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1.0 DESCRIPTION OF PROJECT

1.1 PROJECT TITLE

Henrico County Landfill Gas Combustion Project (the “Project”)
1.2 TYPE / CATEGORY OF THE PROJECT

e Project Type: Waste Handling and Disposal, Sectoral Scope 13
e Individual Project

1.3 A BRIEF DESCRIPTION OF THE PROJECT

A pre-project landfill gas collection and destruction system was voluntarily installed in the East Fill area of
the Landfill in 2001 with the installation of 14 wells. Based on annecdotal evidence, gas was first flared in
March 2002. However, sufficient evidence of the start date could not be provided and the project start date
was selected as the expansion of the collection system in 2005. This results in a conservative estimate of
the emission reductions from the project activity, because the original amount of gas combusted by the
pre-project system is netted out of the total emission reductions claimed.

The Landfill consists of three smaller sanitary landfills; the East Fill, the West Fill and the Expansion. The
Project consists of two stages, both implemented at the Springfield Road Landfill. Stage one (1) of the
Project is owned and operated by Henrico County (“Henrico”). Stage two (2) of the Project is owned and
operated by Ingenco Distributed Energy (“Ingenco”).

The Project consists of two stages. Stage one (1) of the Project is the expansion of the pre-existing
wellfield and installation of a larger capacity flare. During this stage, the captured landfill gas is flared,
thereby converting methane to biogenic CO,. As part of this project phase, in December 2004, Henrico
decommissioned the pre-existing flare and in June 2005 a larger flare station was installed. The flare was
installed on June 3™, 2005. An additional 87 wells were also installed in all three of the landfills at this
time. The wellfield was further expanded in 2006 with the addition of five new wells in the Expansion
(Phases 2 and 3).

Stage two (2) of the Project involves the implementation of a beneficial use project. The captured biogas
will be transported to a power generating facility located on-site, and used for electricity generation. As
part of this phase, a 4 MW power generating facility is currently being constructed by Ingenco. It is
anticipated that this stage of the Project will be operational in 2010, and gas collected from the Landfill
will be destructed by Ingenco for electricity generation. It is also anticipated that the wellfield will be
further expanded in late 2009 or early 2010.

Additional permits were not required by the VADEQ to construct or operate the Project in 2005. Rather,
the Project was exempt from permitting requirements in Section 9 VAC 5-80-1100 through 1320 of
Virginia’s Regulations for the Control and Abatement of Air pollution, given the level of uncontrolled
emissions from the installation of the new flare and the size of the flare. The following permits relate to the
construction and operation of the Landfill":

e Virginia Stationary Source Operating Permit: PRO-51286
e  VADEQ Solid Waste Permit No. 545 — This permit was amended in July 2006 for a number of
activities including the expansion of the gas collection system at this time.

! Note that this does not include permits required for the construction and operation of the landfill gas to energy part
of this project as this phase has not yet been completed.
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The installation of the original landfill gas system by Henrico was completely voluntary. The expansion of
the landfill gas collection and destruction system in 2005 was also voluntary. The objective of this
expansion was to be proactive and ensure that the Landfill was not off-gassing and causing odor
complaints. The system was not installed in response to odor complaints or gas migration issues and no
formal complaints were received. Rather, this was a proactive step taken by Henrico to be a good neighbor.

Henrico is required to submit NMOC emission calculations every five years to ensure the landfill is not
required to install a landfill gas capture system. Based on the most recent calculations, the Landfill is not
expected to exceed the 50 Mg per year NMOC threshold over the duration of the crediting period. The
Landfill’s NMOC emissions will be reassessed annually to ensure that the Landfill is not required to install
a collection system and emission reductions remain surplus to regulatory requirements.

1.4 PROJECT LOCATION

The Landfill is a municipal solid waste landfill located on a 192 acres site in Henrico County,Virginia. It
is located immediately northeast of Nuckols Road and north of Interstate 295.

The address of the facility is:

10600 Fords Country Lane
Glen Allen, Henrico County, VA

The latitude and longitude of the Landfill are as follows:

e Latitude: 37°40°45”
® Longitude: 77°33°58”

The Landfill opened in 1966 and it is assumed that the Landfill will receive waste until late 2012 or early
2013. The Landfill has a design capacity of 2.901 million megagrams.

The Landfill covers an area of 103 acres and is subdivided into six cells (three areas). These include the
East Fill, the West Fill and the Expansion, consisting of Phases 1 through 4. The East Fill area was closed
in 1994 and covers approximately 36 acres. The West Fill area was closed prior to 1983 and covers
approximately 23 acres. Phase 1 of the Expansion Area covers 12 acres and was closed in 1994. Phase 2 is
14 acres and was constructed in 1994, Phase 3 covers 10 acres and was constructed in 1998, and Phase 4 is
8 acres and was constructed in 2007. Phases 2, 3 and 4 are still active.

1.5 DURATION OF THE PROJECT ACTIVITY / CREDITING PERIOD

In June 2005, Henrico decided to invest significant capital to expand the landfill gas collection system. At
this time the landfill gas capture system in the East Fill area was expanded and a collection system was
installed in the remainder of the Landfill. The existing flare was decommissioned and two-3,014 scfm
blowers and a new candlestick flare were also installed at this time. It is anticipated that the landfill gas
capture system will be further expanded in late 2009 or early 2010. Gas will also be used to generate
electricity starting in 2010.

As discussed in Section 1.3 the VCS project crediting period will depend on whether the landfill is subject
to NSPS requirements. If the project is not required to install a landfill gas capture system the anticipated
crediting period will be from January 1, 2009 to December 31, 2018.

The crediting period will be reassessed on an annual basis to ensure the Project does not exceed the NSPS
threshold for NMOC emissions and is not required to collect and destruct landfill gas.
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1.6 PROJECT PROPONENTS ROLES AND RESPONSIBILITIES, INCLUDING CONTACT INFORMATION
OF THE PROJECT PROPONENT, OTHER PROJECT PARTICIPANTS

The gas collection system and flare are owned and operated by the County of Henrico. The Ingenco
electricity generation facility is owned and will be operated by Ingenco Distributed Energy. Blue Source
LLC (“Blue Source”) has been contracted by Ingenco Distributed Energy to monetize the greenhouse gas
(GHG) emission reduction credits generated by the Project.

Operating Contact: Steve Yob, Division Director — Solid Waste and Recycling
County of Henrico
Department of Public Utilities
P.O. Box 27032
Richmond, VA 23273
Phone: (804)727-8217
Email: yob@co.henrico.va.us

Proponent Contact: Annika Colson
Vice-President
Blue Source, LLC
900 Broadway, Ste 801 B
New York, NY 10003
Phone: (212) 253-5348
Fax: (212) 253-5349
Email: acolston @bluesource.com

2.0 MONITORING

2.1 TITLE AND REFERENCE OF THE VCS METHODOLOGY (WHICH INCLUDES MONITORING
REQUIREMENTS) APPLIED TO THE PROJECT ACTIVITY AND EXPLANATION OF
METHODOLOGY CHOICES

Approved consolidated baseline methodology ACMO0001: “Consolidated baseline and monitoring
methodology for landfill gas project activities”: Version 10

2.2 MONITORING, INCLUDING ESTIMATION, MODELLING, MEASUREMENT OR CALCULATION
APPROACHES

The purpose of monitoring is to measure the quantity of methane captured by the Project Activity that
would have been released to the atmosphere in the baseline condition.

Baseline Emissions

Gas Flow

Baseline emissions are monitored using a Rosemount Orifice Plate Model 1495C continuous gas flow
meter (with a Rosemount 3095 Multi-Variable Pressure Transmitter) that measures flow on a wet basis and
normalizes flow to standard temperature and pressure conditions. Standard conditions are defined as 70
degrees F and latm. Landfill gas flow is metered continuously at the blower / flare station, with readings
being taken two times per second. Flow data is plotted on strip chart recorders located at the blower / flare
station. Daily and monthly flows are determined and entered into spreadsheets by the Landfill Operator.

The flowmeter was factory calibrated in 2005 prior to installation. The flowmeter was also calibrated in
January 2009 and January 2010 and found to be operating per manufacturer specifications. On a go
forward basis, the flowmeter will continue to be calibrated annually.
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Flare Operation

Two LFG Industries Type k thermocouples are used to ensure the flare and pilot flame are burning. The
strip charts plot flare temperature to show whether or not the flare was burning. Henrico has verified that
when the station is running (i.e. showing a landfill gas flow rate), the flare is also burning. This was done
by manually going through each chart recorder.

Thermocouples were checked in May 2008. During every monthly site visit, the temperature readout from
the main flame thermocouple’s (upper) is recorded. During these visits, if the temperature reading were to
be inconsistent with the flame condition (i.e., temp reading indicating that the flame was burning while it
was not or vice versa) this would have been apparent. No inconsistent readings were observed during the
Reporting Period and both thermocouples were successfully calibrated by the manufacturer in January
2010.

Gas Composition

Gas composition (CHy4, CO,, O, and balance gases) is measured on a wet basis at the blower inlet using a
portable gas analyzer. From 2005 through 2009 measurements were taken at least monthly. On a go-
forward basis it is anticipated that gas composition will be measured at least weekly and potentially
continuously using a continuous gas analyzer.

During 2009, two GEM gas analyzers (Serial No.’s GM08014 and GM11208) were used at the site to
monitor methane composition. From January through March 2009, one of the GEM Analyzers (Serial No.
GMS8014) was used for all monitoring events. From April 2009 onwards the other analyzer (Serial No.
GM11208) was used predominantly. The analyzer used during the first quarter of 2009 (Serial No.
GMO08014) was only used on May 13 and June 18, 2009.

During 2010, two GEM gas analyzers (Serial No.”s GM05722 and GM11208) were used. The analyzer
used predominantly in 2009 (Serial No. GM11208) was used for all measurements, with the exception of
the readings taken on Febuary 18, February 19 and April 29, 2010. During the February 18 and 19
readings, this analyzer was at the factory for calibration and the other analyzer (Serial No. GM05722) was
used. On April 29, 2010 there were two field technicians on-site monitoring the blower flare station and
wellfield so both analyzers were being used.

The validated PDD states that methane analyzers will be calibrated prior to each use. However, from
January through March 2009, gas composition readings from were taken by a third party. The analyzer
was calibrated prior to each use, however documentation of these calibration events is not available. While
a calibration event did occur prior to each use, as confirmed by the landfill operators and technicians, since
these records cannot be located these readings will not be used.

The validated PDD also states that the methane analyzers will be calibrated in accordance with the
manufacturer’s recommendations (i.e. semi-annual factory calibration). However in 2009 one of these
analyzers (Serial No. GM11208) was not calibrated at the manufacturer recommended frequency; a
deviation from the validated PDD. Instead of semi-annual calibration, this analyzer was calibrated on an
“as required” basis, as determined by the professional judgment of the Landfill Operator. Prior to the
validation of the Project under the VCS program, this was the standard practice employed by the Landfill
Operator, and the analyzer was not sent for factory calibration on a regular schedule. Instead the analyzer
was calibrated by the Landfill Operator prior to each monitoring event, and the Operator relied on this field
calibration to ensure that the instrument was calibrated and operating properly. The analyzer was sent to
the factory if it could not be calibrated, was reading unusual results or was otherwise not operating
properly. There were no issues with the instrument in 2009 and it was therefore not sent to the
manufacturer for calibration during this time.

Prior to 2009, the most recent factory calibration was completed in September 2008. To ensure that the
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meter was reading accurately through the reporting period, the analyzer was sent for factory calibration in
February 2010. At this time the instrument was found to be within 3% accuracy at all concentration ranges;
demonstrating that the meter was functioning properly. The manufacturer has indicated that the analyzer
should not drift over time, therefore successful calibration in February 2010 would suggest that the
instrument was reading accurately since the previous calibration in September 2008.

Based on the results of this calibration, the accuracy of the emission reduction claim for the reporting
period should not be compromised by this deviation from the PDD and from the manufacturer specified
calibration frequency. To conform with the PDD and the manufacturer’s recommended semi-annual
calibration frequency, on a go forward basis both analyzers will be factory calibrated every six months. As
such, the next calibration is scheduled for July 2010.

Pre-project Gas Flow

The quantity of landfill gas collected from the pre-existing landfill gas to energy system is determined
based on historical records of the flow and methane concentration of gas from 2002 through 2004. The
flow of gas from the pre-existing system was measured continuously using a Fluid Components
International ST98 thermal mass flowmeter and recorded on a strip chart located at the blower / flare
station. This flowmeter was factory calibrated. Data was aggregated on a daily and monthly basis and
entered into spreadsheets by the Landfill Operator. Flow readings were corrected to standard conditions of
70 degrees F and latm.

The quantity of methane generated in the baseline condition is determined based on the quantity of waste
received at the Landfill. Methane emissions are modelled based on default values from the US EPA’s
LandGEM model.

Project Emissions

Project emissions associated with flaring landfill gas, electricity consumption and fuel usage are estimated
using both measured and default values.

Flaring Emissions

Emissions associated with methane destruction by flaring are determined based on the flare’s destruction
efficiency and the mass flow rate of methane in the gas stream (determined from the volumetric flow rate
of landfill gas and the volumetric fraction of methane in the landfill gas being flared). The composition and
flow rate of landfill gas flared are determined as outlined above.

Following ACMO0001 the flare’s operating parameters are to be continuously monitored to ensure
compliance with manufacturer specifications. Accordingly, the temperature of the flare is monitored using
a thermocouple and temperatures are recorded on the strip charts located at the blower / flare station.
Henrico has reviewed the strip charts to ensure that emission reductions are only claimed for periods when
the flare was operating (i.e. to show that when the station was running and recording flow the flare was
also burning).

Electricity and Fossil Fuel Combustion Emissions

Project emissions related to electricity consumption are estimated based on the quantity of electricity
consumed to operate the Project, according to supplier invoices. The only fossil fuel usage related to the
landfill gas collection system and flare is propane used to light the flare pilot.

The County’s Public Works Deparment oversee monitoring activities. In particular, County Landfill
Personnel are responsible for changing out the strip chart recorder and gas flow / data quality monitoring.
A third party contractor takes gas composition readings. Since December 2007, following each monitoring
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event data is uploaded directly from the GEM 500 or GEM 2000 to a secure on-line database called
Datafields, that is managed and operated by Landtec. Data is also copied and sent to the County for their
records.

Flow and flare temperature data is recorded using a Yokogawa uR1000 Strip Chart Recorder located at the
blower / flare station every 90 seconds. Each strip chart lasts approximately one month and County staff
change them as needed.

Each day’s flow and hours of operation are then calculated from the strip charts, entered into excel files
and saved on the County’s computer system. Computer files are backed up nightly and records are kept at
the County’s Public Works Department Offices. The County then submits data to Blue Source for
integration into emission reductions calculations.

Note that all relevant documents and records have been retained since 2002 and will be retained for a
period of at least two years following the end of the Project’s crediting period. All records will be available
for review by a verification body.

A listing of the variables that will be monitored, including the source of data and a description of
measurement methods and QA/QC calibration procedures are provided in Section 2.3 below. It will be the
responsibility of Henrico County staff to measure all variables and retain records for verification.

2.3 DATA AND PARAMETERS MONITORED / SELECTING RELEVANT GHG SOURCES, SINKS AND
RESERVOIRS FOR MONITORING OR ESTIMATING GHG EMISSIONS AND REMOVALS

2.3.1 MONITORED PARAMETERS

Data / Parameter: LFG iy
Data unit: m’
Description: Total amount of landfill gas flared and used to generate electricity at

standard temperature and pressure conditions (i.e. 70 degrees F and 1 atm).

Source of data:

Calculated

Measurement
procedures (if any):

Monitoring Frequency

QA/QC procedures:

Any comment:

This parameter represents the total amount of landfill gas flared and used to
generate electricity and is calculated as the sum of LFG g, and LFG

electricity,y*
Data / Parameter: LFG fyey
Data unit: m’
Description: Total amount of landfill gas captured / total amount of landfill gas flared at

standard temperature and pressure conditions (i.e. 70 degrees F and 1 atm).

Source of data:

Measured

Measurement
procedures (if any):

Rosemount Orifice Plate Model 1495C flowmeter with a Rosemount 3095
Multi-Variable Pressure Transmitter

Monitoring Frequency

Continuous: Readings from the open flare are taken and totalized two times
per second.

QA/QC procedures:

The thermal mass flow meter was factory calibrated in 2005 prior to
installation. The flowmeter was calibrated again by the Landfill Operator in
January 2009 and January 2010.

Rosemount does not have a recommended time interval. However, going
forward this flow meter will be calibrated on an annual basis.

Any comment:

Currently, the total quantity of gas collected and the quantity of gas flared at

Blue Source LLC
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the Landfill are the same as there is no other consumptive gas usage. As
such, the quantity of gas flared represents the entire quantity of landfill gas
collected. Following the implementation of the gas to energy project, these
parameters will not be equivalent and the quantity of gas flared and the
quantity used to generate electricity will need to be separately metered.

Flow is measured on a wet basis and the flow meter is located at the blower
/ flare station. In particular, it is located after the condensate knockout pot
and after the blowers.

Data / Parameter: LFG gecticity.y
Data unit: m’
Description: Total amount of landfill gas used to generate electricity at standard

temperature and pressure conditions (i.e. 70 degrees F and 1 atm).

Source of data:

Measured

Measurement Flowmeter
procedures (if any):
Monitoring Frequency | Continuous

QA/QC procedures:

The flowmeter will be calibrated as required on an annual basis or as
required by the manufacturer.

Any comment:

The electricity generation facility is not yet commissioned, therefore this
parameter is not required at this time.

Data / Parameter: FV o
Data unit: m’/h
Description: Volumetric flow rate of the residual gas in wet basis at normal conditions in

the hour h

Source of data:

Measured

Measurement
procedures (if any):

Measured using a flowmeter. Note that the same flow meters are / will be
used to monitor this parameter as for LFG g,y and LFG gecicity.y.

Monitoring Frequency

Continuous.

QA/QC procedures: As above.

Any comment: As above.

Data / Parameter: PE fare.y

Data unit: tonnes CO,g

Description: Project emissions from flaring of the residual gas stream in year y

Source of data:

Calculated as per the “Tool to determine project emissions from flaring
gases containing Methane”.

Measurement Calculated
procedures (if any):
Monitoring Frequency | Annual

QA/QC procedures:

Any comment:

For this project flare efficiency is not monitored and a default value is used.

Data / Parameter: W CH4

Data unit: m’ CH,/ m° LFG

Description: Methane fraction in the landfill gas

Source of data: Landtec GEM 500 and / or GEM 2000 portable gas analyzer
Measurement Measured

procedures (if any):

Monitoring Frequency

Monthly

QA/QC procedures:

The GEM analyzer is calibrated prior to each use. Calibration includes zero
checks and a value check test by comparison with a standard certified gas.

Blue Source LLC
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Based on the expertise of the Landfill Operator, historically the analyzer
was not sent for factory calibration on a regular schedule. The Operator
relied instead on field calibration to keep the instruments properly
calibrated. On a go forward basis, the analyzer will be calibrated on a semi-
annual basis, as recommended by the manufacturer.

From January to March 2009, monitoring was conducted by a different
company. Over this time, the analyzer was calibrated prior to each however
results cannot be located. Since April 2009 records have been retained.

Any comment:

Gas composition is measured on a wet basis at the blower inlet. Flow is
measured at the blower outlet / flare inlet. There is no vapor phase
dehydration system between the blower inlet and the flare inlet. The gas is
not dried out and water vapor is not removed between these two points. As a
result, both the flow readings at the flare inlet and the analyzer readings at
the blower inlet are recorded on a wet basis.

In the case of missing methane composition readings, for quarters during
which composition measurements are not available, no emission reduction
credits will be claimed.

On a go forward basis a sample port will also be installed at the blower
outlet / flare inlet. Beginning in 2010 it is anticipated that gas composition
will be measured at least weekly and potentially continuously using a
continuous gas analyzer.

Data / Parameter: fv;
Data unit: -
Description: Volumetric fraction of component i in the residual gas where i = CH,, CO,,

0,, trace gases

Source of data:

Measured

Measurement
procedures (if any):

As above for w cp.

Monitoring Frequency

As above for w cp.

QA/QC procedures:

As above for w cp.

Any comment:

As above for w cp.

Data / Parameter: PEgc
Data unit: tonnes CO,
Description: Project emissions from electricity consumption by the project activity

during the year y

Source of data:

Calculated as per the “Tool to determine project, baseline, and / or leakage
emissions from electricity consumption”.

Measurement Calculated
procedures (if any):
Monitoring Frequency | Annual

QA/QC procedures:

Any comment:

For this project electricity is sourced from the regional grid, and Scenario A
applies.

Data / Parameter: MD pry

Data unit: tonnes CH,4

Description: Amount of methane generated during year y of the project activity

Source of data: Calculated

Measurement Estimated based on the quantity of waste disposed in the landfill and using

procedures (if any):

the US EPA’s LandGEM Landfill Gas Emissions Model, Version 3.02

Monitoring Frequency

Blue Source LLC
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QA/QC procedures:

Any comment:

ACMOO0!1 requires that this parameter be estimated using the “Tool to
determine methane emissions avoided from disposal of waste at a solid
waste disposal site. However, the US EPA LandGEM model is the accepted
standard for estimating landfill methane emissions in the United States and
is used instead.

Data / Parameter: W,

Data unit: tons

Description: Total amount of waste disposed in year x
Source of data: Measured

Measurement Measured by the project proponent

procedures (if any):

Monitoring Frequency

Continuous with monthly and annual aggregation of data

QA/QC procedures:

Any comment:

Quantity of waste disposed determined based on facility records. The
County maintains scale records. Every month a summary report is
prepared and maintained in the Public Utilities Office.

Data / Parameter: Other flare operation parameters
Data unit: -
Description: This should include the data to monitor whether the flare operates within the

range of operating conditions according to the manufacturer’s specifications.

Source of data:

Measured

Measurement
procedures (if any):

For the open flare system, thernocouples located at the pilot and at the flare
are used detect the presence of a flame.

The flare also has provisions for auto-shutdown if the flare flame fails. If a
flame out occurs, the UV sensor will immediately detect this and the
pilot system will turn on to attempt to relight the flare. Further, if for
any reason the UV sensor fails to function, it is backed up by the
temperature controller and the flare will shut down when the
temperature drops to 400°F. After a preset delay time of 10 minutes,
the system will try to restart. If not successful after three tries, the
system will stop trying to start automatically.

If the flare system shuts down, the flare’s control system will
automatically shut down the blowers and flare. During a shutdown, the
automatic shutoff valve closes and the blowers turnsoff. As a result, no gas
is discharged and no flow is recorded.

If a thermocouple burns out, it will read an improperly low temperature
causing the automatic control system to shut the station down.

Monitoring Frequency

Continuous.

QA/QC procedures:

Over the years, there has not been a routine periodic check of the
thermocouple other than monthly noting recorded temperatures on the
chart recorder paper and noting the temperature reading from the
thermocouple during monthly site visits for monitoring and whether or not
the reading is within an expected range based on experience. However on
a go forward basis, the thermocouples will be checked annually, concurrent
with calibration of the flowmeter.

Any comment:

Data / Parameter:

Operation of the energy plant

Data unit:

hrs

Blue Source LLC
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Description: Operation of the energy plant
Source of data: Measured

Measurement TBD

procedures (if any):

Monitoring Frequency | Annual

QA/QC procedures:

Any comment:

The procedures used to measure this parameter have not yet been
determined, as the energy plant is not yet operational.

Data / Parameter: EC Gridy
Data unit: MWh
Description: Quantity of electricity consumed by the project electricity consumption

source j in year y

Source of data:

Calculated as per the “Tool to determine baseline, project and / or leakage
emissions from electricity consumption”.

Measurement
procedures (if any):

Based on supplier invoices.

Monitoring Frequency | Annual

QA/QC procedures:

Any comment:

Data / Parameter: PE propane.y

Data unit: tonnes CO,5

Description: Annual project emissions from propane combustion to light the flare

Source of data:

Calculated as per the “Tool to determine project or leakage CO, emissions
from fossil fuel combustion”.

Measurement Calculated

procedures (if any):

Monitoring Frequency | Annual

QA/QC procedures:

Any comment:

Data / Parameter: FC propanc.y

Data unit: gallons / year

Description: Quantity of propane combusted as flare pilot fuel during the year y
Source of data: Measured

Measurement Based on an supplier invoices

procedures (if any):

Monitoring Frequency

Annual

QA/QC procedures:

Any comment:

2.3.2 PARAMETERS NOT MONITORED

A listing of the variables that are estimated or quantified using emission factors or default values is
provided below.

Data / Parameter: MDg,
Data unit: tonnes CH,
Description: Amount of methane destroyed historically for the previous year before the

start of project activity.

Henrico historical data. Flow was metered continuously using a Fluid
Components International ST98 Thermal Gas Flow Meter and corrected to
standard temperature and pressure conditions of 70 degrees F and 1 atm.
Composition was measured using a Landtec Gem 500 gas analyzer.

Source of data:
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Value of data applied:

376.2

Measurement
procedures (if any):

Prior to project implementation, landfill gas captured by the pre-existing
system was flared. Since emission reductions are claimed for flaring landfill
gas, the incremental quantity of landfill gas that would have gone to the
flare in the baseline must be accounted for. This gas would not have been
vented in the baseline condition and a baseline deduction is required.

Henrico metered the flow and composition of gas flared from 2002 through
2004, prior to the project activity and the baseline quantity of landfill gas
flared is presented below.

Flow Flow

Year (scfm) (scflyr) % CH4 | tCH4
2002 66.7 15,066,885 42.97 283.7
2003 103.7 27,149,032 49.83 511.2
2004 79.1 17,718,296 42.63 333.6
Mean | 83.2 19,978,071 45.14 376.2

QA/QC procedures:

Any comment:

Data / Parameter: Nflare

Data unit: %

Description: Default Flare Efficiency

Source of data:

CDM Methodological “Tool to determine project emissions from flaring
gases containing methane)

Value of data applied:

50 (if composition is metered periodically)
98 (if composition is metered continuously)

Any comment:

According to ACMO0001, in cases where less than continuous composition
measurements are used, the default flare efficiency from the CDM flaring
tool must be applied.

In the future, methane composition may be metered continuously. In this
case, a more accurate flare efficiency for the open flare will be used based
on guidance from the US EPA and the Climate Action Reserve (CAR).
This approach is justified on the basis that it is more accurate for equipment
and conditions in the United States (versus ACMO0001).

Further, the flare is designed and operated in accordance with 40 CFR
60.18. This standard specifies requirements for flare operating variables
(i.e. Btu content, exit velocity) that must be met in order to achieve a 98%
or higher flare destruction efficiency.

Data / Parameter: Regulatory requirements relating to landfill gas
Data unit: -
Description: Regulatory requirements relating to landfill gas

Source of data:

Publicly available information of the host country’s regulatory
requirements relating to landfill gas.

Value of data applied:

Any comment:

The information though recorded annually, is used for changes to MDyg, at
renewal of the credit period. Relevant regulations for LFG project activities
shall be updated at renewal of each credit period. Changes to regulations
should be converted to the amount of methane that would have been
destroyed/combusted during the year in the absence of the project activity
(MDg,_y). Project participants should explain how regulations are translated
into that amount of gas.
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Data / Parameter: GWPcs

Data unit: tonnes CO,e/tCH4

Description: Global warming potential of CH,
Source of data: IPCC

Value of data applied:

21 for the first commitment period. Shall be updated according to any future
COP/MOP decisions.

Any comment:

Data / Parameter: Dcra
Data unit: tonnes CH4/m3 CH,
Description: Methane Density

Source of data:

Value of data applied: | Project and pre-project (70 degrees F and 1 atm): 0.000665
Any comment:

Data / Parameter: F

Data unit: -

Description: Fraction of methane in the SWDS gas (volume fraction)

Source of data:

Site-specific data

Value of data applied:

0.45

Any comment:

This factor is a more accurate representation of the composition of gas
historically collected from the Landfill and is based on facility records.

Data / Parameter: Lo

Data unit: m’/Mg

Description: Potential methane generation capacity
Source of data: US EPA LandGEM Model

Value of data applied: 100

Any comment:

The LandGEM model has default values for Inventory Conventional and
CAA Conventional values. To be conservative the Inventory Conventional
value is applied.

Data / Parameter: k

Data unit: -

Description: Decay rate

Source of data: US EPA LandGEM model default parameter
Value of data applied: | 0.04

Any comment:

The LandGEM model has a decay rate for Inventory Conventional and
CAA Conventional values. To be conservative the Inventory Conventional
value is applied.

Data / Parameter: NCV
Data unit: MMBtu / gallon
Description: Energy content of propane

Source of data:

U.S. EPA Guidelines

The value of 3.824 MMBtu per barrel was obtained from US EPA and was
converted to units of MMBtu per gallon by dividing the factor by the a
conversion factor of 42 gallons per barrel.

Value of data applied:

0.091048

? http://cdm.unfccc.int/methodologies/inputsconsmeth/ MGM_methane.pdf
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Any comment:

Values will be reviewed annual to ensure they are appropriate or following
any future revision of US EPA guidelines, as applicable.
Note that IPCC values are not available for propane.

Data / Parameter: EF o2 propane.y
Data unit: t CO,/ MMBtu
Description: CO, emission factor for propane

Source of data:

U.S. EPA Guidelines

The value of 17.20 kg C per MMBtu was obtained from the US EPA, and
was multiplied by a factor of 44/12 to convert carbon to carbon dioxide and
divided by a factor of 1,102 to convert from kilograms to tons.

Value of data applied:

0.063067 tonnes CO,/ MMBtu

Any comment:

Value will be reviewed annually to ensure it is appropriate or following any
future revision of the US EPA emission factors, as applicable.
Note that IPCC values are not available for propane.

Data / Parameter: FE g1 Gridy
Data unit: tonnes CO,/MWh
Description: Emission factor for electricity generation in year y

Source of data:

Following the CDM Annex 7 “Tool to calculate baseline, project and / or
leakage emissions from electricity consumption” Option A2, regional values
are used as the default value provided by the tool was not representative of
the emission intensity of grid-connected electricity generation in the United
States.

Emission factor sourced from the US EPA’s Emissions & Generation
Resource Integrated Database (eGrid) 2007, Version 1.1: Year 2005
Summary Tables. Emission factor for SRVC.

Value of data applied:

0.515

Any comment:

Value will be reviewed annually upon release of the US EPA eGrid
Summary Tables to ensure they are appropriate.

The “Tool to calculate the emission factor for an electricity system”
Version 01.1 was not used as calculation of an emission factor is fairly
extensive given that the project does not consume or generate a significant
quantity of electricity and electricity consumption does not represent a
large emission source for the project.

Data / Parameter: TDL Griay
Data unit: -
Description: Average technical transmission and distribution losses for grid in year y

Source of data:

Recent, accurate and reliable data from the United States is used to quantify
the average line losses. This value is obtained from the Energy Information
Administration (EIA) Department of Energy (DOE) Annual Energy Review
2007: Chapter 2 Energy Consumption by Sector.

Value of data applied:

9

Any comment:

This value should be updated annually. In the absence of data from the
relevant year, most recent figures should be used, but not older than 5 years.

2.3.3 DIFFERENCES IN PARAMETERS

Depending on how CDM ACMO0001 and the required CDM tools are applied, not all parameters listed in
the methodology / tools are required. For example, if the project does not generate thermal energy, some of
the parameters related to project and baseline emissions from heat generation would not be required.
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In particular, for reasons of applicability to the Henrico County Landfill Gas Combustion Project, certain
parameters included in the methodology and tools have not been included in this methodology, and

likewise, new parameters have been added when necessary.
A discussion of all such differences is included below.

Omitted Parameters

The following parameters were omitted, as they are not relevant to the project.

Parameter

Justification

ELirc
CEF elecy,BL,y
NCV fuel, BL

€ gen,BL

Not applicable since the scope of the project activity does not
include emission reductions associated with electricity
generation off-site.

LFG thermal, y

ET rg

EF fuel, BL

NCV fuel, BL

€ boiler/airheater

Operation of the
boiler/air heater / heat
generating equipment

Not applicable since the project activity does not generate
thermal energy.

LFG p.,

Not applicable since the project activity does not send landfill
gas to pipeline for distribution.

T
P

Temperature and pressure data are not required as landfill gas
flow meters correct automatically to standard temperature and
pressure.

w ciy
p i,y

Not required since fossil fuel combustion emissions are
calculated using ‘Option B’ of the CDM “Tool to calculate
project or leakage CO2 emissions from fossil fuel combustion”.

BECH4,SWDS,y
Wiy

f

DOC;

p n,j,x

z

0]

(0),4

DOC ¢
MCF

Not applicable since the ex ante estimate of methane emissions
is not based on the CDM “Tool to determine methane emissions
avoided from disposal of waste at a solid waste disposal site”.

MF o,

MV,

toon

Fv CH4.FG.h

MMcts, MMco, MMcop,
MMq,, MMy, MMy,
AM,, AM,, AM,, AM,
NA

ij

Not applicable as these parameters are used to calculate the
methane combustion efficiency of the flare if it is continuously
monitored, which is not the case for this project.

PP CP, j and PP CP,l

EF grid, CM,y
FC n,i,t

Not applicable as these parameters are only required if
electricity is sourced from an off-grid fossil fuel fired captive
power plant and / or in cases where a non default emission
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EG .,
HG

n boiler,y
NCV ;,
EF CO2.i,t

factor is calculated.

Additional or Altered Parameters

The only parameters added or altered from the CDM methodology are related to the methodology used to
estimate methane emissions from solid waste disposal. Parameters altered or added to the methodology
include the following:

Parameter Justification

ki, Wy These parameters are altered to be applicable for the LandGEM

model instead of the CDM tool to calculate an ex ante estimate
of methane emissions. The decay constant (k) is based instead
on LandGEM default values. Instead of the quantity of each
type of organic waste disposed (W) the total quantity of waste
disposed is input into the LandGEM model (defined as W).

This parameter is required to calculate an ex ante estimate of
methane emissions using the LandGEM model instead of the
CDM tool.

24 DESCRIPTION OF THE MONITORING PLAN

The monitoring plan is described in Sections 3.2 and 3.3 of this document.

3.0 GHG EMISSION REDUCTIONS

3.1 EXPLANATION OF METHODOLOGICAL CHOICE

The methodology selected is ACMO0001 as explained in Section 2.2 of this document.

3.2 QUANTIFYING GHG EMISSIONS AND / OR REMOVALS FOR THE BASELINE SCENARIO

The following equation is used to determine baseline emissions:

BEy = ( MDprojecl, \a MDBL,y) * GWPCH4 + ELLFG,y * CEFelec, BL,y + ETLFG,y * CEFlher,BL,y (1)

Where:

BE, = Baseline emission in year y (tCO,e)

MDygiect, y = The amount of methane that would have been destroyed/combusted during the year, in
tonnes of methane (tCH,4) in project scenario

MDg, = The amount of methane that would have been destroyed/combusted during the year in
the absence of the project due to regulatory and/or contractual requirements, in tonnes of
methane (tCH,)

GWPcy = Global Warming Potential value for methane for the first commitment period is 21
tCOze / tCH4

ELi g,y = Net quantity of electricity produced using LFG, which in the absence of the project
activity would have been produced by power plants connected to the grid or by an on-site
/off-site fossil fuel based captive power generation, during year y, in megawatt hours
(MWh)

CEF.iec, BL, y = CO, emissions intensity of the baseline source of electricity displaced, in tCO,e/MWh.

This is estimated as per equation (9) below
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ET g,y = The quantity of thermal energy produced utilizing the landfill gas, which in the absence
of the project activity would have been produced from onsite/offsite fossil fuel fired
boiler, during the year y in TJ

CEFiherBLy = CO; emissions intensity of the fuel used by boiler to generate thermal energy which is
displaced by LFG based thermal energy generation, in tCO,e/TJ.

No emission reductions are claimed for grid-connected electricity generation that is offset by electricity
produced from landfill gas destructed at the Ingenco facility, as these environmental attributes are not
owned by Henrico. Further no thermal energy is produced using the landfill gas therefore equation (1) is
reduced to:

BEy = ( MDprojecl, \a MDBL,y) * GWPCH4 (1)

According to ACMO001 in the case where the MDg , is given/defined in the regulation and/or contract as
a quantity that quantity will be used. In situations where in the baseline LFG captured and destroyed, for
reasons other than regulation and/or contract, historic data on actual amount captured shall be used as
MDg, ,. Otherwise, ACMO001 states that historic data on the actual amount of methane captured should be
used.

As such, historic data will be used to quantify MDg, , as outlined in Section 3.3. As a result equations (2)
through (7) are not applicable to the project and they are omitted.

Ex Ante Estimate of Emission Reductions

Following ACMO001 project proponents must provide an ex ante estimate of emission reductions by
projecting the future GHG emissions of the landfill.

Instead of estimating baseline methane emissions using the CDM “Tool to determine methane emissions
avoided from disposal of waste at a solid waste disposal site”, the US EPA LandGEM Landfill Gas
Emissions model is used. This is the accepted standard for developing landfill gas curves in the United
States. Equation (13) of ACMO0001 is therefore not required.

Instead, the LandGEM model requires the user to input the following variables to determine the emissions
associated with disposal of waste at the solid waste disposal site:

MDproject, y = f (W, F, k, LO)

Where:

MD,oject, y = Methane emissions generated during the year y from waste disposal at the solid waste
disposal site (SWDS) during the period from the start of the project activity to the end of
the year y (tCO,e)

F = Fraction of methane in the landfill gas (volume fraction) (0.5)

Wi = Amount of waste disposed in the landfill in each year x from the year the landfill /
landfill cell began accepting waste to present (tons)

k = Decay constant (1/yr)

Lo = Methane potential generation capacity (m*/Mg)

Calculation of Methane Destroyed by the Project Activity

The methane destroyed by the project activity (MDyyjeciy) 18 then calculated based on monitoring the
quantity of methane actually flared, used to generate electricity, thermal energy or natural gas and the total
quantity of methane captured for entry into equation (1) as follows:
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MDproject,y = MDﬂared,y + MDeleclricily,y + MDthermal, y + MDPL,y (8)

Where:

MD#izred,y = Quantity of methane destroyed by flaring (tCH,)

MDeiectricityy = Quantity of methane destroyed by generation of electricity (tCH,)

MD ermaty = Quantity of methane destroyed for the generation of thermal energy (tCH,)

MDpy = Quantity of methane sent to the pipeline for feeding to the natural gas distribution

network (tCH,)

No thermal energy or natural gas for pipeline distribution is produced by the project and no electricity was
produced from landfill gas during the Reporting Period therefore equation (8) is reduced to:

MDprojecl,y = MDﬂared,y (9)

Calculation of the quantity of methane destroyed by flaring (MDjyeqy) for entry into equation (8) is
outlined below:

MDﬂared,y = (LFGﬂare,y * WCH4,y * DCH4) - (PE flare,y / GWPCH4) (9)

Where:

LFGtare y = Quantity of landfill gas fed to the flare(s) during the year measured in cubic meters (m’)

WCH4y = Average methane fraction of the landfill gas as measured during the year and expressed
as a fraction (in m’CH, / m® LFG)

Dcua = Methane density expressed in tonnes of methane per cubic meter of methane (tCH, /
m’CH,)

PEfare,y = Project emissions from flaring of the residual gas stream in year y (tCO,e) determined

following the procedure described in the “Tool to determine project emissions from flaring
gases containing Methane”, for which the involved equations are listed below.

System Outages / Missing Data

The dates and duration of outages / system shutdowns when gas was not being flared during the Reporting
Period are included below:

March 1 to March 4, 2009 - Shutdown/ No data recording — 62 hours
March 14, 2009 — Shutdown — I hour

April 7, 2009 — Shutdown — 1 hour

May 2 to May 5, 2009 — No data recording — 95 hours

May 7 to May 8, 2009 — No data recording — 32 hours

May 28, 2009 — Shutdown / No data recording — 20 hours

June 1 to June 4, 2009 — No data recording — 88 hours

June 17, 2009 — Shutdown — 4 hours

June 18 to July 26, 2009 — No data recording — 913 hours

July 27 and 28, 2009 — Shutdown — 2 hours

August 7, 2009 — Shutdown — 4 hours

August 22 to 23, 2009 — Shutdown — 17 hours

August 30, 2009 — Shutdown — 4 hours

September 8, 2009 — Shutdown — 1 hour

September 21, 2009 — Shutdown — 1 hour

October 7 to October 12, 2009 — No data recording — 107 hours
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® October 26,2009 — No data recording — 1 hour

e November 10 and 28, 2009 — No data recording — Total of 2 hours

e December 1, 2009 — Unknown shutdown — 5 hours

e December 4, 11 and 23, 2009 — No data recording — Total of 4 hours

e December 18, 2009 — Unknown shutdown — 1 hour.

® December 19 through the 21, 2009 — Unknown shutdown — 56 hours. Possible problems
associated with a significant snow storm.

e January 2, 2010 — Unknown Shutdown — 13 hours

e January 25 to January 26, 2010 — Unknown Shutdown — Total of 30 hours

e January 28 to January 29, 2010 — Unknown Shutdown — Total of 37 hours

e March 28 to March 29, 2010 — Unknown Shutdown — Total of 22 hours

e April 7 to May 4, 3020 — Limited data recorded due to issues with strip chart

e May 28, 2010 — Unknown Shutdown — 16 hours

System downtime and unknown shutdowns are accounted for in emission reduction calculations as
follows; when there is a day when the station is not running for the entire time for some reason, the
average flow recorded during the time periods when the station was running is used to calculate flow. The
daily total flow is calculated by multiplying the average running flow rate by the number of hours that the
station was operating that day.

For example, on January 25, 2010, the station was only operational for approximately three hours. During
that time, the one printed flow rate while the system was operational was 752 scfm. Total flow for the day
was then calculated as follows:

Total flow = 752 scfm * 3 hrs * 60 minutes = 135,360 scf

No credits are claimed during periods where the system was shutdown or no data was recording, with the
exception of the outages from June 18 to July 26, 2009 and April 7 to May 4, 2010. Over these two
periods, the strip chart recorder was either not working or working intermittently, however gas was still
being flared and the totalizer on the flowmeter was working.

From June 18 to July 26, 2009 and from April 7 through May 4, 2010 there was a recurring problem with
the chart recorder and flow is determined based on totalizer values. For example, in 2010 flow is
determined based on the difference between the totalized flow values recorded during the weekly
monitoring events that occurred on April 5 and May 4, 2010.” These values are recorded on the Active Gas
System Weekly Monitoring Event Reports.

The total flow recorded during the outage in June and July 2009 was 34,247,460 scf and the total flow
recorded during the outage in April and May 2010 was 28,400,000 scf. These values are used to calculate

the daily flow rate over each period of the recorder outage.

Project Emissions from Flaring

3 Note that on April 5, 2010 the last significant digit for flow on the totalizer was not recorded on the Weekly
Monitoring Event Report. The value recorded was 4.25x108. To be conservative it is assumed that the last digit
was a nine and total flow was 4.259x108.
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Project emissions from flaring (PEg,. ) are calculated following the methodology outlined in the CDM
Annex 13 “Tool to determine project emissions from flaring gases containing methane”.

Flare Efficiency

Following the options outlined in the CDM tool, a default flare efficiency is used. The CDM “Tool to
determine project emissions from flaring gases containing methane” specifies a default flare efficiency of
50% for open flares.

In the future, if methane composition is metered on a continuous basis, a flare efficiency of 98% will be
applied. This represents the flare efficiencies typically achieved in the United States for flares designed in
accordance with 40 CFR 60.18. This standard specifies requirements for flare operating variables (i.e. Btu
content, exit velocity) that must be met in order to achieve 98% or higher flare destruction efficiencies, and
are applicable if the flare is operated in accordance with design limits.

The flare’s design limits specify that landfill gas must have a composition of at least 30% methane to
maintain a stable flame and a 98% destruction efficiency. The flow range must be between 135 scfm and
1350 scfm.

To ensure the flare is operated within these limits, the average monthly methane content and the average
monthly flow of landfill gas to the flare will be monitored to ensure they are within design limits. This will
ensure that the flare is operated according to the specifications required to ensure a destruction efficiency
of 98%.

Landfill Gas Composition

The CDM tool requires that the volumetric fraction of each component in the landfill gas (fv;;) be
measured continuously, however ACMO0001 allows the project developer to use quarterly measurements to
determine the fraction of methane in the landfill gas.

Measurements of landfill gas composition at the blower inlet are conducted monthly at a minimum. Given
that methane composition measurements are not taken continuously, the lower bound of the 95%
confidence interval of the annual average is used to estimate baseline methane emissions to ensure
conservativeness. Further, if no measurements are conducted in any given quarter, no credits are claimed
for the quarter for which data is missing. On a go forward basis, it is anticipated that methane composition
will be measured continuously.

On some days during the Reporting Period, multiple gas composition measurements were taken. The
average of these measurements is used to define the gas composition for that day and used in the

calculation of emission reductions.

To calculate project emissions from flaring, the mass flow rate in the residual gas on a wet basis is
calculated as follows:

TMRG = FVRG * fVCH4,RG * PCH4,n (13 ﬂaring tOOl)

Where:

TMgrg = Mass flow rate of methane in the residual gas

FVig = Volumetric flow rate of the residual gas in wet basis at normal conditions

fVcnarc = Volumetric fraction of methane in the residual gas on wet basis ( NB: this corresponds
to fv; rg.n Where i refers to methane).

PCH4.n = Density of methane at normal conditions

Emissions are then calculated as follows:
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8760

PEuey = 2 TM pg * (1 = gare) * GWPcyy / 1000 (15 flaring tool)

h=1

Where:

PEfare,y = Project emissions from flaring of the residual gas stream in year y
TMgrg = Mass flow rate of methane in the residual gas

Dflare = Flare efficiency

GWPcy = Global Warming Potential of methane valid for the commitment period

Table 1: Summary of Baseline Emissions (tonnes CO,E)

2009 2010 Total
Total en.nsswns from methane 19,428 10,587 30,015
destruction (MDp,c.,)
Total emissions from methane
destruction in the absence of the 5,925 3,292 9,217
project (MDg; )
Total Baseline Emissions (BE) 13,502 7,295 20,798

33 QUANTIFYING GHG EMISSIONS AND / OR REMOVALS FOR THE PROJECT

According to ACMO0001 project emissions are defined by the following equation:

PEy = PEGrid,y + PEFC,Propane,y (16)

Where:

PEgc, = Emissions from consumption of electricity in the project case. The project emissions
from electricity consumption (PEgc,) will be calculated following the latest version of
“Tool to calculate baseline, project and/or leakage emissions from electricity
consumption”.

PEkc propane.y = Emissions from consumption of heat in the project case. The project emissions from

fossil fuel combustion (PEgc,) will be calculated following the latest version of “Tool to
calculate project or leakage CO, emissions from fossil fuel combustion”.

The project emissions from electricity consumption (PEgc,) for input into equation (16) are calculated
following the methodology outlined in the the CDM Annex 7 “Tool to calculate baseline, project or
leakage emissions from electricity consumption” Version, O1.

During Phase one (1) of the Project, electricity is consumed to operate the blowers used to transport gas to
the flare. Each blower is equipped with a 40 hp motor. Electricity will also be used under Phase two (2) of
the Project to transport gas to the Ingenco facility and further process gas.

For determination of the emission factor for electricity generation (EFg j,) the methodology presents a
number of options. In this case the electricity consumed is purchased from the regional grid and the
applicable options are Option Al and Option A2.

Option Al is the calculation of a grid emission intensity factor following the methodology outlined in the
CDM Annex 12 “Tool to calculate the emission factor for an electricity system” Version 01.1 (Option Al).
However, calculation of an emission factor is data intensive and not administratively simple. Given that
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the project does not consume or generate a significant quantity of electricity and electricity consumption
does not represent a large emission source for the project, this approach is not reasonable.

Under Option A2 a conservative default value may be used instead. Following ACMOO1 only project
emissions from electricity consumption are calculated, therefore a default value of 1.3 tonnes CO, per
MWh would be applied. However given the generation mix and emission intensity of electricity generation
from the applicable regional grid, this value is not representative of the emissions associated with
electricity generation for the Landfill. A deviation from the methodology is proposed and the emission
factor for electricity generation (EFg j,) is determined as outlined below:

The grid average emission intensity of electricity generation in the region was examined to define
a value to the CO, emissions intensity of the project source of grid-connected electricity.

The electricity grid from which the Landfill draws electricity is part of the SRVC region. The
emission rate of electricity generation from this grid for 2005 was 0.515 tonnes CO, per MWh.

The emission factor for electricity generation (EFg ;, ) is therefore assigned this value.

Emissions are then calculated as follows:

PEGrid,y = Z ECPJ,Grid,y * FEEL,Grid,y * (1 + TDLGﬂd’y) (1 electricity tOOl)
J

Where:

PEgc,y = Project emissions from electricity consumption in year y (tCO2/yr)

ECpj Gria.y = Quantity of electricity consumed by the project from the regional grid in year y
(MWh/yr)

EFe1 Gridgj,y = Emission factor for electricity generation from the regional grid in year y (tCO2/MWh)

TDLgria,y = Average technical transmission and distribution losses for the regional grid in year y

Equations (2) and (3) of the electricity tool are omitted as calculation of the baseline and leakage
electricity consumption are not required by ACMO0001.

Equations (4), (5), (6), (7) and (8) of the CDM tool are omitted as these are not relevant to the project.
Pilot fuel used in the flares represents the sole fossil fuel emission from the project activity. The project
emissions from fuel consumption (PEgc;,) for input into equation (16) are calculated following the

methodology outlined in the the CDM Annex 19 “Tool to calculate project or leakage CO, emissions from
fossil fuel combustion” Version 01 using Option B as follows:

PErc;, = Z FChrppane.y * COEFprgpune, (1 fuel tool)

Where:
PEkc propane.y = are the CO, emissions from propane combustion during the year y (tCO,/yr)
FCoropane.y = quantity of propane used in the flare as pilot fuel during the year y (gallons/yr)

COEFpopaney = CO, emission coefficient of propane in the year y (tCO,/gallon)
Note that the CDM “Tool to Calculate Project or Leakage CO, Emissions from Fossil Fuel Combustion

recommends calculating emission coefficients based on IPCC factors; however, no such IPCC factors exist
for propane. As such, U.S. EPA factors are used instead’. It is possible to use the IPCC factors for

‘us. EPA, Inventory of Greenhouse Gas Emissions and Sinks: 1990 — 2005 (2007), Annex 2.1, Table A-40
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Liquefied Petroleum Gas, a mixture of Propane and Butane, but the EPA factor used is higher and
therefore more conservative.

The CO, emission coefficient COEF;, is then calculated based on the net calorific value and CO, emission
factor of the fuel type i (Option B), as follows:

COEFPropane,y = NCVPropane,y * EFCOZ,Propane,y (4 fuel tOOI)
Where:
COEFpopaney = the CO, emission coefficient of propane used (tCO,/gallon);
NCVopropane,y = the weighted average net calorific value of propane (MMBtu/gallon)
EFcoopropaney = the weighted average CO, emission factor of propane (tCO,/MMBtu)

Table 2: Summary of Project Emissions (tonnes CO,E)

2009 2010 Total
Fossil Fuel Combustion-Flare Pilot Fuel 1.2 0.6 1.7
Electric Consumption — Landfill and

14. 4 20.4
Landfill Gas Collection System Operation 0 6 0
Total emissions from energy usage

15.1 . 22.1
(PEgc and PEgc) > 69
Total Project Emissions (PE,) 15.1 6.9 22.1

34 QUANTIFYING GHG EMISSION REDUCTIONS AND REMOVAL ENHANCEMENTS FOR THE GHG
PROJECT

Emission reductions are calculated as the difference between the baseline methane emission rate and
project emissions from electricity and fuel consumption at the site. A summary of the emission reductions
from the Project for this verification period is provided below:

Table 3: Summary of Emission Reductions (tonnes CO,e)

2009 2010 Total

Baseline Emissions 13,502 7,295 20,798
Project Emissions 15 7 22

Total Emission Reductions 13,487 7,289 20,776
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