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1.0 Project and Methodology Scope and Description

This quantification protocol is written for the acid gas processing system operator or an
acid gas project developer. Some familiarity with, or general understanding of, the
operation of an acid gas processing facility is assumed.

The opportunity for generating carbon offsets with this protocol arises from the direct and
indirect reductions of greenhouse gas (GHG) emissions resulting from the geological

processing.

1.1 Protocol Scope and Description

Processing a raw gas stream for the purpose of producing a saleable natural gas product
results in an acid gas waste stream by-product. The acid gas stream can contain
significant amounts of both hydrogen sulphide (H,S), Carbon Dioxide (CO,) and other
contaminants.

In the baseline condition for projects applying this protocol, the acid gas stream would be
processed in;

- { Formatted

- [ Deleted: natural

e aliquid Redox Process, - {Deleted: or
e inaMulti-Stage Claus wnit,or | peteted: m
e directly incinerated - \\ { Deleted: s

tail gas_or acid gas (the latter in the direct incineration process). In the project condition
capture and permanent containment of the entire acid gas stream reduces the quantity of
CO; released to the atmosphere.

Further, the process of compression, transportation, and sequestration of acid gas reduces
the quantity of GHG released to the atmosphere as it is less energy intensive than the

process flow diagram for a typical project. In some cases where a, Multi-Stage Claus Unit

- T T S

f{(\" ‘[Deleted: the

is_already in operation (in the actual vs. theoretical baseline) the operator may make the
decision to maintain the process to produce elemental sulfur and steam from the Claus
unit. This flexibility is has been incorporated in the protocol.

Where the waste acid gas stream is injected into an active reservoir (where raw gas is
actively being withdrawn) there is the opportunity for the CO, to be “recycled” — that is
the same CO, molecule could be withdrawn with the raw gas — separated and re-injected
over and over — resulting in an over estimation of the baseline condition and thus the
resulting offset. With the objective of conservativeness where CO, is captured and
injected into an active reservoir, the CO, will be considered recycled and no credit
claimed.
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Finally, the offsets resulting from Acid Gas Injection projects implemented in

the project monitoring and robustness of the injection reservoir mandated by the regulator .

in the permitting phase.

Protocol Approach

This protocol serves as a generic ‘recipe’ for project developers to follow in order to meet
the measurement, monitoring and GHG quantification requirements for reductions from
acid gas sequestration activities under controlled conditions.

the direct incineration of an acid gas stream. The appropriate technology for the baseline
condition is based on the concentration of H,S in the acid gas stream. Baseline emissions
are therefore calculated from a theoretically appropriately sized Liquid Redox Process, or

Multi-Stage Cluas Unit is specified, a significant thermal energy credit resulting from the

flow diagram for a typical baseline configuration.
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FIGURE 1.1: Process Flow Diagram for Project Condition
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FIGURE 1.2: Process Flow Diagram for Baseline Condition
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developer must provide evidence that:

1.

The sequestration project results in removal of emissions that would otherwise
have been released to the atmosphere as indicated by an affirmation from the
project developer and project schematics;

Where the entities/operations are separate and distinct, the emissions reduced are
captured under the protocol and will be reported as being emitted at the source
facility such that the emission reductions are not double counted,;

051: Injection and Disposal Wells — Well Classifications, Completions, Loggmg
and Testing Requirements.

Metering of injected gas volumes takes place as close to the injection point as is
reasonable to address the potential for fugitive emissions as demonstrated by a
project schematics;

The quantification of reductions achieved by the project is based on actual
measurement and monitoring (except where indicated in this protocol) as
indicated by the proper application of this protocol; and

The project must meet the requirements for offset eligibility as specified in the
applicable regulation and guidance documents for the Alberta Offset System.

Protocol Flexibility:
Flexibility in applying the quantification protocol is provided to project developers in the
| following ways:

1. Project developers may use alternative monitoring methodologies and/or
equipment rather than the methodologies and/or equipment described in this
protocol. The proponent must justify that the chosen methodology and/or
equipment provides equivalent or more conservative data than the specified
equipment;

2. Site specific emission factors may be substituted for the generic emission
factors indicated in this protocol document. The methodology for generation
of these emission factors must be sufficiently robust as to ensure reasonable
accuracy;

3. Where a significant volume of the raw gas is produced from the same
reservoir as the acid gas injection well, an alternate methodology for
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calculating the volume of recycled gas may be used. The proponent must
justify that the chosen methodology provides verifiable data.

4. Projects may be developed where existing Claus units will remain in place.
The baseline condition in this case should be redefined to exclude emissions
resulting from the operation of the existing Claus unit.

5. The thermal energy credit produced by a Multi-Stage Claus unit may be - - w Formatted: Bullets and ‘

calculated by relating the sulphur content of the acid gas input stream to the

Numbering

exothermic energy produced in the Claus process.

6. Where the thermal energy credit produced by a Claus unit is relatively small, «-- W Formatted: Bullets and ‘

the related emissions may be excluded. The proponent must justify the

Numbering

decision to exclude these emissions by demonstrating the relative quantity.

If applicable, the proponent must indicate and justify why flexibility provisions have

been used.

1.2 Glossary of New Terms

Please refer to - http://www.glossary.oilfield.slb.com/MainIndex.cfm?ID=1

Acid Gas: A gas that can form acidic solutions when mixed with - {Deleted: - )
water. The most common acid gases are hydrogen sulfide - ‘[Formatted: Font: Not Bold J
[H,S] and carbon dioxide [CO,] gases. Both gases cause
corrosion; hydrogen sulfide is extremely poisonous.

Hydrogen sulfide and carbon dioxide gases are obtained
after a sweetening process applied to a sour gas.

Acid Gas Injection: Jnjection of acid gas into deep geological formationst - {Deleted: § )
including, but not necessarily limited to, depleted oil and " { Formatted: Normal, Justified,
gas reservoirs and deep saline aquifers. \\1\\ L“g;"::#eﬁ: 0 cm, Hanging:

o Ls
Aquifer A water-bearing portion of a petroleum reservoir with a< . [ Deteted: —injecion )
S water drive. " [peteted: 6 )
\\\\\\‘[ Formatted: Font: Not Bold ]

Reservoir: A subsurface body of rock having sufficient porosity and« ' | Formatted: Justified, Indent:
permeability to store and transmit fluids. Sedimentary rocks . ' {Left: 0cm, Hanging: 5.08 cm
are the most common reservoir rocks because they have \{De'eted: - )
more porosity than most igneous and metamorphic rocks | Formatted: Normal, Justified,

.- . .| Indent: Left: 0 cm, Hanging:
and form under temperature conditions at which " | 5.08 cm
hydrocarbons can be preserved. A reservoir is a critical \{ Deleted: — ]
component of a complete petroleum system.
<+~~~ 7 Formatted: Justified, Indent:
Left: 0 cm, Hanging: 5.08 cm
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2.0 Quantification Development and Justification

The following sections outline the quantification development and justification.

2.1 ldentification of Sources and Sinks (SS’s) for the Project

| Based on the process flow diagrams provided in FIGURE 1.1, the project SS’s are, ,,rl{Deleted:were

organized into life cycle categories in FIGURE 2.1. Descriptions of each of the SS’s and
their classification as controlled, related or affected are provide in TABLE 2.1.
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FIGURE 2.1: Project Element Life Cycle Chart
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Table 2.1: Project SS's

1.SS

2. Description

3. Controlled,

Related or Affected

Upstream SS’s during

Project Operation

P1 Raw Gas Production

Raw gas is collected from a group of adjacent wells where the moisture content is reduced
by removing water and natural gas condensate. Condensate is transported to oil refineries
and wastewater is disposed. The raw gas is piped to processing plants. The quantity of
GHG in the raw gas would need to be tracked. The types and quantities of fuels used in
extraction equipment would need to be tracked.

Related

P2 Gas Sweetening

An amine treatment is applied to remove hydrogen sulfide and carbon dioxide. Volumes
and types of energy inputs would need to be tracked.

Related

P3 Gas Processing

Further processing is required to remove water vapour and natural gas liquids (NGL) from
the sales gas which is completed through different processes. The resulting sales gas
contains small amounts of carbon dioxide. The types and quantities of energy required
would need to be tracked. Carbon dioxide in sales gas would need to be tracked.

Related

P4 Sale Gas -
Distribution and Usage

Natural Gas and other commercially viable NGL products may be input to a pipeline
system or transported by rail or truck to customers at another point. The most likely use
would be controlled combustion. The quantities of natural gas and NGL products would
need to be tracked. Volumes and types of energy would need to be tracked.

Related

Each of the fuels used throughout the on-site component of the project will need to be

considered under this SS. Volumes and types of fuels are the important characteristics to
be tracked.

Each of the fuels used throughout the on-site component of the project will need to be
transported to the site. This may include shipments by tanker or by pipeline contributing
7e£1ﬁi£)r7nent to an existing commercial fuelling station as the fuel used to take the
equipment to the site is captured under other SS’s.

Electricity may be produced off-site. Measurement of the quantity of electricity required

On-Site SS’s during Project Operation

PS5 Multi-Stage Claus
Unit

A Multi-Stage Claus Unit may be used to reduce H,S content of the acid gas by removing
elemental sulphur through a multi-stage process. The process is exothermic. Quantities
and types for each of the energy inputs may need to be tracked. Net energy production

Controlled
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from the process may need to be tracked.
P6 Acid Gas The compressor system fuel may compose of diesel, natural gas or electricity and these
Dehydration and additional GHG emissions are attributed to the project. Quantities and types for each of Controlled
Compression the energy inputs may need to be tracked.
Compressed acid gas may be shipped in a pipeline to an injection site. Fugitive emissions
P7 Gas Transportation may occur from equipment used to transport injection gas. The quantity of fugitive Controlled
emissions would need to be tracked.
Flaring of Acid Gas may be required during upset conditions or during maintenance to
P8 Upset Flaring downstream elements. GHG emissions would result from the combustion of natural gas Controlled
in the flaring process as well as the GHG content of the Acid Gas. Quantities of Acid Gas
and natural gas as well as any pilot fuels would need to be tracked.
_ . Additional compression and monitoring equipment may be required at the injections site.
P9 Injection Unit . L L
Operation These .s.ystems may be fuelled by diesel or ngtural gas resulting in GHG emissions. Controlled
Quantities and types for each of the energy inputs may need to be tracked.
. Geologically sequestered gas may escape from reservoir. Six potential escape pathways
P11 Accidental Release have bgeen i(}i,ent?ﬁed in theg IPCCySpecigl Report on Carbon Dil())xide Capturep anl:;l Storayge. Controlled
Downstream SS’s during Project Operation
Injection gas may be re-circulated through production wells in the area. The re-circulated
P10 Recycled Gas gas would be captured and fed back into the process. The quantity of re-circulated gas Related
would need to be tracked.
Other
Development of the site could include clearing, grading, building access roads as well as
civil infrastructure such as access to electricity, gas, water supply and water treatment.
P15 Development of Building and structures on the site including offices, storage facilities, storm water
. . - Related
Site drainage, and structures to enclose, support and house equipment may need to be
developed. Greenhouse gas emissions would be primarily attributed to the use of fossil
fuels and electricity used to power equipment required to develop the site.
Equipment may need to be built either on-site or off-site. This includes all of the
components of the storage, handling, processing, combustion, air quality control, system
P16 Building control and safety systems. These may be sourced as pre-made standard equipment or Related
Equipment custom built to specification. Greenhouse gas emissions would be primarily attributed to
the use of fossil fuels and electricity used to power equipment for the extraction of the raw
materials, processing, fabricating and assembly.
P17 Transportation of quipment built fo-site and the materials to build equipment on-site, will all negd to be
Equipment delivered to the site. Transportation may be completed by truck, barge and/or train. Related
Greenhouse gas emissions would be primarily attributed to the use of fossil fuels to power
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the equipment delivering the equipment to the site.

P18Construction on

The process of construction at the site will require a variety of heavy equipment, smaller

Site power tools, cranes aqd generators. The operqtion of this equip.m.ent will have associated Related
greenhouse gas emission from the use of fossil fuels and electricity
Equipment may need to be tested to ensure that it is operational. This may result in
P19 Testing of running the equipment using fossil fuels in order to ensure that the equipment runs Related
Equipment properly. These activities will result in greenhouse gas emissions associated with the
combustion of fossil fuels and the use of electricity.
Once the facility is no longer operational, the site may need to be decommissioned. This
may involve the disassembly of the equipment, demolition of on-site structures, disposal
P20 Site of some materials, environmental restoration, re-grading, planting or seeding, and Related
Decommissioning transportation of materials off-site. Greenhouse gas emissions would be primarily

attributed to the use of fossil fuels and electricity used to power equipment required to
decommission the site.
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2.2 ldentification of Baseline

The baseline condition for projects applying this protocol is defined as the volume of
carbon dioxide that would be released to the atmosphere during incineration of the tail
gas from a Liquid Redox Process or Multi-Stage Claus unit at an acid gas processing

- { Formatted ]

associated with fueling the Liquid Redox Process or Multi-Stage Claus unit and the -
N ‘[Deleted

carbon dioxide in, the acid gas input stream. The baseline is thus project-specific.

The approach to quantifying the baseline will be calculation based, as there are suitable
measurement based data available for the applicable baseline condition that can provide
reasonable certainty. The baseline scenario for this protocol is dynamic as the volume of
carbon dioxide would be expected to change materially relative to the makeup of the acid
gas stream. The baseline condition may vary from project to project.

The baseline condition is defined, including the relevant SS’s and process, as shown in
FIGURE 1.2. More detail on each of these SS’s is provided in Section 2.3 below.

2.3 ldentification of SS’s for the Baseline

Based on the process flow diagrams provided in FIGURE 1.2, the project SS’s were
organized into life cycle categories in FIGURE 2.2. Descriptions of each of the SS’s and
their classification as either ‘controlled’, ‘related’ or ‘affected’ is provided in TABLE
2.2.
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FIGURE 2.2: Baseline Element Life Cycle Chart
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Table 2.2: Baseline SS's

1.SS

2. Description

3. Controlled,

Related or Affected

Upstream SS’s during

Baseline Operation

B1 Raw Gas Production

Raw gas is collected from a group of adjacent wells where the moisture content is reduced
by removing water and natural gas condensate. Condensate is transported to oil refineries
and wastewater is disposed of. The raw gas is piped to processing plants. The quantity of
GHG in the raw gas would need to be tracked. The types and quantities of fuels used in
extraction equipment would need to be tracked.

Related

B2 Gas Sweetening

An amine treatment is applied to remove hydrogen sulfide and carbon dioxide. Volumes
and types of energy inputs would need to be tracked.

Related

B3 Gas Processing

Further processing is required to remove water vapour, mercury, nitrogen, and natural gas
liquids from the sales gas which is completed through different processes. The resulting
sales gas contains small amounts of carbon dioxide. The types and quantities of energy
required would need to be tracked. Carbon dioxide in sales gas would need to be tracked.

Related

B4 Sale Gas —
Distribution and Usage

Natural Gas and other commercially viable NGL products may be input to a pipeline
system or transported by rail or truck to customers at another point. The most likely use
would be controlled combustion. The quantities of natural gas and NGL products would
need to be tracked. Volumes and types of energy would need to be tracked.

Related

B9 Fuel Extraction /
Processing

Each of the fuels used throughout the on-site component of the project will need to be
sourced and processed. The total volumes of fuel for each of the on-site SS’s are
considered under this SS. Volumes and types of fuels are the important characteristics to
be tracked.

Related

B10 Fuel Delivery

Each of the fuels used throughout the on-site component of the project will need to be
transported to the site. This may include shipments by tanker or by pipeline attributing
additional greenhouse gas emissions.. It is reasonable to exclude fuel sourced by taking
equipment to an existing commercial fuelling station as the fuel used to take the
equipment to the site is captured under other SS’s and there is no other delivery.

Related

B11 Electricity Usage

Electricity may be produced off-site. Measurement of the quantity of electricity required
by the facility would need to be tracked.

Related

Upstream SS’s during Baseline Operation

Page 15



Elemental sulphur is recovered from hydrogen sulfide through a process that employs
aqueous-based solutions containing metal ions. The process requires electricity as well as

- { Deleted: Claus

" Deleted: flared along with
N Carbon Dioxide remaining after
~_ | the Claus process

{ Deleted: Flaring

B5a Liquid Redox heat that may be provided by the combustion of fuels including natural gas or other fuels. Controlled
Process i . . .
Greenhouse gas emissions from the combustion of fuel or consumption of electricity
would need to be tracked.
Elemental sulphur is recovered from hydrogen sulfide through multiple thermal and
. catalytic reactions. The reactions require heat that may be provided by the combustion of
%fltl)t Multi-Stage Claus fuels including natural gas or other fuels. Pumps and other equipment require electricity. Controlled
Greenhouse gas emissions from the combustion of fuel or consumption of electricity
would need to be tracked.
Residual Acid Gas not recovered during the upstream process needs to be incinerated, | |
B6 Incineratio GHG emissions would result from the combustion of natural gas in the flaring process as Controlled
Aeiferation, -well-as the-GHG content of the Aeid-Gas- Quantities of-Acid Gas-andnatural gasaswel -1 --—---=---=-="---- -+
as any pilot fuels would need to be tracked.
Liquid or solid sulphur produced through the Claus process will need to be handled on
B7 Saleable Component | site and potentially stored before being transported to market. Equipment to handle
— On Site Handling and | sulphur would be fuelled by electricity, diesel, gasoline, propane or natural gas, resulting Controlled
Storage in GHG emissions. Quantities and types for each of the energy inputs may need to be
tracked.
Downstream SS’s during Baseline Operation
B8 Saleable Component Salablle elemelr(ltal stlll‘phu'r may relclluire further prqcessinghand trar}spor;atio'n to end uselrs . ed
- Transportation by rail or truck resulting in greenhouse gas emissions. The quantity of emissions would ontrolle
need to be tracked.
Other
Development of the site could include clearing, grading, building access roads as well as
civil infrastructure such as access to electricity, gas, water supply and water treatment.
B12 Development of Building and structures on the site including offices, storage facilities, storm water
. . - Related
Site drainage, and structures to enclose, support and house equipment may need to be
developed. Greenhouse gas emissions would be primarily attributed to the use of fossil
fuels and electricity used to power equipment required to develop the site.
Equipment may need to be built either on-site or off-site. This includes all of the
B13 Building components of the storage, handling, processing, combustion, air quality control, system
control and safety systems. These may be sourced as pre-made standard equipment or Related

Equipment

custom built to specification. Greenhouse gas emissions would be primarily attributed to

the use of fossil fuels and electricity used to power equipment for the extraction of the raw
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materials, processing, fabricating and assembly.

Equipment built off-site and the materials to build equipment on-site, will all need to be

B14 Transportation of delivered to the site. Transportation may be completed by truck, barge and/or train.
. L 2 . . Related
Equipment Greenhouse gas emissions would be primarily attributed to the use of fossil fuels to power
the equipment delivering the equipment to the site.
B15 Construction on The process of construction at the site will require a Var'lety O'f heavy egulpment, smgller
Site power tools, cranes and generators. The operation of this equipment will have associated Related
greenhouse gas emission from the use of fossil fuels and electricity
Equipment may need to be tested to ensure that it is operational. This may result in
B16 Testing of running the equipment using fossil fuels in order to ensure that the equipment runs
. o ; . o . . Related
Equipment properly. These activities will result in greenhouse gas emissions associated with the
combustion of fossil fuels and the use of electricity.
Once the facility is no longer operational, the site may need to be decommissioned. This
may involve the disassembly of the equipment, demolition of on-site structures, disposal
B17 Site of some materials, environmental restoration, re-grading, planting or seeding, and
Lo . . . > L2 Related
Decommissioning transportation of materials off-site. Greenhouse gas emissions would be primarily

attributed to the use of fossil fuels and electricity used to power equipment required to
decommission the site.
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2.4 Selection of Relevant Project and Baseline SS’s

Each of the SS’s from the project and baseline condition were compared and evaluated as
to their relevancy using the guidance provided in Annex VI of the “Guide to
Quantification Methodologies and Protocols: Draft”, dated March 2006 (Environment
Canada). The justification for the inclusion, exclusion, or conditions upon which SS’s
may be excluded is provided in TABLE 2.3 below.
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TABLE 2.3: Comparison of SS’s

D { Formatted

1.SS

2. Baseline (C, R, A)

3. Project (C, R, A)

4. Include or
Exclude from
Quantification

5. Justification for Exclusion

Upstream SS’s

P1 Raw Gas Production N/A Related Exclude Excluded as raw gas p'roduction is not impaqed by the
- implementation of project and as such baseline and
B1 Raw Gas Production Related N/A Exclude project conditions will be functionally equivalent.
P2 Gas Sweetening N/A Related Exclude Excludgd as gas sw.eetening process is not impactqd
- by the implementation of project and as such baseline
B2 Gas Sweetening Related N/A Exclude and project conditions will be functionally equivalent.
P3 Gas Processing N/A Related Exclude Excluded as gas procegsing is not impacted by the
- implementation of project and as such baseline and
B3 Gas Processing Related N/A Exclude project conditions will be functionally equivalent.
P4 Sale Gas — Distribution N/A Related Exclude Excluded as emissions from the distribution and usage
and Usage of upstream products are not impacted by the
B4 Sale Gas — Distribution Related N/A Exclude 1mp'lementat}qn of project and as such baseI:hne and
and Usage project conditions will be functionally equivalent.
P12 Fuel Extraction / N/A Related Include | N/A
Processing
B9 Fuel Extraction/ Related N/A Include | N/A
Processing
. Excluded as emissions from fuel delivery are not
P13 Fuel Delivery N/A Related Exclude impacted by the implementation of project and as such
. baseline and project conditions will be functionally
B10 Fuel Delivery Related N/A Exclude equivalent.
P14 Electricity Usage N/A Related Exclude Excluded as these SS’s are not relevant to the project
. as the emissions from these practices are covered
B11 Electricity Usage Related N/A Exclude under proposed GHG regulations.
Onsite SS’s
Excluded as emissions from the Multi-Stage Claus
. . Unit are not impacted by the implementation of
P5 Multi-Stage Claus Unit N/A Controlled Exclude . . . ..
project and as such baseline and project conditions
will be functionally equivalent.
P6 Acid Gas Dehydration and N/A Controlled Include N/A

Compression
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B5a Liquid Redox Process Controlled N/A Include N/A
B5b Gas Processing — Multi- Controlled N/A Include N/A
Stage Claus Unit
Excluded as monitoring of transportation pipeline is
P7 Gas Transportation N/A Controlled Exclude highly regulated under H,S regulation and probability
of occurrence is extremely low.
B6 Incineration, Controlled N/A Include N/A - { Deleted: Flaring
P8 Upset Flaring N/A Controlled Include N/A
Excluded as the emissions from on-site handling and
B7 Saleable Component - On Controlled N/A Exclud torage of saleabl t are not material and
Site Handling and Storage ontrolle xclude storage of saleable component are not material an
occur only under the baseline.
P9, Injection Unit Operation Controlled N/A Include N/A - { Deleted: 8
P10 Recycled Gas N/A Related Include N/A
Excluded as monitoring of reservoir is highly
P11 Accidental Release N/A Controlled Exclude regulated under H,S regulation and probability of
occurrence is extremely low.
Downstream SS’s
B8 Saleable Component — Excluded as the emissions from transportation of
. Related N/A Exclude saleable component are not material and occur only
Transportation ;
under the baseline.
Other SS’s
Emissions from site development are not material
P15 Development of Site N/A Related Exclude given the long project life and the minimal site
development typically required.
Emissions from site development are not material for
B12 Development of Site Related N/A Exclude the baseline condition given the minimal site
development typically required.
Emissions from building equipment are not material
P16Building Equipment |~ NA | Related |  Exclude | given the long project life and the minimal equipment | - { Deleted: 5
typically required.
Emissions from building equipment are not material
B13 Building Equipment Related N/A Exclude for the baseline condition given the minimal
equipment typically required.
P17, Transportation of Emissions from transportation of equipment are not B { Deleted: ¢
ey Sl NA-------F-——--~ Related - - - - - - - - - Exclude - - - |- material given the-long projectlife and-the minimal - - |~ ~ i

Equipment

transportation of equipment typically required.
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B14 Transportation of
Equipment

N/A

Exclude

Emissions from transportation of equipment are not
material for the baseline condition given the minimal
transportation of equipment typically required.

Related

Exclude

Emissions from construction on site are not material
given the long project life and the minimal

construction on site typically required.

B15 Construction on Site

Emissions from construction on site are not material
for the baseline condition given the minimal
construction on site typically required.

P19, Testing of Equipment

Related

Emissions from testing of equipment are not material

equipment typically required.

B16 Testing of Equipment

Exclude

Emissions from testing of equipment are not material
for the baseline condition given the minimal testing of
equipment typically required.

Related

Exclude

Emissions from site decommissioning are not material

decommissioning typically required.

B17 Site Decommissioning

Related

Exclude

Emissions from site decommissioning are not material
for the baseline condition given the minimal site
decommissioning typically required.
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’ 2.5 Quantification of Reductions, Removals and Reversals of Relevant SS’s

2.5.1 QUANTIFICATION APPROACHES

Quantification of the reductions, removals and reversals of relevant SS’s for each of the
| greenhouse gases will be completed using the methodologies outlined in TABLE 2.4,
below. A listing of relevant emission factors is provided in APPENDIX A. These
‘ calculation methodologies serve to complete the following three equations for calculating, - {Deleted:

«-

Emissions Injection Unit Operation + Emissions Recycled Gas

Where:

Emissions Baseline = sum of the emissions under the baseline condition.

- { Formatted

- '[ Deleted: the

- {Deleted: and

- {Deleted: and

Emissions fuel Extraction 4Processing = _€missions under SS B9 Fuel Extraction - {Deleted: and

/ Processing
Emissions 1iquid Redox Process = €missions under SS B5a Liquid Redox
Process
Emissions muti-stage Claus Unit = €missions under SS B5b Multi-Stage Claus
Unit
Emissions neineration = €missions under SS B6 Incineration

Emissions Project = sum of the emissions under the project condition.
Extraction / Processing
Emissions Gas Dehydration and Compression = €missions under SS P6 Acid Gas
Dehydration and Compression
Emissions upset Flaring = €missions under SS P8 Upset Flaring
Emissions mjection Unit Operation = ~ €missions under SS P9 Injection Unit
Operation

Emissions recycled Gas = €missions under SS P10 Recycled Gas
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1 | TABLE 2.4: Quantification Procedures

D {Formatted

1.0 2. Parameter / | 3. Unit 4. Measured / | 5. Method 6. Frequency | 7. Justify measurement or “-- *‘[Formatted Table
Project/Baseline | Variable Estimated estimation and frequency
SS

Project SS’s

Emissions Fuel Extraction gProcessin,

=% (Vol. Fuel { * E

F Fuel iCOZ) N z (VOI Fuel 1 * EF Fuel iC

H4) N p (VO] Fuel 1 * EF Fuel iNZO) N

- { Deleted: .4

Quantity being calculated in aggregate

Emissions ru ke Of_ CO;; N/A N/A N/A form as fuel use on site is likely
Bxtraction gProcessing. _ | _CHa3NO ) 7 0 | T aggregated for each of these SS’s. -~~~ | - { Deleted: u
\T/}(l);l)l::n(:z glflia(:h Drgceg;:lﬂ?;iir;ﬁgo(;r Continuous Both methods are standard practice.
Combusted for L/m’/ other Measured volume in storage metering or Freqpency of metering is highgst l'evel
PG to P9,/ Vol (including volumes monthly possible. Frequency of reconciliation B { Deletod: 3
Fuel . e B e M ved), | -reconciliation-  provides for reasonable diligence. - - - - < -
el received). b ‘[ Deleted: 8
CO; Emissions
Factor for Fuel . .
Including ke CO, per L / From Environment Reference values adjusted annually as
P12 Fuel Production and %) /20 ther Estimate Canada reference Annual part of Environment Canada’s emissions
Extraction/ | Processing/EF | | | ({Ofljrflfillf% R e | flivfljt?{y; 77777777777777777777 - { Deleted: and
Processing Fuel ; cox
CH, Emissions
Factor for Fuel . .
Including ke CH, per L/ From Environment Reference values adjusted annually as
Production and %) /40 ther Estimate Canada reference Annual part of Environment Canada’s emissions
. documents. inventory.
Processing / EF
Fuel j cu4
N,O Emissions
f;;f;iﬁor Fuel ke N-O per L/ From Environment Reference values adjusted annually as
Produc ti?)n and gm32 / ort)her Estimate Canada reference Annual part of Environment Canada’s emissions
. documents. inventory.
Processing / EF
Fuel in20
P6 Acid Gas Emissions Gas Dehydration and Compression z (VOI Fuel i * EF Fuel iCOZ) N 2 (VOl Fuel i * EF Fuel iCH4) 5 z (VOl Fuel i * EF Fuel iNZO)
Dehydration and Emissions g ke of COs: Quantity being calculated in aggregate
Compression Dehydration and CgH N (2)’ N/A N/A N/A form as fuel use on site is likely
4 5 IN2

Compression

aggregated for each of these SS’s.
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1.0

2. Parameter /

3. Unit

4. Measured /

5. Method

6. Frequency

7. Justify measurement or

Project/Baseline | Variable Estimated estimation and frequency
SS
Volume of Each Dr::grtlgilgzir;igo? Continuous Both methods are standard practice.
Type of Fuel L/ m?/ other Measured volume in storage metering or | Frequency of metering is highest level
Used / Vol. Fuel (including volumes monthly possible. Frequency of reconciliation
’ ! receigv ed) reconciliation | provides for reasonable diligence.
gii(ingéisllgi ke CO» per L/ From Environment Reference values adjusted annually as
Type of Fuel / gm3 /zoﬁt)her Estimate Canada reference Annual part of Environment Canada’s emissions
EF Fuel ; cos documents. inventory.
CH,4 Emissions . .
Factor for Fach ke CH, per L/ From Environment Reference values adjusted annually as
Type of Fuel / %) /40 ther Estimate Canada reference Annual part of Environment Canada’s emissions
EF Fuel | cug documents. mventory.
N,O Emissions . .
Factor for Each ke N2O per L/ From Environment Reference values adjusted annually as
Type of Fuel / m32 / other Estimate Canada reference Annual part of Environment Canada’s emissions
EF Fuel ;o0 documents. inventory.
P8 Upset Flaring Emissions ypset piaring = (VOl. AG Flared * % CO, * pco); Z (Vol. Fuel ; * EF Fuel ; coz) ; £ (Vol. Fuel ; * EF Fuel i cu4) ; Z (Vol. Fuel ; * EF
Fuel i NZO)
. . Quantity being calculated in aggregate
EmlSSIOHS Upsdet IégHof. %020’ N/A N/A N/A form as fuel use on site is likely
Flaring 402 aggregated for each of these SS’s.
Volume of Acid Direct metering of Continuous Direct metering is standard practice.
Gas Flared / Vol. m’ Measured volume of AG meterin Frequency of metering is highest level
AG Flared being flared & possible.
Daily
.. sampling Acid gas composition should remain
gzﬁogs]i)t;gﬁlie % Measured Direct averaged relatively stable during steady-state
AG /IZ) % CO ’ measurement monthly ona | operation. Frequency of sampling
02 volumetric provides for reasonable diligence.
basis
]p)enSIty of CO,/ kg/ m’ Constant 1.98 kg/m3 at STP N/A Accepted value
o2
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1.0

2. Parameter /

3. Unit

4. Measured /

5. Method

6. Frequency

7. Justify measurement or

Project/Baseline | Variable Estimated estimation and frequency
SS
"\F/}(f)[l)l:rcﬁ lz)lt;iach Drlerce(frtlgll?:t}ircl)rrllgo?r Continuous Both methods are standard practice.
used to L/m’/ other Measured volume in storage metering or | Frequency of metering is highest level
Supplement (including volumes monthly possible. Frequency of reconciliation
Fl ;; E / Vol Fuel ; receigv ed). reconciliation. | provides for reasonable diligence.
gii(ingéisézzi ke CO, per L/ From Environment Reference values adjusted annually as
Type of Fuel / gm3 /zoﬁt)her Estimate Canada reference Annual part of Environment Canada’s emissions
EF Fuel ; con documents. inventory.
CH,4 Emissions . .
Factor for Each ke CH, per L / From Environment Reference values adjusted annually as
Type of Fuel / %) /40 ther Estimate Canada reference Annual part of Environment Canada’s emissions
EF Fuel ; ey documents. inventory.
N,O Emissions . .
Factor for Each ke N2O per L/ From Environment Reference values adjusted annually as
Type of Fuel / m32 / other Estimate Canada reference Annual part of Environment Canada’s emissions
EF Fuel ;oo documents. inventory.
P9 Injection Unit Emissions miection Unit Operatoin = = (VOl. Fuel ; * EF Fuel ; ¢,) ; X (Vol. Fuel ; * EF Fuel ; ¢yg) ;  (Vol. Fuel ; * EF Fuel ; ny0)
Operation . . Quantity being calculated in aggregate
Er_mssu_ms Injection lé%{Of. %08 N/A N/A N/A form as fuel use on site is likely
Unit Opertiona 4o aggregated for each of these SS’s.
Volume of Each Drg:g;:;l?zir;ﬁgo? Continuous | Both methods are standard practice.
Type of Fuel L/m®/ other Measured volume in storage metering or | Frequency of metering is highest level
Used / Vol. Fuel: (including volumes monthly possible. Frequency of reconciliation
’ ! receigve d) reconciliation | provides for reasonable diligence.
gii(ingéisézzi ke CO, per L / From Environment Reference values adjusted annually as
Type of Fuel / gm3 /zoﬁt)her Estimate Canada reference Annual part of Environment Canada’s emissions
EF Fuel ; cos documents. inventory.
CH, Emissions kg CH4 per L/ Estimate From Environment Annual Reference values adjusted annually as
3 2

ral 4d £
CTaitataTeICICnce

YRR ) H + da°
Part O v oo Tanata—S CIITSSTOITS

Faet for Doaly
T-actor 1ot ach

Type of Fuel /

41,
usy Ot

documents.

inventory.
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1.0 2. Parameter / | 3. Unit 4. Measured / | 5. Method 6. Frequency | 7. Justify measurement or N {Formatted Table
Project/Baseline | Variable Estimated estimation and frequency
SS

EF Fuel i CH4

gégo]?grssézl;}i ke N-O per L/ From Environment Reference values adjusted annually as

Tvpe of Fuel / gmgz / OIt)her Estimate Canada reference Annual part of Environment Canada’s emissions

E%pFuel documents. inventory.

iN20
Emissions Recycled Gas = P (VOI Recycled Gas *% COZ * pCO2)
Emissions recycied kg CO, N/A N/A N/A Quantity being calculated.
Gas
Direct metering of
Volume of Gas volume of gas
produced at wells . L .
Produced at - . Direct metering is standard practice.
- 3 within the same Continuous .

Wells Within the m Measured . - Frequency of metering is highest level

Same Reservoir / feservolr over the metering possible
P10 Recycled Gas Vol. ar reporting period ’

 Adjacent Gas converted to STP
conditions.

CO, Gas composition should remain

Composition in o Measured Direct Monthly relatively stable during steady-state

Adjacent Gas / ’ Measurement sampling operation. Frequency of reconciliation

% CO, provides for reasonable diligence.

]p)enSIty of CO, / kg/m’ Constant 1.98 kg/m’ at STP N/A Accepted value

o2
Baseline SS’s

B9 Fuel Extraction Emissions puel Extraction gProcessing = & (VOol. Fuel | * EF Fuel ; coy) ; X (Vol. Fuel | * EF Fuel ; cus) ;5 £ (Vol. Fuel ; * EF Fuel x0) 5 - { Deleted: .4
 Processing .. Quantity being calculated in aggregate _ ;
SETOCessg | Emissionse.r - - - T AN | Juantity being calculated 1n a cgale _ |- - { Deleted: and

Emr§SIOH§F“f1 léiof{quﬁg N/A N/A N/A form as fuel use on site is likely { ceec .

Extraction gProcessing _ | _ _“tl4, N | ________|__________ | aggregated foreach of these SS’s- — -~ - | - ’[ Deleted: .,

Volume of Each Direct metering or Continuous Both methods are standard practice.

Type of Fuel 3 reconm!latlon of metering or Frequency of metering is highest level

yp L /m’ / other Measured volume in storage . S
Combusted for . . monthly possible. Frequency of reconciliation
(including volumes o . o
B5/Vol. Fuel ; h reconciliation | provides for reasonable diligence.
received).
COF : M Y 1 Fatst 4 B = M vs A 1 R af 1 s YOon | 1
U7 LTINS STUTTS l\s I7 P\/l j =) ToSUIITate TTOUTIT ATV ITUTIIIICIIT Yraar INCTUTOTIOCU Varacs ﬂUJ aStear auuuau_y as
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1.0 2. Parameter / | 3. Unit 4. Measured / | 5. Method 6. Frequency | 7. Justify measurement or «
Project/Baseline | Variable Estimated estimation and frequency
SS
Factor for Fuel m’ / other Canada reference part of Environment Canada’s emissions
Including documents. inventory.
Production and
Processing / EF
Fuel i con
CH, Emissions
Factor for Fuel . .
. From Environment Reference values adjusted annually as
Including kg CHy per L/ . . s v
. 3 Estimate Canada reference Annual part of Environment Canada’s emissions
Production and m’” / other -
. documents. inventory.
Processing / EF
Fuel i cus
N,O Emissions
Factor for Fuel . .
. From Environment Reference values adjusted annually as
Including kg N,O per L/ . . R v
. 3 Estimate Canada reference Annual part of Environment Canada’s emissions
Production and m’ / other -
. documents. inventory.
Processing / EF
Fuel in20

B5a Liquid Redox
Process

Emissions Liquid Redox Process —

X (Vol. Fuel ; * EF

Fuel ; co) ; £ (Vol. Fuel ; * EF Fuel ;cny) ; £ (Vol. Fuel ; * EF Fuel ;x00)

Quantity being calculated in aggregate

Emissions viqua lé‘%{of %08 N/A N/A N/A form as fuel use on site is likely

Redox Process 40002 aggregated for each of these SS’s.
Engineering report will provide the

Volume of Each Proiect Specifi Proiect volume of furl required for an

Type of Fuel L/m?®/ other Estimate roject spectiic rojec appropriately sized Liquid Redox

Used / Vol. Fuel; Design Development Process. Represents most reasonable
means of estimation.

CO, Emissions From Environment Reference values adjusted annually as

Factor for Each kg CO,per L/ . . s 2

3 Estimate Canada reference Annual part of Environment Canada’s emissions

Type of Fuel m"/ other documents inventory

EF Fuel iCco2 ) )

CH,4 Emissions kg C3H4 per L/ Estimate From Environment Annual Reference values adjusted annually as

Faet for Doaly
T-actor 1ot =ach

41,
usy Otct

ral d £
CTaitataTCICICncT

YRR ) H + a2 Lot
Part O v oo Tanata—S CIITSSTOITS

Type of Fuel /

documents.

inventory.
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1.0 2. Parameter / | 3. Unit 4. Measured / | 5. Method 6. Frequency | 7. Justify measurement or
Project/Baseline | Variable Estimated estimation and frequency
SS
EF Fuel i CH4
N0 Emissions From Environment Reference values adjusted annually as
Factor for Each kg N,O per L/ . . R v
3 Estimate Canada reference Annual part of Environment Canada’s emissions
Type of Fuel m”/ other documents invento
EF Fuel iN20 . ry.
B5b MUIti-Stage Emissions Multi-Stage Claus Unit — z (VOI Fuel i~ ((E Claus * M Heat ) / (ﬂ Energy * o Fuel 1))) * EF Fuel iCO2) 5
Claus Unit Z(VOI Fuel i~ ((E Claus * N Heat ) / ( Energy *o Fuel 1))) * EF Fuel iCH4) 5 ) (VOl Fuel i~ ((E Claus * Heat ) / (n Energy *o Fuel 1))) * EF Fuel iNZO)
. _ . Quantity being calculated in aggregate
Emlssmns_ Muld- lé%{Of. %08 N/A N/A N/A form as fuel use on site is likely
Stage Claus Unit 40002 aggregated for each of these SS’s.
Engineering report will specify the
Volume of Each Project ' volume ,Of fuel gas requlr'ed for an
3 . . . Project appropriately sized Multi-Stage Claus
Type of Fuel L/m’/ other Estimate Engineering o .
. Definition Unit. Represents most reasonable means
Used / Vol. Fuel; Design o
of estimation.
Engineering report will specify the
Process Energy Project Proiect exothermic energy recovered by an
Recovered / GJ Estimate Engineering o appropriately sized Multi-Stage Claus
. Definition .
E claus Design Unit. Represents most reasonable means
of estimation.
Engineering report will specify the heat
Heat Transfer Project . design heat traI'lsfer efﬁc'lency from an
Efficiency / ) Estimate Engincering Project appropriately sized Multi-Stage Claus
Desien Definition Unit to another process with heat
T Heat & requirements. Represents most
reasonable means of estimation.
Fuel Energy Project ' Englneerlngh report will specify the fuel
. . . . Project energy efficiency of the secondary
Efficiency / - Estimate Engineering .
Desien Definition process. Represents most reasonable
| Enerey £ means of estimation.
Realized Energy GJ/m’® Estimate Project Project Engineering report will specify the
Density from Engineering Definition energy density of each type of fuel being
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1.0 2. Parameter / | 3. Unit 4. Measured / | 5. Method 6. Frequency | 7. Justify measurement or “
Project/Baseline | Variable Estimated estimation and frequency
SS
Each Type of Design offset in other processes. Represents
Fuel / most reasonable means of estimation.
@ Fuel i
€O, Emissions From Environment Reference values adjusted annually as
Factor for Each kg CO, per L/ . . s 7
3 Estimate Canada reference Annual part of Environment Canada’s emissions
Type of Fuel / m / other documents invento
EF Fuel iCO2 ) -
CH, Emissions . .
From Environment Reference values adjusted annually as
Factor for Each kg CHy per L/ . . R v
3 Estimate Canada reference Annual part of Environment Canada’s emissions
Type of Fuel / m’” / other :
documents. mventory.
EF Fuel i CH4
N,O Emissions . .
From Environment Reference values adjusted annually as
Factor for Each kg N,O per L/ . . R v
3 Estimate Canada reference Annual part of Environment Canada’s emissions
Type of Fuel / m” / other .
documents. inventory.
EF Fuel iN20

B6 Incineration

Emissions pcineration = (Vol. Gas Flared * % CO; * pcos )

(((Vol. Gas Flared) * (HV combined

5 (((VO] Gas Flared) * (chombined - Hvtail)/(HVﬂlel - chombined)) * EF Fuel iCO2) 5
- HVtail)/(HVfuel - I—I\/combined))>x< EF Fuel iCH4) 5 (((V01 Gas Flared) * (HVCOmbined - HVtail)/(HVfuel -

HVcombined)) * EF Fuel i 20) 5
. . . Quantity being calculated in aggregate
Emlss.lons kg C%z (’)CH“ ’ N/A N/A N/A form as fuel use on site is likely
fncineratioy  — — — — 4 - - - = e e E el E aggregated for-each of these S8’s- - - - -+
Volume of Gas Direct metering of Continuous Direct metering is standard practice.
Flared / Vol. Gas m’ Measured volume of gas . Frequency of metering is the highest
- metering. .

Flared entering process. level possible.

Weekly

sampling Gas composition should remain
CO, . . -

e 0 Direct averaged relatively stable during steady-state
Composition in % Measured . S
o measurement monthly ona | operation. Frequency of reconciliation
Gas / % CO, . . .
volumetric provides for reasonable diligence.
basis
]p)enSIty of CO, / kg /m’ Constant 1.98 kg/m® at STP N/A Accepted value
co2

Tagt \al £ NI 3 Eetimatad Deataat Praiaat Yol 7 IO 5 H
rvdatr varacv uor A N TIT Lo UIITatolr T1TUjcLt T1TUjeCt TJadsS LUHIPUSTUHUIT SO IO T IHIaIir
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1.0 2. Parameter / | 3. Unit 4. Measured/ | 5. Method 6. Frequency | 7. Justify measurement or |
Project/Baseline | Variable Estimated estimation and frequency
SS
Tail Gas / HV Engineering Definition relatively stable during steady-state
Design operation. Engineering report will
specify the expected tail gas heat value
for an appropriately sized multi-stage
Claus unit.
Heat Value of Gas composition should remain
Fuel Gas used to M/ m? Measured Direct Monthly relatlv.ely stable during steady-s.tz.ite.
Supplement Measurement sampling operation. Frequency of reconciliation
Flare / HV g provides for reasonable diligence.
Heat Value of Minimum value required by EUB
Combined Tail MJ / m’ Estimated 20 M/ m* N/A Directive 06Q: Upstr.eam Retroleum
Gas and Fuel Industry Flaring, Incinerating, and
Gas / HV combined Venting (November 2006).
€O, Emissions From Environment Reference values adjusted annually as
Factor for Each kg CO, per L/ . . s 7
3 Estimate Canada reference Annual part of Environment Canada’s emissions
Type of Fuel ; m’” / other .
documents. inventory.
co2
CH, Emissions From Environment Reference values adjusted annually as
Factor for Each kg CHy per L/ . . s v
3 Estimate Canada reference Annual part of Environment Canada’s emissions
Type of Fuel ; m” / other .
documents. inventory.
CH4
N,O Emissions ke N-O per L / From Environment Reference values adjusted annually as
Factor for Each gm32 / ort)her Estimate Canada reference Annual part of Environment Canada’s emissions

Type of Fuel ; noo

documents.

inventory.
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2.5.2 Contingent Data Approaches

Contingent means for calculating or estimating the required data for the equations
outlined in section 2.5.1 are summarized in TABLE 2.5, below.

2.6 Management of Data Quality

In general, data quality management must include sufficient data capture such that the
mass and energy balances may be easily performed with the need for minimal
assumptions and use of contingency procedures. The data should be of sufficient quality
to fulfill the quantification requirements and be substantiated by company records for the
purpose of verification.

The project proponent shall establish and apply quality management procedures to
manage data and information. Written procedures should be established for each
measurement task outlining responsibility, timing and record location requirements. The
greater the rigour of the management system for the data, the more easily an audit will be
to conduct for the project.

2.6.1 Record Keeping

Record keeping practises should include:

a. Electronic recording of values of logged primary parameters measurement
interval;
Printing of monthly back-up hard copies of all logged data;

c. Written logs of operations and maintenance of the project system notation of all
shut-downs, start-ups and process adjustments;

d. Retention of copies of logs and all logged data for a period of 7 years;
Keeping all records available for review by a verification body.

2.6.1 Quality Assurance/Quality Control (QA/QC)

QA/QC can also be applied to add confidence that all measurements and calculations
have been made correctly. These include, but are not limited to:
a. Protecting monitoring equipment (sealed meters and data loggers);
b. Protecting records of monitored data (hard copy and electronic storage);
c. Checking data integrity on a regular and periodic basis (manual assessment,
comparing redundant metered data, and detection of outstanding data/records);
d. Comparing current estimates with previous estimates as a ‘reality check’;
e. Provide sufficient training to operators to perform maintenance and calibration of
monitoring devices;
f. Establish minimum experience and requirements for operators in charge of project
and monitoring; and
g. Performing recalculations to make sure no mathematical errors have been made.
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Table 2.5: Contingent Data Collection Procedures

D {Formatted

1.0 2. Parameter / | 3. Unit 4. Measured / | 5. Method 6. Frequency | 7. Justify measurement or
Project/Baseline | Variable Estimated estimation and frequency
SS
Project SS’s
Volume of Each Reconciliation of
P12 Fuel  TypeofFyel | | L volumeoffuel - - | - -~ - — - - | Provides reasonable estimate of the | _{ Deletea: 1
Extraction / Combusted for L/m’/ other Estimate purchased within a Monthly parameter, when more accurate and
Processing | P5toP8/Vol. | | | given time period. | | precise method cannotbe used. |~~~ { Deteted: and
Fueli
Volume of Each R:gﬁl Iﬁglstflg?e?f Provides reasonable estimate of the
Type of Fuel L/m?®/ other Estimate urchased within a Monthly parameter, when more accurate and
Used / Vol. Fuel; pu . . precise method cannot be used.
given time period.
CO, Emissions Gas composition should remain
Factor for Each kg C302 perL/ Measured Direct Daily relath.ely stable during steady-s.t'flte.
. Type of Fuel ; m” / other Measurement operation. Frequency of reconciliation
P6,Acid Gas . -1 - { Deleted: 5
Tt il [0 Rttt Rttt At el S provides for reasonable diligence— - - - —
Dehydration and — — -
Compression CH,4 Emissions Gas composition should remain
Factor for Each kg CO,per L/ Measured Direct Dail relatively stable during steady-state
Type of Fuel / m® / other Measurement Y operation. Frequency of reconciliation
EF Fuel ; cyq provides for reasonable diligence.
N,O Emissions Gas composition should remain
Factor for Each kg CO, per L/ Direct . relatively stable during steady-state
Type of Fuel / m® / other Measured Measurement Daily operation. Frequency of reconciliation
EF Fuel i n20 provides for reasonable diligence.
R R R R I Reconciliationof | |\ ] - { Deleted: 7
volume of fuel
consumed within
Volume of Acid given time period Provides reasonable estimate of the
P8 Upset Flaring Gas Flared / Vol. m’ Estimated based on Monthly parameter, when more accurate and
AG Flared equipment precise method cannot be used.
efficiency
specifications and
average flow rates.
Cavl D1 b= | OU US{ tad ) PYS ) P £ Dail A oid 14 1 14 1
Carvvlir JTUATAC TS UITTAater llllbl}JUlatlUll UT Uall)’ Fg\Z 1, saa \./UllllJUDltlUll STITOUTO TUITIATT
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Composition in

previous and

relatively stable during steady-state

AG /% CO, following operation. Interpolating gas composition
measurements provides a reasonable estimate when the
taken. more accurate and precise method
cannot be used.
Volume of Each Reconciliation of
Type of Fuel volume of fuel Provides reasonable estimate of the
used to L/ m?®/ other Estimated o Monthly parameter, when more accurate and
purchased within a .
Supplement . . . precise method cannot be used.
Flare / Vol Fuel ; given time period.
CO, Emissions Gas composition should remain
Factor for Each kg CO, per L/ Direct . relatively stable during steady-state
Type of Fuel ; m’ / other Measured Measurement Daily operation. Frequency of reconciliation
co2 provides for reasonable diligence.
CH,4 Emissions Gas composition should remain
Factor for Each kg CO, per L/ Direct . relatively stable during steady-state
Type of Fuel / m® / other Measured Measurement Daily operation. Frequency of reconciliation
EF Fuel ; cpa provides for reasonable diligence.
N,O Emissions Gas composition should remain
Factor for Each kg CO, per L/ Direct . relatively stable during steady-state
Type of Fuel / m’ / other Measured Measurement Daily operation. Frequency of reconciliation
EF Fuel ; no0 provides for reasonable diligence.
Volume of Each Rjgﬁl Iﬁglgtflg?e?f Provides reasonable estimate of the
Type of Fuel L/m?®/ other Estimated o Monthly parameter, when more accurate and
purchased within a .
Used / Vol Fuel ; given time period precise method cannot be used.
CO, Emissions Gas composition should remain
Factor for Each kg CO, per L/ Direct . relatively stable during steady-state
P9 Iniection Unit Type of Fuel ; m’ / other Measured Measurement Daily operation. Frequency of reconciliation
O_'é fi ton L P o T B e S provides for reasonable diligence.- - - - - —
P CH,4 Emissions Gas composition should remain
Factor for Each kg CO, per L/ Direct . relatively stable during steady-state
Type of Fuel / m’ / other Measured Measurement Daily operation. Frequency of reconciliation
EF Fuel ;cpa provides for reasonable diligence.
N,O Emissions . Gas composition should remain
Factor for Each kg C302 per L/ Measured Direct Daily relatively stable during steady-state
m” / other Measurement

Type of Fuel /

operation. Frequency of reconciliation
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EF Fuel iN20

provides for reasonable diligence.

Interpolation of

Raw gas composition should remain

CO, . relatively stable during steady-state
P10,Recycled Gas Composition in o Estimated P rfc:)\ﬁg‘t;lsir?nd Monthl operation. Interpolating gas composition
Teyee ey - Adjacent Gas /- —{ - - - - 0 - - - - - -Er oo oo ST 5 |- -t Y- provides a reasonable estimate-when-the-
o measurements .
% CO, more accurate and precise method
taken.
cannot be used.
Baseline SS’s
Volume of Each Reconciliation of . .
B9, Fuel Extraction | Type of Fuel 3 . volume of fuel Provides reasonable estimate of the
ST e S o - -E+/nr /other- |- - - Estimate - - -+ - - —-~-%— - - - - - Monthly - - { parameter, when more-aceurate and- - - - |
yProcessing | Combusted for | = == 0 | T | purchased withina | 777 | oreci beused. |
- : . precise method cannotbe-used:
B5 / Vol. Fuel; given time period.
Reconciliation of
volume of fuel
consumed within
Volume of Gas given time period Provides reasonable estimate of the
Flared / Vol. Gas m’ Estimated based on Monthly parameter, when more accurate and
Flared equipment precise method cannot be used.
efficiency
specifications and
average flow rates.
. Acid gas composition should remain
Interpolation of . .
) relatively stable during steady-state
€0, previous and operation. Interpolating gas composition
. . Composition in % Estimated following Daily peration. fnterp g P
B6 Incineration o provides a reasonable estimate when the
Gas / % CO, measurements .
more accurate and precise method
taken.
cannot be used.
Elf;t g:;lfsgﬁ to From Environment Reference values adjusted annually as
Supplement MJ/ m? Measured Canada reference Annual part of Environment Canada’s emissions
Flare / HV 1y documents. inventory.
CO, Emissions Gas composition should remain
Factor for Each kg CO, per L/ Direct . relatively stable during steady-state
Type of Fuel ; m’ / other Measured Measurement Daily operation. Frequency of reconciliation
co2 provides for reasonable diligence.
CH,4 Emissions kg CO,per L/ Measured Direct Dail Gas composition should remain
Factor for Each m’ / other Measurement Y relatively stable during steady-state
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Type of Fuel /
EF Fuel i CH4

operation. Frequency of reconciliation
provides for reasonable diligence.

N,O Emissions
Factor for Each

kg CO, per L/

Type of Fuel /
EF Fuel iN20

m’> / other

Measured

Direct
Measurement

Daily

Gas composition should remain
relatively stable during steady-state
operation. Frequency of reconciliation
provides for reasonable diligence.

<
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