Policy Instrument and Program Design Branch   
	Ministry of the Environment and Climate Change 
	77 Wellesley St. W, 10th floor 
	Toronto, Ontario 
	M7V 2T5 
	Eric.loi@ontario.ca
	Eric.loi@ontario.ca
	Eric.loi@ontario.ca

	 

	6 Appendices (proposed new standard quantification methods)
	6 Appendices (proposed new standard quantification methods)
	 

	A:  ON.60 - Imported electricity  
	B.  ON.350 - Equipment used for natural gas transmissions, distribution and storage 
	C:  ON.400 - Distributor of natural gas  
	D:  ON.390 - Liquid petroleum fuel suppliers 
	E:  ON.230 - Electricity transmissions and distribution 
	F:  ON.290 - Magnesium production 
	G:  ON.280 - Mobile Equipment at Facilities 
	 

	ON.60 ELECTRICITY IMPORTATION 
	ON.60 ELECTRICITY IMPORTATION 
	ON. 61 Source Category Definition 
	Figure
	Figure
	“Balancing authority area” means the collection of generation, transmission, and loads within the metered boundaries of a balancing authority.  
	Figure
	“Balancing authority” means an entity that integrates resource plans ahead of time, maintains load-interchange-generation balance within a balancing authority area, and supports frequency in real time.  
	“Electricity generating facility” means a facility that generates electricity and includes one or more electricity generating units at the same location.   
	“Electricity generation unit” is the physically connected equipment that operate together to produce electricity at the same location. 
	“Electricity importation” means the purchase of electricity produced outside of Ontario, and delivered into Ontario by an electricity importer.  
	[Note for posting: If Ontario develops a cap and trade program that links to cap and trade programs in other jurisdictions, consideration would be given  to excluding reporting of electricity imports from those jurisdictions.]  
	“Electricity importer” means a  person that engages in electricity importation and is authorized as a market participant by the IESO but does not include the IESO.  
	“Electricity transaction” means the purchase, sale, import, export or exchange of electric power. 
	“Gross generation” means the total electrical output of a generating unit, expressed in megawatt hours (MWh) per year. 
	“IESO” means the Independent Electricity System Operator created by Part II of the Electricity Act 1998, S.O. 1998, c. 15, Sched. A. 
	“Market participant” has the same meaning as in the IESO  Market Rules for the Ontario Electricity Market as amended from time to time  
	“Megawatt hour” or “MWh” means the electrical energy unit of measure equal to one million watts of power supplied to, or taken from, an electric circuit steadily for one hour.   
	“Net power generated” means the gross generation minus the electricity used for station service or the electricity generation unit service power requirements, expressed in megawatt hours (MWh) per year.   
	“E-tag” means North American Electric Reliability Corporation (NERC) energy tag representing transactions on the North American bulk electricity market.  
	“Power contract” means an arrangement for the purchase of electricity including but not limited to power purchase agreements and tariff provisions.  
	“Scheduled” means  electricity that is scheduled to flow between the IESO-controlled grid and a neighbouring balancing  area. 
	“Scheduled quantity” means the final amount  listed in the e-tag that is approved by all balancing authority areas on the transmission path specified on the e-tag. 
	“Sink balancing authority area” means the balancing authority area that is the final destination of electricity on an e-tag.  
	“Specified electricity generator” means an electricity generation unit, facility or new additional capacity outside of Ontario that started generation on or after January 1, 2017.  
	“Specified imported electricity” means electricity imported from a specified electricity generator which : 
	1) is generated by that generator 
	1) is generated by that generator 
	1) is generated by that generator 

	2) is transmitted to Ontario, and  
	2) is transmitted to Ontario, and  

	3) can be matched to a specific reported electricity transaction by: 
	3) can be matched to a specific reported electricity transaction by: 

	a)  full or partial ownership by the electricity importer  or  
	a)  full or partial ownership by the electricity importer  or  
	a)  full or partial ownership by the electricity importer  or  

	b) its identification in a power contract with the electricity importer  
	b) its identification in a power contract with the electricity importer  



	“Station service” does not include electrical power produced by a cogeneration unit for the purposes of a production process that is not an electricity power production process. 
	“Unspecified imported electricity” means imported electricity that is not specified imported electricity.  
	“Wheeled electricity” is imported electricity that is identified in the e-tag of a transaction that shows Ontario as an intermediate balancing authority on the transmission path and does not show Ontario as the sink balancing authority area.   
	ON.62  Greenhouse Gas Reporting Requirements 
	(a) The electricity importer shall include the following information in the annual report required to be prepared pursuant to the Regulation: 
	(a) The electricity importer shall include the following information in the annual report required to be prepared pursuant to the Regulation: 
	(a) The electricity importer shall include the following information in the annual report required to be prepared pursuant to the Regulation: 

	(1) Total annual amount of greenhouse gas emissions in tonnes of CO2e, calculated using the methods in ON.63 and ON.64. 
	(1) Total annual amount of greenhouse gas emissions in tonnes of CO2e, calculated using the methods in ON.63 and ON.64. 

	(2) Total annual amount of imported electricity in MWh used in the calculations in ON.63 and ON.64; 
	(2) Total annual amount of imported electricity in MWh used in the calculations in ON.63 and ON.64; 

	(b) The electricity importer shall include the following information about specified imported electricity in the annual report required to be prepared pursuant to the Regulation: 
	(b) The electricity importer shall include the following information about specified imported electricity in the annual report required to be prepared pursuant to the Regulation: 

	(1) For each electricity generating facility or electricity generating unit from which specified imported electricity is received: 
	(1) For each electricity generating facility or electricity generating unit from which specified imported electricity is received: 

	(i) Total annual emissions of greenhouse gas emissions in tonnes of CO2e calculated using ON.63.and  
	(i) Total annual emissions of greenhouse gas emissions in tonnes of CO2e calculated using ON.63.and  

	(ii) Total annual scheduled quantity of specified imported electricity expressed in MWh. 
	(ii) Total annual scheduled quantity of specified imported electricity expressed in MWh. 

	(2) The facility name, the facility ID, and, if applicable, the electricity generating unit ID for the unit generating the electricity reported under (1);  
	(2) The facility name, the facility ID, and, if applicable, the electricity generating unit ID for the unit generating the electricity reported under (1);  

	(3) The total annual quantities of specified imported electricity wheeled through Ontario expressed in MWh. 
	(3) The total annual quantities of specified imported electricity wheeled through Ontario expressed in MWh. 


	(c) The electricity importer shall include the following information about unspecified imported electricity in the annual report required to be prepared pursuant to the Regulation: 
	(c) The electricity importer shall include the following information about unspecified imported electricity in the annual report required to be prepared pursuant to the Regulation: 
	(c) The electricity importer shall include the following information about unspecified imported electricity in the annual report required to be prepared pursuant to the Regulation: 

	(1) For each  balancing authority area listed in in Table 60-1 from which the electricity originated: 
	(1) For each  balancing authority area listed in in Table 60-1 from which the electricity originated: 

	(iii) Total annual emissions in tonnes of CO2e , calculated using ON.64.and  
	(iii) Total annual emissions in tonnes of CO2e , calculated using ON.64.and  

	(iv) Total annual scheduled quantity of unspecified imported electricity in MWh.  
	(iv) Total annual scheduled quantity of unspecified imported electricity in MWh.  

	(2) The total annual quantities of unspecified imported electricity wheeled through Ontario expressed in MWh  
	(2) The total annual quantities of unspecified imported electricity wheeled through Ontario expressed in MWh  


	ON.63  Calculation of GHG Emissions from Specified Imported Electricity 
	The electricity importer shall use one of the following methodologies to calculate CO2e emissions for specified imported electricity:  
	(a) Calculation Methodology 1  
	(a) Calculation Methodology 1  
	(a) Calculation Methodology 1  


	If the specified electricity generator from which the specified imported electricity is received reports emissions to The Climate Registry, the U.S.EPA using 40 CFR Part 75  or to Environment Canada under Section 46 of the Canadian Environmental Protection Act, 1999 S.C. 1999, c. 33: 
	Equation 60-1 
	Where: 
	E = Total annual emissions of specified imported electricity expressed in tonnes CO2e. 
	CO2t = Total annual emissions from the specified electricity generator during the reporting period, expressed in  tonnes CO2e as reported to The Climate Registry, U.S.EPA or Environment Canada,  
	MWhimp = Total annual megawatt-hours of the scheduled quantity of specified imported electricity calculated in accordance with equation 60-4 
	MWht = Total annual megawatt-hours of net power generated by the specified electricity generator  
	(b) Calculation Methodology 2 
	(b) Calculation Methodology 2 
	(b) Calculation Methodology 2 


	If the specified electricity generator from which the specified imported electricity is received does not report emissions to The Climate Registry, the U.S.EPA using 40 CFR Part 75  or to Environment Canada under Section 46 of the Canadian Environmental Protection Act, 1999 S.C. 1999, c. 33: 
	   Equation 60-2 
	Where:   
	E   = Total annual emissions of specified imported electricity expressed in tonnes CO2e.  
	Fuelf  = Total annual mass or volume of fuel “f” combusted expressed in tonnes for solid fuel, volume in standard cubic meters for gaseous fuel, and volume in kilolitre for liquid fuel 
	HHVf = Higher heating value of the fuel “f” consumed for electricity production in GJ per unit of fuel, or measured in accordance with ON.20. 
	EFf  = Fuel-specific default CO2e emission factor for fuel “f” from ON.20 expressed in kg CO2/GJ. 
	0.001 = Conversion factor from kilograms to tonnes. 
	MWhimp = Total annual megawatt-hours of the scheduled quantity of specified imported electricity calculated in accordance with equation 60-4,  
	MWht = Total annual megawatt-hours of net power generated by the specified electricity generator. 
	ON.64  Calculation of GHG Emissions from Unspecified Imported Electricity  
	The electricity importer that is required to report pursuant to the Regulation shall calculate emissions from unspecified imported electricity from each balancing authority area using the following calculation methodology: 
	   Equation 60-3 
	Where: 
	E = Total annual emissions of unspecified imported electricity expressed in tonnes CO2e. 
	MWhimp = Total annual megawatt-hours of the scheduled quantity of unspecified imported electricity from the balancing authority area listed in Table 60-1 calculated in accordance with equation 60-4.  
	DEF = The default emission factor corresponding to the relevant balancing authority area listed in Table 60-1. 
	ON.65  Calculation of total imported electricity 
	MWhimp  =  MWhtotal - MWhwheel   Equation 60-4 
	Where: 
	MWhtotal = Total annual scheduled quantity of imported electricity that is imported into Ontario by the electricity importer expressed in MWh 
	MWhwheel = total annual scheduled quantity of imported electricity that is imported into Ontario by the electricity importer that is wheeled through Ontario  
	Note for posting : MOECC is proposing to recommend a change to the GHG reporting regulation which would require electricity importers to retain NERC E-tags, power contracts, IESO settlement data, and all other information needed to confirm the transactions referenced in this method for seven years.  
	Table 60-1: Balancing Authority Area  
	Table 60-1: Balancing Authority Area  
	Table 60-1: Balancing Authority Area  
	Table 60-1: Balancing Authority Area  
	(Note for posting: The default emission factors are under development) 

	Span

	Balancing Authority Area 
	Balancing Authority Area 
	Balancing Authority Area 

	Default emission factors (tonnes CO2e/MWh) 
	Default emission factors (tonnes CO2e/MWh) 

	Span

	Newfoundland and Labrador 
	Newfoundland and Labrador 
	Newfoundland and Labrador 

	TBD 
	TBD 

	Span

	New Brunswick 
	New Brunswick 
	New Brunswick 

	 
	 

	Span

	Nova Scotia 
	Nova Scotia 
	Nova Scotia 

	TBD 
	TBD 

	Span

	Quebec 
	Quebec 
	Quebec 

	TBD 
	TBD 

	Span

	Manitoba 
	Manitoba 
	Manitoba 

	TBD 
	TBD 

	Span

	New England Independent System Operator (ISO-NE), including all or part of the following States: 
	New England Independent System Operator (ISO-NE), including all or part of the following States: 
	New England Independent System Operator (ISO-NE), including all or part of the following States: 
	- Connecticut 
	- Massachusetts 
	- Rhode Island 
	- Vermont 
	- New Hampshire 
	- Maine 

	TBD 
	TBD 

	Span

	New York Independent System Operator (NY- ISO) which includes New York 
	New York Independent System Operator (NY- ISO) which includes New York 
	New York Independent System Operator (NY- ISO) which includes New York 

	TBD 
	TBD 

	Span


	Pennsylvania, Jersey, Maryland Interconnection Regional Transmission Organization (PJM-RTO) including all or part of the following States: 
	Pennsylvania, Jersey, Maryland Interconnection Regional Transmission Organization (PJM-RTO) including all or part of the following States: 
	Pennsylvania, Jersey, Maryland Interconnection Regional Transmission Organization (PJM-RTO) including all or part of the following States: 
	Pennsylvania, Jersey, Maryland Interconnection Regional Transmission Organization (PJM-RTO) including all or part of the following States: 
	-Delaware 
	- Illinois 
	-Kentucky 
	- Maryland 
	- Michigan 
	- North Carolina 
	- New Jersey 
	- Ohio 
	- Pennsylvania 
	- Tennessee 
	- Virginia 
	- West Virginia 
	- District of Columbia 

	TBD 
	TBD 

	Span

	Midwest Independent Transmission System Operator (MISO-RTO), including all or part of the following States: 
	Midwest Independent Transmission System Operator (MISO-RTO), including all or part of the following States: 
	Midwest Independent Transmission System Operator (MISO-RTO), including all or part of the following States: 
	- Manitoba 
	- Wyoming 
	- North Dakota 
	- South Dakota 
	- Minnesota 
	- Iowa 

	TBD 
	TBD 

	Span


	- Missouri 
	- Missouri 
	- Missouri 
	- Missouri 
	- Wisconsin 
	- Illinois 
	- Michigan 
	- Indiana 
	- Ohio 
	- Pennsylvania 

	Span


	 

	ON.350 NATURAL GAS TRANSMISSION AND DISTRIBUTION 
	ON.350 NATURAL GAS TRANSMISSION AND DISTRIBUTION 
	ON.351 Source Category Definition 
	Operation of equipment used for natural gas transmission and distribution means the operation of following equipment for onshore natural gas transmission compression, underground natural gas storage, liquified natural gas storage, liquified natural gas import and export, natural gas distribution, and natural gas transmission pipelines. : 
	For the purpose of this method, the following definitions apply: 
	(a)  “Operator” means the person responsible for the operation of the equipment used for natural gas transmission and distribution. 
	(a)  “Operator” means the person responsible for the operation of the equipment used for natural gas transmission and distribution. 
	(a)  “Operator” means the person responsible for the operation of the equipment used for natural gas transmission and distribution. 

	(b) Onshore natural gas transmission compression. Onshore natural gas transmission compression means any stationary combination of compressors that move natural gas at elevated pressure from production fields or natural gas processing facilities in transmission pipelines to natural gas distribution pipelines, into storage or at times directly to industrial customers or farms located along the pipeline route.  In addition, transmission compressor station may include equipment for liquids separation, natural 
	(b) Onshore natural gas transmission compression. Onshore natural gas transmission compression means any stationary combination of compressors that move natural gas at elevated pressure from production fields or natural gas processing facilities in transmission pipelines to natural gas distribution pipelines, into storage or at times directly to industrial customers or farms located along the pipeline route.  In addition, transmission compressor station may include equipment for liquids separation, natural 

	(c) Underground natural gas storage.  Underground natural gas storage means subsurface storage, including depleted gas or oil reservoirs and salt dome caverns that store natural gas that has been transferred from its original location for the primary purpose of load balancing (the process of equalizing the receipt and delivery of natural gas); natural gas underground storage processes and operations (including compression, dehydration and flow measurement, and excluding transmission pipelines); and all the 
	(c) Underground natural gas storage.  Underground natural gas storage means subsurface storage, including depleted gas or oil reservoirs and salt dome caverns that store natural gas that has been transferred from its original location for the primary purpose of load balancing (the process of equalizing the receipt and delivery of natural gas); natural gas underground storage processes and operations (including compression, dehydration and flow measurement, and excluding transmission pipelines); and all the 

	(d) Liquefied natural gas (LNG) storage.  LNG storage means onshore LNG storage vessels located above ground, equipment for liquefying natural gas, compressors to capture and re- liquefy boil-off-gas, re-condensers, and vapourization units for re-gasification of the liquefied natural gas. 
	(d) Liquefied natural gas (LNG) storage.  LNG storage means onshore LNG storage vessels located above ground, equipment for liquefying natural gas, compressors to capture and re- liquefy boil-off-gas, re-condensers, and vapourization units for re-gasification of the liquefied natural gas. 

	(e) LNG import and export equipment.  LNG import equipment means all onshore or offshore equipment that receives imported LNG via ocean transport, stores LNG, re-gasifies LNG, and delivers re-gasified natural gas to a natural gas transmission or distribution system.  LNG export equipment means all onshore or offshore equipment that receives natural gas, liquefies natural gas, stores LNG, and transfers the LNG via ocean transportation to any location, including locations in Canada. 
	(e) LNG import and export equipment.  LNG import equipment means all onshore or offshore equipment that receives imported LNG via ocean transport, stores LNG, re-gasifies LNG, and delivers re-gasified natural gas to a natural gas transmission or distribution system.  LNG export equipment means all onshore or offshore equipment that receives natural gas, liquefies natural gas, stores LNG, and transfers the LNG via ocean transportation to any location, including locations in Canada. 

	(f) Natural gas distribution. Natural gas distribution means of all natural gas equipment downstream of the station yard inlet shut-off valves of natural gas transmission pipelines at stations where pressure reduction and/or measuring first occurs for eventual delivery of natural gas to consumers. Some natural gas distribution systems receive gas from gas batteries rather than from transmission pipelines and typically transport odourized natural 
	(f) Natural gas distribution. Natural gas distribution means of all natural gas equipment downstream of the station yard inlet shut-off valves of natural gas transmission pipelines at stations where pressure reduction and/or measuring first occurs for eventual delivery of natural gas to consumers. Some natural gas distribution systems receive gas from gas batteries rather than from transmission pipelines and typically transport odourized natural 


	gas. 
	gas. 
	gas. 

	(g) Natural gas transmission pipelines. Natural gas transmission pipelines means a high pressure pipeline (and associated equipment) transporting sellable quality natural gas from production or natural gas processing to natural gas distribution pressure let-down, metering and/or regulating stations before delivery to customers.  In some cases natural gas is delivered directly from natural gas transmission pipelines to farms and industrial end users along the pipeline route. 
	(g) Natural gas transmission pipelines. Natural gas transmission pipelines means a high pressure pipeline (and associated equipment) transporting sellable quality natural gas from production or natural gas processing to natural gas distribution pressure let-down, metering and/or regulating stations before delivery to customers.  In some cases natural gas is delivered directly from natural gas transmission pipelines to farms and industrial end users along the pipeline route. 


	ON.352 Greenhouse Gas Reporting Requirements 
	The annual report made by the operator pursuant to this method shall contain the following information. 
	(a) CO2 and CH4 (and N2O, if applicable) emissions (in tonnes) from each industry segment specified in paragraph (b) through (f) of this section and from stationary and portable combustion equipment identified in paragraphs (g) and (h) of the section. 
	(a) CO2 and CH4 (and N2O, if applicable) emissions (in tonnes) from each industry segment specified in paragraph (b) through (f) of this section and from stationary and portable combustion equipment identified in paragraphs (g) and (h) of the section. 
	(a) CO2 and CH4 (and N2O, if applicable) emissions (in tonnes) from each industry segment specified in paragraph (b) through (f) of this section and from stationary and portable combustion equipment identified in paragraphs (g) and (h) of the section. 

	(b) For onshore natural gas transmission compression and natural gas transmission pipelines, report CO2, CH4 and N2O emissions from the following sources: 
	(b) For onshore natural gas transmission compression and natural gas transmission pipelines, report CO2, CH4 and N2O emissions from the following sources: 

	(1) Compressor venting (from the following sources): 
	(1) Compressor venting (from the following sources): 
	(1) Compressor venting (from the following sources): 

	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 

	(ii) Centrifugal compressors. [ON.353(e)] 
	(ii) Centrifugal compressors. [ON.353(e)] 

	(iii) Blowdown vent stacks . [ON.353(c)] 
	(iii) Blowdown vent stacks . [ON.353(c)] 

	(iv) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 
	(iv) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 

	(v) Natural gas pneumatic pumps. [ON.353(a.1)] 
	(v) Natural gas pneumatic pumps. [ON.353(a.1)] 

	(vi) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 
	(vi) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 

	(vii) Natural gas intermittent (low and high) bleed pneumatic device (including compressor starters) venting. [ON.353(b.1]) 
	(vii) Natural gas intermittent (low and high) bleed pneumatic device (including compressor starters) venting. [ON.353(b.1]) 

	(viii) Other venting emission sources. [ON.353(l)] 
	(viii) Other venting emission sources. [ON.353(l)] 


	(2) Compressor fugitive equipment leaks from valves, connectors, open ended lines, pressure relief valves and meters. [ON.353(g)] or [ON.353(h)]. 
	(2) Compressor fugitive equipment leaks from valves, connectors, open ended lines, pressure relief valves and meters. [ON.353(g)] or [ON.353(h)]. 

	(3) Compressor station flaring. [ON.353(d)] 
	(3) Compressor station flaring. [ON.353(d)] 

	(4) Compressor other fugitive emission sources.[ON.353(l)] 
	(4) Compressor other fugitive emission sources.[ON.353(l)] 

	(5) Above grade meters and regulators and associated equipment at custody transfer meter- regulating stations, including fugitive equipment leaks from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open ended lines. [ON.353(g)] 
	(5) Above grade meters and regulators and associated equipment at custody transfer meter- regulating stations, including fugitive equipment leaks from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open ended lines. [ON.353(g)] 

	(6) Above grade meters and regulators and associated equipment at non-custody transfer meter-regulating stations, including station equipment leaks. [ON.353(h)] 
	(6) Above grade meters and regulators and associated equipment at non-custody transfer meter-regulating stations, including station equipment leaks. [ON.353(h)] 

	(7) Pipeline flaring. [ON.353(d)] 
	(7) Pipeline flaring. [ON.353(d)] 



	(8) Pipeline below grade meters and regulators and valve fugitives. [ON.353(h)] 
	(8) Pipeline below grade meters and regulators and valve fugitives. [ON.353(h)] 
	(8) Pipeline below grade meters and regulators and valve fugitives. [ON.353(h)] 
	(8) Pipeline below grade meters and regulators and valve fugitives. [ON.353(h)] 

	(9) Pipeline other fugitive emission sources not covered in (b)(5), (b)(6), (b)(7), (b)(8) or (b)(12) (including, but not limited to, farm taps <=700 kPa, pipe leaks, and customer meter sets).** [ON.353(l)] 
	(9) Pipeline other fugitive emission sources not covered in (b)(5), (b)(6), (b)(7), (b)(8) or (b)(12) (including, but not limited to, farm taps <=700 kPa, pipe leaks, and customer meter sets).** [ON.353(l)] 

	(10) Pipeline other venting emission sources.[ON.353(l)] 
	(10) Pipeline other venting emission sources.[ON.353(l)] 

	(11) Transmission storage tanks. [ON.353(m)] 
	(11) Transmission storage tanks. [ON.353(m)] 

	(12) Third party line hits. [ON.353(c.1)] 
	(12) Third party line hits. [ON.353(c.1)] 


	(c) For underground natural gas storage, report CO2, CH4 and N2O emissions from the following sources: 
	(c) For underground natural gas storage, report CO2, CH4 and N2O emissions from the following sources: 

	(1) Venting (from the following sources): 
	(1) Venting (from the following sources): 
	(1) Venting (from the following sources): 

	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 

	(ii) Centrifugal compressors. [ON.353(e)] 
	(ii) Centrifugal compressors. [ON.353(e)] 

	(iii) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 
	(iii) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 

	(iv) Natural gas pneumatic pumps. [ON.353(a.1)] 
	(iv) Natural gas pneumatic pumps. [ON.353(a.1)] 

	(v) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 
	(v) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 

	(vi) Natural gas intermittent (low and high) bleed pneumatic device (including compressor starters) venting. [ON.353(b.1]) 
	(vi) Natural gas intermittent (low and high) bleed pneumatic device (including compressor starters) venting. [ON.353(b.1]) 

	(vii) Other venting emission sources. [ON.353(l)] 
	(vii) Other venting emission sources. [ON.353(l)] 


	(2) Fugitive equipment leaks from valves, connectors, open ended lines, pressure relief valves and meters. [ON.353(g)], [ON.353(h)]. 
	(2) Fugitive equipment leaks from valves, connectors, open ended lines, pressure relief valves and meters. [ON.353(g)], [ON.353(h)]. 

	(3) Flares. [ON.353(d)] 
	(3) Flares. [ON.353(d)] 

	(4) Other fugitive emission sources. [ON.353(l)] 
	(4) Other fugitive emission sources. [ON.353(l)] 


	(d) For LNG storage, report CO2, CH4 and N2O emissions from the following sources: 
	(d) For LNG storage, report CO2, CH4 and N2O emissions from the following sources: 

	(1) Venting (from the following sources): 
	(1) Venting (from the following sources): 
	(1) Venting (from the following sources): 

	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 

	(ii) Centrifugal compressors. [ON.353(e)] 
	(ii) Centrifugal compressors. [ON.353(e)] 

	(iii) Other venting emission sources. [ON.353(l)] 
	(iii) Other venting emission sources. [ON.353(l)] 


	(2) Fugitive equipment leaks from valves, pump seals, connectors, vapour recovery compressors, and other equipment leak sources. [ON.353(g)], [ON.353(h)]  
	(2) Fugitive equipment leaks from valves, pump seals, connectors, vapour recovery compressors, and other equipment leak sources. [ON.353(g)], [ON.353(h)]  

	(3) Flares. [ON.353(d)] 
	(3) Flares. [ON.353(d)] 

	(4) Other fugitive emission sources. [ON.353(l)] 
	(4) Other fugitive emission sources. [ON.353(l)] 


	(e) LNG import and export equipment, report CO2, CH4 and N2O emissions from the following sources: 
	(e) LNG import and export equipment, report CO2, CH4 and N2O emissions from the following sources: 

	(1) Venting (from the following sources): 
	(1) Venting (from the following sources): 
	(1) Venting (from the following sources): 



	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 
	(i) Reciprocating compressors. [ON.353(f)] 

	(ii) Centrifugal compressors. [ON.353(e)] 
	(ii) Centrifugal compressors. [ON.353(e)] 

	(iii) Blowdown vent stacks (including third party line hits). [ON.353(c)] 
	(iii) Blowdown vent stacks (including third party line hits). [ON.353(c)] 

	(iv) Other venting emission sources. [ON.353(l)] 
	(iv) Other venting emission sources. [ON.353(l)] 


	(2) Fugitive equipment leaks from valves, pump seals, connectors, vapour recovery compressors, and other equipment leak sources. [ON.353(g)], [ON.353(h)].  
	(2) Fugitive equipment leaks from valves, pump seals, connectors, vapour recovery compressors, and other equipment leak sources. [ON.353(g)], [ON.353(h)].  

	(3) Flares. [ON.353(d)] 
	(3) Flares. [ON.353(d)] 

	(4) Other fugitive emission sources.[ON.353(l)] 
	(4) Other fugitive emission sources.[ON.353(l)] 


	(f) For natural gas distribution,  report CO2, CH4 and N2O emissions from the following sources: 
	(f) For natural gas distribution,  report CO2, CH4 and N2O emissions from the following sources: 

	(1) Meters, regulators, and associated equipment at above grade custody transfer metering- regulating stations, including fugitive equipment leaks from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open- ended lines. [ON.353(g)] 
	(1) Meters, regulators, and associated equipment at above grade custody transfer metering- regulating stations, including fugitive equipment leaks from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open- ended lines. [ON.353(g)] 
	(1) Meters, regulators, and associated equipment at above grade custody transfer metering- regulating stations, including fugitive equipment leaks from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open- ended lines. [ON.353(g)] 

	(2) Meters, regulators, and associated equipment at above grade non custody transfer metering-regulating stations, including fugitive equipment leaks from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open- ended lines.  [ON.353(h)] 
	(2) Meters, regulators, and associated equipment at above grade non custody transfer metering-regulating stations, including fugitive equipment leaks from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open- ended lines.  [ON.353(h)] 

	(3) Equipment leaks from vaults at below grade metering-regulating stations. [ON.353(h)] 
	(3) Equipment leaks from vaults at below grade metering-regulating stations. [ON.353(h)] 

	(4) Pipeline main fugitive equipment leaks. [ON.353(h)] 
	(4) Pipeline main fugitive equipment leaks. [ON.353(h)] 

	(5) Service line fugitive equipment leaks. [ON.353(h)] 
	(5) Service line fugitive equipment leaks. [ON.353(h)] 

	(6) Pipeline flaring. [ON.353(d)] 
	(6) Pipeline flaring. [ON.353(d)] 

	(7) Flares. [ON.353(d)] 
	(7) Flares. [ON.353(d)] 

	(8) Third party line hits [ON.353(c.1)] 
	(8) Third party line hits [ON.353(c.1)] 

	(9) Other fugitive emission sources (including, but not limited to, farm taps, and customer meter sets).** [ON.353(l)] 
	(9) Other fugitive emission sources (including, but not limited to, farm taps, and customer meter sets).** [ON.353(l)] 

	(10) Venting (from the following sources): 
	(10) Venting (from the following sources): 

	(i) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 
	(i) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 
	(i) Natural gas continuous high-bleed pneumatic devices. [ON.353(a)] 

	(ii) Natural gas pneumatic pumps. [ON.353(a.1)] 
	(ii) Natural gas pneumatic pumps. [ON.353(a.1)] 

	(iii) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 
	(iii) Natural gas continuous low-bleed pneumatic device venting. [ON.353(b)] 

	(iv) Natural gas intermittent (low and high) bleed pneumatic device (including compressor starters) venting. [ON.353(b.1] 
	(iv) Natural gas intermittent (low and high) bleed pneumatic device (including compressor starters) venting. [ON.353(b.1] 

	(v) Other venting emission sources. [ON.353(l)] 
	(v) Other venting emission sources. [ON.353(l)] 




	ON.353 Calculation of Greenhouse Gas Emissions 
	Nomenclature used in the equations of this section is presented in Table 350-7.  
	For emissions sources noted with “**” in ON.352, ON.353(g) and ON.353(h); tubing systems less than one half inch diameter may be quantified using ON.353(g) instead of ON.353(h) if a leak detection survey captures them. If not covered by a leak detection survey, they must be quantified using ON.353(h).  Reporting must occur using the appropriate section of ON.352, dependent upon industry segment and quantification method used. 
	(a) Natural gas continuous high-bleed pneumatic device venting An operator required to report pursuant to this quantification method shall calculate emissions from a natural gas pneumatic continuous high-bleed flow control device venting using the method specified in paragraph (a)(1) below when the device is metered.   
	(a) Natural gas continuous high-bleed pneumatic device venting An operator required to report pursuant to this quantification method shall calculate emissions from a natural gas pneumatic continuous high-bleed flow control device venting using the method specified in paragraph (a)(1) below when the device is metered.   
	(a) Natural gas continuous high-bleed pneumatic device venting An operator required to report pursuant to this quantification method shall calculate emissions from a natural gas pneumatic continuous high-bleed flow control device venting using the method specified in paragraph (a)(1) below when the device is metered.   


	If a transmission or distribution company has less than 25 high bleed pneumatic devices in a jurisdiction, then the method in paragraph (a)(2) may be used for all high bleed pneumatic devices.  
	For the purposes of this reporting requirement, high-bleed devices are defined as all natural gas powered devices which continuously bleed at a rate greater than 0.17 m3/hr.  
	For unmetered devices the operator must use the method specified in paragraph (a)(2).   
	By the start of the 2018 reporting year (January 1, 2018), natural gas consumption must be metered for all of the operator’s high-bleed pneumatic devices. 
	(1) Calculate vented emissions for metered high-bleed pneumatic devices using the following equation: 
	(1) Calculate vented emissions for metered high-bleed pneumatic devices using the following equation: 
	(1) Calculate vented emissions for metered high-bleed pneumatic devices using the following equation: 


	𝐸𝑠=𝑄𝑗   Equation 350-1 
	Where: 
	Es = Annual natural gas volumetric emissions for pneumatic high-bleed devices where gas is metered (Sm3/y). 
	Qj = Natural gas consumption for meter j (Sm3/y). 
	(2) Calculate vented emissions for unmetered high-bleed pneumatic devices using the following equation: 
	(2) Calculate vented emissions for unmetered high-bleed pneumatic devices using the following equation: 
	(2) Calculate vented emissions for unmetered high-bleed pneumatic devices using the following equation: 


	𝐸𝑠=𝐸𝐹𝑗×𝑡𝑗   Equation 350-2 
	Where: 
	Es = Annual natural gas volumetric emissions for pneumatic high-bleed devices where gas is unmetered (Sm3/y). 
	EFj = Natural gas-drive pneumatic device (or equivalent device), j, bleed rate volume in Table 350-6 (data within Table as revised from time to time and provided by the regulator) (Sm3/h/device). 
	tj = Total time that the pneumatic device, j, has been in service (i.e. the time that the gas flows to the device) through the reporting period (h). 
	The EFj parameter may be calculated using Equation 350-2a:  
	𝐸𝐹𝑗=𝑚×𝑆𝑃𝑗  Equation 350-2a 
	Where: 
	m = the supply pressure coefficient in Table 350-6 
	SPj= the supply pressure (kPa) of controller j 
	(3) If the device or equivalent device, is not listed in Table 350-6, use the generic high bleed emission factor for all high bleed controllers. 
	(3) If the device or equivalent device, is not listed in Table 350-6, use the generic high bleed emission factor for all high bleed controllers. 
	(3) If the device or equivalent device, is not listed in Table 350-6, use the generic high bleed emission factor for all high bleed controllers. 

	(4) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section 
	(4) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section 


	(a.1) Natural gas pneumatic pump venting.  An operator required to report pursuant to this quantification method shall calculate emissions from natural gas-driven pneumatic pump venting using the method specified in paragraph (a)(1) above when the pump is metered.  
	For unmetered pumps use the methods specified in paragraph (a.1).   
	If a transmission or distribution company has less than 25 pneumatic pumps in Ontario, then the method in paragraph (a.1) may be used for all pneumatic pumps.  
	Natural gas-driven pneumatic pumps covered in paragraph (d) (dehydrator vents) of this section do not have to report emissions under paragraph (a.1) of this section.   
	By the start of the 2018 reporting year (January 1, 2018), natural gas consumption must be metered for all of the operator’s pneumatic pumps. 
	(1) Calculate vented emissions for unmetered pneumatic pumps using Equation 350-3. 
	(1) Calculate vented emissions for unmetered pneumatic pumps using Equation 350-3. 
	(1) Calculate vented emissions for unmetered pneumatic pumps using Equation 350-3. 


	𝐸𝑠=𝐸𝐹𝑗×𝑡𝑗   Equation 350-3 
	Where: 
	Es = Annual natural gas volumetric emissions for high-bleed pneumatic devices where gas is unmetered (Sm3/y). 
	EFj = Natural gas-drive pneumatic device (or equivalent device), j bleed rate volume in Table 350-6 (Sm3/h/device). 
	tj = Total time that the pump, j, has been in service (i.e. the time that the gas flows to the device) through the reporting period (h) 
	For pumps, except as noted in subparagraphs 1 and 2 below use the pump (or equivalent pump) specific emission factor provided in Table 350-6. 
	(i) The EFj parameter for pumps may be calculated using Equation 350-3a1 
	(i) The EFj parameter for pumps may be calculated using Equation 350-3a1 
	(i) The EFj parameter for pumps may be calculated using Equation 350-3a1 


	1 If the pump is operating at less than five strokes per minute, this equation is not applicable and the mean bleed rate or volume of chemical equation should be used instead. 
	1 If the pump is operating at less than five strokes per minute, this equation is not applicable and the mean bleed rate or volume of chemical equation should be used instead. 

	  𝐸𝐹𝑗=(𝑔×𝑆𝑃𝑗)+(𝑛×𝐷𝑃𝑗)=(𝑝×𝑆𝑃𝑀𝑗)  Equation 350-3a 
	Where: 
	Bleed Rate = The volume of natural gas bled per hour for pneumatic pump (or equivalent pump),j (Sm3NG/h). 
	g = The supply pressure coefficient provided in Table 350-6 
	SPj = The fuel supply pressure for the pump (or equivalent pump) j(kPa) 
	n = The discharge pressure coefficient provided in Table 350-6 
	DPj = The discharge pressure of pump (or equivalent pump) j(kPa) 
	P = The strokes per minute coefficient provided in Table 350-6 
	(ii) The EFj parameter maybe be calculated using Equation 350-3b 
	(ii) The EFj parameter maybe be calculated using Equation 350-3b 
	(ii) The EFj parameter maybe be calculated using Equation 350-3b 


	𝐸𝐹𝑗=𝑄𝑗×𝑅𝑗   Equation 350-3b 
	Where: 
	Qj = The volume rate of chemical injection for pump (j (l/h) 
	Rj = The pump specific factor expressed as the volume of gas vented per litre of chemical injected.  The factor takes into account fuel supply pressure, piston size, and discharge pressure based on chart published by the pump j manufacturer (Sm3NG/L) 
	If the pump, or equivalent pump is not listed in Table 350-6 use the generic piston or diaphragm pump type emission factor, as appropriate 
	(2) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 
	(2) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 
	(2) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 

	(b) Natural gas continuous low-bleed pneumatic device venting. An operator required to report pursuant to this quantification method shall calculate emissions from natural gas continuous low-bleed pneumatic device venting as follows: 
	(b) Natural gas continuous low-bleed pneumatic device venting. An operator required to report pursuant to this quantification method shall calculate emissions from natural gas continuous low-bleed pneumatic device venting as follows: 

	(1) Calculate emissions from natural gas continuous low-bleed pneumatic device venting using Equation 350-4. 
	(1) Calculate emissions from natural gas continuous low-bleed pneumatic device venting using Equation 350-4. 


	𝐸𝑠=𝐸𝐹𝑗×𝑡𝑗   Equation 350-4 
	Where: 
	Es = Annual natural gas volumetric emissions for continuous low-bleed bleed pneumatic devices (Sm3/y). 
	EFj = Population emission factor for natural gas-driven continuous low- bleed pneumatic device, j, as provided in Tables 350-1 and 350-2 (Sm3/h/device). 
	tj = Total time that the pneumatic device, j, has been in service (i.e. the time that the gas flows to the device) through the reporting period (h). 
	(2) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 
	(2) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 
	(2) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 


	(b.1) Natural gas intermittent (low and high) bleed pneumatic device venting. An operator required to report pursuant to this quantification method shall calculate emissions from natural gas intermittent (low and high) bleed pneumatic device venting as follows. 
	(1) Calculate vented emissions for intermittent (low and high) bleed pneumatic devices used to maintain a process condition such as liquid level, pressure, delta pressure or temperature using Equation 350-5: 
	(1) Calculate vented emissions for intermittent (low and high) bleed pneumatic devices used to maintain a process condition such as liquid level, pressure, delta pressure or temperature using Equation 350-5: 
	(1) Calculate vented emissions for intermittent (low and high) bleed pneumatic devices used to maintain a process condition such as liquid level, pressure, delta pressure or temperature using Equation 350-5: 


	𝐸𝑠=𝐸𝐹𝑗×𝑡𝑗   Equation 350-5 
	Where: 
	Es = Annual natural gas volumetric emissions for intermittent (low and high) bleed pneumatic devices (Sm3/y). 
	EFj = Natural gas-drive pneumatic device (or equivalent device), j bleed rate volume in Table 350-6 (data within Table as revised from time to time and provided by the regulation) (Sm3/h/device). 
	tj = Total time that the pneumatic device, j, has been in service (i.e. the time that the gas flows to the device) through the reporting period (h). 
	(i) For individual intermittent pneumatic devices, except as noted below, use the device (or equivalent device) – specific emission factor provided in Table 350-6. 
	(i) For individual intermittent pneumatic devices, except as noted below, use the device (or equivalent device) – specific emission factor provided in Table 350-6. 
	(i) For individual intermittent pneumatic devices, except as noted below, use the device (or equivalent device) – specific emission factor provided in Table 350-6. 

	(A) The EFj parameter may be calculated using emissions from these devices using Equation 350-5a. 
	(A) The EFj parameter may be calculated using emissions from these devices using Equation 350-5a. 


	𝐸𝐹𝑗=𝑚×𝑆𝑃𝑗   Equation 350-5a 
	Where: 
	m = The supply pressure coefficient in Table 350-6 
	SPj = The supply pressure (kPa) of the pneumatic device. 
	(ii) If the device (or equivalent device) is not present in Table 350-6 use the generic intermittent (high or low as appropriate) bleed factor in Table 350-1 or 350-2. 
	(ii) If the device (or equivalent device) is not present in Table 350-6 use the generic intermittent (high or low as appropriate) bleed factor in Table 350-1 or 350-2. 
	(ii) If the device (or equivalent device) is not present in Table 350-6 use the generic intermittent (high or low as appropriate) bleed factor in Table 350-1 or 350-2. 


	 
	(2) An operator required to report pursuant to this quantification method shall calculate vented emissions for intermittent (high) bleed pneumatic devices, used to drive compressor starters, using Equation 350-6: 
	(2) An operator required to report pursuant to this quantification method shall calculate vented emissions for intermittent (high) bleed pneumatic devices, used to drive compressor starters, using Equation 350-6: 
	(2) An operator required to report pursuant to this quantification method shall calculate vented emissions for intermittent (high) bleed pneumatic devices, used to drive compressor starters, using Equation 350-6: 


	𝐸𝑠=𝐸𝐹𝑗×𝑡𝑗   Equation 350-6 
	Where: 
	Es = Annual natural gas volumetric emissions for intermittent (high) bleed pneumatic devices (Sm3/y). 
	EFj = Emission factor for natural gas-driven pneumatic compressor starter, j, as provided by the manufacturer for the operating condition (Sm3/min/device). If an emission factor is not available from the manufacturer, an emission factor for a similar compressor starter may be used in its place. 
	tj = Total time that the pneumatic device, j, has been in service (i.e. the time that the gas flows to the device) through the reporting period (min). 
	Note: The volume of gas per start provided by the manufacturer may be used in place of the EFj and tj variables. 
	(3) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 
	(3) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 
	(3) Both CH4 and CO2 volumetric and mass emissions shall be calculated from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 

	(c) Blowdown vent stacks. An operator required to report pursuant to this quantification method shall calculate blowdown vent stack emissions from depressurizing equipment to reduce system pressure for planned or emergency shutdowns or to take equipment out of service for maintenance (excluding depressurizing to a flare, over-pressure relief, operating pressure control venting and blowdown of non GHG gases) as follows: 
	(c) Blowdown vent stacks. An operator required to report pursuant to this quantification method shall calculate blowdown vent stack emissions from depressurizing equipment to reduce system pressure for planned or emergency shutdowns or to take equipment out of service for maintenance (excluding depressurizing to a flare, over-pressure relief, operating pressure control venting and blowdown of non GHG gases) as follows: 

	(1) Calculate the total physical volume (including, but not limited to, pipes, compressor case or cylinders, manifolds, suction and discharge bottles and vessels) between isolation valves determined by engineering estimates based on best available data. 
	(1) Calculate the total physical volume (including, but not limited to, pipes, compressor case or cylinders, manifolds, suction and discharge bottles and vessels) between isolation valves determined by engineering estimates based on best available data. 

	(2) If the total physical volume between isolation valves is greater than or equal to 1.42 m3, retain logs of the number of blowdowns for each equipment system (including, but not limited to pipes, compressors and vessels).  Physical volumes smaller than 1.42 m3are exempt from reporting under paragraph (c) of this section 
	(2) If the total physical volume between isolation valves is greater than or equal to 1.42 m3, retain logs of the number of blowdowns for each equipment system (including, but not limited to pipes, compressors and vessels).  Physical volumes smaller than 1.42 m3are exempt from reporting under paragraph (c) of this section 

	(3) Calculate the venting emissions for each equipment system j using Equation 350-7 of this section: 
	(3) Calculate the venting emissions for each equipment system j using Equation 350-7 of this section: 


	𝐸 =  𝑉𝑣[(273.15+𝑇𝑠)( 𝑃𝑎,1− 𝑃𝑎,2)(273.15 + 𝑇𝑎) 𝑃𝑠]  Equation 350-7 
	Where: 
	Es = Natural gas venting volumetric emissions from blowdown of equipment system (Sm3). 
	Vj = Total physical volume of blowdown equipment chambers (including, but not limited to, pipes, compressors and vessels) between isolation valves for the equipment system (m3). 
	Ts = Temperature at standard conditions (ºC). 
	Ta = Temperature at actual conditions in the equipment system (oC). 
	Ps = Absolute pressure at standard conditions (kPa). 
	Pa,1 = Absolute pressure at actual conditions in the equipment  system (kPa) prior to depressurization. 
	Pa,2 = Absolute pressure at actual conditions in the equipment system after depressurization; 0 if equipment is purged using non-GHG gases (kPaa). 
	(4) Calculate both CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 
	(4) Calculate both CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 
	(4) Calculate both CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using calculations in paragraphs (j) and (k) of this section. 

	(5) Blowdowns that are directed to flares use the ON.353(d) Flare stacks calculation method rather than ON.353(c) Blowdown vent stacks calculation method. 
	(5) Blowdowns that are directed to flares use the ON.353(d) Flare stacks calculation method rather than ON.353(c) Blowdown vent stacks calculation method. 


	(c.1) Third party line hits. An operator required to report pursuant to this quantification method shall calculate fugitive emissions from third party line hits as follows: 
	(1) For Transmission (ON.350)  systems only. Use company gas release data used for regulatory purposes if available.  If this data is not available, then for each dig-in incident (i.e., line hit) which results in gas release ≥ 1.416 Sm3, calculate volumetric flow rate prior to pipeline isolation for both catastrophic pipeline ruptures and pipeline puncture incidents using the appropriate methodology below.   
	(1) For Transmission (ON.350)  systems only. Use company gas release data used for regulatory purposes if available.  If this data is not available, then for each dig-in incident (i.e., line hit) which results in gas release ≥ 1.416 Sm3, calculate volumetric flow rate prior to pipeline isolation for both catastrophic pipeline ruptures and pipeline puncture incidents using the appropriate methodology below.   
	(1) For Transmission (ON.350)  systems only. Use company gas release data used for regulatory purposes if available.  If this data is not available, then for each dig-in incident (i.e., line hit) which results in gas release ≥ 1.416 Sm3, calculate volumetric flow rate prior to pipeline isolation for both catastrophic pipeline ruptures and pipeline puncture incidents using the appropriate methodology below.   

	(i) For catastrophic pipeline ruptures where the pipeline is severed use the following methodology: 
	(i) For catastrophic pipeline ruptures where the pipeline is severed use the following methodology: 
	(i) For catastrophic pipeline ruptures where the pipeline is severed use the following methodology: 



	𝑄 = 3.6 × 106 ×𝐴  𝜌𝑠√𝐾×𝑀𝑊1000×𝑅×(273.15+𝑇𝑎)  ×   𝑃𝑎×𝑀(1+𝐾−12𝑀2)𝐾+12(𝐾−1) Equation 350-8 
	𝑀 = √2[(𝑃𝑎𝑃𝑒)𝐾−1𝐾 −1]𝐾−1 ,(𝑓𝑜𝑟 𝑀 ≤1) Equation 350-9 
	M = 1, (for all other cases) 
	Where: 
	Qs = natural gas venting volumetric flow rate (Sm3/h) 
	A = cross-sectional flow area of the pipe (m2, A=πD2/4,000,000) 
	D = inside diameter of the pipe (mm) 
	K = specific heat ratio of the gas (dimensionless – 1.299 for methane) 
	M = Mach number of the flow (m/s) 
	MW = molecular weight of the gas (kg/mole, 16.043 kg/mole for methane) 
	Pe = pressure at the damage point (local atmospheric pressure, kPa) 
	Pa = pressure inside the pipe at supply (kPa) ) (usually taken at the point where the damaged main branches off a larger main). The supply pressure values should represent a stable supply pressure; however, it is important to account for the lower pressure which will occur because of the flow of gas from the break. 
	R = universal gas constant (8.3145 kPam3/kmol/K) 
	Ta = temperature inside pipe at the supply (˚C) 
	ρs = gas density at standard conditions (kg/m3) (0.6785 kg/m3 for CH4) 
	 
	(ii) For pipeline punctures use the following methodology either individually per puncture or in aggregate (using weighted averages) for all punctures of pipes of a given pressure and pipe type. 
	(ii) For pipeline punctures use the following methodology either individually per puncture or in aggregate (using weighted averages) for all punctures of pipes of a given pressure and pipe type. 
	(ii) For pipeline punctures use the following methodology either individually per puncture or in aggregate (using weighted averages) for all punctures of pipes of a given pressure and pipe type. 
	(ii) For pipeline punctures use the following methodology either individually per puncture or in aggregate (using weighted averages) for all punctures of pipes of a given pressure and pipe type. 



	 𝑄𝑠=𝐴𝑒𝜌𝑠√2000∙𝐾𝐾−1𝑃𝑎𝜌𝑎[(𝑃𝐴𝑡𝑚𝑃𝑎)2/𝐾−(𝑃𝐴𝑡𝑚𝑃𝑎)(𝐾+1)/𝐾]  Equation 350-10 
	(𝑃𝐴𝑡𝑚𝑃𝑎)≥(𝑃𝐴𝑡𝑚𝑃𝑎)𝑐ℎ𝑜𝑘𝑒𝑑 =(2𝐾+1)𝐾/(𝐾−1) =0.564  (for methane) Equation 350-11 
	Where: 
	Ae = size of the hole in the pipe (as either measured or estimated using engineering estimation techniques)  (m2) 
	PAtm = pressure inside the pipe  (as either measured or estimated using engineering estimation techniques) at the puncture location (kPa) 
	Pa = gas density inside the pipe at the puncture location (kg/m3) 
	MW = molecular weight of the natural gas (16.043 for methane) 
	Ta = temperature inside the pipe (˚C) 
	(PAtm/Pa)choked = 0.546 - lower limit for choked flow 
	 
	(iii) Determine which quantification method to use: 
	(iii) Determine which quantification method to use: 
	(iii) Determine which quantification method to use: 
	(iii) Determine which quantification method to use: 

	(A) If (PAtm/Pa)is ≥0.546 or the third party line hit is on a distribution pipeline (ON.350) , the reporter must use the equations in section (c.1)(ii) above. 
	(A) If (PAtm/Pa)is ≥0.546 or the third party line hit is on a distribution pipeline (ON.350) , the reporter must use the equations in section (c.1)(ii) above. 
	(A) If (PAtm/Pa)is ≥0.546 or the third party line hit is on a distribution pipeline (ON.350) , the reporter must use the equations in section (c.1)(ii) above. 

	(B) If (PAtm/Pa)<0.546 and the third party line hit is on a transmission main or intermediate pressure line, the reporter must use the equations in section (c.1)(ii) above. 
	(B) If (PAtm/Pa)<0.546 and the third party line hit is on a transmission main or intermediate pressure line, the reporter must use the equations in section (c.1)(ii) above. 

	(C) When flow is determined through a service tee drill or punch opening the reporter must use an appropriate industry standard quantification method. 
	(C) When flow is determined through a service tee drill or punch opening the reporter must use an appropriate industry standard quantification method. 




	(iv)Calculate volumetric natural gas emissions by multiplying Qs for each pipeline rupture and puncture by the total elapsed time from pipeline rupture or puncture until isolation and final bleed-down to atmospheric pressure. 
	(iv)Calculate volumetric natural gas emissions by multiplying Qs for each pipeline rupture and puncture by the total elapsed time from pipeline rupture or puncture until isolation and final bleed-down to atmospheric pressure. 
	(iv)Calculate volumetric natural gas emissions by multiplying Qs for each pipeline rupture and puncture by the total elapsed time from pipeline rupture or puncture until isolation and final bleed-down to atmospheric pressure. 
	(iv)Calculate volumetric natural gas emissions by multiplying Qs for each pipeline rupture and puncture by the total elapsed time from pipeline rupture or puncture until isolation and final bleed-down to atmospheric pressure. 

	(v) Calculate both CH4 and CO2 mass emissions from volumetric natural gas emissions using the calculation in paragraphs (j) and (k) of this section.  
	(v) Calculate both CH4 and CO2 mass emissions from volumetric natural gas emissions using the calculation in paragraphs (j) and (k) of this section.  


	(2) For Distribution systems only:  May use emission factors (45.32 m3 natural gas / km-main year) and quantification methods available in the Radian Survey reports (Emission Factor Documentation Technical Memorandum, October 2001.  Prepared by URS Corporation for the Canadian Energy Partnership for Environmental Innovation). 
	(2) For Distribution systems only:  May use emission factors (45.32 m3 natural gas / km-main year) and quantification methods available in the Radian Survey reports (Emission Factor Documentation Technical Memorandum, October 2001.  Prepared by URS Corporation for the Canadian Energy Partnership for Environmental Innovation). 

	(d) Flare stacks.  An operator required to report pursuant to this quantification method shall calculate CO2, CH4, and N2O emissions from a flare stack as follows: 
	(d) Flare stacks.  An operator required to report pursuant to this quantification method shall calculate CO2, CH4, and N2O emissions from a flare stack as follows: 

	(1) If there is a continuous flow measurement device on the flare, measured flow volumes can be used to calculate the flare gas emissions.  If all of the flare gas is not measured by the existing flow measurement device, then the flow not measured can be estimated using engineering calculations based on best available data or company records. If there is not a continuous flow measurement device on the flare, a flow measuring device can be installed on the flare or use engineering calculations based on proce
	(1) If there is a continuous flow measurement device on the flare, measured flow volumes can be used to calculate the flare gas emissions.  If all of the flare gas is not measured by the existing flow measurement device, then the flow not measured can be estimated using engineering calculations based on best available data or company records. If there is not a continuous flow measurement device on the flare, a flow measuring device can be installed on the flare or use engineering calculations based on proce

	(2) If there is a continuous gas composition analyzer on the gas stream to the flare, these compositions must be used in calculating emissions. If there is no continuous gas composition analyzer on the gas stream to the flare, use the gas compositions for each stream of hydrocarbons going to the flare. 
	(2) If there is a continuous gas composition analyzer on the gas stream to the flare, these compositions must be used in calculating emissions. If there is no continuous gas composition analyzer on the gas stream to the flare, use the gas compositions for each stream of hydrocarbons going to the flare. 

	(3) Determine flare combustion efficiency from manufacturer.  If not available, assume that flare combustion efficiency is 98 percent. 
	(3) Determine flare combustion efficiency from manufacturer.  If not available, assume that flare combustion efficiency is 98 percent. 

	(4) Calculate GHG volumetric emissions at actual conditions using Equations 350-12, 350- 13, 350-14, and 350-15 of this section. 
	(4) Calculate GHG volumetric emissions at actual conditions using Equations 350-12, 350- 13, 350-14, and 350-15 of this section. 


	𝐸𝑠,𝐶𝐻4(𝑛𝑜𝑛𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑)=𝑄𝑠×(1−η)×𝑌𝐶𝐻4 Equation 350-12 
	𝐸𝐶𝑂2 (𝑛𝑜𝑛𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑)=𝑄𝑠×𝑌𝐶𝑂2   Equation 350-13 
	𝐸𝑠,𝐶𝑂2(𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑)=∑𝜂𝑖×𝑄𝑠×𝑌𝑖×𝑛𝑖  Equation 350-14 
	𝐸𝑠,𝐶𝑂2(𝑡𝑜𝑡𝑎𝑙)=𝐸𝑠,𝐶𝑂2(𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑)+𝐸𝑠,𝐶𝑂2(𝑛𝑜𝑛𝑐𝑜𝑚𝑏𝑢𝑠𝑡𝑒𝑑) Equation 350-15 
	Where: 
	Es,CH4 (noncombusted) = Contribution of annual noncombusted volumetric CH4 emissions from flare stack (Sm3). 
	Es,CO2 (noncombusted) = Contribution of annual volumetric CO2 emissions from 
	CO2 in the inlet gas passing through the flare noncombusted (Sm3). 
	Es,CO2 (combusted) = Contribution of annual volumetric CO2 emissions from combustion from flare stack (Sm3). 
	Qs = Volume of natural gas sent to flare during the year (Sm3). 
	η = Fraction of natural gas combusted by flare (default combustion efficiency is 0.98).  For gas sent to an unlit flare, η is zero. 
	YCH4 = Mole fraction of CH4 in gas to the flare. 
	YCO2 = Mole fraction of CO2 in gas to the flare. 
	Yi = Mole fraction of hydrocarbon constituents i (i.e., methane, natural gas to the flare. 
	ni = Number of carbon atoms in the hydrocarbon constituent i; (e.g., 1 for methane, 5 for pentanes, 6 for hexanes and 7 for pentanes plus) in natural gas to the flare. 
	(5) Calculate both CH4 and CO2 mass emissions from volumetric CH4 and CO2 emissions as determined in paragraph (d)(4) of this section using the calculation in paragraph (k) of this section. 
	(5) Calculate both CH4 and CO2 mass emissions from volumetric CH4 and CO2 emissions as determined in paragraph (d)(4) of this section using the calculation in paragraph (k) of this section. 
	(5) Calculate both CH4 and CO2 mass emissions from volumetric CH4 and CO2 emissions as determined in paragraph (d)(4) of this section using the calculation in paragraph (k) of this section. 

	(6) Calculate N2O emissions using Equation 350-16. 
	(6) Calculate N2O emissions using Equation 350-16. 


	𝐸𝑁20=𝑄𝑠×𝐻𝐻𝑉×𝐸𝐹×0.001  Equation 350-16 
	Where: 
	EN2O = Annual N2O mass emissions from flaring (tonnes/y). 
	Qs = Volume of gas combusted by the flare in the reporting period (Sm3/y). 
	HHV = High heat value of the flared gas from paragraph (d)(2) 
	EF = N2O emission factor. Use 9.52 × 10-5 kg N2O/GJ. 
	0,001 = Conversion factor from kilograms to tonnes. 
	(7) To avoid double-counting, this emissions source excludes any emissions calculated under other emissions sources in this section. Where gas to be flared is manifolded from multiple sources in ON.353 to a common flare, report all flaring emissions under ON.353(d). 
	(7) To avoid double-counting, this emissions source excludes any emissions calculated under other emissions sources in this section. Where gas to be flared is manifolded from multiple sources in ON.353 to a common flare, report all flaring emissions under ON.353(d). 
	(7) To avoid double-counting, this emissions source excludes any emissions calculated under other emissions sources in this section. Where gas to be flared is manifolded from multiple sources in ON.353 to a common flare, report all flaring emissions under ON.353(d). 

	(e) Centrifugal compressor venting.  An operator required to report pursuant to this quantification method shall calculate emissions from all centrifugal compressor vents as follows.   
	(e) Centrifugal compressor venting.  An operator required to report pursuant to this quantification method shall calculate emissions from all centrifugal compressor vents as follows.   


	Dry seal and wet seal centrifugal compressors can enter the following operating modes: “operating, pressurized”, “stand-by, pressurized” or “not-operating, depressurized. 
	(1) The operator must calculate CO2, and CH4, and N2O (when flared) emissions from both wet seal and dry seal centrifugal compressor vents (including wet seal oil degasing) for all compressors using a temporary or permanent flow measurement meter such as, but not limited to, portable utility grade meter (bellows meter), high-
	(1) The operator must calculate CO2, and CH4, and N2O (when flared) emissions from both wet seal and dry seal centrifugal compressor vents (including wet seal oil degasing) for all compressors using a temporary or permanent flow measurement meter such as, but not limited to, portable utility grade meter (bellows meter), high-
	(1) The operator must calculate CO2, and CH4, and N2O (when flared) emissions from both wet seal and dry seal centrifugal compressor vents (including wet seal oil degasing) for all compressors using a temporary or permanent flow measurement meter such as, but not limited to, portable utility grade meter (bellows meter), high-


	flow sampler or vane anemometer according to methods set forth in ON.354(b). 
	flow sampler or vane anemometer according to methods set forth in ON.354(b). 
	flow sampler or vane anemometer according to methods set forth in ON.354(b). 

	(2) Estimate annual emissions using flow meter measurement using Equation 350-17 of this section. 
	(2) Estimate annual emissions using flow meter measurement using Equation 350-17 of this section. 


	𝐸𝑠,𝑖=∑𝑄𝑠,𝑚×𝑡𝑚×𝑌𝑖×(1−𝐶𝐹)𝑚 Equation 350-17 
	Where: 
	Es,i = Annual GHG i (either CH4 or CO2) volumetric emissions from all compressor venting modes (Sm3). 
	Qs,m = Measured volumetric gas emissions during operating mode m described in paragraph (e)(4) of this section (Sm3/h). 
	tm = Total time the compressor is in operational mode m during the calendar year (h) 
	Yi = Annual average mole fraction of GHG i in the degassing vent gas; use the appropriate gas compositions in paragraph (j)(2) of this section. 
	CF = Fraction of centrifugal compressor vent gas sent to vapour recovery or fuel gas or other beneficial use as determined by keeping logs of the number of operating hours for the vapour recovery system and the amount of vent gas that is directed to the fuel gas system. 
	m = The operational mode of a centrifugal compressor. 
	(2.1) To ensure that emissions for modes not found during the annual measurement are included in reported estimates, Equation 350-17a must be used to calculate total emissions 
	(2.1) To ensure that emissions for modes not found during the annual measurement are included in reported estimates, Equation 350-17a must be used to calculate total emissions 
	(2.1) To ensure that emissions for modes not found during the annual measurement are included in reported estimates, Equation 350-17a must be used to calculate total emissions 


	𝐸𝑠,𝑖,𝑐=𝐸𝑠,𝑖+𝐸𝑚,𝑛𝑓  Equation 350-17a 
	Where: 
	Es,i = Output of Equation 350-17 
	Em,nf = Estimate of emissions for the modes not found during the annual measurement as calculated from emissions for mode not found for the compressor during previous years and prorated for the time in the year for the mode not found.  If the mode not found did not occur in previous years, estimates from a similar compressor or manufacturer emission factors may be used, in order of preference. 
	(3) An engineering estimate approach based on similar equipment specifications and operating conditions may be used to determine the Qs,m variable in place of actual measured values for centrifugal compressors that are operated for no more than 200 hours in a calendar year and used for peaking purposes in place of metered gas volumes if an applicable meter is not present on the compressor. Alternatively, a source-specific emissions factor can be established by measuring the emissions from relevant sources d
	(3) An engineering estimate approach based on similar equipment specifications and operating conditions may be used to determine the Qs,m variable in place of actual measured values for centrifugal compressors that are operated for no more than 200 hours in a calendar year and used for peaking purposes in place of metered gas volumes if an applicable meter is not present on the compressor. Alternatively, a source-specific emissions factor can be established by measuring the emissions from relevant sources d
	(3) An engineering estimate approach based on similar equipment specifications and operating conditions may be used to determine the Qs,m variable in place of actual measured values for centrifugal compressors that are operated for no more than 200 hours in a calendar year and used for peaking purposes in place of metered gas volumes if an applicable meter is not present on the compressor. Alternatively, a source-specific emissions factor can be established by measuring the emissions from relevant sources d

	(4) Conduct an annual measurement for each compressor in the mode in which it is 
	(4) Conduct an annual measurement for each compressor in the mode in which it is 


	found (see i to iii below) during the annual measurement. As applicable, measure emissions from (including emissions manifolded to common vents) degassing vents, unit isolation-valve vents and blowdown-valve vents.  If there is a safety risk that cannot be (reasonably) mitigated with measuring emissions from a specific vent line, the Person may use an  emission factor approach instead.   Given that there is no requirement to measure in the winter months, winter safety is not an applicable safety risk unless
	found (see i to iii below) during the annual measurement. As applicable, measure emissions from (including emissions manifolded to common vents) degassing vents, unit isolation-valve vents and blowdown-valve vents.  If there is a safety risk that cannot be (reasonably) mitigated with measuring emissions from a specific vent line, the Person may use an  emission factor approach instead.   Given that there is no requirement to measure in the winter months, winter safety is not an applicable safety risk unless
	found (see i to iii below) during the annual measurement. As applicable, measure emissions from (including emissions manifolded to common vents) degassing vents, unit isolation-valve vents and blowdown-valve vents.  If there is a safety risk that cannot be (reasonably) mitigated with measuring emissions from a specific vent line, the Person may use an  emission factor approach instead.   Given that there is no requirement to measure in the winter months, winter safety is not an applicable safety risk unless

	(i) Operating pressurized mode, blowdown vent leakage through the blowdown vent stack and wet seal oil degassing vent (if applicable); for wet seal and dry seal compressors. 
	(i) Operating pressurized mode, blowdown vent leakage through the blowdown vent stack and wet seal oil degassing vent (if applicable); for wet seal and dry seal compressors. 

	(ii) Standby pressurized mode. 
	(ii) Standby pressurized mode. 

	(iii) Not operating, depressurized mode, unit isolation-valve leakage through the blowdown vent stack, without blind flanges.  
	(iii) Not operating, depressurized mode, unit isolation-valve leakage through the blowdown vent stack, without blind flanges.  

	(A) For the not operating, depressurized mode, each compressor must be measured at least once in any three consecutive calendar years if this mode is not found in the annual measurement (if the compressor enters the not operating depressurized mode during normal service (i.e. excluding maintenance).  If a compressor is not operated and has blind flanges in place throughout the 3 year period, measurement is not required in this mode. If the compressor is in not operating depressurized mode without blind flan
	(A) For the not operating, depressurized mode, each compressor must be measured at least once in any three consecutive calendar years if this mode is not found in the annual measurement (if the compressor enters the not operating depressurized mode during normal service (i.e. excluding maintenance).  If a compressor is not operated and has blind flanges in place throughout the 3 year period, measurement is not required in this mode. If the compressor is in not operating depressurized mode without blind flan
	(A) For the not operating, depressurized mode, each compressor must be measured at least once in any three consecutive calendar years if this mode is not found in the annual measurement (if the compressor enters the not operating depressurized mode during normal service (i.e. excluding maintenance).  If a compressor is not operated and has blind flanges in place throughout the 3 year period, measurement is not required in this mode. If the compressor is in not operating depressurized mode without blind flan


	(5) Calculate both CH4 and CO2 mass emissions from volumetric CH4 and CO2 emissions as determined in paragraphs (e)(1) through (3) of this section using calculations in paragraph (k) of this section. 
	(5) Calculate both CH4 and CO2 mass emissions from volumetric CH4 and CO2 emissions as determined in paragraphs (e)(1) through (3) of this section using calculations in paragraph (k) of this section. 

	(6) Calculate emissions from degassing vent vapours to flares as follows: 
	(6) Calculate emissions from degassing vent vapours to flares as follows: 

	(i) Use the degassing vent vapour volume and gas composition as determined in paragraphs (e)(1) through (3) of this section. 
	(i) Use the degassing vent vapour volume and gas composition as determined in paragraphs (e)(1) through (3) of this section. 

	(ii) Use the calculation methodology of flare stacks in paragraph (d) of this section to determine degassing vent vapour emissions from the flare. 
	(ii) Use the calculation methodology of flare stacks in paragraph (d) of this section to determine degassing vent vapour emissions from the flare. 

	(7) Emissions from centrifugal compressor, blow down valve leakage and unit isolation valve leakage to open ended vents is to be determined following the procedures set forth in ON.354(c) and (d), or other industry standard method, as appropriate. 
	(7) Emissions from centrifugal compressor, blow down valve leakage and unit isolation valve leakage to open ended vents is to be determined following the procedures set forth in ON.354(c) and (d), or other industry standard method, as appropriate. 

	(f) Reciprocating compressor venting..  An operator required to report pursuant to this quantification method shall calculate annual CH4 and CO2 emissions from all reciprocating compressor vents as follows.  
	(f) Reciprocating compressor venting..  An operator required to report pursuant to this quantification method shall calculate annual CH4 and CO2 emissions from all reciprocating compressor vents as follows.  


	Where venting emissions are sent to a common flare, calculate emissions using ON.353(d).  
	A reciprocating compressor’s operational modes include “operating, pressurized”, “standby, pressurized mode” and “not operating, depressurized 
	(1) Estimate annual emissions using the flow measurement in (f)(2) or (f)(3) below and 
	(1) Estimate annual emissions using the flow measurement in (f)(2) or (f)(3) below and 
	(1) Estimate annual emissions using the flow measurement in (f)(2) or (f)(3) below and 


	Equation 350-18. 
	Equation 350-18. 
	Equation 350-18. 


	𝐸𝑠,𝑖=∑𝑄𝑠,𝑚𝑚×𝑡𝑚×𝑌𝑖(1−𝐶𝐹)  Equation 350-18 
	Where: 
	Es,i = Annual volumetric emissions of GHG i (either CH4 or CO2) from all compressor venting modes (Sm3/y). 
	Qs,m = Measured volumetric gas emissions  during operating mode m described in paragraph (f)(4) (Sm3/h). 
	tm = Total time the compressor is in operational mode m during the calendar year (h). 
	Yi = Annual average mole fraction of GHG i in the vent gas; use the appropriate gas compositions in paragraph (j)(2) of this section. 
	CF = Fraction of reciprocating compressor vent gas sent to vapour recovery or fuel gas or other beneficial use as determined by keeping logs of the vent gas that is directed to the fuel gas system. 
	m = The operational mode of a reciprocating compressor. 
	(1.1) Emissions for operational modes not found during the annual measurement are included in reported estimates, Equation 350-18a must be used to calculate total emissions. 
	(1.1) Emissions for operational modes not found during the annual measurement are included in reported estimates, Equation 350-18a must be used to calculate total emissions. 
	(1.1) Emissions for operational modes not found during the annual measurement are included in reported estimates, Equation 350-18a must be used to calculate total emissions. 
	(1.1) Emissions for operational modes not found during the annual measurement are included in reported estimates, Equation 350-18a must be used to calculate total emissions. 



	𝐸𝑠,𝑖,𝑐=𝐸𝑠,𝑖+𝐸𝑚,𝑛𝑓   Equation 350-18a 
	Where: 
	Es,i = Output of Equation 350-18 
	Em,nf = Estimate of emissions for the modes not found during the annual measurement as calculated from emissions for operational mode not found for the compressor during previous years and prorated for the time in the year for the mode not found.  If the operational mode not found did not occur in previous years, estimates from a similar compressor or manufacturer emission factors may be used. 
	(2) If the reciprocating rod packing and blowdown vent is connected to an open-ended vent line then use one of the following two methods to calculate emissions. 
	(2) If the reciprocating rod packing and blowdown vent is connected to an open-ended vent line then use one of the following two methods to calculate emissions. 
	(2) If the reciprocating rod packing and blowdown vent is connected to an open-ended vent line then use one of the following two methods to calculate emissions. 

	(i) Measure emissions from all vents (including emissions manifolded to common vents) including rod packing, unit isolation valves, and blowdown vents using either calibrated bagging or High-flow Sampler according to methods set forth in ON.354(c) and (d). 
	(i) Measure emissions from all vents (including emissions manifolded to common vents) including rod packing, unit isolation valves, and blowdown vents using either calibrated bagging or High-flow Sampler according to methods set forth in ON.354(c) and (d). 

	(ii) Use a temporary meter such as a portable utility grade meter (bellows meter) a vane anemometer or a permanent meter such as an orifice meter to measure emissions from all vents (including emissions manifolded to a common vent) including rod packing vents, unit isolation valves, and blowdown valves 
	(ii) Use a temporary meter such as a portable utility grade meter (bellows meter) a vane anemometer or a permanent meter such as an orifice meter to measure emissions from all vents (including emissions manifolded to a common vent) including rod packing vents, unit isolation valves, and blowdown valves 


	according to methods set forth in ON.354(b). If you do not have a permanent flow meter, you may install a  temporary meter or a permanent flow meter on the vents. For through-valve leakage to open-ended vents, such as unit isolation valves on not- operating, depressurized compressors and blowdown valves on pressurized compressors, you may use an acoustic detection device according to methods set forth in ON.354(a). 
	according to methods set forth in ON.354(b). If you do not have a permanent flow meter, you may install a  temporary meter or a permanent flow meter on the vents. For through-valve leakage to open-ended vents, such as unit isolation valves on not- operating, depressurized compressors and blowdown valves on pressurized compressors, you may use an acoustic detection device according to methods set forth in ON.354(a). 
	according to methods set forth in ON.354(b). If you do not have a permanent flow meter, you may install a  temporary meter or a permanent flow meter on the vents. For through-valve leakage to open-ended vents, such as unit isolation valves on not- operating, depressurized compressors and blowdown valves on pressurized compressors, you may use an acoustic detection device according to methods set forth in ON.354(a). 

	(3) If the rod packing case is not equipped with a vent line, use the following method to estimate emissions: 
	(3) If the rod packing case is not equipped with a vent line, use the following method to estimate emissions: 

	(i) Use the methods described in ON.354(a) to conduct a progressive leak detection of fugitive equipment leaks from the packing case into an open distance piece, or from the compressor crank case breather cap or vent with a closed distance piece. 
	(i) Use the methods described in ON.354(a) to conduct a progressive leak detection of fugitive equipment leaks from the packing case into an open distance piece, or from the compressor crank case breather cap or vent with a closed distance piece. 

	(ii) Measure emissions using a High-flow Sampler, or calibrated bag, or appropriate meter according to methods set forth in ON.354(b), (c), or (d). 
	(ii) Measure emissions using a High-flow Sampler, or calibrated bag, or appropriate meter according to methods set forth in ON.354(b), (c), or (d). 

	(4) Conduct an annual measurement for each compressor in the operational mode in which it is found during the annual measurement.  Measure emissions from (including emissions manifolded to common vents) reciprocating rod-packing vents, unit isolation-valve vents, and blowdown-valve vents.  If there is a safety risk that cannot be (reasonably) mitigated with measuring emissions from a specific vent line, , the Person may use an emission factor approach instead.   Given that there is not a requirement to meas
	(4) Conduct an annual measurement for each compressor in the operational mode in which it is found during the annual measurement.  Measure emissions from (including emissions manifolded to common vents) reciprocating rod-packing vents, unit isolation-valve vents, and blowdown-valve vents.  If there is a safety risk that cannot be (reasonably) mitigated with measuring emissions from a specific vent line, , the Person may use an emission factor approach instead.   Given that there is not a requirement to meas


	The operational modes are: 
	(i) Operating pressurized mode, blowdown vent leakage through the blowdown vent stack and reciprocating rod packing emissions. 
	(i) Operating pressurized mode, blowdown vent leakage through the blowdown vent stack and reciprocating rod packing emissions. 
	(i) Operating pressurized mode, blowdown vent leakage through the blowdown vent stack and reciprocating rod packing emissions. 

	(ii) Standby pressurized mode. 
	(ii) Standby pressurized mode. 

	(iii) Not operating, depressurized mode, unit isolation-valve leakage through the blowdown vent stack, without blind flanges. 
	(iii) Not operating, depressurized mode, unit isolation-valve leakage through the blowdown vent stack, without blind flanges. 

	(A) For the not operating, depressurized mode, each compressor must be measured at least once in any three consecutive calendar years if this mode is not found in the annual measurement (if the compressor enters the not operating depressurized mode during normal service (i.e. excluding maintenance). If a compressor is not operated and has blind flanges in place throughout the 3 year period, measurement is not required in this mode. If the compressor is in not operating depressurized mode without blind flang
	(A) For the not operating, depressurized mode, each compressor must be measured at least once in any three consecutive calendar years if this mode is not found in the annual measurement (if the compressor enters the not operating depressurized mode during normal service (i.e. excluding maintenance). If a compressor is not operated and has blind flanges in place throughout the 3 year period, measurement is not required in this mode. If the compressor is in not operating depressurized mode without blind flang
	(A) For the not operating, depressurized mode, each compressor must be measured at least once in any three consecutive calendar years if this mode is not found in the annual measurement (if the compressor enters the not operating depressurized mode during normal service (i.e. excluding maintenance). If a compressor is not operated and has blind flanges in place throughout the 3 year period, measurement is not required in this mode. If the compressor is in not operating depressurized mode without blind flang


	(5) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using the calculations in paragraphs (j) and (k) of this section. 
	(5) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using the calculations in paragraphs (j) and (k) of this section. 

	(6) Adjust the emissions from reciprocating compressor vent vapors as follows if they are sent to a vapor recovery system. 
	(6) Adjust the emissions from reciprocating compressor vent vapors as follows if they are sent to a vapor recovery system. 


	(i) Adjust the emissions estimated in paragraphs (f)(1) of this section for the emissions recovered using a vapor recovery system as determined by using engineering estimate based on best available data, equipment or design specifications, manufacturer’s data, operating data. 
	(i) Adjust the emissions estimated in paragraphs (f)(1) of this section for the emissions recovered using a vapor recovery system as determined by using engineering estimate based on best available data, equipment or design specifications, manufacturer’s data, operating data. 
	(i) Adjust the emissions estimated in paragraphs (f)(1) of this section for the emissions recovered using a vapor recovery system as determined by using engineering estimate based on best available data, equipment or design specifications, manufacturer’s data, operating data. 

	(ii) An engineering estimate approach based on similar equipment specifications and operating conditions or manufacturer’s data may be used to determine the Qs,m variable in place of actual  measured values for reciprocating compressors that are operated for no more than 200 hours in a calendar year . 
	(ii) An engineering estimate approach based on similar equipment specifications and operating conditions or manufacturer’s data may be used to determine the Qs,m variable in place of actual  measured values for reciprocating compressors that are operated for no more than 200 hours in a calendar year . 

	(g) Leak detection and leaker emission factors.  An operator required to report pursuant to this quantification method shall use sampling methods (described in ON.354(a)) to conduct a leak detection survey of fugitive equipment leaks from all sources listed in ON.352(b)(2), (c)(2), (d)(2), (e)(2), (b)(5) and (f)(1).  This paragraph (g) applies to emissions sources in streams with gas containing greater than 10 percent CH4 plus CO2 by weight. Emissions sources in streams with gas containing less than 10 perc
	(g) Leak detection and leaker emission factors.  An operator required to report pursuant to this quantification method shall use sampling methods (described in ON.354(a)) to conduct a leak detection survey of fugitive equipment leaks from all sources listed in ON.352(b)(2), (c)(2), (d)(2), (e)(2), (b)(5) and (f)(1).  This paragraph (g) applies to emissions sources in streams with gas containing greater than 10 percent CH4 plus CO2 by weight. Emissions sources in streams with gas containing less than 10 perc


	If fugitive equipment leaks are detected for sources listed in this paragraph, calculate equipment leak emissions per source using Equation 350-19 (for volumetric emission factor [Sm3/h/component]) or Equation 350-20 (for mass emission factors [t/h/component]) of this section, as appropriate, for each source with fugitive equipment leaks. 
	𝐸𝑖=𝐸𝐹𝑠×𝑌𝑖×𝑡×𝜌𝑠,𝑖×0.001  Equation 350-19 
	𝐸𝑠,𝑗=𝐸𝐹𝑠×𝑌𝑖×𝑡  Equation 350-20 
	Where: 
	Es,i = Annual total mass emissions of GHGi (CH4 or CO2) from each fugitive equipment leak source (tonnes/year). 
	EFs = Leaker emission factor for specific sources listed in Table 350-1 through Table 350-5 of this section or facility/company-specific emission factors* used in place of Tables 350-1 to 350-5 (Sm3/component/year for Equation 350-19 and tonnes/component/year for Equation 350-20). 
	Yi = For volumetric emissions in Equation 350-19, use 0.975 for CH4 for natural gas transmission, compression and underground natural gas storage and 1.1 x 10-2 for CO2; for LNG storage and LNG import and export equipment, GHGi equals 1  for CH4  and 0 for CO2; and for natural gas distribution, GHGi equals 1 for CH4  and 1.1 x 10-2 for CO2 or use the experimentally determined gas composition  for CO2 and CH4. For mass emissions in Equation 350-20, use mass fractions of CH4 and CO2 from each unit of a distri
	t = Total time the component was found leaking and operational, in hours.  If one leak detection survey is conducted, assume the component was leaking from the start of the year or the date of the last survey until the leak was repaired and then zero for the remainder of the interval between leak surveys.  If the leak was not repaired, assume the component was 
	leaking for the entire year or the entire leak survey interval.   If multiple leak detection surveys are conducted, assume that the component found to be leaking has been leaking since the last survey during which it was determined to be not leaking, or the beginning of the calendar year. For the last leak detection survey in the calendar year or leak survey interval, assume that all leaking components continue to leak until the end of the calendar year or leak survey interval and until the component was re
	ρs,i = Density of GHG i (1.861 kg/m3 for CO2 and 0.678 kg/m3 for CH4 at standard conditions of 15 ºC and 1 atmosphere). 
	0.001 = Conversion factor from kilograms to tonnes. 
	* person may use component-specific emission factors quantified using ON.354(c) or (d) during leak detection surveys. 
	(1) Onshore natural gas transmission compression facilities shall use the appropriate default leaker emission factors listed in Table 350-1 of this section for fugitive equipment leaks detected from connectors, valves, pressure relief valves, meters, and open ended lines. 
	(1) Onshore natural gas transmission compression facilities shall use the appropriate default leaker emission factors listed in Table 350-1 of this section for fugitive equipment leaks detected from connectors, valves, pressure relief valves, meters, and open ended lines. 
	(1) Onshore natural gas transmission compression facilities shall use the appropriate default leaker emission factors listed in Table 350-1 of this section for fugitive equipment leaks detected from connectors, valves, pressure relief valves, meters, and open ended lines. 

	(2) Underground natural gas storage facilities for storage stations shall use the appropriate default leaker emission factors listed in Table 350-2 of this section for fugitive equipment leaks detected from connectors, valves, pressure relief valves, meters, and open-ended lines. 
	(2) Underground natural gas storage facilities for storage stations shall use the appropriate default leaker emission factors listed in Table 350-2 of this section for fugitive equipment leaks detected from connectors, valves, pressure relief valves, meters, and open-ended lines. 

	(3) LNG storage facilities shall use the appropriate default leaker emission factors listed in Table 350-3 of this section for fugitive equipment leaks detected from valves, pump seals, connectors, and other equipment. 
	(3) LNG storage facilities shall use the appropriate default leaker emission factors listed in Table 350-3 of this section for fugitive equipment leaks detected from valves, pump seals, connectors, and other equipment. 

	(4) LNG import and export facilities shall use the appropriate default leaker emission factors listed in Table 350-4 of this section for fugitive equipment leaks detected from valves; pump seals; connectors; and other. 
	(4) LNG import and export facilities shall use the appropriate default leaker emission factors listed in Table 350-4 of this section for fugitive equipment leaks detected from valves; pump seals; connectors; and other. 

	(5) Natural gas distribution facilities for above ground meters and regulators at custody transfer meter-regulating stations shall use the appropriate default leaker emission factors listed in Table 350-5 of this section for fugitive equipment leaks detected from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open ended lines. 
	(5) Natural gas distribution facilities for above ground meters and regulators at custody transfer meter-regulating stations shall use the appropriate default leaker emission factors listed in Table 350-5 of this section for fugitive equipment leaks detected from connectors, block valves, control valves, pressure relief valves, orifice meters, regulators, and open ended lines. 

	(h) Population count and emission factors.  An operator required to report pursuant to this quantification method shall use the following calculation for  facilities with total emissions that are less than 10,000 tonnes per year, for sources listed in ON.352 (b)(2), (c)(2), (d)(2) and (e)(2) on streams with gas containing greater than 10 percent CH4  plus CO2 by weight.  
	(h) Population count and emission factors.  An operator required to report pursuant to this quantification method shall use the following calculation for  facilities with total emissions that are less than 10,000 tonnes per year, for sources listed in ON.352 (b)(2), (c)(2), (d)(2) and (e)(2) on streams with gas containing greater than 10 percent CH4  plus CO2 by weight.  


	Emissions sources in streams with gas containing less than 10 percent CH4 plus CO2 by weight do not need to be reported.  In addition, emission sources at which a leak detection has been conducted and reported under ON.353(g) (either voluntarily or required under Section 353(g)) are exempt from the following requirements.** 
	Calculate emissions from all sources listed in this paragraph using Equation 350-21 (for volumetric emission factor [m3/h/component]) or Equation 350-22 (for mass emission 
	factors [kg/h/component]) of this section, as appropriate. 
	𝐸𝑖=𝑁×𝐸𝐹𝑠×𝑌𝑖×𝑡×𝑝𝑠,𝑖×0.001 Equation 350-21 
	𝐸𝑖=𝑁×𝐸𝐹𝑠×𝑋𝑖×𝑡×0.001  Equation 350-22 
	Where: 
	Ei = Annual total mass emissions of GHG i (CH4 or CO2) from each fugitive source (tonnes/year). 
	N = Total number of this type of emission source at the facility.  The average component counts by major equipment pieces from the 2012 CEPEI Methodology Manual, other relevant Canadian Gas Association (CGA), or Canadian Association of Petroleum Producers documentation, may be used for 2017 calendar year emissions as appropriate for operations and required by (h)(1) through (h)(4), below. For 2018 calendar year emissions and onwards component counts for individual facilities is to be used.  If facility or c
	EFs = Population emission factor for specific sources listed in Table 350-1 through Table 350-5 of this section (Sm3/component/hour for Equation 350-21 and tonnes/component/hour for Equation 350-22). EF for custody transfer meter- regulating stations is determined in Equation 350-23. Direction on the use of Tables 350-1 through 350-5, provided prior to the tables, must be followed and indicates that if facility specific emission factors are available these facility specific emission factors must be used*. 
	Yi = For volumetric emissions in Equation 350-21, use 0.975 for CH4 for natural gas transmission, compression and underground natural gas storage and 1.1 x 10-2 for CO2; for LNG storage and LNG import and export equipment, GHGi equals 1  for CH4  and 0 for CO2; and for natural gas distribution, GHGi equals 1 for CH4   and 1.1 x 10-2 for CO2 or use the experimentally determined gas composition  for CO2 and CH4. 
	Xi = For mass emissions in Equation 350-22, use mass fractions of CH4 and CO2 from operation/facility-specific data or the 2012 CEPEI methodology manual. 
	t = Total time the specific source associated with the fugitive equipment leak was operational in the reporting year ( hours). 
	ps,i = Density of GHG i (1.861 kg/m3 for CO2 and 0.678 kg/m3 for CH4 at standard conditions of 15 ºC and 1 atmosphere). 
	0.001 = Conversion factor from kilograms to tonnes. 
	 
	*facility -specific emission factors may be developed based on leak rates quantified, following ON.354(c) or (d), during leak detection surveys or those emission factors calculated for the purposes of ON.357 – Directions for the use of Tables 350-1 to 350-5. 
	(1) Underground natural gas storage facilities for storage wellheads shall use the 
	(1) Underground natural gas storage facilities for storage wellheads shall use the 
	(1) Underground natural gas storage facilities for storage wellheads shall use the 


	appropriate default population emission factors listed in Table 350-2 of this section for fugitive equipment leaks from connectors, valves, pressure relief valves, and open- ended lines. 
	appropriate default population emission factors listed in Table 350-2 of this section for fugitive equipment leaks from connectors, valves, pressure relief valves, and open- ended lines. 
	appropriate default population emission factors listed in Table 350-2 of this section for fugitive equipment leaks from connectors, valves, pressure relief valves, and open- ended lines. 

	(2) LNG storage facilities shall use the appropriate default population emission factors listed in Table 350-3 of this section for fugitive equipment leaks from vapour recovery compressors.(except storage at LNG import and export facilities which is covered in ON.353(h)(3). 
	(2) LNG storage facilities shall use the appropriate default population emission factors listed in Table 350-3 of this section for fugitive equipment leaks from vapour recovery compressors.(except storage at LNG import and export facilities which is covered in ON.353(h)(3). 

	(3) LNG import and export facilities shall use the appropriate default population emission factor listed in Table 350-4 of this section for fugitive equipment leaks from vapour recovery compressors. 
	(3) LNG import and export facilities shall use the appropriate default population emission factor listed in Table 350-4 of this section for fugitive equipment leaks from vapour recovery compressors. 

	(4) Natural gas distribution facilities shall use the appropriate emission factors as described in paragraph (h)(4) of this section. 
	(4) Natural gas distribution facilities shall use the appropriate emission factors as described in paragraph (h)(4) of this section. 

	(i) Below grade metering-regulating stations; distribution mains; and distribution services, shall use the appropriate default population emission factors listed in Table 350-5 of this section. 
	(i) Below grade metering-regulating stations; distribution mains; and distribution services, shall use the appropriate default population emission factors listed in Table 350-5 of this section. 

	(ii) Above grade meters and regulators at meter-regulating stations not at custody transfer as listed in ON.352(f)2), is to use the total volumetric GHG emissions at standard conditions for all equipment leak sources calculated in paragraph (g)(5) of this section to develop facility emission factors using Equation 350-23 of this section. If a company does not have custody transfer meter-regulating stations, then the inputs to Equation 350-23 must use, in order of preference, (i) factors developed during lea
	(ii) Above grade meters and regulators at meter-regulating stations not at custody transfer as listed in ON.352(f)2), is to use the total volumetric GHG emissions at standard conditions for all equipment leak sources calculated in paragraph (g)(5) of this section to develop facility emission factors using Equation 350-23 of this section. If a company does not have custody transfer meter-regulating stations, then the inputs to Equation 350-23 must use, in order of preference, (i) factors developed during lea


	𝐸𝐹𝑠,𝑖=∑𝐸𝑠,𝑖𝑁   Equation 350-23 
	Where: 
	EFs,i = Facility emission factor for a meter/regulator run at above grade metering- regulating for GHGi (Sm3/year). 
	Es,i = Annual volumetric GHG emissions, CO2 or CH4   from all equipment leak sources at all above-grade, custody-transfer, metering-regulating stations, from paragraph (g) of this section (Sm3). Where a company does not have a custody transfer station, “custody transfer” should be read to read “non-custody transfer” 
	N = Total number of meter/regulator runs at all custody-transfer, metering regulating stations.  Where a company does not have a custody transfer station, “custody transfer” should be read to read “non-custody transfer” 
	(iii) For buried pipeline-main and service line leaks, Equations 350-21 and 350- 22 
	(iii) For buried pipeline-main and service line leaks, Equations 350-21 and 350- 22 
	(iii) For buried pipeline-main and service line leaks, Equations 350-21 and 350- 22 


	and their inputs may be modified as outlined in the 2012 CEPI Methodology Manual.  
	and their inputs may be modified as outlined in the 2012 CEPI Methodology Manual.  
	and their inputs may be modified as outlined in the 2012 CEPI Methodology Manual.  

	(i) Volumetric emissions.  An operator required to report pursuant to this quantification method shall calculate volumetric emissions at standard conditions as specified in paragraphs (i)(1) or (2) , with actual pressure and temperature of this section determined by engineering estimate based on best available data unless otherwise specified. 
	(i) Volumetric emissions.  An operator required to report pursuant to this quantification method shall calculate volumetric emissions at standard conditions as specified in paragraphs (i)(1) or (2) , with actual pressure and temperature of this section determined by engineering estimate based on best available data unless otherwise specified. 

	(1) Calculate natural gas volumetric emissions at standard conditions by converting actual temperature and pressure to standard temperature and pressure (15 ºC and 1 atmosphere) using Equation 350-24 of this section. 
	(1) Calculate natural gas volumetric emissions at standard conditions by converting actual temperature and pressure to standard temperature and pressure (15 ºC and 1 atmosphere) using Equation 350-24 of this section. 


	𝐸𝑠=𝐸𝑎×(273.15+𝑇𝑠)×𝑃𝑎(273.15+𝑇𝑎)×𝑃𝑠   Equation 350-24 
	Where: 
	Es = Natural gas volumetric emissions at standard temperature and pressure (STP) conditions (Sm3). 
	Ea = Natural gas volumetric emissions at actual conditions (m3). 
	Ts = Temperature at standard conditions (15 oC). 
	Ta = Temperature at actual emission conditions (oC). 
	Ps = Absolute pressure at standard conditions (101.325 kPa). 
	Pa = Absolute pressure at actual conditions (kPa). 
	(2) Calculate GHG volumetric emissions at standard conditions by converting actual temperature and pressure of GHG emissions to standard temperature and pressure using Equation 350-25 this section. 
	(2) Calculate GHG volumetric emissions at standard conditions by converting actual temperature and pressure of GHG emissions to standard temperature and pressure using Equation 350-25 this section. 
	(2) Calculate GHG volumetric emissions at standard conditions by converting actual temperature and pressure of GHG emissions to standard temperature and pressure using Equation 350-25 this section. 


	𝐸𝑠,𝑖=𝐸𝑎,𝑖×(273.15+𝑇𝑠)×𝑃𝑎(273.15+𝑇𝑎)×𝑃𝑠   Equation 350-25 
	Where: 
	Es,i = GHGi volumetric emissions at standard temperature and pressure (STP) conditions (Sm3). 
	Ea,i = GHGi volumetric emissions at actual conditions (m3). 
	Ts = Temperature at standard conditions. (15 oC). 
	Ta = Temperature at actual emission conditions. (oC). 
	Ps = Absolute pressure at standard conditions (101.325 kPa). 
	Pa = Absolute pressure at actual conditions (kPa). 
	(j) GHG volumetric emissions.  An operator required to report pursuant to this quantification method shall calculate the volumetric emission using the following calculations. 
	(j) GHG volumetric emissions.  An operator required to report pursuant to this quantification method shall calculate the volumetric emission using the following calculations. 
	(j) GHG volumetric emissions.  An operator required to report pursuant to this quantification method shall calculate the volumetric emission using the following calculations. 


	If the GHG volumetric emissions at actual conditions are known, follow the method in (j)(2) to calculate their emissions at standard conditions.  
	If the GHG volumetric emissions are not yet known, then follow the methods below to calculate GHG volumetric emissions at standard conditions as specified in paragraphs (j)(1) and (2) of this section determined by engineering estimate based on best available data unless otherwise specified. 
	(1) Estimate CH4 and CO2 emissions from natural gas emissions using Equation 350-26 of this section 
	(1) Estimate CH4 and CO2 emissions from natural gas emissions using Equation 350-26 of this section 
	(1) Estimate CH4 and CO2 emissions from natural gas emissions using Equation 350-26 of this section 


	𝐸𝑠,𝑖=𝐸𝑠×𝑌𝑖   Equation 350-26 
	Where: 
	Es,i = GHGi (either CH4 or CO2) volumetric emissions at standard conditions. 
	Es = Natural gas volumetric emissions at standard conditions. 
	Yi = Mole fraction of GHGi in the natural gas. 
	(2) For Equation 350-26 of this section, the mole fraction, Yi, shall be the annual average mole fraction for each unit of a natural gas distribution, natural gas transmission, LNG storage, LNG import or export, or underground natural gas storage company within a jurisdiction that has similar gas composition as sampled within the current (required if available) or previous (if current data not available) reporting period, using the methods set forth in ON.354(b), and specified in paragraphs (j)(2)(i) throug
	(2) For Equation 350-26 of this section, the mole fraction, Yi, shall be the annual average mole fraction for each unit of a natural gas distribution, natural gas transmission, LNG storage, LNG import or export, or underground natural gas storage company within a jurisdiction that has similar gas composition as sampled within the current (required if available) or previous (if current data not available) reporting period, using the methods set forth in ON.354(b), and specified in paragraphs (j)(2)(i) throug
	(2) For Equation 350-26 of this section, the mole fraction, Yi, shall be the annual average mole fraction for each unit of a natural gas distribution, natural gas transmission, LNG storage, LNG import or export, or underground natural gas storage company within a jurisdiction that has similar gas composition as sampled within the current (required if available) or previous (if current data not available) reporting period, using the methods set forth in ON.354(b), and specified in paragraphs (j)(2)(i) throug

	(i) GHG mole fraction in transmission pipeline natural gas that passes through the facility for onshore natural gas transmission compression facilities. 
	(i) GHG mole fraction in transmission pipeline natural gas that passes through the facility for onshore natural gas transmission compression facilities. 

	(ii) GHG mole fraction in natural gas stored in underground natural gas storage facilities. 
	(ii) GHG mole fraction in natural gas stored in underground natural gas storage facilities. 

	(iii) GHG mole fraction in natural gas stored in LNG storage facilities. 
	(iii) GHG mole fraction in natural gas stored in LNG storage facilities. 

	(iv) GHG mole fraction in natural gas stored in LNG import and export facilities. 
	(iv) GHG mole fraction in natural gas stored in LNG import and export facilities. 

	(v) GHG mole fraction in local distribution pipeline natural gas that passes through the facility for natural gas distribution facilities. 
	(v) GHG mole fraction in local distribution pipeline natural gas that passes through the facility for natural gas distribution facilities. 

	(k) GHG mass emissions. An operator required to report pursuant to this quantification method shall Calculate GHG mass emissions in tonnes of carbon dioxide equivalent by converting the GHG volumetric emissions at standard conditions into mass emissions using Equation 350-27 of this section. 
	(k) GHG mass emissions. An operator required to report pursuant to this quantification method shall Calculate GHG mass emissions in tonnes of carbon dioxide equivalent by converting the GHG volumetric emissions at standard conditions into mass emissions using Equation 350-27 of this section. 


	𝐸𝑖=𝐸𝑠,𝑖×𝜌𝑠,𝑖×𝐺𝑊𝑃𝑖×0.001   Equation 350-27 
	Where: 
	Ei = GHGi (either CH4, CO2, or N20) mass emissions (tonnes CO2e). 
	Es,i = GHGi (either CH4, CO2 or N2O) volumetric emissions (Sm3). 
	ρs,i = Density of GHG i (1.861 kg/m3 for CO2 and 0.678 kg/m3 for CH4 at standard conditions of Ts = 15°C and Ps = 101.325 kPa). =𝑃𝑠×𝑀𝑊𝑖𝑅𝑢×(𝑇𝑠+273.15) 
	GWPi = Global warming potential of GHGi 
	MWi = Molecular weight for GHGi  (kg/kmole). 
	Ru = Universal gas constant (8.31434 kJ/kmole K) 
	0.001 = Conversion factor from kilograms to tonnes 
	(l) Other venting or fugitive emissions. An operator required to report pursuant to this quantification method shall determine all venting or fugitive emissions not covered by quantification methods in ON.353 using methodologies consistent with those presented in the  2012 CEPEI Methodology Manual, or in other relevant documents published by the Canadian Gas Association. 
	(l) Other venting or fugitive emissions. An operator required to report pursuant to this quantification method shall determine all venting or fugitive emissions not covered by quantification methods in ON.353 using methodologies consistent with those presented in the  2012 CEPEI Methodology Manual, or in other relevant documents published by the Canadian Gas Association. 
	(l) Other venting or fugitive emissions. An operator required to report pursuant to this quantification method shall determine all venting or fugitive emissions not covered by quantification methods in ON.353 using methodologies consistent with those presented in the  2012 CEPEI Methodology Manual, or in other relevant documents published by the Canadian Gas Association. 

	(m) Transmission storage tanks.  An operator required to report pursuant to this quantification method shall determine emissions from transmissions storage tanks using the following. 
	(m) Transmission storage tanks.  An operator required to report pursuant to this quantification method shall determine emissions from transmissions storage tanks using the following. 


	For condensate storage tanks, either water or hydrocarbon, without vapour recovery or thermal control devices in onshore natural gas transmission compression facilities calculate CH4, CO2 and N2O (when flared) annual emissions from compressor scrubber dump valve leakage as follows.  
	(1) Monitor the tank vapour vent stack annually for emissions using an optical gas imaging instrument according to methods set forth in ON.354(a)(1) or by directly measuring the tank vent using a flow meter, calibrated bag, or High-flow Sampler according to methods in ON.354(b) through (d) for a duration of 5 minutes. Or you may annually monitor leakage through compressor scrubber dump valve(s) into the tank using an acoustic leak detection device according to methods set forth in ON.354(a)(4). 
	(1) Monitor the tank vapour vent stack annually for emissions using an optical gas imaging instrument according to methods set forth in ON.354(a)(1) or by directly measuring the tank vent using a flow meter, calibrated bag, or High-flow Sampler according to methods in ON.354(b) through (d) for a duration of 5 minutes. Or you may annually monitor leakage through compressor scrubber dump valve(s) into the tank using an acoustic leak detection device according to methods set forth in ON.354(a)(4). 
	(1) Monitor the tank vapour vent stack annually for emissions using an optical gas imaging instrument according to methods set forth in ON.354(a)(1) or by directly measuring the tank vent using a flow meter, calibrated bag, or High-flow Sampler according to methods in ON.354(b) through (d) for a duration of 5 minutes. Or you may annually monitor leakage through compressor scrubber dump valve(s) into the tank using an acoustic leak detection device according to methods set forth in ON.354(a)(4). 

	(2) If the tank vapours are continuous for 5 minutes, or the acoustic leak detection device detects a leak, then use one of the following two methods.  
	(2) If the tank vapours are continuous for 5 minutes, or the acoustic leak detection device detects a leak, then use one of the following two methods.  

	(i) Use a meter, such as a turbine meter, calibrated bag, or High-flow Sampler to estimate tank vapour volumes according to methods set forth in ON.354(b) through (d). If the vent is directly measured for five minutes under paragraph (m)(1) of this section to detect continuous leakage, this serves as the measurement. 
	(i) Use a meter, such as a turbine meter, calibrated bag, or High-flow Sampler to estimate tank vapour volumes according to methods set forth in ON.354(b) through (d). If the vent is directly measured for five minutes under paragraph (m)(1) of this section to detect continuous leakage, this serves as the measurement. 

	(ii) Use an acoustic leak detection device on each scrubber dump valve connected to the tank according to the method set forth in ON.354(a)(4). 
	(ii) Use an acoustic leak detection device on each scrubber dump valve connected to the tank according to the method set forth in ON.354(a)(4). 

	(iii) Use the appropriate gas composition in paragraph (j) of this section. 
	(iii) Use the appropriate gas composition in paragraph (j) of this section. 

	(3) If the leaking dump valve(s) is fixed following leak detection, the annual emissions shall be calculated from the beginning of the calendar year to the time the valve(s) 
	(3) If the leaking dump valve(s) is fixed following leak detection, the annual emissions shall be calculated from the beginning of the calendar year to the time the valve(s) 


	is repaired. 
	is repaired. 
	is repaired. 

	(4) Calculate annual emissions from storage tanks to flares as follows: 
	(4) Calculate annual emissions from storage tanks to flares as follows: 

	(i) Use the storage tank emissions volume and gas composition as determined in paragraphs (m)(1) through (m)(3) of this section. 
	(i) Use the storage tank emissions volume and gas composition as determined in paragraphs (m)(1) through (m)(3) of this section. 

	(ii) Use the calculation methodology of flare stacks in paragraph (d) of this section to determine storage tank emissions sent to a flare. 
	(ii) Use the calculation methodology of flare stacks in paragraph (d) of this section to determine storage tank emissions sent to a flare. 


	ON.354 Sampling, Analysis, and Measurement Requirements 
	An operator required to report pursuant to this quantification method shall ensure instruments used for sampling, analysis and measurement must be operated and calibrated according to regulatory, manufacturer’s, or other written specifications or requirements. All sampling, analysis and measurement must be conducted only by, or under the direct supervision of personnel or individuals with demonstrated understanding and experience in the application (and principles related) of the specific sampling, analysis
	(a) An operator required to report pursuant to this quantification method shall undertake the following Leak Detection program 
	(a) An operator required to report pursuant to this quantification method shall undertake the following Leak Detection program 
	(a) An operator required to report pursuant to this quantification method shall undertake the following Leak Detection program 

	(1)  If a documented leak detection or integrity management standard or requirement that is required by Ontario or federal legislation or regulation (e.g.,. CSA Z662-07 Oil & Gas Pipeline Systems) or by a standard or method from Canadian Gas Association, the documented standard or requirement must be followed – including service schedules for different components and/or facilities - with reporting as required for input to the calculation methods herein. A maximum of 36 months is allowed between leak detecti
	(1)  If a documented leak detection or integrity management standard or requirement that is required by Ontario or federal legislation or regulation (e.g.,. CSA Z662-07 Oil & Gas Pipeline Systems) or by a standard or method from Canadian Gas Association, the documented standard or requirement must be followed – including service schedules for different components and/or facilities - with reporting as required for input to the calculation methods herein. A maximum of 36 months is allowed between leak detecti

	(2) If there is no such legal requirement (as specified in the previous paragraph), then representative sampling is required using one of the methods outlined below in combination with best industry practices for use of the method– including service schedules for different components - to determine the count of leaks (and time leaking) required in ON.353 (g), as applicable. Representative sampling means establishing the most valid or credible sample of leaks that accurately characterizes the number of fugit
	(2) If there is no such legal requirement (as specified in the previous paragraph), then representative sampling is required using one of the methods outlined below in combination with best industry practices for use of the method– including service schedules for different components - to determine the count of leaks (and time leaking) required in ON.353 (g), as applicable. Representative sampling means establishing the most valid or credible sample of leaks that accurately characterizes the number of fugit


	sampling interval is 18 months until a baseline representative sample of leaks has been established under normal operating conditions. 
	sampling interval is 18 months until a baseline representative sample of leaks has been established under normal operating conditions. 
	sampling interval is 18 months until a baseline representative sample of leaks has been established under normal operating conditions. 


	Leak detection for fugitive equipment leaks must be performed for all identified equipment in operation or on standby mode using one of the following. 
	(i) Optical gas imaging instrument. Use an optical gas imaging instrument for fugitive equipment leaks detection in accordance with 40 CFR part 60, subpart A, §60.18(i)(1) and (2) Alternative work practice for monitoring equipment leaks.  In addition, the optical gas imaging instrument must be operated to image the source types required by this proposed reporting rule in accordance with the instrument manufacturer’s operating parameters. The optical gas imaging instrument must comply with the following requ
	(i) Optical gas imaging instrument. Use an optical gas imaging instrument for fugitive equipment leaks detection in accordance with 40 CFR part 60, subpart A, §60.18(i)(1) and (2) Alternative work practice for monitoring equipment leaks.  In addition, the optical gas imaging instrument must be operated to image the source types required by this proposed reporting rule in accordance with the instrument manufacturer’s operating parameters. The optical gas imaging instrument must comply with the following requ
	(i) Optical gas imaging instrument. Use an optical gas imaging instrument for fugitive equipment leaks detection in accordance with 40 CFR part 60, subpart A, §60.18(i)(1) and (2) Alternative work practice for monitoring equipment leaks.  In addition, the optical gas imaging instrument must be operated to image the source types required by this proposed reporting rule in accordance with the instrument manufacturer’s operating parameters. The optical gas imaging instrument must comply with the following requ
	(i) Optical gas imaging instrument. Use an optical gas imaging instrument for fugitive equipment leaks detection in accordance with 40 CFR part 60, subpart A, §60.18(i)(1) and (2) Alternative work practice for monitoring equipment leaks.  In addition, the optical gas imaging instrument must be operated to image the source types required by this proposed reporting rule in accordance with the instrument manufacturer’s operating parameters. The optical gas imaging instrument must comply with the following requ


	(A) Provide the operator with an image of the potential leak points for each piece of equipment at both the detection sensitivity level and within the distance used in the daily instrument inspection described in the relevant best practices. The detection sensitivity level depends upon the frequency at which leak monitoring is to be performed. 
	(A) Provide the operator with an image of the potential leak points for each piece of equipment at both the detection sensitivity level and within the distance used in the daily instrument inspection described in the relevant best practices. The detection sensitivity level depends upon the frequency at which leak monitoring is to be performed. 

	(B) Provide a date and time stamp for video records of every monitoring event. 
	(B) Provide a date and time stamp for video records of every monitoring event. 

	(ii) Bubble tests.  Uses soap or other types of bubbles on equipment to visually detect the leak of gases from the equipment. 
	(ii) Bubble tests.  Uses soap or other types of bubbles on equipment to visually detect the leak of gases from the equipment. 
	(ii) Bubble tests.  Uses soap or other types of bubbles on equipment to visually detect the leak of gases from the equipment. 

	(iii) Portable organic vapour analyzer.  Use a portable organic vapour analyzer in accordance with US EPA Method 21 or as outlined in standard Canadian Gas Association methodologies or the CAPP Best Management Practices for Fugitive Emissions 
	(iii) Portable organic vapour analyzer.  Use a portable organic vapour analyzer in accordance with US EPA Method 21 or as outlined in standard Canadian Gas Association methodologies or the CAPP Best Management Practices for Fugitive Emissions 

	(iv) Other methods as outlined in standard Canadian Gas Association methodologies or the CAPP Best Management Practices for Fugitive Emissions (as amended from time to time) may be used as necessary for operational circumstances. Other methods that are deemed to be technically sound based on an engineering assessment may also be used as necessary for operational circumstances provided that sufficient documentation as to the method used, results on tests, and the methods reliability and accuracy is maintaine
	(iv) Other methods as outlined in standard Canadian Gas Association methodologies or the CAPP Best Management Practices for Fugitive Emissions (as amended from time to time) may be used as necessary for operational circumstances. Other methods that are deemed to be technically sound based on an engineering assessment may also be used as necessary for operational circumstances provided that sufficient documentation as to the method used, results on tests, and the methods reliability and accuracy is maintaine


	(b) All flow meters, composition analyzers and pressure gauges that are used to provide data for the GHG emissions calculations shall use appropriate QA/QC procedures, including measurement methods, maintenance practices, and calibration methods, prior to the first reporting year (after 2016) and in each subsequent reporting year according to an appropriate standard published by a consensus standards organization. If no appropriate standard exists from the organizations listed above, one from the Canadian A
	(b) All flow meters, composition analyzers and pressure gauges that are used to provide data for the GHG emissions calculations shall use appropriate QA/QC procedures, including measurement methods, maintenance practices, and calibration methods, prior to the first reporting year (after 2016) and in each subsequent reporting year according to an appropriate standard published by a consensus standards organization. If no appropriate standard exists from the organizations listed above, one from the Canadian A

	(c) Use calibrated bags (also known as vent bags) only where the emissions are at near- 
	(c) Use calibrated bags (also known as vent bags) only where the emissions are at near- 


	atmospheric pressures and hydrogen sulphide levels are such that it is safe to handle and can capture all the emissions, below the maximum temperature specified by the vent bag manufacturer, and the entire emissions volume can be encompassed for measurement. 
	atmospheric pressures and hydrogen sulphide levels are such that it is safe to handle and can capture all the emissions, below the maximum temperature specified by the vent bag manufacturer, and the entire emissions volume can be encompassed for measurement. 
	atmospheric pressures and hydrogen sulphide levels are such that it is safe to handle and can capture all the emissions, below the maximum temperature specified by the vent bag manufacturer, and the entire emissions volume can be encompassed for measurement. 

	(1) Hold the bag in place enclosing the emissions source to capture the entire emissions and record the time required for completely filling the bag.  If the bag inflates in less than one second, assume one second inflation time. 
	(1) Hold the bag in place enclosing the emissions source to capture the entire emissions and record the time required for completely filling the bag.  If the bag inflates in less than one second, assume one second inflation time. 

	(2) Perform three measurements of the time required to fill the bag, report the emissions as the average of the three readings. 
	(2) Perform three measurements of the time required to fill the bag, report the emissions as the average of the three readings. 

	(3) Correct the natural gas volumetric emissions to standard conditions using the calculations in ON.353(i). 
	(3) Correct the natural gas volumetric emissions to standard conditions using the calculations in ON.353(i). 

	(4) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using the calculations in ON.353(j) and (k). 
	(4) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using the calculations in ON.353(j) and (k). 

	(d) Use a High-flow Sampler to measure emissions within the capacity of the instrument. 
	(d) Use a High-flow Sampler to measure emissions within the capacity of the instrument. 

	(1) Calibrate the instrument at 2.5 percent methane with 97.5 percent air and 100 percent CH4 by using calibrated gas samples and by following manufacturer’s instructions for calibration. 
	(1) Calibrate the instrument at 2.5 percent methane with 97.5 percent air and 100 percent CH4 by using calibrated gas samples and by following manufacturer’s instructions for calibration. 

	(2) Conduct measurements, using equipment manufacturer operating procedures and relevant measurement methodologies, by positioning the instrument for complete capture of the fugitive equipment leaks without creating backpressure on the source. 
	(2) Conduct measurements, using equipment manufacturer operating procedures and relevant measurement methodologies, by positioning the instrument for complete capture of the fugitive equipment leaks without creating backpressure on the source. 

	(3) If the High-flow Sampler, along with all attachments available from the manufacturer, is not able to capture all the emissions from the source then you shall use anti-static wraps or other aids to capture all emissions without violating operating requirements as provided in the instrument manufacturer’s manual. 
	(3) If the High-flow Sampler, along with all attachments available from the manufacturer, is not able to capture all the emissions from the source then you shall use anti-static wraps or other aids to capture all emissions without violating operating requirements as provided in the instrument manufacturer’s manual. 

	(4) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using the calculations in ON.353(j) and (k). 
	(4) Estimate CH4 and CO2 volumetric and mass emissions from volumetric natural gas emissions using the calculations in ON.353(j) and (k). 


	ON.355 Procedures for Estimating Missing Data 
	An operator required to report pursuant to this quantification method shall retain a complete record of all estimated and/or measured parameters used in the GHG emissions calculations. 
	If data are lost or an error occurs during annual emissions estimation or measurements, the estimation or measurement activity for those sources must be repeated as soon as possible, including in the subsequent reporting year if missing data are not discovered until after December 31 of the reporting year, until valid data for reporting is obtained. 
	Data developed and/or collected in a subsequent reporting year to substitute for missing data cannot be used for that subsequent year’s emissions estimation.  
	Where missing data procedures are used for the previous year, at least 30 days must separate emissions estimation or measurements for the previous year and emissions estimation or 
	measurements for the current year of data collection.   
	For missing data that are continuously monitored or measured (for example flow meters), or for missing temperature and pressure data, the reporter may use best available data for use in emissions determinations.  The reporter must record and report the basis for the best available data in these cases. 
	ON.356 Definitions 
	2012 CEPEI Methodology Manual means the document titled “Estimation of Air Emissions from the Canadian Natural Gas Transmission, Storage and Distribution System”, from Canadian Energy Partnership for Environmental Innovation, dated November 26, 2012) (as amended from time to time) 
	Blowdown vent stack emissions mean natural gas and/or CO2 released due to maintenance and/or blowdown operations including compressor blowdown and emergency shut-down (ESD) system testing. 
	Calibrated bag means a flexible, non-elastic, anti-static bag of a calibrated volume that can be affixed to a emitting source such that the emissions inflate the bag to its calibrated volume. 
	Centrifugal compressor means any equipment that increases the pressure of a process natural gas or CO2 by centrifugal action, employing rotating movement of the driven shaft. 
	Centrifugal compressor dry seals mean a series of rings around the compressor shaft where it exits the compressor case that operates mechanically under the opposing forces to prevent natural gas or CO2 from escaping to the atmosphere. 
	Centrifugal compressor dry seals emissions mean natural gas or CO2 released from a dry seal vent pipe and/or the seal face around the rotating shaft where it exits one or both ends of the compressor case. 
	Centrifugal compressor wet seal degassing venting emissions mean emissions that occur when the high-pressure oil barriers for centrifugal compressors are depressurized to release absorbed natural gas or CO2. High-pressure oil is used as a barrier against escaping gas in centrifugal compressor shafts. Very little gas escapes through the oil barrier, but under high pressure, considerably more gas is absorbed by the oil. The seal oil is purged of the absorbed gas (using heaters, flash tanks, and degassing tech
	Component means each metal to metal joint or seal of non-welded connection separated by a compression gasket, screwed thread (with or without thread sealing compound), metal to metal compression, or fluid barrier through which natural gas or liquid can escape to the atmosphere. 
	Compressor means any machine for raising the pressure of a natural gas by drawing in low pressure natural gas and discharging significantly higher pressure natural gas. 
	Continuous bleed means a continuous flow of pneumatic supply gas to the process measurement device (e.g. level control, temperature control, pressure control) where the supply gas pressure is modulated by the process condition, and then flows to the valve controller where the signal is compared with the process set-point to adjust gas pressure in the valve actuator. 
	Custody-transfer means the transfer of product from one gas company to another gas company, excluding transfers between companies who have same parent company. 
	De-methanizer means the natural gas processing unit that separates methane-rich residue gas from the heavier hydrocarbons (e.g., ethane, propane, butane, pentane-plus) in feed natural gas stream. 
	Equipment leak detection means the process of identifying emissions from equipment, components, and other point sources. 
	Engineering estimation, means an estimate of emissions based on: engineering principles applied to measured and/or approximated physical parameters such as dimensions of containment, operating conditions (e.g.,  pressures, temperatures);  material or fuel compositions and usage; mass balances; equipment design and performance specifications; interpolation of extrapolation of data from on similar equipment or operations; derivations based on operating parameters. 
	External combustion means fired combustion in which the flame and products of combustion are separated from contact with the process fluid to which the energy is delivered. Process fluids may be air, hot water, or hydrocarbons. External combustion equipment may include fired heaters, industrial boilers, and commercial and domestic combustion units. 
	Farm taps mean pressure regulation stations that deliver gas directly from transmission pipelines to generally rural customers. 
	Field gas means natural gas extracted from a production well prior to its entering the first stage of processing, such as dehydration. 
	Flare, for the purposes of ON.350, means a combustion device, whether at ground level or elevated, that uses an open or closed flame to combust waste gases without energy recovery. 
	Flare combustion efficiency means the fraction of natural gas, on a volume or mole basis, that is combusted at the flare burner tip. 
	Fugitive emissions means the unintended or incidental emissions of greenhouse gases from the transmission, processing, storage, use or transportation of fossil fuels, greenhouse gases, or other. 
	Fugitive equipment leaks means those fugitive emissions which could not reasonably pass through a stack, chimney, vent, or other functionally-equivalent opening. 
	Gas conditions mean the actual temperature, volume, and pressure of a gas sample. 
	High-bleed pneumatic devices means automated continuous bleed control devices powered by pressurized natural gas and used for maintaining a process condition such as liquid level, pressure, delta-pressure and temperature. Part of the gas power stream which is regulated by the process condition flows to a valve actuator controller where it vents (bleeds) to the atmosphere at a rate in excess of 0.17 standard cubic meters per hour. 
	Intermittent-bleed pneumatic devices mean automated flow control devices powered by pressurized natural gas and used for maintaining a process condition such as liquid level, pressure, delta-pressure and temperature. These are snap-acting or throttling devices that discharge the full volume of the actuator intermittently when control action is necessary, but does not bleed continuously. 
	Internal combustion means the combustion of a fuel that occurs with an oxidizer (usually air) in a combustion chamber. In an internal combustion engine the expansion of the high- temperature and –pressure gases produced by combustion applies direct force to a component of the engine, such as pistons, turbine blades, or a nozzle. This force moves the component over a distance, generating useful mechanical energy. Internal combustion 
	equipment may include gasoline and diesel industrial engines, natural gas-fired reciprocating engines, and gas turbines. 
	Liquefied natural gas (LNG) means natural gas (primarily methane) that has been liquefied by reducing its temperature to -162 degrees Celsius at atmospheric pressure. 
	LNG boiloff gas means natural gas in the gaseous phase that vents from LNG storage tanks due to ambient heat leakage through the tank insulation and heat energy dissipated in the LNG by internal pumps. 
	Low-bleed pneumatic devices mean automated control devices powered by pressurized natural gas and used for maintaining a process condition such as liquid level, pressure, delta- pressure and temperature. Part of the gas power stream which is regulated by the process condition flows to a valve actuator controller where it vents (bleeds) to the atmosphere at a rate equal to or less than 0.17 standard cubic meters per hour. 
	Meter-regulating station means a station that meters the flow rate, regulates the pressure, or both, of natural gas in a natural gas distribution facility. This does not include customer meters, customer regulators, or farm taps. 
	Natural gas pneumatic pump means a pump that uses pressurized natural gas to move a piston or diaphragm, which pumps liquids on the opposite side of the piston or diaphragm. 
	Operating pressure means the containment pressure that characterizes the normal state of gas or liquid inside a particular process, pipeline, vessel or tank. 
	Pipeline quality natural gas means natural gas having a high heat value equal to or greater than 
	36.3 MJ/m3 or less than 40.98 MJ/m3, and which is at least ninety percent methane by volume, and which is less than five percent carbon dioxide by volume. 
	Portable equipment means  portable fuel combustion equipment that cannot move on roadways under its own power and drive train, and that are located at natural gas transmission and distribution  facility. 
	Pump means a device used to raise pressure, drive, or increase flow of liquid streams in closed or open conduits. 
	Pump seals means any seal on a pump drive shaft used to keep methane and/or carbon dioxide containing light liquids from escaping the inside of a pump case to the atmosphere. 
	Pump seal emissions means hydrocarbon gas released from the seal face between the pump internal chamber and the atmosphere. 
	Reciprocating compressor means a piece of equipment that increases the pressure of a gas stream by positive displacement, employing linear movement of a shaft driving a piston in a cylinder. 
	Reciprocating compressor rod packing means a series of flexible rings in machined metal cups that fit around the reciprocating compressor piston rod to create a seal limiting the amount of the compressed gas stream that escapes to the atmosphere. 
	Re-condenser means heat exchangers that cool compressed boil-off gas to a temperature that will condense natural gas to a liquid. 
	Reservoir means a porous and permeable underground natural formation containing significant quantities of hydrocarbon liquids and/or gases. 
	Transmission pipeline means high-pressure inter-provincial or inter-country pipelines transporting saleable quality natural gas from production or natural gas processing to natural gas distribution pressure let-down, metering, regulating stations where the natural gas is typically odorized before delivery to customers.   
	Third party line hit means damages to gas pipelines and surface facilities resulting from 
	natural causes or third party incidents. Natural causes include corrosion, abrasion, rock damage, frost heaving or settling. Third party damages may include hits on surface facilities and dig-ins. Specific examples of dig-ins include grader/dozer/scraper excavation, demolition/breakout, general agriculture, driving bars/stakes/posts/anchors, backhoe/trackhoe excavation, ditch shaping, snow removal, landscaping/tree planting, hand excavation, bobcat/loader excavation, saw cutting, cable/pipe plowing, vertica
	Vapour recovery system means any equipment located at the source of potential gas emissions to the atmosphere or to a flare, that is composed of piping, connections, and, if necessary, flow-inducing devices, and that is used for routing the gas back into the process as a product and/or fuel. 
	Vapourization unit means a process unit that performs controlled heat input to vapourize LNG to supply transmission and distribution pipelines or consumers with natural gas. 
	Vented emissions means the same as defined in the relevant greenhouse gas reporting regulation, including process designed flow to the atmosphere through seals or vent pipes, equipment blowdown for maintenance, and direct venting of gas used to power equipment (such as pneumatic devices), but not including stationary combustion flue gas. 
	ON.357 Tables 
	Directions for the use of Tables 350-1 to 350-5: 
	(a) Starting with 2018 calendar year emissions, for each component listed in the Tables 350-1 to 350-5  or otherwise required by the quantification method referencing Tables 350-1 and 350-2: 
	(a) Starting with 2018 calendar year emissions, for each component listed in the Tables 350-1 to 350-5  or otherwise required by the quantification method referencing Tables 350-1 and 350-2: 
	(a) Starting with 2018 calendar year emissions, for each component listed in the Tables 350-1 to 350-5  or otherwise required by the quantification method referencing Tables 350-1 and 350-2: 

	(1) If statistically valid facility-specific emission factors for a component type are available they must be used. If statistically valid facility-specific emission factors can be reasonably developed using existing company leak detection data then they must be used. 
	(1) If statistically valid facility-specific emission factors for a component type are available they must be used. If statistically valid facility-specific emission factors can be reasonably developed using existing company leak detection data then they must be used. 
	(1) If statistically valid facility-specific emission factors for a component type are available they must be used. If statistically valid facility-specific emission factors can be reasonably developed using existing company leak detection data then they must be used. 
	(1) If statistically valid facility-specific emission factors for a component type are available they must be used. If statistically valid facility-specific emission factors can be reasonably developed using existing company leak detection data then they must be used. 

	(2) If facility-specific emissions factors for a component type are not available, an operator must use statistically valid company specific emission factors if they can be safely or reasonably developed. 
	(2) If facility-specific emissions factors for a component type are not available, an operator must use statistically valid company specific emission factors if they can be safely or reasonably developed. 

	(3) If facility-specific emissions factors for a component type are not available, an operator must use statistically valid company specific emission factors if they are available. If statistically valid company-specific emission factors can be reasonably developed using existing company leak detection data then they must be used. 
	(3) If facility-specific emissions factors for a component type are not available, an operator must use statistically valid company specific emission factors if they are available. If statistically valid company-specific emission factors can be reasonably developed using existing company leak detection data then they must be used. 



	(b) If statistically valid facility or company-specific emission factors for a specific component are not available, emission factors in the default Tables 350-1 to 350-5  may be used, 
	(b) If statistically valid facility or company-specific emission factors for a specific component are not available, emission factors in the default Tables 350-1 to 350-5  may be used, 

	(1) An operator may use the default factors specified below, company or facility-specific emissions factors (if such emission factors are available).   
	(1) An operator may use the default factors specified below, company or facility-specific emissions factors (if such emission factors are available).   


	(c) If a facility-specific or company-specific emission factor has been used in a previous reporting year, it must continue to be used until any changes are approved by the jurisdiction. 
	(c) If a facility-specific or company-specific emission factor has been used in a previous reporting year, it must continue to be used until any changes are approved by the jurisdiction. 
	(c) If a facility-specific or company-specific emission factor has been used in a previous reporting year, it must continue to be used until any changes are approved by the jurisdiction. 

	(d) If an emission factor required by the quantification method referencing Tables 350-1 through 350-5 is not provided in the tables, emission factors from the 2012 CEPEI Methodology Manual (as amended from time to time) or U.S. EPA 40 CFR Part 98.230 Tables W-3 through W-7 (in order of preference), may be used (as converted for use in the relevant equation). 
	(d) If an emission factor required by the quantification method referencing Tables 350-1 through 350-5 is not provided in the tables, emission factors from the 2012 CEPEI Methodology Manual (as amended from time to time) or U.S. EPA 40 CFR Part 98.230 Tables W-3 through W-7 (in order of preference), may be used (as converted for use in the relevant equation). 

	(e) Documentation on the method used to update the emission factors, input data, sampling methodology and other relevant information must be kept by the operator and provided to the jurisdiction or verifier upon request. Updated emission factors can only be incorporated for reporting purposes at the start of a reporting period and not during a calendar year. 
	(e) Documentation on the method used to update the emission factors, input data, sampling methodology and other relevant information must be kept by the operator and provided to the jurisdiction or verifier upon request. Updated emission factors can only be incorporated for reporting purposes at the start of a reporting period and not during a calendar year. 

	(f) All emission factors or data collection for emission factors  must be developed using 2012 CEPEI Methodology Manual, or other methods if the 2012 CEPEI Methodology Manual * methods  are not available or applicable.   Facility and company-specific emission factors must be updated at a minimum on a three year cycle, with the first update to the original facility and company- specific emission factors for the 2020 reporting period, at the latest. 
	(f) All emission factors or data collection for emission factors  must be developed using 2012 CEPEI Methodology Manual, or other methods if the 2012 CEPEI Methodology Manual * methods  are not available or applicable.   Facility and company-specific emission factors must be updated at a minimum on a three year cycle, with the first update to the original facility and company- specific emission factors for the 2020 reporting period, at the latest. 

	(g) Updated emission factors can only be incorporated for reporting purposes at the start of a reporting period and not during a calendar year. 
	(g) Updated emission factors can only be incorporated for reporting purposes at the start of a reporting period and not during a calendar year. 


	  
	TABLE 350-1 –DEFAULT EMISSION FACTORS FOR TRANSMISSION 
	TABLE 350-1 –DEFAULT EMISSION FACTORS FOR TRANSMISSION 
	TABLE 350-1 –DEFAULT EMISSION FACTORS FOR TRANSMISSION 
	TABLE 350-1 –DEFAULT EMISSION FACTORS FOR TRANSMISSION 

	Span

	Emission Factors - All Components, Natural Gas Service 
	Emission Factors - All Components, Natural Gas Service 
	Emission Factors - All Components, Natural Gas Service 

	Span

	Transmission 
	Transmission 
	Transmission 

	Population Emission 
	Population Emission 
	Factor1a (tonnes/hr/component) 

	Leaker Emission Factor1b (tonnes/r/component) 
	Leaker Emission Factor1b (tonnes/r/component) 

	Span

	Connector 
	Connector 
	Connector 

	4.471E-7 
	4.471E-7 

	4.848E-5 
	4.848E-5 

	Span

	Block valve 
	Block valve 
	Block valve 

	4.131E-6 
	4.131E-6 

	1.275E-4 
	1.275E-4 

	Span

	Control valve 
	Control valve 
	Control valve 

	1.650E-5 
	1.650E-5 

	8.205E-5 
	8.205E-5 

	Span

	Station or pressurized compressor blowdown valve 
	Station or pressurized compressor blowdown valve 
	Station or pressurized compressor blowdown valve 

	3.405E-3 
	3.405E-3 

	5.691E-3 
	5.691E-3 

	Span

	Pressure relief valve 
	Pressure relief valve 
	Pressure relief valve 

	1.620E-4 
	1.620E-4 

	5.177E-4 
	5.177E-4 

	Span

	Orifice meter 
	Orifice meter 
	Orifice meter 

	4.863E-5 
	4.863E-5 

	2.076E-4 
	2.076E-4 

	Span

	Other flow meter 
	Other flow meter 
	Other flow meter 

	9.942E-9 
	9.942E-9 

	3.493E-7 
	3.493E-7 

	Span

	Regulator 
	Regulator 
	Regulator 

	7.945E-6 
	7.945E-6 

	1.125E-4 
	1.125E-4 

	Span

	Open-ended line 
	Open-ended line 
	Open-ended line 

	9.183E-5 
	9.183E-5 

	1.580E-4 
	1.580E-4 

	Span

	Population Emission Factors – Other Components, Natural Gas Service 
	Population Emission Factors – Other Components, Natural Gas Service 
	Population Emission Factors – Other Components, Natural Gas Service 

	Emission Factor (Sm3/hour/component) Prasino Final Pneumatic Field Sampling Report or Direct conversion of EF’s in 2011 EPA Subpart W Table W-2 (scf to SM3) 
	Emission Factor (Sm3/hour/component) Prasino Final Pneumatic Field Sampling Report or Direct conversion of EF’s in 2011 EPA Subpart W Table W-2 (scf to SM3) 

	Span

	Low-bleed pneumatic device vents 
	Low-bleed pneumatic device vents 
	Low-bleed pneumatic device vents 

	3.88 E-2 
	3.88 E-2 

	Span

	High continuous bleed pneumatic device vents 
	High continuous bleed pneumatic device vents 
	High continuous bleed pneumatic device vents 

	2.605 E-1 
	2.605 E-1 

	Span

	Intermittent high bleed pneumatic device vents 
	Intermittent high bleed pneumatic device vents 
	Intermittent high bleed pneumatic device vents 

	2.476 E-1 
	2.476 E-1 

	Span

	Intermittent low bleed pneumatic device vents 
	Intermittent low bleed pneumatic device vents 
	Intermittent low bleed pneumatic device vents 

	6.65 E-2 
	6.65 E-2 

	Span

	Diaphragm Pumps 
	Diaphragm Pumps 
	Diaphragm Pumps 

	1.0542 E-0 
	1.0542 E-0 

	Span

	Piston Pumps 
	Piston Pumps 
	Piston Pumps 

	5.917 E-1 
	5.917 E-1 

	Span


	1. Clearstone Engineering Ltd. Methodology Manual: Estimation of Air Emissions from the Canadian Natural Gas Transmission, Storage and Distribution System. Prepared for Canadian Energy Partnership for Environmental Innovation (CEPEI). 2012. As these emission factors are updated from time to time, the intention is to incorporate such updates here as well as permit use of the most recent values published. 
	1. Clearstone Engineering Ltd. Methodology Manual: Estimation of Air Emissions from the Canadian Natural Gas Transmission, Storage and Distribution System. Prepared for Canadian Energy Partnership for Environmental Innovation (CEPEI). 2012. As these emission factors are updated from time to time, the intention is to incorporate such updates here as well as permit use of the most recent values published. 
	1. Clearstone Engineering Ltd. Methodology Manual: Estimation of Air Emissions from the Canadian Natural Gas Transmission, Storage and Distribution System. Prepared for Canadian Energy Partnership for Environmental Innovation (CEPEI). 2012. As these emission factors are updated from time to time, the intention is to incorporate such updates here as well as permit use of the most recent values published. 

	a. Table 9, p50 b. 
	a. Table 9, p50 b. 

	b. Table 12, p80. 
	b. Table 12, p80. 

	2. US EPA, Mandatory Reporting of greenhouse Gases – Rules and Regulations, Subpart W Table 7, Dec 23, 2012. 
	2. US EPA, Mandatory Reporting of greenhouse Gases – Rules and Regulations, Subpart W Table 7, Dec 23, 2012. 


	  
	TABLE 350-2 –DEFAULT METHANE EMISSION FACTORS FOR UNDERGROUND STORAGE* 
	TABLE 350-2 –DEFAULT METHANE EMISSION FACTORS FOR UNDERGROUND STORAGE* 
	TABLE 350-2 –DEFAULT METHANE EMISSION FACTORS FOR UNDERGROUND STORAGE* 
	TABLE 350-2 –DEFAULT METHANE EMISSION FACTORS FOR UNDERGROUND STORAGE* 

	Span

	Underground Storage 
	Underground Storage 
	Underground Storage 

	Emission Factor (Sm3/hour/component)  Prasino Final Pneumatic Field Sampling Report* Direct conversion of EF’s in EPA Subpart W Table* W-4 (scf to Sm3) 
	Emission Factor (Sm3/hour/component)  Prasino Final Pneumatic Field Sampling Report* Direct conversion of EF’s in EPA Subpart W Table* W-4 (scf to Sm3) 

	Span

	Leaker Emission Factors - Storage Station, Gas Service 
	Leaker Emission Factors - Storage Station, Gas Service 
	Leaker Emission Factors - Storage Station, Gas Service 

	Span

	Valve1 
	Valve1 
	Valve1 

	4.268 E-1 
	4.268 E-1 

	Span

	Connector 
	Connector 
	Connector 

	1.60 E-1 
	1.60 E-1 

	Span

	Open-ended line 
	Open-ended line 
	Open-ended line 

	4.967 E-1 
	4.967 E-1 

	Span

	Pressure relief valve 
	Pressure relief valve 
	Pressure relief valve 

	1.140 
	1.140 

	Span

	Meter 
	Meter 
	Meter 

	5.560 E-1 
	5.560 E-1 

	Span

	Population Emission Factors - Storage Wellheads, Gas Service 
	Population Emission Factors - Storage Wellheads, Gas Service 
	Population Emission Factors - Storage Wellheads, Gas Service 

	Span

	Connector 
	Connector 
	Connector 

	2.8 E-4 
	2.8 E-4 

	Span

	Valve 
	Valve 
	Valve 

	2.8 E-3 
	2.8 E-3 

	Span

	Pressure relief valve 
	Pressure relief valve 
	Pressure relief valve 

	4.8 E-3 
	4.8 E-3 

	Span

	Open-ended line 
	Open-ended line 
	Open-ended line 

	8.5 E-4 
	8.5 E-4 

	Span

	Population Emission Factors - Other Components, Gas Service 
	Population Emission Factors - Other Components, Gas Service 
	Population Emission Factors - Other Components, Gas Service 

	Span

	Low-bleed pneumatic device vents* 
	Low-bleed pneumatic device vents* 
	Low-bleed pneumatic device vents* 

	3.88 E-2 
	3.88 E-2 

	Span

	High continuous bleed pneumatic device vents* 
	High continuous bleed pneumatic device vents* 
	High continuous bleed pneumatic device vents* 

	2.605 E-1 
	2.605 E-1 

	Span

	Intermittent high bleed pneumatic device vents 
	Intermittent high bleed pneumatic device vents 
	Intermittent high bleed pneumatic device vents 

	2.476 E-1 
	2.476 E-1 

	Span

	Intermittent (low) bleed pneumatic device vents* 
	Intermittent (low) bleed pneumatic device vents* 
	Intermittent (low) bleed pneumatic device vents* 

	56.65 E-12 
	56.65 E-12 

	Span

	Diaphragm Pumps* 
	Diaphragm Pumps* 
	Diaphragm Pumps* 

	1.0542 E-0 
	1.0542 E-0 

	Span

	Piston Pumps* 
	Piston Pumps* 
	Piston Pumps* 

	5.917 E-1 
	5.917 E-1 

	Span

	*Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-4. 
	*Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-4. 
	*Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-4. 
	1 Valves include control valves, block valves and regulator valves 

	Span


	  
	TABLE 350-3 –DEFAULT METHANE EMISSION FACTORS FOR LIQUEFIED NATURAL GAS (LNG) STORAGE* 
	TABLE 350-3 –DEFAULT METHANE EMISSION FACTORS FOR LIQUEFIED NATURAL GAS (LNG) STORAGE* 
	TABLE 350-3 –DEFAULT METHANE EMISSION FACTORS FOR LIQUEFIED NATURAL GAS (LNG) STORAGE* 
	TABLE 350-3 –DEFAULT METHANE EMISSION FACTORS FOR LIQUEFIED NATURAL GAS (LNG) STORAGE* 
	 

	Span

	LNG Storage 
	LNG Storage 
	LNG Storage 

	Emission Factor (Sm3/hour/component) Direct conversion of EF’s in EPA Subpart W Table W-5 (scf to Sm3) 
	Emission Factor (Sm3/hour/component) Direct conversion of EF’s in EPA Subpart W Table W-5 (scf to Sm3) 

	Span

	Leaker Emission Factors - LNG Storage Components, LNG Service 
	Leaker Emission Factors - LNG Storage Components, LNG Service 
	Leaker Emission Factors - LNG Storage Components, LNG Service 

	Span

	Valve 
	Valve 
	Valve 

	3.43 E-2 
	3.43 E-2 

	Span

	Pump seal 
	Pump seal 
	Pump seal 

	1.15 E-1 
	1.15 E-1 

	Span

	Connector 
	Connector 
	Connector 

	9.9 E-3 
	9.9 E-3 

	Span

	Other1 
	Other1 
	Other1 

	5.10 E-2 
	5.10 E-2 

	Span

	Population Emission Factors - LNG Storage Compressor, Gas Service 
	Population Emission Factors - LNG Storage Compressor, Gas Service 
	Population Emission Factors - LNG Storage Compressor, Gas Service 

	Span

	Vapour Recovery Compressor 
	Vapour Recovery Compressor 
	Vapour Recovery Compressor 

	1.20 E-1 
	1.20 E-1 

	Span

	1 The “other” equipment type should be applied for any equipment type other than connectors, pumps, or valves. 
	1 The “other” equipment type should be applied for any equipment type other than connectors, pumps, or valves. 
	1 The “other” equipment type should be applied for any equipment type other than connectors, pumps, or valves. 
	* Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-5. 

	Span


	 
	TABLE 350-4–DEFAULT METHANE EMISSION FACTORS FOR LNG TERMINALS* 
	TABLE 350-4–DEFAULT METHANE EMISSION FACTORS FOR LNG TERMINALS* 
	TABLE 350-4–DEFAULT METHANE EMISSION FACTORS FOR LNG TERMINALS* 
	TABLE 350-4–DEFAULT METHANE EMISSION FACTORS FOR LNG TERMINALS* 

	Span

	LNG Terminals 
	LNG Terminals 
	LNG Terminals 

	Emission Factor (Sm3/hour/component) Direct conversion of EF’s in EPA Subpart W Table W-6 (scf to Sm3) 
	Emission Factor (Sm3/hour/component) Direct conversion of EF’s in EPA Subpart W Table W-6 (scf to Sm3) 

	Span

	Leaker Emission Factors - LNG Terminals Components, LNG Service 
	Leaker Emission Factors - LNG Terminals Components, LNG Service 
	Leaker Emission Factors - LNG Terminals Components, LNG Service 

	Span

	Valve 
	Valve 
	Valve 

	3.43 E -2 
	3.43 E -2 

	Span

	Pump seal 
	Pump seal 
	Pump seal 

	1.15 E-1 
	1.15 E-1 

	Span

	Connector 
	Connector 
	Connector 

	9.9 E-3 
	9.9 E-3 

	Span

	Other 
	Other 
	Other 

	5.10 E-2 
	5.10 E-2 

	Span

	Population Emission Factors - LNG Terminals Compressor, Gas Service 
	Population Emission Factors - LNG Terminals Compressor, Gas Service 
	Population Emission Factors - LNG Terminals Compressor, Gas Service 

	Span

	Vapour recovery compressor 
	Vapour recovery compressor 
	Vapour recovery compressor 

	1.20 E-1 
	1.20 E-1 

	Span

	*Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-6. 
	*Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-6. 
	*Emission factors are conversions of those contained in the U.S. EPA Subpart W Table W-6. 
	 

	Span


	  
	 
	TABLE 350-5 –DEFAULT EMISSION FACTORS FOR DISTRIBUTION 
	TABLE 350-5 –DEFAULT EMISSION FACTORS FOR DISTRIBUTION 
	TABLE 350-5 –DEFAULT EMISSION FACTORS FOR DISTRIBUTION 
	TABLE 350-5 –DEFAULT EMISSION FACTORS FOR DISTRIBUTION 

	Span

	 
	 
	 

	CEPEI 
	CEPEI 

	CEPEI1 
	CEPEI1 

	Span

	 
	 
	 

	Population Emission Factor*a (tonnes/hr/source) 
	Population Emission Factor*a (tonnes/hr/source) 

	Leaker Emission Factor*b 
	Leaker Emission Factor*b 
	tonnes/hr/source 

	Span

	Connector 
	Connector 
	Connector 

	8.227E-8 
	8.227E-8 

	6.875E-6 b 
	6.875E-6 b 

	Span

	Block valve 
	Block valve 
	Block valve 

	5.607E-7 
	5.607E-7 

	1.410E-5 b 
	1.410E-5 b 

	Span

	Control valve 
	Control valve 
	Control valve 

	1.949E-5 
	1.949E-5 

	7.881E-5 b 
	7.881E-5 b 

	Span

	Pressure relief valve 
	Pressure relief valve 
	Pressure relief valve 

	3.944E-6 
	3.944E-6 

	3.524E-5 b 
	3.524E-5 b 

	Span

	Orifice meter 
	Orifice meter 
	Orifice meter 

	3.011E-6 
	3.011E-6 

	8.091E-6 b 
	8.091E-6 b 

	Span

	Other flow meters 
	Other flow meters 
	Other flow meters 

	7.777E-9 
	7.777E-9 

	2.064E-7 b 
	2.064E-7 b 

	Span

	Regulator 
	Regulator 
	Regulator 

	6.549E-7 
	6.549E-7 

	2.849E-5 b 
	2.849E-5 b 

	Span

	Open-ended line 
	Open-ended line 
	Open-ended line 

	6.077E-5 
	6.077E-5 

	1.216E-4 b 
	1.216E-4 b 

	Span

	Population Emission Factors - Below Grade M&R Station Components, Natural Gas Service 
	Population Emission Factors - Below Grade M&R Station Components, Natural Gas Service 
	Population Emission Factors - Below Grade M&R Station Components, Natural Gas Service 

	Emission Factor (Sm3/hr/Station) 
	Emission Factor (Sm3/hr/Station) 

	Span

	Below grade M&R station, inlet pressure > 300 psig 
	Below grade M&R station, inlet pressure > 300 psig 
	Below grade M&R station, inlet pressure > 300 psig 

	3.681E-2 
	3.681E-2 

	Span

	Below grade M&R station, inlet pressure 100 to 300 psig 
	Below grade M&R station, inlet pressure 100 to 300 psig 
	Below grade M&R station, inlet pressure 100 to 300 psig 

	5.663E-3 
	5.663E-3 

	Span

	Below grade M&R station, inlet pressure < 100 psig 
	Below grade M&R station, inlet pressure < 100 psig 
	Below grade M&R station, inlet pressure < 100 psig 

	2.832E-3 
	2.832E-3 

	Span

	Population Emission Factors - Distribution Mains, Natural Gas Service 
	Population Emission Factors - Distribution Mains, Natural Gas Service 
	Population Emission Factors - Distribution Mains, Natural Gas Service 

	Emission Factor (Sm3/hr/km) 
	Emission Factor (Sm3/hr/km) 

	Span

	Unprotected steel 
	Unprotected steel 
	Unprotected steel 

	2.427E-1 c 
	2.427E-1 c 

	Span

	Protected steel 
	Protected steel 
	Protected steel 

	6.829E-3 c 
	6.829E-3 c 

	Span

	Plastic 
	Plastic 
	Plastic 

	7.969E-3 c 
	7.969E-3 c 

	Span


	1. Clearstone Engineering Ltd. Methodology Manual: Estimation of Air Emissions from the Canadian Natural Gas Transmission, Storage and Distribution System. Prepared for Canadian Energy Partnership for Environmental Innovation (CEPEI). 2013, as amended from time to time.  
	A typical natural gas density is considered to be 0.70772 kg/m3, p82.  
	a—Table 9 Average emission factors for estimating fugitive equipment leaks at gas transmission and distribution facilities, p50.  
	b—Table 12 Leak/No-leak emission factors for estimating fugitive equipment leaks at Canadian natural gas transmission and distribution facilities, p80.  
	c—Calculation Form 4.2.1-3 ~ 4.2.1-6, pp107-110. Equivalent leak multiplier applied.  
	d-- Calculation Form 4.2.1-7 ~ 4.2.1-10, pp111-114. Equivalent leak multiplier applied.  
	2. US EPA, Mandatory Reporting of greenhouse Gases – Rules and Regulations, Subpart W Table 7, Dec 23, 2012.  
	* The distribution emission factors in Table 350-5 should be used for equipment in odourized service and the transmission factors in Table 350-1 should be used for equipment in unodourized service, regardless of the actual classification or functionality of the facility.  
	Table 350-6. Average bleed rates for pneumatic controllers, intermittent bleed devices and pumps (or their equivalents as listed) in the table below (which must be used for the 2017 reporting year and onwards) 
	 
	 
	 
	 

	Pneumatic Device 
	Pneumatic Device 

	Average Bleed Rate (m3/hr) 
	Average Bleed Rate (m3/hr) 

	Coefficients (supply pressure, injection pressure, strokes per min) 
	Coefficients (supply pressure, injection pressure, strokes per min) 

	Equivalent Device 
	Equivalent Device 

	Span

	 
	 
	 

	Generic High Bleed Controller 
	Generic High Bleed Controller 

	0.2605 
	0.2605 

	0.0012 
	0.0012 

	- 
	- 

	Span

	 
	 
	 

	Generic High Bleed Intermittent Controller 
	Generic High Bleed Intermittent Controller 

	0.2476 
	0.2476 

	0.0012 
	0.0012 

	- 
	- 

	Span

	Pressure Controllers 
	Pressure Controllers 
	Pressure Controllers 

	Span

	 
	 
	 

	Fisher 4150 
	Fisher 4150 

	0.4209 
	0.4209 

	0.0019 
	0.0019 

	4150 
	4150 

	Span

	 
	 
	 

	Fisher C1 
	Fisher C1 

	0.0649 
	0.0649 

	- 
	- 

	- 
	- 

	Span

	 
	 
	 

	Fisher 4660 
	Fisher 4660 

	0.0151 
	0.0151 

	0.0003 
	0.0003 

	4660A 
	4660A 

	Span

	Level Controllers 
	Level Controllers 
	Level Controllers 

	Span

	 
	 
	 

	Fisher 2500 
	Fisher 2500 

	0.3967 
	0.3967 

	0.0011 
	0.0011 

	2500S, 2503, L3 
	2500S, 2503, L3 

	Span

	 
	 
	 

	Fisher 2680 
	Fisher 2680 

	0.2679 
	0.2679 

	0.0014 
	0.0014 

	2680A 
	2680A 

	Span

	 
	 
	 

	Fisher 2900 
	Fisher 2900 

	0.1447 
	0.1447 

	- 
	- 

	2900A, 2901, 2901A 
	2900A, 2901, 2901A 

	Span

	 
	 
	 

	Fisher L2 
	Fisher L2 

	0.2641 
	0.2641 

	0.0012 
	0.0012 

	- 
	- 

	Span

	 
	 
	 

	Murphy LS1200 
	Murphy LS1200 

	0.2619 
	0.2619 

	0.0012 
	0.0012 

	LS1100, LS1200N, LS1200DVO 
	LS1100, LS1200N, LS1200DVO 

	Span

	 
	 
	 

	Norriseal 1001 
	Norriseal 1001 

	0.1868 
	0.1868 

	- 
	- 

	1001A, 1001XL 
	1001A, 1001XL 

	Span

	 
	 
	 

	SOR 1530 
	SOR 1530 

	0.0531 
	0.0531 

	- 
	- 

	- 
	- 

	Span

	Positioners 
	Positioners 
	Positioners 

	Span

	 
	 
	 

	Fisher Fieldvue DVC6000 
	Fisher Fieldvue DVC6000 

	0.2649 
	0.2649 

	0.0011 
	0.0011 

	6030, 6020, 6010 
	6030, 6020, 6010 

	Span

	Temperature Controllers 
	Temperature Controllers 
	Temperature Controllers 

	Span

	 
	 
	 

	Kimray HT-12 
	Kimray HT-12 

	0.0351 
	0.0351 

	- 
	- 

	- 
	- 

	Span

	Transducers 
	Transducers 
	Transducers 

	Span

	 
	 
	 

	Fairchild TXI7800 
	Fairchild TXI7800 

	0.1543 
	0.1543 

	0.0009 
	0.0009 

	TXI7850 
	TXI7850 

	Span

	 
	 
	 

	Fisher 546 
	Fisher 546 

	0.3547 
	0.3547 

	0.0017 
	0.0017 

	546S 
	546S 

	Span

	 
	 
	 

	Fisher i2P-100 
	Fisher i2P-100 

	0.2157 
	0.2157 

	0.0009 
	0.0009 

	- 
	- 

	Span

	Pumps 
	Pumps 
	Pumps 

	Span

	 
	 
	 

	Generic Piston Pump 
	Generic Piston Pump 

	0.5917 
	0.5917 

	0.00202, 0.000059, 0.0167 
	0.00202, 0.000059, 0.0167 

	- 
	- 

	Span

	 
	 
	 

	Generic Diaphragm Pump 
	Generic Diaphragm Pump 

	1.0542 
	1.0542 

	0.0005, 0.000027, 0.0091 
	0.0005, 0.000027, 0.0091 

	- 
	- 

	Span

	 
	 
	 

	Morgan HD312 
	Morgan HD312 

	1.1292 
	1.1292 

	0.00418, 0.000034, 0.0073 
	0.00418, 0.000034, 0.0073 

	HD312-3K, HD312-5K 
	HD312-3K, HD312-5K 

	Span

	 
	 
	 

	Texsteam 5100 
	Texsteam 5100 

	0.9670 
	0.9670 

	0.0003,0.000034, 0.0207 
	0.0003,0.000034, 0.0207 

	5100LP, 5100H 
	5100LP, 5100H 

	Span

	 
	 
	 

	Williams P125 
	Williams P125 

	0.4098 
	0.4098 

	0.00019, 0.000024, 0.0076 
	0.00019, 0.000024, 0.0076 

	- 
	- 

	Span

	 
	 
	 

	Williams P250 
	Williams P250 

	0.8022 
	0.8022 

	0.00096, 0.000042, 0.0079 
	0.00096, 0.000042, 0.0079 

	- 
	- 

	Span

	 
	 
	 

	Williams P500 
	Williams P500 

	0.6969 
	0.6969 

	0.00224, -0.000031, 0.0046 
	0.00224, -0.000031, 0.0046 

	 
	 

	Span


	 
	1. if an updated version of this table is made available by the appropriate regulator, then the updated version must be used. If improved emission factors for pneumatic devices and pumps (such as low bleed devices and further intermittent devices) are published and then made available by the appropriate regulator, then they must be used in place of those listed in the combination of the table below and the existing Table 350-6. 
	1. if an updated version of this table is made available by the appropriate regulator, then the updated version must be used. If improved emission factors for pneumatic devices and pumps (such as low bleed devices and further intermittent devices) are published and then made available by the appropriate regulator, then they must be used in place of those listed in the combination of the table below and the existing Table 350-6. 
	1. if an updated version of this table is made available by the appropriate regulator, then the updated version must be used. If improved emission factors for pneumatic devices and pumps (such as low bleed devices and further intermittent devices) are published and then made available by the appropriate regulator, then they must be used in place of those listed in the combination of the table below and the existing Table 350-6. 


	2 - this table provides a list of equivalent pneumatic controllers. If a controller is listed in the equivalents column, then the emission factor or coefficient(s) for the equivalent manufacturer and model provided must be used 
	2 - this table provides a list of equivalent pneumatic controllers. If a controller is listed in the equivalents column, then the emission factor or coefficient(s) for the equivalent manufacturer and model provided must be used 
	2 - this table provides a list of equivalent pneumatic controllers. If a controller is listed in the equivalents column, then the emission factor or coefficient(s) for the equivalent manufacturer and model provided must be used 

	3 – Controllers that do not have a coefficient should use the mean bleed rate instead of the bleed rate equation 
	3 – Controllers that do not have a coefficient should use the mean bleed rate instead of the bleed rate equation 

	4 - All data in Table 350-6 from Final Report – For Determining Bleed Rates for Pneumatic Devices in British Columbia. The Prasino Group. December 2013. 
	4 - All data in Table 350-6 from Final Report – For Determining Bleed Rates for Pneumatic Devices in British Columbia. The Prasino Group. December 2013. 


	  
	Table 350-7. Nomenclature (subscripts, variables and their descriptions) 
	Variable Name 
	Variable Name 
	Variable Name 
	Variable Name 

	Description 
	Description 

	Span

	A 
	A 
	A 

	Variable – Area 
	Variable – Area 

	Span

	a 
	a 
	a 

	Subscript – Actual condition for temperature and pressure 
	Subscript – Actual condition for temperature and pressure 

	Span

	CF 
	CF 
	CF 

	Variable – Control factor (fractional) 
	Variable – Control factor (fractional) 

	Span

	D 
	D 
	D 

	Variable – Diameter 
	Variable – Diameter 

	Span

	E 
	E 
	E 

	Variable – Greenhouse Gas release rate 
	Variable – Greenhouse Gas release rate 

	Span

	e 
	e 
	e 

	Subscript – exit point 
	Subscript – exit point 

	Span

	EF 
	EF 
	EF 

	Variable – Emission factor 
	Variable – Emission factor 

	Span

	GOR 
	GOR 
	GOR 

	Variable – Gas to oil ratio 
	Variable – Gas to oil ratio 

	Span

	GWP 
	GWP 
	GWP 

	Variable – Global warming potential 
	Variable – Global warming potential 

	Span

	HHV 
	HHV 
	HHV 

	Variable – Higher (gross) heating value 
	Variable – Higher (gross) heating value 

	Span

	i 
	i 
	i 

	Subscript - Chemical compound 
	Subscript - Chemical compound 

	Span

	j 
	j 
	j 

	Subscript - Individual device, equipment, meter or well 
	Subscript - Individual device, equipment, meter or well 

	Span

	K 
	K 
	K 

	Variable – Specific heat ratio for gases 
	Variable – Specific heat ratio for gases 

	Span

	k 
	k 
	k 

	Subscript - Service type (e.g., fuel gas, process gas, liquid, etc.) 
	Subscript - Service type (e.g., fuel gas, process gas, liquid, etc.) 

	Span

	L 
	L 
	L 

	Variable - Length 
	Variable - Length 

	Span

	l 
	l 
	l 

	Subscript - Individual equipment components 
	Subscript - Individual equipment components 

	Span

	M 
	M 
	M 

	Variable – Mach number 
	Variable – Mach number 

	Span

	MW 
	MW 
	MW 

	Variable – Molecular weight 
	Variable – Molecular weight 

	Span

	m 
	m 
	m 

	Subscript – Operating mode 
	Subscript – Operating mode 

	Span

	N 
	N 
	N 

	Variable – Count of devices, equipment, meters, wells, events, etc. 
	Variable – Count of devices, equipment, meters, wells, events, etc. 

	Span

	n 
	n 
	n 

	Variable – Number of carbon atoms in a molecule of a specified substance. 
	Variable – Number of carbon atoms in a molecule of a specified substance. 

	Span

	P 
	P 
	P 

	Variable – Pressure 
	Variable – Pressure 

	Span

	R 
	R 
	R 

	Variable – Universal Gas Constant 
	Variable – Universal Gas Constant 

	Span

	s 
	s 
	s 

	Subscript – Standard condition for temperature (15 oC) and pressure (101.325 kPa) 
	Subscript – Standard condition for temperature (15 oC) and pressure (101.325 kPa) 

	Span

	t 
	t 
	t 

	Variable – Time duration of event 
	Variable – Time duration of event 

	Span

	T 
	T 
	T 

	Variable – Temperature (°C) 
	Variable – Temperature (°C) 

	Span

	Q 
	Q 
	Q 

	Variable – Volumetric flow rate 
	Variable – Volumetric flow rate 

	Span

	V 
	V 
	V 

	Variable - Volume 
	Variable - Volume 

	Span

	X 
	X 
	X 

	Variable - Mass fraction 
	Variable - Mass fraction 

	Span

	Y 
	Y 
	Y 

	Variable - Mole fraction 
	Variable - Mole fraction 

	Span

	ρ 
	ρ 
	ρ 

	Variable - density 
	Variable - density 

	Span

	ɳ 
	ɳ 
	ɳ 

	Variable – efficiency (fractional) 
	Variable – efficiency (fractional) 

	Span


	 

	ON.400  Distributor of Natural Gas  
	ON.400  Distributor of Natural Gas  
	ON.401  Source Category Definition  
	[Note for EBR posting: MOECC is proposing to have NG-related emissions from the operation pipeline itself, including unaccounted for gas, be reported under the proposed new method number ON.350 and ON.20 rather than under this quantification method.]  
	For the purpose of this method, the following definitions apply: 
	“Custody transfer station” means a location in Ontario at which natural gas ownership or control passes from one party to another, neither of which is the ultimate consumer. 
	“Distribution of natural gas” means the physical delivery of natural gas to end users in Ontario  
	[Note for EBR posting:  “Consensus-based standards organizations” see proposed amendments to Guideline for definition] 
	“Distributor” means a person who distributes natural gas and who is required to report under the Regulation.  
	“End user” means the point to which natural gas is delivered for consumption. 
	“Liquified natural gas” means natural gas that has been liquefied by reducing its temperature to -162 degrees Celcius at atmospheric pressure. 
	“Natural gas” means liquified and gaseous natural gas but does not include biomass or fuels derived from biomass 
	“Rm3” means cubic meters at a reference temperature of 15 degrees Celsius and at a pressure of 101.325 kilopascal. 
	ON.402  Greenhouse Gas Reporting Requirements 
	(a) The distributor shall include the following information in the annual report prepared pursuant to the Regulation with volumes expressed in Rm3. 
	(a) The distributor shall include the following information in the annual report prepared pursuant to the Regulation with volumes expressed in Rm3. 
	(a) The distributor shall include the following information in the annual report prepared pursuant to the Regulation with volumes expressed in Rm3. 

	(1) Total annual amount of greenhouse gas emissions in tonnes of CO2e calculated in accordance with the Regulation. 
	(1) Total annual amount of greenhouse gas emissions in tonnes of CO2e calculated in accordance with the Regulation. 

	(2) The total annual CO2, CH4 and N2O emissions that would result from the complete combustion or oxidation of the volumes of natural gas provided to end-users, calculated in accordance with equations 400-6, 400-7 and 400-8 as appropriate. 
	(2) The total annual CO2, CH4 and N2O emissions that would result from the complete combustion or oxidation of the volumes of natural gas provided to end-users, calculated in accordance with equations 400-6, 400-7 and 400-8 as appropriate. 

	(3) Total annual volume of natural gas received by the distributor at its custody transfer stations or from another distributor. 
	(3) Total annual volume of natural gas received by the distributor at its custody transfer stations or from another distributor. 

	(4) Total annual volume of natural gas placed into storage. 
	(4) Total annual volume of natural gas placed into storage. 

	(5) Total annual volume of natural gas withdrawn from storage. 
	(5) Total annual volume of natural gas withdrawn from storage. 


	(6) Total annual volume of natural gas delivered to other distributors or exported out of Ontario used in calculations in Equation 400-3. 
	(6) Total annual volume of natural gas delivered to other distributors or exported out of Ontario used in calculations in Equation 400-3. 
	(6) Total annual volume of natural gas delivered to other distributors or exported out of Ontario used in calculations in Equation 400-3. 

	(7) The organization name and facility location of each person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under this Regulation to which the person has provided natural gas during the year, along with the quantity of natural gas delivered to each facility. 
	(7) The organization name and facility location of each person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under this Regulation to which the person has provided natural gas during the year, along with the quantity of natural gas delivered to each facility. 


	ON.403  Calculation of CO2 Emissions 
	Natural Gas received at custody transfer station 
	(a) A distributor shall use one of the following methodologies to calculate the CO2 emissions that would result from the complete combustion or oxidation of the natural gas received at the custody transfer station or from another distributor expressed in tonnes of CO2 
	(a) A distributor shall use one of the following methodologies to calculate the CO2 emissions that would result from the complete combustion or oxidation of the natural gas received at the custody transfer station or from another distributor expressed in tonnes of CO2 
	(a) A distributor shall use one of the following methodologies to calculate the CO2 emissions that would result from the complete combustion or oxidation of the natural gas received at the custody transfer station or from another distributor expressed in tonnes of CO2 

	(1) Calculation Methodology 1. 
	(1) Calculation Methodology 1. 


	 
	 
	 (Equation 400-1)  
	InlineShape

	Where: 
	NGh = Total annual volume of natural gas received at the custody transfer station or from another distributor in Ontario expressed in Rm3 
	HHV = The relevant higher heating value contained in Table 400-1 or a distributor-specific higher heating value developed using methods outlined in ON.405 expressed in GJ/Rm3 or GJ/litre. 
	EFh = The relevant CO2 emission factor contained in Table 400-1 or a distributor-specific CO2 emission factor developed using methods outlined in ON.405 expressed in kgCO2/GJ. 
	1 x 10-3 = Conversion factor from kilograms to tonnes (tonne/kg).  
	(2) Calculation Methodology 2. 
	(2) Calculation Methodology 2. 
	(2) Calculation Methodology 2. 


	 
	 
	 (Equation 400-2) 
	InlineShape

	Where: 
	NGh  = Total annual volume of natural gas received at the custody transfer station or from another distributor in Ontario expressed in Rm3,  
	EFh = The relevant default CO2 emission factor contained in Table 400-2 or a distributor-specific CO2 emission factor developed using methods outlined in ON.405 expressed in kgCO2/Rm3. 
	(b) In addition to the requirements in (a) above, each distributor shall calculate the following CO2 emissions expressed in tonnes:  
	(b) In addition to the requirements in (a) above, each distributor shall calculate the following CO2 emissions expressed in tonnes:  
	(b) In addition to the requirements in (a) above, each distributor shall calculate the following CO2 emissions expressed in tonnes:  

	(1) Emissions that would result from the complete combustion or oxidation of natural gas that is distributed to another distributor or exported out of Ontario using Equation 400-3.  
	(1) Emissions that would result from the complete combustion or oxidation of natural gas that is distributed to another distributor or exported out of Ontario using Equation 400-3.  


	 
	 
	 (Equation 400-3) 
	InlineShape

	Where:  
	NGe = Total annual volume of natural gas distributed to another distributor or exported out of Ontario expressed in Rm3. 
	EF = The relevant default CO2 emission factor contained in Table 400-2 or a distributor-specific CO2 emission factor developed using methods outlined in ON.405expressed in tonnes/Rm3.  
	(2) Emissions that would result from the complete combustion or oxidation of natural gas that is distributed to other persons that are required to report and verify emissions under the Regulation using equation 400-4 
	(2) Emissions that would result from the complete combustion or oxidation of natural gas that is distributed to other persons that are required to report and verify emissions under the Regulation using equation 400-4 
	(2) Emissions that would result from the complete combustion or oxidation of natural gas that is distributed to other persons that are required to report and verify emissions under the Regulation using equation 400-4 


	 
	 
	 (Equation 400-4) 
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	Where: 
	NG = Total annual volume of natural gas distributed to other  persons that are required to report and verify emissions under the Regulation expressed in Rm3. 
	EF = The relevant default CO2 emission factor contained in Table 400-2 or a distributor-specific CO2 emission factor developed using methods outlined in ON.405 expressed in tonnes/Rm3.  
	(3) Emissions that would result from the complete combustion or oxidation of natural gas that is in storage at end of reporting period using equation 400-5  
	(3) Emissions that would result from the complete combustion or oxidation of natural gas that is in storage at end of reporting period using equation 400-5  
	(3) Emissions that would result from the complete combustion or oxidation of natural gas that is in storage at end of reporting period using equation 400-5  


	 
	 
	 (Equation 400-5) 
	InlineShape

	Where: 
	Fuel1 =  Total annual volume of natural gas put into storage after the custody transfer station during the reporting period for which the calculation is being done expressed in Rm3 
	Fuel2 =  Total annual volume of natural gas that is taken out of storage in the reporting period for which the calculation is being done expressed in Rm3.   
	EF = The relevant default CO2 emission factor contained in Table 400-2 or a distributor-specific CO2 emission factor developed using methods outlined in ON.405 expressed in tonnes/Rm3.   
	(4) Use Equation 400-6 of this section to calculate the total CO2 emissions.  
	(4) Use Equation 400-6 of this section to calculate the total CO2 emissions.  
	(4) Use Equation 400-6 of this section to calculate the total CO2 emissions.  


	 
	 
	 (Equation 400-6) 
	InlineShape

	ON.404  Calculation of CH4 and N2O Emissions  
	(a) The distributor required to report pursuant to this quantification method shall use the following equations to calculate CH4 and N2O emissions that would result from the complete combustion or oxidation of natural gas received at the custody transfer station or from another distributor expressed in tonnes.  
	(a) The distributor required to report pursuant to this quantification method shall use the following equations to calculate CH4 and N2O emissions that would result from the complete combustion or oxidation of natural gas received at the custody transfer station or from another distributor expressed in tonnes.  
	(a) The distributor required to report pursuant to this quantification method shall use the following equations to calculate CH4 and N2O emissions that would result from the complete combustion or oxidation of natural gas received at the custody transfer station or from another distributor expressed in tonnes.  


	  (Equation 400-7)  
	  (Equation 400-7)  
	InlineShape

	  (Equation 400-8) 
	  (Equation 400-8) 
	InlineShape

	Where: 
	CH4 = CH4 emissions expressed in tonnes 
	N2O = N2O emissions expressed in tonnes 
	EFh = CO2 emission factor of the natural gas expressed in tonnes of CO2 per Rm3 
	EFCH4 = CH4 Emisions factor expressed in grams per Rm3of CH4 from Tables in ON.20. 
	EFN2O = N2O Emisions factor expressed in grams per Rm3 of N2O from Tables in ON.20. 
	ON.405  Sampling, Analysis, and Measurement Requirements 
	(a) Determination of quantity of natural gas   
	(a) Determination of quantity of natural gas   
	(a) Determination of quantity of natural gas   

	(1) The distributor required to determine quantites of natural gas pursuant to this method shall determine those quantities using standard quantification practices:   
	(1) The distributor required to determine quantites of natural gas pursuant to this method shall determine those quantities using standard quantification practices:   

	(i) used for billing purposes in the natural gas industry, or  
	(i) used for billing purposes in the natural gas industry, or  

	(ii) used for non-billing purposes in the natural gas industry.   
	(ii) used for non-billing purposes in the natural gas industry.   

	(2) If the distributor determines the quantities of natural gas using 1(ii), the minimum frequency of measurement shall be the same as the one used in the quantification practices under 1(i).   
	(2) If the distributor determines the quantities of natural gas using 1(ii), the minimum frequency of measurement shall be the same as the one used in the quantification practices under 1(i).   

	(3) The distributor required to determine quantities of natural gas for the purposes of using Equation 400-1 or 400-2 of this method shall measure the volume of natural gas at the custody transfer meters.   
	(3) The distributor required to determine quantities of natural gas for the purposes of using Equation 400-1 or 400-2 of this method shall measure the volume of natural gas at the custody transfer meters.   


	(4) The distributor refered to in (3) shall use its own measurement data if available. 
	(4) The distributor refered to in (3) shall use its own measurement data if available. 
	(4) The distributor refered to in (3) shall use its own measurement data if available. 

	(5) If the data refered to in (4) is not available, the distributor refered to in (3) shall use measurements used for records from deliveries made to the ditributor from a pipeline.  
	(5) If the data refered to in (4) is not available, the distributor refered to in (3) shall use measurements used for records from deliveries made to the ditributor from a pipeline.  

	(6) The distributor required to determine quantities of natural gas for the purposes of using Equation 400-3 of this method shall measure the volume of natural gas at the custody transfer meters.  
	(6) The distributor required to determine quantities of natural gas for the purposes of using Equation 400-3 of this method shall measure the volume of natural gas at the custody transfer meters.  

	(7) The distributor required to determine quantities of natural gas for the purposes of using Equation 400-4 of this method shall measure the volume of natural gas at all customer meters at the facility .  
	(7) The distributor required to determine quantities of natural gas for the purposes of using Equation 400-4 of this method shall measure the volume of natural gas at all customer meters at the facility .  

	(8) The distributor required to determine quantities of natural gas for the purposes of using Equation 400-5 of this section shall measure natural gas as follows: 
	(8) The distributor required to determine quantities of natural gas for the purposes of using Equation 400-5 of this section shall measure natural gas as follows: 

	(i) Fuel1 shall be measured at the on-system storage injection meters and at the meters measuring natural gas to be liquefied.  
	(i) Fuel1 shall be measured at the on-system storage injection meters and at the meters measuring natural gas to be liquefied.  

	(ii) Fuel2 shall be measured at the meters used for measuring on-system storage withdrawals and LNG vaporization injection.  
	(ii) Fuel2 shall be measured at the meters used for measuring on-system storage withdrawals and LNG vaporization injection.  

	(b) Determination of higher heating values (HHV). 
	(b) Determination of higher heating values (HHV). 

	(1) The distributor required to use Equation 400-1 shall, when using a distributor-specific HHV,  calculate the HHV in accordance with an appropriate standard test published by a consensus-based standards organization using one of the following measurements:  
	(1) The distributor required to use Equation 400-1 shall, when using a distributor-specific HHV,  calculate the HHV in accordance with an appropriate standard test published by a consensus-based standards organization using one of the following measurements:  

	(i) If the distributor takes its own HHV measurements in accordance with established business practices then its own measurements shall be used.  
	(i) If the distributor takes its own HHV measurements in accordance with established business practices then its own measurements shall be used.  

	(ii) If the distributor does not make its own measurements according to established business practices, it shall use its delivering pipeline measurements.  
	(ii) If the distributor does not make its own measurements according to established business practices, it shall use its delivering pipeline measurements.  

	(c) Determination of distributor-specific emission factors.  
	(c) Determination of distributor-specific emission factors.  

	(1) A distributor using a distributor-specific emission factor in accodance with this method shall conduct compositional analysis using an appropriate standard method published by a consensus-based standards organization to determine the CO2 emission factor.  
	(1) A distributor using a distributor-specific emission factor in accodance with this method shall conduct compositional analysis using an appropriate standard method published by a consensus-based standards organization to determine the CO2 emission factor.  

	(d) Equipment Calibration.  
	(d) Equipment Calibration.  

	(1) A distributor required to determine quantities of natural gas pursuant to this method shall calibrate equipment prior to its first use for the purposes of this method, using a standard method published by a consensus based standards organization or according to the equipment manufacturer’s directions.   
	(1) A distributor required to determine quantities of natural gas pursuant to this method shall calibrate equipment prior to its first use for the purposes of this method, using a standard method published by a consensus based standards organization or according to the equipment manufacturer’s directions.   

	(2) A distributor required to determine quantities of natural gas pursuant to this method shall recalibrate equipment mentioned in (1) at the frequency specified by the standard method or the manufacturer’s directions. 
	(2) A distributor required to determine quantities of natural gas pursuant to this method shall recalibrate equipment mentioned in (1) at the frequency specified by the standard method or the manufacturer’s directions. 


	ON.406  Procedures for estimating missing data 
	(a) Whenever a value for natural gas, HHV or EF is required by this method and is unavailable during a reporting period or part thereof, the distributor shall substitute a value for the missing data in accordance with the following:  
	(a) Whenever a value for natural gas, HHV or EF is required by this method and is unavailable during a reporting period or part thereof, the distributor shall substitute a value for the missing data in accordance with the following:  
	(a) Whenever a value for natural gas, HHV or EF is required by this method and is unavailable during a reporting period or part thereof, the distributor shall substitute a value for the missing data in accordance with the following:  


	(1) Substitute the missing quantity of natural gas with quantities derived from:  
	(i) The delivering pipeline metered deliveries at the custody transfer station or  
	(i) The delivering pipeline metered deliveries at the custody transfer station or  
	(i) The delivering pipeline metered deliveries at the custody transfer station or  

	(ii) Nominations and scheduled delivery quantities.  
	(ii) Nominations and scheduled delivery quantities.  


	(2) Substitute the missing HHV value with:  
	(i) Delivering pipeline measurements or   
	(i) Delivering pipeline measurements or   
	(i) Delivering pipeline measurements or   

	(ii) The default HHV provided in Table 400-1   
	(ii) The default HHV provided in Table 400-1   

	(iii)Where values relating to a distributor-specific emission factor are unavailable, substitute the missing EF value with the value from Table 400-1 or 400-2 as applicable  
	(iii)Where values relating to a distributor-specific emission factor are unavailable, substitute the missing EF value with the value from Table 400-1 or 400-2 as applicable  


	Table 400-1 —Default Factors for Calculation Methodology 1 
	Fuel 
	Fuel 
	Fuel 
	Fuel 

	Default High Heating Value Factor 
	Default High Heating Value Factor 

	Default CO2 Emission Factor (kg CO2 /GJ) 
	Default CO2 Emission Factor (kg CO2 /GJ) 

	Span

	Natural Gas 
	Natural Gas 
	Natural Gas 

	0.038 GJ/m3 
	0.038 GJ/m3 

	49.03 
	49.03 

	Span


	Table 400-2—Default Values for Calculation Methodology 2 
	Fuel 
	Fuel 
	Fuel 
	Fuel 

	Unit 
	Unit 

	Default CO2 Emission Value 
	Default CO2 Emission Value 
	(tonnes CO2/Unit) 

	Span

	Natural Gas 
	Natural Gas 
	Natural Gas 

	reference cubic metres (Rm3) 
	reference cubic metres (Rm3) 

	0.001863 
	0.001863 

	Span


	 

	ON.390 Supply of Petroleum Products 
	ON.390 Supply of Petroleum Products 
	ON.391 Source Definition 
	For the purposes of this method, the following definitions apply: 
	[Note for EBR posting:  “Consensus-based standards organizations” see proposed amendments to Guideline for definition] 
	“Co-process” means processing biomass feedstock material together with petroleum crude oil or petroleum based feedstock in a refinery to produce one or more petroleum products. 
	“Fractionator” means the owner and operator of a facility that fractionates natural gas liquids into their consitutent liquid products  including ethane, propane, normal butane, isobutane or pentanes plus, and uses it, or first places it in the Ontario market. 
	“Importer” means an entity that brings a petroleum product or natural gas liquid from outside of Ontario into Ontario and uses it, or first places it in the Ontario market. 
	“Inter-supplier agreement” means an arrangement between suppliers for the transfer of petroleum products, and includes arrangements relating to the purchase, sale, and exchange of petroleum products within Ontario.  
	“Manufacturers” means the owner and operator of a petroleum refinery that produces a petroleum product through the distillation and other processing of crude oil and uses the product, or first places it in the Ontario market.  
	“Petroleum products” means the products listed in Table 390-1 but does not include products used in aviation or marine applications or products which have a final destination outside of Ontario. 
	“Reference condition” means 15 degress Celsius and 101.325 kilopascal. 
	“Supply of petroleum products” means the supply and import of the products listed in Table 390-1 of this method  
	“Supplier” means a person who is required to report under the regulation and is: 
	(a) A manufacturer 
	(a) A manufacturer 
	(a) A manufacturer 

	(b) An importer  
	(b) An importer  

	(c) A fractionator or  
	(c) A fractionator or  

	(d) A party to an inter-supplier agreement  
	(d) A party to an inter-supplier agreement  


	ON.392 Greenhouse Gas Reporting Requirements 
	(a) The supplier shall include the following information in the annual report prepared pursuant to the regulation :  
	(a) The supplier shall include the following information in the annual report prepared pursuant to the regulation :  
	(a) The supplier shall include the following information in the annual report prepared pursuant to the regulation :  

	(1) The sum of greenhouse gas emissions expressed as tonnes of CO2e required to be reported in (b)(6) and (c)(4),  
	(1) The sum of greenhouse gas emissions expressed as tonnes of CO2e required to be reported in (b)(6) and (c)(4),  

	(b) In addition to the requirements in (a)(1), manufacturers and fractionators shall include the following information in the annual report prepared pursuant to the reguation: 
	(b) In addition to the requirements in (a)(1), manufacturers and fractionators shall include the following information in the annual report prepared pursuant to the reguation: 


	(1) The annual quantity in tonnes or kilolitres of each producti used in Equation 390-1 that is first placed into the Ontario market.  
	(1) The annual quantity in tonnes or kilolitres of each producti used in Equation 390-1 that is first placed into the Ontario market.  
	(1) The annual quantity in tonnes or kilolitres of each producti used in Equation 390-1 that is first placed into the Ontario market.  

	(2) The volume of biomass-based fuel blended with each producti reported in (1) of this section calculated in accordance with 390-8.  
	(2) The volume of biomass-based fuel blended with each producti reported in (1) of this section calculated in accordance with 390-8.  

	(3) The volume of each type of biomass that was co-processed with petroleum feedstock to produce a product listed in Table 390-1 expressed in tonnes or kilolitres. 
	(3) The volume of each type of biomass that was co-processed with petroleum feedstock to produce a product listed in Table 390-1 expressed in tonnes or kilolitres. 

	(4) The total annual greenhouse gas emissions, expressed in tonnes of CO2e, that would result from the complete combustion or oxidation of each product reported in section (b)(1) above, calculated in accordance with ON.393(a). 
	(4) The total annual greenhouse gas emissions, expressed in tonnes of CO2e, that would result from the complete combustion or oxidation of each product reported in section (b)(1) above, calculated in accordance with ON.393(a). 

	(5) The CO2 emissions, expressed in tonnes that would result from the complete combustion or oxidation of each type of biomass feedstock co-processed with petroleum feedstocks reported in section (b)(3) above, calculated in accordance with ON.393(b). 
	(5) The CO2 emissions, expressed in tonnes that would result from the complete combustion or oxidation of each type of biomass feedstock co-processed with petroleum feedstocks reported in section (b)(3) above, calculated in accordance with ON.393(b). 

	(6) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result from the complete combustion or oxidation of all products, calculated according to ON.393(c). 
	(6) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result from the complete combustion or oxidation of all products, calculated according to ON.393(c). 

	(7) The organization name and facility location of each person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under this Regulation to which the person has supplied products during the year, along with the volume of products delivered to each facility. 
	(7) The organization name and facility location of each person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under this Regulation to which the person has supplied products during the year, along with the volume of products delivered to each facility. 

	(c) In addition to the requirements in (a)(1), importers shall include the following information in the annual report prepared pursuant to the reguation 
	(c) In addition to the requirements in (a)(1), importers shall include the following information in the annual report prepared pursuant to the reguation 

	(1) The annual quantity in tonnes or kilolitres of each product listed in Table 390-1 that is first placed into the Ontario market.  
	(1) The annual quantity in tonnes or kilolitres of each product listed in Table 390-1 that is first placed into the Ontario market.  

	(2) The volume of biomass for each product reported in (c)(1) that was produced by blending a petroleum-based product with a biomass-based product.  
	(2) The volume of biomass for each product reported in (c)(1) that was produced by blending a petroleum-based product with a biomass-based product.  

	(3) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result from the complete combustion or oxidation of each product reported in s.(3)(a), calculated in accordance with ON.393(a). 
	(3) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result from the complete combustion or oxidation of each product reported in s.(3)(a), calculated in accordance with ON.393(a). 

	(4) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result from the complete combustion or oxidation of all products, calculated according to ON.393(c). 
	(4) The total annual greenhouse gas emissions, expressed in tonnes of CO2e that would result from the complete combustion or oxidation of all products, calculated according to ON.393(c). 

	(5) The organization name and facility location of each person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under this Regulation to which the person has supplied products during the year, along with the volume of products delivered to each person facility. 
	(5) The organization name and facility location of each person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under this Regulation to which the person has supplied products during the year, along with the volume of products delivered to each person facility. 


	ON.393 Calculating CO2 emissions. 
	(a) A supplier shall calculate CO2 emissions for each petroleum product supplied using equation 390-1. 
	 CO2i = Producti * EFi (Equation 390-1) 
	Where: 
	CO2i = Total annual CO2e emissions that would result from the complete combustion or oxidation of each petroleum product “i” expressed in tonnes. 
	Producti = Total annual quantity of petroleum product “i” calculated in accordance with paragraph (g) of this section  that is first placed into the  Ontario market by the supplier expressed in kilolitres for liquid petroleum products or tonnes for solid petroleum products.   
	EFi = Product-specific CO2e emission factor calculated in accordance with ON 393(f) expressed in tonnes of CO2e per kilolitre or per tonne of petroleum product. 
	(b) A supplier shall use Equation 390-2 to calculate CO2 emissions for each type of biomass that enters a manufacturing or fractionating facility and is co-processed.  
	(b) A supplier shall use Equation 390-2 to calculate CO2 emissions for each type of biomass that enters a manufacturing or fractionating facility and is co-processed.  
	(b) A supplier shall use Equation 390-2 to calculate CO2 emissions for each type of biomass that enters a manufacturing or fractionating facility and is co-processed.  


	CO2m = Producti * EFi * %Biomassm * 0.01 (Equation 390-2) 
	Where: 
	CO2m = Total annual CO2e emissions that would result from the complete combustion or oxidation of petroleum product “i” produced from biomass “m” expressed in tonnes. 
	Producti = Total annual volume of petroleum product “i” first placed into the Ontario  market by the person  expressed in kilolitres.   
	EFi = Product-specific CO2e emission factor calculated in accordance with ON.393(f)expressed in tonnes of CO2e per kilolitre. 
	%Biomassm = Annual per cent of biomassm that enters the manufacturing or fractionating facility that is co-processed with petroleum or natural gas liquid feedstocks to produce a petroleum product reported under paragraph (a) of this section expressed in per cent volume for liquids and per cent weight  for solid biomass. 
	(c) A supplier shall use Equation 390-3 to calculate CO2 emissions from petroleum products that are supplied to a person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under the Regulation.  
	(c) A supplier shall use Equation 390-3 to calculate CO2 emissions from petroleum products that are supplied to a person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under the Regulation.  
	(c) A supplier shall use Equation 390-3 to calculate CO2 emissions from petroleum products that are supplied to a person mentioned in section 2(1) of the Regulation that is required to report and verify emissions under the Regulation.  


	 
	 
	 (Equation 390-3) 
	InlineShape

	Where: 
	Productle = Total annual volume of petroleum products first placed into the Ontario market and supplied to persons that are required to report and verify emissions under the regulation expressed in kilolitres. 
	EFi = Product-specific CO2e emission factor calculated in accordance with ON 393(f) expressed in tonnes of CO2e per kilolitre or per tonne of petroleum product. 
	(d) Manufacturers and fractionators shall calculate the total CO2e emissions from all petroleum products supplied using Equation 390-4.  
	(d) Manufacturers and fractionators shall calculate the total CO2e emissions from all petroleum products supplied using Equation 390-4.  
	(d) Manufacturers and fractionators shall calculate the total CO2e emissions from all petroleum products supplied using Equation 390-4.  


	   (Equation 390-4) 
	   (Equation 390-4) 
	InlineShape

	(e) Importers shall calculate the total CO2e emissions from all petroleum products imported using Equation 390-5. 
	(e) Importers shall calculate the total CO2e emissions from all petroleum products imported using Equation 390-5. 
	(e) Importers shall calculate the total CO2e emissions from all petroleum products imported using Equation 390-5. 


	   (Equation 390-5) 
	   (Equation 390-5) 
	InlineShape

	(f) Suppliers shall determine the emission factors (EFi) for each petroleum product using one of the following calculation methods.  The same calculation method must be used for the entire quantity of the product for the reporting year. 
	(f) Suppliers shall determine the emission factors (EFi) for each petroleum product using one of the following calculation methods.  The same calculation method must be used for the entire quantity of the product for the reporting year. 
	(f) Suppliers shall determine the emission factors (EFi) for each petroleum product using one of the following calculation methods.  The same calculation method must be used for the entire quantity of the product for the reporting year. 

	(1) Calculation Method 1.  Use Equation 390-6 using the default CO2e emission factor listed for the product in Column A of Table 390-1   
	(1) Calculation Method 1.  Use Equation 390-6 using the default CO2e emission factor listed for the product in Column A of Table 390-1   

	(2) Calculation Method 2.  Use Equation 390-6 with the following values 
	(2) Calculation Method 2.  Use Equation 390-6 with the following values 

	(i) For solid products, develop emission factors according to Equation 390-6 using direct measurements of carbon share according to methods set out in ON.394(c).  
	(i) For solid products, develop emission factors according to Equation 390-6 using direct measurements of carbon share according to methods set out in ON.394(c).  

	(ii) For non-solid products, develop emission factors according to Equation 390-6 using direct measurements of density and carbon share according to methods set out in ON.394(c). 
	(ii) For non-solid products, develop emission factors according to Equation 390-6 using direct measurements of density and carbon share according to methods set out in ON.394(c). 


	(Equation 390-6) 
	(Equation 390-6) 
	InlineShape

	Where: 
	EFi = Emission factor of the petroleum product expressed in tonnes of CO2e per kilolitre or per tonne of product.  
	Density = Density of the petroleum product or natural gas liquid expressed in tonnes per kilolitre for non-solid products or having a value of 1 for solid products. 
	Carbon share = weight per cent of carbon in the petroleum product, expressed as a fraction such as expressing 75% as 0.75. 
	44/12 = Conversion factor for carbon to carbon dioxide.  
	EFCH4 = CH4 Emisions factor of the petroleum product expressed in grams of CH4 per litre from the relevant table in ON.20. 
	EFN2O = N2O Emisions factor of the petroleum product expressed grams of N2O per litre from the relevant table in ON.20. 
	(g) The supplier that produces a petroleum product by blending a petroleum-based product with a biomass-based fuel shall calculate the volume of the petroleum product according to the following methodology. 
	(g) The supplier that produces a petroleum product by blending a petroleum-based product with a biomass-based fuel shall calculate the volume of the petroleum product according to the following methodology. 
	(g) The supplier that produces a petroleum product by blending a petroleum-based product with a biomass-based fuel shall calculate the volume of the petroleum product according to the following methodology. 


	(1) Use Equation 390-8 to calculate productb for use in Equation 390-9. 
	(1) Use Equation 390-8 to calculate productb for use in Equation 390-9. 
	(1) Use Equation 390-8 to calculate productb for use in Equation 390-9. 


	 Productb =  Productt * %Voli (Equation 390-8) 
	Where: 
	Productt = Total volume of petroleum products and blended biomass-based fuels express in kilolitres. 
	%Voli = Percent volume of productt that is biomass. 
	(1) Use Equation 390-9 to calculate producti 
	 Producti  = Productt- Productb (Equation 390-9) 
	ON.394 Sampling, Analysis, and Measurement Requirements 
	(a) Determination of quantity of petroleum products.   
	(a) Determination of quantity of petroleum products.   
	(a) Determination of quantity of petroleum products.   

	(1) The supplier required to determine the quantities of petroleum products pursuant to this method shall determine those quantities using the following:   
	(1) The supplier required to determine the quantities of petroleum products pursuant to this method shall determine those quantities using the following:   

	(i) Appropriate standard methods published by a consensus-based standards organization or  
	(i) Appropriate standard methods published by a consensus-based standards organization or  

	(ii) Where no such methods exist, industry standard practices.  
	(ii) Where no such methods exist, industry standard practices.  

	(b) Equipment Calibration. 
	(b) Equipment Calibration. 

	(1) The supplier required to determine quantities of petroleum products pursuant to this method shall calibrate all measurement equipment prior to its first use for the purposes of this method using a standard method published by a consensus based standards organization or according to the calibration or verification procedures specified by the equipment manufacturer.   
	(1) The supplier required to determine quantities of petroleum products pursuant to this method shall calibrate all measurement equipment prior to its first use for the purposes of this method using a standard method published by a consensus based standards organization or according to the calibration or verification procedures specified by the equipment manufacturer.   

	(2) The supplier required to determine quantities of petroleum products pursuant to this method shall recalibrate equipment mentioned in (1) at the minimum frequency specified by the standard method or by the equipment manufacturer.   
	(2) The supplier required to determine quantities of petroleum products pursuant to this method shall recalibrate equipment mentioned in (1) at the minimum frequency specified by the standard method or by the equipment manufacturer.   

	(3) Sections (1) and (2) above do not apply to any equipment used for financial transactions.  
	(3) Sections (1) and (2) above do not apply to any equipment used for financial transactions.  

	(c) Procedures for determining emissions factors using direct measurements under Calculation Method 2 of ON.393(e)(2).   
	(c) Procedures for determining emissions factors using direct measurements under Calculation Method 2 of ON.393(e)(2).   

	(1) A supplier required to determine emissions factors using direct measurements pursuant to ON.393(e)(2) shall collect at least one sample of each petroleum product using an appropriate standard method published by a consensus-based standards organization for each calendar month of the reporting year in which the petroleum product is supplied in Ontario.  
	(1) A supplier required to determine emissions factors using direct measurements pursuant to ON.393(e)(2) shall collect at least one sample of each petroleum product using an appropriate standard method published by a consensus-based standards organization for each calendar month of the reporting year in which the petroleum product is supplied in Ontario.  

	(2) A supplier required to determine emissions factors should ensure the mixing and handling of samples are performed using an appropriate standard method published by a consensus-based standards organization.  
	(2) A supplier required to determine emissions factors should ensure the mixing and handling of samples are performed using an appropriate standard method published by a consensus-based standards organization.  


	(3) A supplier required to determine density measurements shall use the following for each sample collected under (1).  
	(3) A supplier required to determine density measurements shall use the following for each sample collected under (1).  
	(3) A supplier required to determine density measurements shall use the following for each sample collected under (1).  

	(i) For all products that are not solid, the supplier shall test for density using an appropriate standard method published by a consensus-based standards organization.   
	(i) For all products that are not solid, the supplier shall test for density using an appropriate standard method published by a consensus-based standards organization.   

	(ii) The density value for each petroleum product shall be generated by a single composite sample or an average of multiple samples.  
	(ii) The density value for each petroleum product shall be generated by a single composite sample or an average of multiple samples.  

	(iii)All measurements of density shall be temperature-adjusted and pressure-adjusted to the reference conditions contained in this method. 
	(iii)All measurements of density shall be temperature-adjusted and pressure-adjusted to the reference conditions contained in this method. 

	(4) For each sample collected under (1) the supplier required to determine the carbon share measurement shall do the following:  
	(4) For each sample collected under (1) the supplier required to determine the carbon share measurement shall do the following:  

	(i) Test for carbon share using an appropriate standard method published by a consensus-based standards organization.   
	(i) Test for carbon share using an appropriate standard method published by a consensus-based standards organization.   

	(ii) If the supplier uses a standard method that involves gas chromatography to determine the per cent mass of each component in a product the supplier shall calculate the product’s carbon share using Equation 390-7 
	(ii) If the supplier uses a standard method that involves gas chromatography to determine the per cent mass of each component in a product the supplier shall calculate the product’s carbon share using Equation 390-7 


	 Carbon Share = ∑(%Composition i…n * %Massi…n) (Equation 390-7) 
	Where: 
	%Composition i…n = Per cent of total mass of each molecular component in the petroleum product  
	%Massi…n = Per cent of total mass that carbon represents in each molecular component of the petroleum product. 
	(iii)The carbon share for each petroleum product shall be generated by a single composite sample or an average of multiple samples.   
	(iii)The carbon share for each petroleum product shall be generated by a single composite sample or an average of multiple samples.   
	(iii)The carbon share for each petroleum product shall be generated by a single composite sample or an average of multiple samples.   


	ON.395 Procedures for estimating missing data 
	(a) Determination of quantity.   
	(a) Determination of quantity.   
	(a) Determination of quantity.   


	The supplier shall ensure that whenever the  quantity of one or more petroleum products or types of biomass during any period is not measured (e.g., if a meter malfunctions), the following missing data procedures are used: 
	(1) For quantities of a product that are purchased or sold, the missing data shall be substituted using the supplier’s established procedures for billing purposes. 
	(1) For quantities of a product that are purchased or sold, the missing data shall be substituted using the supplier’s established procedures for billing purposes. 
	(1) For quantities of a product that are purchased or sold, the missing data shall be substituted using the supplier’s established procedures for billing purposes. 

	(2) For quantities of a product that are not purchased or sold but for which the custody is transferred, the missing data shall be substituted using the supplier’s established procedures for tracking purposes.  
	(2) For quantities of a product that are not purchased or sold but for which the custody is transferred, the missing data shall be substituted using the supplier’s established procedures for tracking purposes.  

	(b) Determination of emission factor.   
	(b) Determination of emission factor.   


	Where any of the procedures in ON.393(e)(2) cannot be followed to develop an emission factor for any reason, the supplier shall use ON.393(e)(1) for the entire reporting year.  
	Table 390-1 
	Default Factors for Petroleum Products 
	Petroleum Products 
	Petroleum Products 
	Petroleum Products 
	Petroleum Products 

	Column A: 
	Column A: 
	Emission Factor (tonnes CO2e /kL) 

	Span

	Automotive Gasoline 
	Automotive Gasoline 
	Automotive Gasoline 

	2.361 
	2.361 

	Span

	Diesels 
	Diesels 
	Diesels 

	3.007 
	3.007 

	Span

	Light fuel oils (No. 1,2) 
	Light fuel oils (No. 1,2) 
	Light fuel oils (No. 1,2) 

	2.735 
	2.735 

	Span

	Heavy fuel oils (No. 3, 4, 5, 6) 
	Heavy fuel oils (No. 3, 4, 5, 6) 
	Heavy fuel oils (No. 3, 4, 5, 6) 

	3.146 
	3.146 

	Span

	Petroleum Coke 
	Petroleum Coke 
	Petroleum Coke 

	3.869 
	3.869 

	Span

	Propane* 
	Propane* 
	Propane* 

	1.544 
	1.544 

	Span


	*The density and emission factors for propane shall be determined at 15 degrees Celsius and saturation pressure. 

	ON.230 Electricity transmission and distribution  
	ON.230 Electricity transmission and distribution  
	ON.231 Source Category Definition 
	“Automated mass-flow measurement” means the use of mass-flow meters attached to electrical power distribution equipment to directly measure the amount of SF6 added to equipment.  
	“electricity transmission and distribution and distribution’ means the transmission and distribution of electricity in Ontario using electric power transmission and distribution equipment including but not limited to transmission and distribution systems, substations, high-voltage circuit breakers, switches, and other electrical equipment.  
	“electricity transmitter” means a person that engages in electricity transmission and distribution and is required to report pursuant to this method.  
	“PFC” means perfluoroethane, perfluoropropane, perfluorobutane, perfluorocyclobutane, perfluoropentane, perfluorohexane. 
	“Storage containers” includes cylinders, gas carts, and other storage containers, but excludes electrical power distribution equipment.  
	“Total nameplate capacity” means the full and proper charge of the electrical power distribution equipment. 
	“Weigh-scale measurement” means measuring the SF6 or PFC in a storage container before and after its contents are added to electrical power distribution equipment with the difference being equal to the SF6 or PFC added to the equipment.  
	ON.232 Greenhouse Gas Reporting Requirements   
	(a) The electricity transmitter shall include the following information in the annual report required to be produced pursuant to the Regulation:  
	(a) The electricity transmitter shall include the following information in the annual report required to be produced pursuant to the Regulation:  
	(a) The electricity transmitter shall include the following information in the annual report required to be produced pursuant to the Regulation:  

	(1) The SF6 and PFC emissions from electricity transmission and distribution and distribution calculated in accordance with ON.233(a) and (b). 
	(1) The SF6 and PFC emissions from electricity transmission and distribution and distribution calculated in accordance with ON.233(a) and (b). 
	(1) The SF6 and PFC emissions from electricity transmission and distribution and distribution calculated in accordance with ON.233(a) and (b). 
	(1) The SF6 and PFC emissions from electricity transmission and distribution and distribution calculated in accordance with ON.233(a) and (b). 




	ON.233 Calculation of SF6 and PFC Emissions 
	(a) An electricity transmitter shall use one of the following approaches to calculate SF6 emissions  
	(a) An electricity transmitter shall use one of the following approaches to calculate SF6 emissions  
	(a) An electricity transmitter shall use one of the following approaches to calculate SF6 emissions  
	(a) An electricity transmitter shall use one of the following approaches to calculate SF6 emissions  

	(1) Mass Balance Approach. 
	(1) Mass Balance Approach. 
	(1) Mass Balance Approach. 



	(i) Calculate the change in inventory of SF6 in storage using Equation 230-1. 
	(i) Calculate the change in inventory of SF6 in storage using Equation 230-1. 


	Figure
	Equation 230-1 
	Where: 
	ΔSInv = Change in inventory of SF6 in storage expressed in kilograms 
	SInv-Begin = Quantity of SF6 in storage at the beginning of the reporting period expressed in kilograms; 
	SInv-End = Quantity of SF6 in storage at the end of the reporting period expressed in kilograms 
	(ii) Calculate the amount of all SF6 acquired during the year that is contained either in storage containers or in electrical power distribution equipment using Equation 230-2. 
	(ii) Calculate the amount of all SF6 acquired during the year that is contained either in storage containers or in electrical power distribution equipment using Equation 230-2. 
	(ii) Calculate the amount of all SF6 acquired during the year that is contained either in storage containers or in electrical power distribution equipment using Equation 230-2. 


	Equation 230-2 
	Figure
	Where: 
	SPA  = Sum of all SF6 acquired during the year that is contained either in storage containers or in electrical power distribution equipment expressed in kilograms; 
	SCyl = Quantity of SF6 in storage containers obtained from producers or distributors expressed in kilograms; 
	SEquip = Quantity of SF6 stored or contained inside equipment provided by electrical power distribution equipment manufacturers expressed in kilograms; 
	SRecyc-ret = Quantity of SF6 returned to site after off-site recycling expressed in kilograms. 
	(iii)Calculate the sum of all SF6 transferred out of the facility during the year either in storage containers or in electrical power distribution equipment using Equation 230-3.  
	(iii)Calculate the sum of all SF6 transferred out of the facility during the year either in storage containers or in electrical power distribution equipment using Equation 230-3.  
	(iii)Calculate the sum of all SF6 transferred out of the facility during the year either in storage containers or in electrical power distribution equipment using Equation 230-3.  


	Figure
	Equation 230-3 
	Where: 
	SSD = Sum of all SF6 transferred out of the facility during the year either in storage containers or in electrical power distribution equipment expressed in kilograms; 
	SSales = Quantity of SF6 sold or transferred to other facilities including SF6 that is left in electrical power distribution equipment that is sold expressed in kilograms; 
	SReturns = Quantity of SF6 returned to suppliers expressed in kilograms; 
	SDestruct = Quantity of SF6 sent to destruction facilities expressed in kilograms; 
	SRecyc-off = Quantity of SF6 sent off-site for recycling expressed in kilograms. 
	(iv) Calculate the net increase in total nameplate capacity of electrical power distribution equipment that uses SF6 using Equation 230-4.  
	(iv) Calculate the net increase in total nameplate capacity of electrical power distribution equipment that uses SF6 using Equation 230-4.  
	(iv) Calculate the net increase in total nameplate capacity of electrical power distribution equipment that uses SF6 using Equation 230-4.  


	Equation 230-4 
	Figure
	Where: 
	ΔSCap = Net increase in total nameplate capacity of electrical power distribution equipment that uses SF6 expressed in kilograms 
	SCap-new = Total nameplate capacity of new electrical power distribution equipment at proper full charge expressed in kilograms; 
	SCap-retire = Total nameplate capacity of electrical power distribution equipment  that has been retired, sold or transferred at proper full charge expressed in kilograms. 
	(v) Calculate total emissions for the reporting period using Equation 230-5.  
	(v) Calculate total emissions for the reporting period using Equation 230-5.  
	(v) Calculate total emissions for the reporting period using Equation 230-5.  


	Equation 230-5 
	Figure
	Where: 
	S = Total annual SF6 emissions expressed in tonnes; 
	ΔSInv = Change in inventory of SF6 in storage expressed in kilograms calculated in accordance with Equation 230-1; 
	SPA = Sum of all SF6 acquired that is contained either in storage containers or in electrical power distribution equipment expressed in kilograms, calculated in accordance with Equation 230-2; 
	SSD = Sum of all SF6 transferred out of the facility during the year that is contained either in storage containers or in electrical power distribution equipment expressed in kilograms calculated in accordance with Equation 230-3; 
	ΔSCap = Net increase in total nameplate capacity of electrical power distribution equipment using SF6 expressed in kilograms calculated in accordance with Equation 230-4  
	1,000 = Factor to convert kilograms to tonnes. 
	(2) Direct Measurement Approach. 
	(2) Direct Measurement Approach. 
	(2) Direct Measurement Approach. 
	(2) Direct Measurement Approach. 
	(2) Direct Measurement Approach. 



	(i) SF6 emissions from the operations phase shall be calculated by directly measuring the mass of SF6 added to electrical power distribution equipment during the operation phase using automated mass-flow measurement or weigh-scale measurement in accordance with Equation 230-6.  
	(i) SF6 emissions from the operations phase shall be calculated by directly measuring the mass of SF6 added to electrical power distribution equipment during the operation phase using automated mass-flow measurement or weigh-scale measurement in accordance with Equation 230-6.  


	Figure
	Equation 230-6 
	Where: 
	SO =  Annual SF6 emissions during the operation phase expressed in kilograms; 
	N =  Number of SF6 additions in a given year; 
	si =  SF6 added to electrical power distribution equipment during addition i, expressed in kilograms 
	(ii)  SF6 emissions from the decommissioning phase shall be calculated by directly measuring the amount of SF6 collected from any decommissioned electrical power distribution equipment calculated in accordance with Equation 230-7. 
	(ii)  SF6 emissions from the decommissioning phase shall be calculated by directly measuring the amount of SF6 collected from any decommissioned electrical power distribution equipment calculated in accordance with Equation 230-7. 
	(ii)  SF6 emissions from the decommissioning phase shall be calculated by directly measuring the amount of SF6 collected from any decommissioned electrical power distribution equipment calculated in accordance with Equation 230-7. 


	Figure
	Equation 230-7 
	Where: 
	SD = Annual SF6 emissions during decommissioning phase expressed in kilograms; 
	N =  Number of units of electrical power distribution equipment decommissioned in a given year; 
	NCi =  Nameplate capacity of decommissioned electrical power distribution equipment i, expressed in kilograms; 
	Si = SF6 collected from decommissioned electrical power distribution equipment i, expressed in kilograms. 
	(iii) Total annual SF6 emissions are calculated according to Equation 230-8.   
	(iii) Total annual SF6 emissions are calculated according to Equation 230-8.   
	(iii) Total annual SF6 emissions are calculated according to Equation 230-8.   


	Equation 230-8 
	Figure
	Where: 
	S = Annual SF6 emissions expressed in tonnes; 
	SO = Annual SF6 emissions during operation phase expressed in kilograms; 
	SD = Annual SF6 emissions during decommissioning phase expressed in kilograms. 
	(b) An electricity transmitter shall use the methods in (a) to calculate the emissions from PFCs, substituting PFCs for SF6 and making all other necessary substitutions in Equations 230-1 through 230-8. 
	(b) An electricity transmitter shall use the methods in (a) to calculate the emissions from PFCs, substituting PFCs for SF6 and making all other necessary substitutions in Equations 230-1 through 230-8. 
	(b) An electricity transmitter shall use the methods in (a) to calculate the emissions from PFCs, substituting PFCs for SF6 and making all other necessary substitutions in Equations 230-1 through 230-8. 
	(b) An electricity transmitter shall use the methods in (a) to calculate the emissions from PFCs, substituting PFCs for SF6 and making all other necessary substitutions in Equations 230-1 through 230-8. 



	ON.234 Sampling, Analysis, and Measurement Requirements  
	(a) When using the calculation methods in ON.233(a)(2) or the corresponding method required by ON.233 (b), an electricity transmitter shall measure additions of SF6 or PFCs during the operation phase using a measuring instrument such as a flowmeter or weigh scale. 
	(a) When using the calculation methods in ON.233(a)(2) or the corresponding method required by ON.233 (b), an electricity transmitter shall measure additions of SF6 or PFCs during the operation phase using a measuring instrument such as a flowmeter or weigh scale. 
	(a) When using the calculation methods in ON.233(a)(2) or the corresponding method required by ON.233 (b), an electricity transmitter shall measure additions of SF6 or PFCs during the operation phase using a measuring instrument such as a flowmeter or weigh scale. 

	(b) An electricity transmitter shall calibrate equipment used to measure the mass of SF6 or PFCs as follows. 
	(b) An electricity transmitter shall calibrate equipment used to measure the mass of SF6 or PFCs as follows. 

	(1) For automated mass-flow measurement, equipment shall be calibrated according to the calibration procedure specified by manufacturer. 
	(1) For automated mass-flow measurement, equipment shall be calibrated according to the calibration procedure specified by manufacturer. 
	(1) For automated mass-flow measurement, equipment shall be calibrated according to the calibration procedure specified by manufacturer. 
	(1) For automated mass-flow measurement, equipment shall be calibrated according to the calibration procedure specified by manufacturer. 

	(2) For weigh-scale measurement, equipment shall be calibrated every 6 months by weighing objects of pre-determined mass and zeroing the weigh scale accordingly. 
	(2) For weigh-scale measurement, equipment shall be calibrated every 6 months by weighing objects of pre-determined mass and zeroing the weigh scale accordingly. 




	ON.235 Procedures for Estimating Missing Data 
	Unavailable analytical Data 
	(a) Whenever analytical data relating to sampling is unavailable, the electricity transmitter shall, using the methods prescribed in ON.234, re-analyze the original sample, a backup sample or a replacement sample for the same measurement and sampling period. 
	(a) Whenever analytical data relating to sampling is unavailable, the electricity transmitter shall, using the methods prescribed in ON.234, re-analyze the original sample, a backup sample or a replacement sample for the same measurement and sampling period. 
	(a) Whenever analytical data relating to sampling is unavailable, the electricity transmitter shall, using the methods prescribed in ON.234, re-analyze the original sample, a backup sample or a replacement sample for the same measurement and sampling period. 


	Determination of Quantity 
	(b) Whenever sampling and measurement data required by ON.234 for the calculation of emissions is unavailable the person shall ensure that the data is substituted using the following missing data procedures: 
	(b) Whenever sampling and measurement data required by ON.234 for the calculation of emissions is unavailable the person shall ensure that the data is substituted using the following missing data procedures: 
	(b) Whenever sampling and measurement data required by ON.234 for the calculation of emissions is unavailable the person shall ensure that the data is substituted using the following missing data procedures: 

	(1) Determine the sampling or measurement rate that was used using Equation 230-9: 
	(1) Determine the sampling or measurement rate that was used using Equation 230-9: 


	𝑅=𝑄𝑆𝐴𝑐𝑡𝑄𝑆𝑅𝑒𝑞𝑢𝑖𝑟𝑒𝑑   Equation 230-9 
	Where: 
	R = Sampling or measurement rate that was used, expressed as a percentage 
	QSAc  = Quantity of actual samples or measurements obtained by the person 
	QSRequired  = Quantity of samples or measurements required under ON.230 
	(2) Substitute the missing data as follows, 
	(2) Substitute the missing data as follows, 
	(2) Substitute the missing data as follows, 

	(i) If R ≥ 0.9: substitute the missing data by the arithmetic mean of the sampling or measurement data from immediately before and after the missing data period. If no data is available from before the missing data period, the person shall use the first available data from after the missing data period; 
	(i) If R ≥ 0.9: substitute the missing data by the arithmetic mean of the sampling or measurement data from immediately before and after the missing data period. If no data is available from before the missing data period, the person shall use the first available data from after the missing data period; 

	(ii) If 0.75 ≤ R < 0.9: substitute the missing data with the highest data value sampled or analyzed during the reporting period for which the calculation is required; 
	(ii) If 0.75 ≤ R < 0.9: substitute the missing data with the highest data value sampled or analyzed during the reporting period for which the calculation is required; 

	(iii)If R < 0.75: substitute the missing data with the highest data value sampled or analyzed during the 3 preceding years; 
	(iii)If R < 0.75: substitute the missing data with the highest data value sampled or analyzed during the 3 preceding years; 

	(3) When the missing data concerns gas quantity, the replacement data shall be generated from best estimates based on all of the data relating to the processes. 
	(3) When the missing data concerns gas quantity, the replacement data shall be generated from best estimates based on all of the data relating to the processes. 

	(4) When the missing data relates to electrical power distribution equipment capacity, the replacement data shall be estimated on the basis of an equivalent nominal SF6 and PFC gas capacity, and on repair, replacement and maintenance data for similar pieces of equipment. 
	(4) When the missing data relates to electrical power distribution equipment capacity, the replacement data shall be estimated on the basis of an equivalent nominal SF6 and PFC gas capacity, and on repair, replacement and maintenance data for similar pieces of equipment. 



	ON.290 MAGNESIUM PRODUCTION 
	ON.290 MAGNESIUM PRODUCTION 
	ON.291 Source Category Definition 
	For the purpose of this method, the following definitions apply:  
	“Cover gas” means a greenhouse gas used to protect the surface of molten magnesium from rapid oxidation and burning in the presence of air including but not limited to: SF6 and HFC–134a.   
	“Carrier gas” means a gas mixed with a cover gas to transport and dilute the cover gas.  
	“Heels” means any material remaining in a tank following unloading, delivery, or discharge of the transported cargo.  
	“Magnesium  producer” means a person who produces magnesium and is required to report under the Regulation 
	“Magnesium production” means any process: 
	a) that produces magnesium metal through smelting, including electrolytic smelting, refining, or re-melting operations or  
	a) that produces magnesium metal through smelting, including electrolytic smelting, refining, or re-melting operations or  
	a) that produces magnesium metal through smelting, including electrolytic smelting, refining, or re-melting operations or  

	b) which uses molten magnesium in alloying, casting, drawing, extruding, forming, or rolling operations. 
	b) which uses molten magnesium in alloying, casting, drawing, extruding, forming, or rolling operations. 


	ON.292 Greenhouse Gas Reporting Requirements   
	The magnesium producer shall include the following information in the annual report required to be produced pursuant to the Regulation:  
	(a) The total annual emissions of each greenhouse gas listed in Table 1 of the Regulation resulting from the use of the gas as a cover or carrier gas in magnesium  production expressed in tonnes of CO2e per year calculated using the methods in ON.293. 
	(a) The total annual emissions of each greenhouse gas listed in Table 1 of the Regulation resulting from the use of the gas as a cover or carrier gas in magnesium  production expressed in tonnes of CO2e per year calculated using the methods in ON.293. 
	(a) The total annual emissions of each greenhouse gas listed in Table 1 of the Regulation resulting from the use of the gas as a cover or carrier gas in magnesium  production expressed in tonnes of CO2e per year calculated using the methods in ON.293. 

	(b) The total annual quantity of magnesium produced or processed, by process type, in tonnes; 
	(b) The total annual quantity of magnesium produced or processed, by process type, in tonnes; 

	(c) An explanation of any change greater than 30 per cent in the facility’s cover gas usage rate from the previous reporting period.  
	(c) An explanation of any change greater than 30 per cent in the facility’s cover gas usage rate from the previous reporting period.  

	(d) A description of any new melt protection technologies adopted to account for reduced or increased greenhouse gas emissions in the previous reporting period. 
	(d) A description of any new melt protection technologies adopted to account for reduced or increased greenhouse gas emissions in the previous reporting period. 


	ON.293 Calculation of GHG Emissions   
	(a) A magnesium producer shall use Equation 290-1 or 290-2 to calculate the mass of GHG emissions from the consumption of cover or carrier gases expressed in tonnes,  
	(a) A magnesium producer shall use Equation 290-1 or 290-2 to calculate the mass of GHG emissions from the consumption of cover or carrier gases expressed in tonnes,  
	(a) A magnesium producer shall use Equation 290-1 or 290-2 to calculate the mass of GHG emissions from the consumption of cover or carrier gases expressed in tonnes,  

	(1) Monitoring changes in container masses and inventories: 
	(1) Monitoring changes in container masses and inventories: 
	(1) Monitoring changes in container masses and inventories: 
	(1) Monitoring changes in container masses and inventories: 
	(1) Monitoring changes in container masses and inventories: 





	Equation 290-1 
	Figure
	Where: 
	IB,x = Inventory of cover gas or carrier gas x stored in cylinders or other containers at the beginning of the reporting period, including heels expressed in kg; 
	IE,x = Inventory of each cover gas or carrier gas x stored in cylinders or other containers at the end of the reporting period, including heels expressed in kg; 
	Ax = Acquisitions of cover gas or carrier gas x during the reporting period, including heels in cylinders or other containers returned to the magnesium production or processing facility expressed in kg; 
	Dx = Transfers of cover gas or carrier gas x off-site during the reporting period, including heels in cylinders or other containers returned by the magnesium production or processing facility to the gas supplier expressed in kg; 
	= Conversion factor from kg to tonnes; and 
	X = Each cover gas or carrier gas that is a GHG contained in Table 1 of the Regulation. 
	(2) Monitoring changes in masses of individual containers as contents are used:  
	(2) Monitoring changes in masses of individual containers as contents are used:  
	(2) Monitoring changes in masses of individual containers as contents are used:  
	(2) Monitoring changes in masses of individual containers as contents are used:  
	(2) Monitoring changes in masses of individual containers as contents are used:  
	(2) Monitoring changes in masses of individual containers as contents are used:  





	Figure
	Equation 290-2 
	Where: 
	Qp = Mass of the cover or carrier gas consumed calculated in accordance with Equation 290-3 expressed in kg; 
	n = Number of cylinders or other containers in period p; 
	0.001 = Conversion factor from kg to tonnes 
	(b) For the purposes of Equation 290-2, the mass of the cover or carrier gas consumed over the period p for an individual container shall be estimated by using Equation 290-3: 
	(b) For the purposes of Equation 290-2, the mass of the cover or carrier gas consumed over the period p for an individual container shall be estimated by using Equation 290-3: 
	(b) For the purposes of Equation 290-2, the mass of the cover or carrier gas consumed over the period p for an individual container shall be estimated by using Equation 290-3: 


	Equation 290-3 
	Figure
	Where: 
	MB = Mass of the cylinder or container’s contents expressed in kg at the beginning of period p; and 
	ME = Mass of the cylinder or container’s contents expressed in kg at the end of period p. 
	(c) Notwithstanding (b) above, if a facility has mass flow controllers (MFC) and the capacity to track and record MFC measurements to estimate total gas usage, the mass of each cover or carrier gas monitored may be used as the value for Qp  in Equation 290-2 expressed in kg. 
	(c) Notwithstanding (b) above, if a facility has mass flow controllers (MFC) and the capacity to track and record MFC measurements to estimate total gas usage, the mass of each cover or carrier gas monitored may be used as the value for Qp  in Equation 290-2 expressed in kg. 
	(c) Notwithstanding (b) above, if a facility has mass flow controllers (MFC) and the capacity to track and record MFC measurements to estimate total gas usage, the mass of each cover or carrier gas monitored may be used as the value for Qp  in Equation 290-2 expressed in kg. 


	ON.294 Sampling, Analysis, and Measurement Requirements  
	Determination of quantities of cover and carrier gases and mass flows 
	(a) The magnesium producer required to determine quantities of cover and carrier gases for the purposes of using this method shall determine changes in cylinder or container weights and inventories as follows: 
	(a) The magnesium producer required to determine quantities of cover and carrier gases for the purposes of using this method shall determine changes in cylinder or container weights and inventories as follows: 
	(a) The magnesium producer required to determine quantities of cover and carrier gases for the purposes of using this method shall determine changes in cylinder or container weights and inventories as follows: 


	(1) using scales or load cells with an accuracy of 1 per cent of full scale or better, accounting for the tare weights of the cylinders or other containers or 
	(1) using scales or load cells with an accuracy of 1 per cent of full scale or better, accounting for the tare weights of the cylinders or other containers or 
	(1) using scales or load cells with an accuracy of 1 per cent of full scale or better, accounting for the tare weights of the cylinders or other containers or 

	(2) using gas masses or weights provided by the gas supplier (e.g., for the contents of containers containing new gas or for the heels remaining in cylinders or other containers returned to the gas supplier) if the supplier provides documentation verifying that accuracy standards in (c) are met.   
	(2) using gas masses or weights provided by the gas supplier (e.g., for the contents of containers containing new gas or for the heels remaining in cylinders or other containers returned to the gas supplier) if the supplier provides documentation verifying that accuracy standards in (c) are met.   

	(b) The magnesium producer required to determine quantities of cover and carrier gases for the purposes of using Equations 290-2 and 290-3 shall monitor and record cylinder and other container identities and masses as follows: 
	(b) The magnesium producer required to determine quantities of cover and carrier gases for the purposes of using Equations 290-2 and 290-3 shall monitor and record cylinder and other container identities and masses as follows: 

	(1) Track the identities and masses of cylinders and other containers leaving and entering storage with check-out and check-in sheets and procedures.  
	(1) Track the identities and masses of cylinders and other containers leaving and entering storage with check-out and check-in sheets and procedures.  

	(2) Measure masses of cylinders and other containers returning to storage immediately before the cylinders or other containers are put back into storage. 
	(2) Measure masses of cylinders and other containers returning to storage immediately before the cylinders or other containers are put back into storage. 

	(c) The person required to monitor the mass flows of the cover or carrier gas into the gas distribution system for the purposes of ON.293(c) shall use gas flow meters or mass flow controllers, with an accuracy of 1 per cent of full scale or better. 
	(c) The person required to monitor the mass flows of the cover or carrier gas into the gas distribution system for the purposes of ON.293(c) shall use gas flow meters or mass flow controllers, with an accuracy of 1 per cent of full scale or better. 


	Equipment Calibration 
	(d) A person required to determine quantities of cover and carrier gases pursuant to this method shall calibrate all flow meters, scales, and load cells prior to its first use for the purposes of this method using calibration procedures specified by the equipment manufacturer.   
	(d) A person required to determine quantities of cover and carrier gases pursuant to this method shall calibrate all flow meters, scales, and load cells prior to its first use for the purposes of this method using calibration procedures specified by the equipment manufacturer.   
	(d) A person required to determine quantities of cover and carrier gases pursuant to this method shall calibrate all flow meters, scales, and load cells prior to its first use for the purposes of this method using calibration procedures specified by the equipment manufacturer.   

	(e) A person required to determine quantities of cover and carrier gases pursuant to this method shall recalibrate equipment mentioned in (d) at the minimum frequency specified by the manufacturer. 
	(e) A person required to determine quantities of cover and carrier gases pursuant to this method shall recalibrate equipment mentioned in (d) at the minimum frequency specified by the manufacturer. 


	ON.295 Procedures for Missing Data 
	Unavailable analytical data relating to sampling 
	(a) Whenever analytical data relating to sampling is unavailable, the magnesium producer shall, using the methods prescribed in ON.294, re-analyze the original sample, a backup sample or a replacement sample for the same measurement and sampling period. 
	(a) Whenever analytical data relating to sampling is unavailable, the magnesium producer shall, using the methods prescribed in ON.294, re-analyze the original sample, a backup sample or a replacement sample for the same measurement and sampling period. 
	(a) Whenever analytical data relating to sampling is unavailable, the magnesium producer shall, using the methods prescribed in ON.294, re-analyze the original sample, a backup sample or a replacement sample for the same measurement and sampling period. 


	Determination of quantity 
	(b) Whenever sampling and measurement data required by ON.293 for the calculation of emissions is unavailable, the person shall ensure that the data is substituted using the following missing data procedures: 
	(b) Whenever sampling and measurement data required by ON.293 for the calculation of emissions is unavailable, the person shall ensure that the data is substituted using the following missing data procedures: 
	(b) Whenever sampling and measurement data required by ON.293 for the calculation of emissions is unavailable, the person shall ensure that the data is substituted using the following missing data procedures: 

	(1) Replace missing data on the emissions of cover or carrier gases by multiplying magnesium production during the missing data period by the average cover or carrier gas usage rate calculated using equation 290-4.   
	(1) Replace missing data on the emissions of cover or carrier gases by multiplying magnesium production during the missing data period by the average cover or carrier gas usage rate calculated using equation 290-4.   


	Equation 290-4 
	Figure
	Where: 
	Rx = Usage rate of a particular cover gas or carrier gas x over the period of comparable operation expressed in tonnes gas/tonne Mg; 
	Cx = Consumption of a particular cover gas or carrier gas x over the period of comparable operation expressed in kg; 
	Mg = Magnesium produced or fed into the process over the period of comparable operation expressed in tonnes; 
	0.001 = Conversion factor from kg to tonnes; and 
	X = Each cover gas or carrier gas that is a GHG listed in Table 1 of the Regulation. 
	Unavailable weights  
	(c) Where the calculation of the before and after weight of a cylinder or other container is required, and a precise weight is not available, the magnesium producer shall assume that the cylinder or other container, except for the heel, was emptied. 
	(c) Where the calculation of the before and after weight of a cylinder or other container is required, and a precise weight is not available, the magnesium producer shall assume that the cylinder or other container, except for the heel, was emptied. 
	(c) Where the calculation of the before and after weight of a cylinder or other container is required, and a precise weight is not available, the magnesium producer shall assume that the cylinder or other container, except for the heel, was emptied. 


	Records for missing data 
	(d) The magnesium producer shall ensure that where data is missing, the following information is recorded; 
	(d) The magnesium producer shall ensure that where data is missing, the following information is recorded; 
	(d) The magnesium producer shall ensure that where data is missing, the following information is recorded; 

	(1) The length of time the data was missing for each cover gas or carrier gas,  
	(1) The length of time the data was missing for each cover gas or carrier gas,  

	(2) The method used to estimate emissions in the absence of the data, and  
	(2) The method used to estimate emissions in the absence of the data, and  

	(3) The quantity of emissions estimated using that method. 
	(3) The quantity of emissions estimated using that method. 



	ON.280 Operation of Mobile Equipment at  Facilities  
	ON.280 Operation of Mobile Equipment at  Facilities  
	ON.281 Source Category Definition  
	For the purpose of this method, the following definitions apply: 
	“Operation of mobile equipment at a facility” means the operation by any person of mobile equipment related to production as part of normal facility operations. 
	“Mobile equipment operator” means an owner and operator of a facility that has mobile equipment and who is required to report under s. 2(1) of the regulation. 
	“Mobile equipment” means mobile industrial equipment used for on-site transportation or movement of substances, materials and products at the facility including tractors, mobile cranes, log transfer equipment, mining machinery, graders, backhoes and bulldozers but does not include on-road vehicles, aircrafts or marine vessel.   
	“On-road vehicle” has the same meaning as in the On-Road Vehicle and Engine Emission Regulations (Canada)  
	ON.282 Greenhouse Gas Reporting Requirements  
	(a) The mobile equipment operator shall include the following information in the annual report required to be prepared pursuant the Regulation, 
	(a) The mobile equipment operator shall include the following information in the annual report required to be prepared pursuant the Regulation, 
	(a) The mobile equipment operator shall include the following information in the annual report required to be prepared pursuant the Regulation, 

	(1) The total annual CO2, CO2 from biomass, CH4  and N2O emissions that would result from the complete combustion of each fuel type used by all mobile sources at the facility calculated in accordance with ON.283  and ON 284 expressed in tonnes.  
	(1) The total annual CO2, CO2 from biomass, CH4  and N2O emissions that would result from the complete combustion of each fuel type used by all mobile sources at the facility calculated in accordance with ON.283  and ON 284 expressed in tonnes.  

	(2) The total annual quantity of each type of fuel used by all mobile equipment at the facility expressed in kilolitres calculated in accordance with ON.285. 
	(2) The total annual quantity of each type of fuel used by all mobile equipment at the facility expressed in kilolitres calculated in accordance with ON.285. 


	ON.283 Calculation of CO2 Emissions  
	(a) The mobile equipment operator shall use one of the following calculation methodologies to calculate the total annual CO2 emissions, including total annual CO2 emissions from biomass: 
	(a) The mobile equipment operator shall use one of the following calculation methodologies to calculate the total annual CO2 emissions, including total annual CO2 emissions from biomass: 
	(a) The mobile equipment operator shall use one of the following calculation methodologies to calculate the total annual CO2 emissions, including total annual CO2 emissions from biomass: 

	(1) Calculation Methodology 1- Fossil Fuel Usage:   
	(1) Calculation Methodology 1- Fossil Fuel Usage:   


	EtotalCO2 = Qi × EFi   Equation 280-1 
	Where:  
	EtotalCO2 = total annual CO2 emissions  that would result from the complete combustion of each fuel type used by all  mobile equipment at the facility  expressed in tonnes;  
	Qi = total annual quantity of fuel i used in mobile equipment expressed in litres;  
	EFi = Emission factor for fuel i expressed in tonnes of CO2/litre  
	(2) Calculation Methodology 2 – Hours of operation: 
	(2) Calculation Methodology 2 – Hours of operation: 
	(2) Calculation Methodology 2 – Hours of operation: 


	Step 1 Ei,k CO2 = (hi,k × hpi,k × LFi,k × BSFCi,k )× EFi,CO2  Equation 280-2 
	Step 2 𝐸Total,I,CO2 = ∑𝐸i,k ,CO2𝑘  Equation 280-3 
	Where: 
	Ei,k,CO2 =  Total annual CO2 emissions from mobile equipment k for fuel i expressed in tonnes; 
	hi,k = Total annual hours of operation for mobile equipment k for fuel i expressed in hours; 
	hpi,k = Rated equipment horsepower for mobile equipment k for fuel i expressed in horsepower; 
	LFi,k = Load factor for mobile equipment k for fuel i expressed in a range between 0 and 1; 
	BSFCi,k = Brake-specific fuel consumption for mobile equipment k for fuel i expressed in litres/horsepower-per hour; 
	EFi, = Emission factor for fuel i expressed in tonnes of CO2/litre.  
	ETotal,i,CO2 = Total annual CO2 emissions  that would result from the complete combustion of each fuel type used by all  mobile equipment at the facility  expressed in tonnes;  
	(3) Calculation Methodology 3 - Environment Canada Reporting:  
	(3) Calculation Methodology 3 - Environment Canada Reporting:  
	(3) Calculation Methodology 3 - Environment Canada Reporting:  


	Determine the total annual CO2 emissions reported to Environment Canada’s Greenhouse Gas Emissions Reporting Program pursuant to any submissions that the mobile operator was required to make to the Federal government under section 46 or 71 of the Canadian Environmental Protection Act, 1999 for each fuel type used by all mobile sources at the facility expressed in tonnes. 
	ON.284 Calculation of CH4 and N2O Emissions  
	(a) The mobile equipment operator shall use one of the following calculation methodologies to calculate the annual CH4 and N2O emissions: 
	(a) The mobile equipment operator shall use one of the following calculation methodologies to calculate the annual CH4 and N2O emissions: 
	(a) The mobile equipment operator shall use one of the following calculation methodologies to calculate the annual CH4 and N2O emissions: 

	(1) Calculation Methodology 1- Fossil Fuel Usage:   
	(1) Calculation Methodology 1- Fossil Fuel Usage:   


	Etotali,g = Qi x EFi,g  x (1/106) Equation 280-4 
	Where:  
	Etotal,i,g = Total annual emissions of greenhouse gas g (i.e. CH4 or N2O) from mobile equipment for fuel i expressed in tonnes; 
	Qi = Total annual quantity of fuel i expressed in litres;  
	EFi,g = Emission factor for CH4 or N2O for fuel i expressed in grams/litre;  
	(1/106) = Conversion factor from grams to tonnes. 
	(2) Calculation Methodology 2 – Hours of Operation: 
	(2) Calculation Methodology 2 – Hours of Operation: 
	(2) Calculation Methodology 2 – Hours of Operation: 


	Step 1 Ei,k,g = = (hi,k × hpi,k × LFi,k × BSFCi,k ) x EFi,g  x (1/106) Equation 280-5 
	Step 2 𝐸Total,i,g = ∑𝐸i,g,k𝑘  Equation 280-6 
	Where:  
	Ei,k,g = Total annual greenhouse gas g (CH4 or N2O) emissions from mobile equipment k for fuel i expressed in tonnes;  
	hi,k = Total annual hours of operation for mobile equipment k for fuel i expressed in hours;  
	hpi,k = Rated equipment horsepower for mobile equipment k for fuel i expressed  in horsepower;  
	LFi,k = Load factor for mobile equipment k for fuel i expressed in a range between 0 and 1;  
	BSFCi,k = Brake-specific fuel consumption for mobile equipment k for fuel i expressed in litres/horsepower-per hour; 
	EFi,g = Emission factor for greenhouse gas g (i.e. CH4 or N2O) for fuel i as listed in ON.20 expressed in grams/litre;  
	(1/106) = Conversion factor from grams to metric tons;  
	ETotal,i,g = Total Annual emissions greenhouse gas g (CH4 or N2O) for fuel i expressed in tonnes.  
	(3) Calculation Methodology 3 – Environment Canada Reporting:  
	(3) Calculation Methodology 3 – Environment Canada Reporting:  
	(3) Calculation Methodology 3 – Environment Canada Reporting:  


	Determine the total annual CH4 and N2O emissions reported to Environment Canada’s Greenhouse Gas Emissions Reporting Program pursuant to any submissions that the mobile operator was required to make to the Federal government under section 46 or 71 of the Canadian Environmental Protection Act, 1999 for each fuel type used by all mobile sources at the facility expressed in tonnes for each fuel type used by all mobile sources at the facility expressed in tonnes. 
	ON.285 Sampling, Analysis, and Measurement Requirements  
	Emission Factors: 
	(a) The mobile equipment operator shall use one of the following emissions factors when using Methodology 1 and 2 in ON 283 and ON 284:  
	(a) The mobile equipment operator shall use one of the following emissions factors when using Methodology 1 and 2 in ON 283 and ON 284:  
	(a) The mobile equipment operator shall use one of the following emissions factors when using Methodology 1 and 2 in ON 283 and ON 284:  


	(1) The emission factor for the fuel type listed in ON. 20, or 
	(1) The emission factor for the fuel type listed in ON. 20, or 
	(1) The emission factor for the fuel type listed in ON. 20, or 

	(2) A mobile-operator-specific emissions factor  
	(2) A mobile-operator-specific emissions factor  


	Fuel Quantities: 
	(b) The mobile equipment operator shall, on an annual basis, determine the fuel volume required in methodology 1 in ON 283 and 284 by using vendor receipts in the calendar year, dipstick measurement, or other means.  
	(b) The mobile equipment operator shall, on an annual basis, determine the fuel volume required in methodology 1 in ON 283 and 284 by using vendor receipts in the calendar year, dipstick measurement, or other means.  
	(b) The mobile equipment operator shall, on an annual basis, determine the fuel volume required in methodology 1 in ON 283 and 284 by using vendor receipts in the calendar year, dipstick measurement, or other means.  

	(c) The mobile equipment operator may use engineering estimates when determining the portion of the biofuel in a mixture of biofuel and fossil fuel for the purpose of methodology 1 in ON 283 and 284. 
	(c) The mobile equipment operator may use engineering estimates when determining the portion of the biofuel in a mixture of biofuel and fossil fuel for the purpose of methodology 1 in ON 283 and 284. 


	Hours of Operation: 
	(d) The mobile equipment operator shall use the records kept by the facility setting out the hours of operation for the mobile equipment subject to the report when using calculation methodology 2 in ON 283 and ON 284. 
	(d) The mobile equipment operator shall use the records kept by the facility setting out the hours of operation for the mobile equipment subject to the report when using calculation methodology 2 in ON 283 and ON 284. 
	(d) The mobile equipment operator shall use the records kept by the facility setting out the hours of operation for the mobile equipment subject to the report when using calculation methodology 2 in ON 283 and ON 284. 


	ON.286 Procedures for estimating missing data 
	Where the missing data concerns fuel quantity, the replacement data shall be generated from best estimates based on all of the data relating to the mobile equipment. 
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