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The approved monitoring methodology applied to gingect activity is the ACM0001 ver.4 —
Consolidated Monitoring Methodology for Landfill &®roject Activities.

D.2. Jugtification of the choice of the methodology and why it is applicableto the project activity: |

ACMO0O00L1 ver. 4 was developed as a consolidatedrdentithat incorporates all previously-approved
methodologies applicable to landfill gas activitidsere the baseline scenario is the partial ot tota
atmospheric release of landfill gas. Scenariosetoplated by the methodology ACMO00O0L ver. 4 include
the case where the management of the LFG colle¢tée Site includes direct flaring for emission
reductions, which forms the basis of the projetivay.

This monitoring methodology is based on the dirmeasurement of the quantity of LFG captured,
collected and destroyed by the LFG managementraysldie actual tonnage of methane emissions
reduced by the project is calculated based on faies of the landfill gas, methane concentration, an
destruction/conversion efficiency of the combusgguipment. The monitoring plamoposed by CRA
provides for the continuous measurement of both gEéntity and quality using a continuous flow meter
and on-line LFG analyzer. The methane emissiothsce] by the flares are determined based on the
operating hours measured by a run-time meter. des&ruction efficiency of the flare is directly
correlated to the internal combustion temperatackthe retention time in the unit.
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ID number | Data Source of | Data Measured (m), | Recording | Proportion| How will the Comment
(Pleaseuse | variable | data unit calculated (c) | frequency | of datato | data be
numbersto or estimated (e) be archived?
ease Cross- monitored | (electronic/
referencing paper)
to D.3)
D.2.1.2. Description of formulae used to estimate pr oject emissions (for each gas, sour ce, for mulag/algorithm, emissions units of CO,
equ.)

The section was left blank on purpose. Option & sedected.

boundary and how such data will be collected and ar chived :

ID number Data Source of Data Measured (m), | Recording| Proportion | How will the data be Comment
(Pleaseuse | variable data unit calculated (c), | frequency| of datato | archived? (electronic

numbersto estimated (e), be paper)

ease Cross- monitored

referencing

to table

D.3)
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The section was left blank on purpose. Option & sedected.

equ.)

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, sour ce, formulag/algorithm, emissions units of CO,

The section was left blank on purpose. Option & sedected.

ID number | Data variable Source of data Data Measured Recording Proportio| How will the Comment
(Please use unit (m), frequency n of data data be
numbersto calculated to be archived?
ease Cross- (c), monitore (electronic/
referencing estimated d paper)
to table (e),
D.3)
1. Total amount| On-Line LFG | Nm® m Continuous 100% Daily: Measured by a flow meterhich is
LFGutaly | of landfill gas| flow meter electronic | calibrated periodically according to
captured and| (thermo mass Monthly: manufacture's specifications by an officiall
flared paper accredited entity.
The Thermo mass flow meter is capable t
provide the volume in normalized cubic
meters
2. Flare/combug Thermistors, % m/c (1) 100% Daily: (1) The flare operation shall be
FE tion Samples continuously; electronic | continuously monitored by continuous
efficiency (2) Enclosed Monthly: measurement of operation time of flare
determined flares shall be Paper using a run time meter connected to a
by the monitored flame detector or a flame continuous
operation yearly, with temperature controller, irrespective of
hours (1) and the first whether the flare efficiency is monitored.
the methane measurement (2) The enclosed flares shall be operated
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content in the

to be made at

and maintained as per the specification

exhaust gas the time of prescribed by the manufacturer.
(2 installation
3. Methane On-Line LFG m°’ m Continuous 100% Daily: Measured by continuous gas quality
WcHay fraction in the analyzer CH,/ electronic analyser
landfill gas m’ Monthly:
LFG Paper
4, Total amount|  Electricity MWh m Continuous 100% Daily: Required to determine G@missions
of electricity meter electronic | from use of electricity
import to Monthly:
meet project paper
requirements
5. CG emission| Calculated tC@ c Annually 100% Daily: Required to determine G@missions from
intensity of MWh electronic | use of electricity
the electricity Monthly:
and/or other paper
energy
carriers in
ID4
6. Regulatory Test Test n/a Annually 100% Periodically
requirements
relating to
landfill gas
projects

It is noted that items related to electricity certimal energy output in approved consolidated maniganethodology ACMO0001 ver.4 are not
components of the proposed project activity. Addidilly, all data will be archived during the cratlit period and for two years after.

equ.):

D.2.2.2. Description of formulae used to calculate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO,
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Landfill gas not captured by the landfill gas cotien and flaring systems at each Site cannot beitored, as this emission is diffused over the
landfill. The amount of landfill gas collected adestroyed by combustion can be monitored at aales#d location using a flow meter. Project
emissions are thus comprised of the quantity oharet collected and not flared due to flaring irégficy, and this amount is subtracted from the
measured amount of collected methane. The ovialg efficiency for an enclosed flare is upwam99.99%.

The total amount of methane destroyed by the ftagegiven hour is calculated as:

MD project = [LFGriare (1.) X Wena (3.) X DCRpa X FE (2.)]
Where:

MD proiecty = Methane destroyed during a specified monitopgod (tonnes of Chl

LFGrare = average flow of LFG collected during specifiedmnitoring period in it

Wcna= percentage by volume of Glh LFG (n? CH/m®LFG)

DCFcns =methane density at standard pressure (1 atmieamgerature (G ) conditions, 0.0007168 tonne$/ras per consolidated methodology
ACMO0001

FE = destruction efficiency of the flare (%)

D.2.3. Treatment of leakage in the monitoring plan

D.2.3.1. If applicable, please describe the data and information that will be collected in order to monitor |eakage effects of the proj ect

activity

ID number | Data Source of Data Measured (m), | Recording | Proportion| How will the data] Comment
(Please use | variable | data . calculated (c) | frequency | of datato | be archived?

numbersto unit or estimated (e) be (electronic/

ease Cross- monitored | paper)

referencing

to table

D.3)

No leakage effects need to be accounted under ohathigy ACMOQO1 ver 4.
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D.2.3.2. Description of formulae used to estimate leakage (for each gas, sour ce, for mulae/algorithm, emissions units of CO, equ.)

No leakage effects need to be accounted under aatigy ACMOO0O01 ver. 4.

emissions units of CO, equ.)

The following formulae will be used to estimate ssibn reductions for the project activity.
ERy = (MD project,y ~ MDreg,y) * GWPCH4 + EG&/ *CE I:elec'(ricity,y'i' ET* CEFthermaI,y

Where:

* ER, are the emission reductions, measured in#CO

*  MDpjectyis the amount of methane actually destroyed/cotebduring the year, measured in tCH

* MD,,is the amount of methane that would have beenajestfcombusted during time period t in the absefitee project activity,
measured in tCEl

*  GWHP,is the approved Global Warming Potential valuenfiethane, 21 tCs/tCH,;

» EG is net quantity of electricity displaced duringigen period t, measured in MWh;

* ELyis net quantity of electricity displaced duringiaeg period t, measured in MWh

*  CEFRiecricity,y IS the CQemissions intensity of the electricity displace@asured in tCO2e/MWh;

« ET is the quantity of thermal energy displaced, snead in TeraJoules (TJ);

*  CEFRnemayyis the CQemissions intensity of the thermal energy displaceehsured in tCO2e/TJ.

It is noted that while the terms for electricitydaimermal energy have been included to be consigliémthe overall formulation stated in
ACMO0O001 ver. 4, energy displacement is not a corepbpf the proposed project activity. As a reghlk, above equation reduces to the
following form for the project activity:

ERy = (MD project,y ~ MDreg,y) * GWPCH4
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Considering that there is no regulatory or contralctequirement determining MIg an adjustment factor (AF) is used:
MDreg = MDproject* AF

The methane destroyed by the project activity duamgiven time period can be determined by thefdlg: monitoring the quantity of methane
actually flared and LFG used to generate eleggranitd to produce thermal energy, and is given by:

MD project =M Dﬂared +M Delectricity +M Dthermal

For the proposed project activity, MRuiciy = MDwnermai =0, as there is no energy displacement comporieheroject. As a result, the total
actual quantity of methane captured and destroyttbevmeteredx post once the project activity is operational, and:

MD project = MDriared

And,

MDfiaredy = LFGrare,y * Wenay * Dena * FE
Where:

*  MDiriaredy is the quantity of methane destroyed by flaring igiven time period t, measured in t(CH
«  LFGyare is the quantity of landfill gas flared during tt@e period t, measured in cubic meterg)(m

*  Wcpa is the average methane fraction of the landfill gasneasured during the given time period t andesspd as a fraction of GMolume
per LFG volume (fCH,/ m® of LFG);

* FE is the flare efficiency (the fraction of the imate destroyed);

«  Dcuais the methane density, expressed in tonnes dfametper cubic meter of methane (#8HCH,), and measured at STP (0 degree
Celsius and 1.013 bar), which is 0.0007168 #8£CH, (as per consolidated methodology ACM0001).

D.3. Quality control (QC) and quality assurance (QA) procedur es are being undertaken for data monitored
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Data Uncertainty level of data Explain QA/QC procedures planned for these datajgrsuch procedures are not necessary.
(Indicatetableand ID | (High/Medium/Low)
number e.g. 3.-1.; 3.2.)
1. (Table D.2.2.1) Low Calibration of equipmentpgs manufacturer specifications to ensure validitglata measured.
2.(Table D 2.2.1) Medium Regular maintenance taieneptimal operation of controlled combustion eoriment.
3. (Table D2.2.1) Low Calibration of equipment & manufacturer specifications to ensure validitgaia measured.
4. (Table D2.2.1) Low Calibration of equipment & manufacturer specifications to ensure validitglata measured.
5. (Table D2.2.1) Low Calculated value followingtn ID4.
6. (Table D2.2.1) Low Not applicable.

D.4  Please describethe operational and management structurethat the project operator will implement in order to monitor emission reductions

All continuously measured parameters (LFG flow,,€Bincentration, flare temperature, and flare opegdtours), will be recorded electronically
via a datalogger, which will have the capabilityaggregate and print the collected data at theuénecjes as specified above.

Before commencement of the O&M phase, a trainirycrality control program will be enacted to enghis good management practices are
ensured and implemented by all project operatimggrael in terms of record-keeping, equipment catibn, overall maintenance, and
procedures for corrective action. An operationsimaawill be developed for the operating personfigle procedures for filing data and
calculations to be performed by the LFG managempatator will be included in a daily log to be mddn the main control room.

D.5 Name of person/entity deter mining the monitoring methodology:

The monitoring methodology for the project is detiered by Conestoga-Rovers & Associates Limitede diétails of the monitoring plan are
provided in Annex 4 and contact information is praed below:

Frank A. Rovers, P. Eng.

Frederick (Rick) A. Mosher, P. Eng.
Edward A. McBean, Ph.D., P. Eng.
Conestoga-Rovers & Associates Ltd.
651 Colby Drive

Waterloo, ON
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Canada N2V 1C2
Telephone: +1-519-884-0510
Fax: +1-519-884-5256
http://www.CRAworld.com
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