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1. INTRODUCTION

Det Norske Veritas (U.S.A), Inc (DNV) has been caated by Element Markets, LLC (EM) to
verify the emission reductions generated by the oAn€ounty Landfill (ACLF) project
(hereafter called “the project”) for the periodrfr®3 December, 2009 to 4 December, 2010. The
verification was completed according to requireraesdntained in the Climate Action Reserve
Verification Program Manual. This report contaire tfindings from the verification and a
statement for the verified emission reductiofisis is an initial verification and is the firsgport
period for the project.

1.1 Verification Objective

Verification is the process through which a vedfion body assesses a project developer’s
greenhouse gas (GHG) reduction assertions aga@mgication criteria and standards that are
defined by the Climate Action Reserve (CAR) GHGguean. The purpose of verification is to
provide an independent, third-party review of pcogata and information being submitted to the
CAR, to ensure that the project is eligible asrdiin the relevant project protocols and that the
reported emission reductions meet the appropriatenmality threshold.

CAR requires third-party verification of all GHGqpects, as specified in each project protocol.
Climate Reserve Tonnes (CRTs) are issued only aftéerification Report and a Verification
Opinion attesting to their accuracy have been stibchby the verifier and accepted by CAR.
DNV is a verification body under CAR and meets #ddal sector-specific accreditation
requirements to which this project is subject.

The objective of this verification was to verifyetiroluntary emission reductions reported for the
ACLF for the period from 23 December, 2009 to 4 &aber, 2010.

1.2 Scope and Criteria

1.2.1 Scope of the Verification

The scope of the verification includes:

* Ensuring that the project is eligible accordingtite specific eligibility rules in the
general and landfill protocols, and that the propeveloper has designed, measured
and monitored baseline and project emissions,hgeptotocol.

* Reviewing the data reported to the CAR, the projachitoring plan, and record
keeping and quantification methodologies to enslaéthe reported GHG reductions
are accurate and calculated in line with the gdrsera landfill protocols.

1.2.2 Verification Criteria

According to the CAR, the criteria to be appliedidg this verification include those contained
in the following protocols:

» Landfill Project Protocol v2.1 and the Errata andrifications for Landfill Project
Protocol v2.1;

« CAR Program Manu3]
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« 1SO 14064-3:2006
« CAR Verification Program Manul
« Landfill Project Verification Protocol 2°0and

The ACLF project was submitted to the CAR on 22dbet, 2009 and accepted by the CAR on
28 October, 2009. The project was developed poitne publication of the Landfill Project
Protocol v. 3.0, and therefore Landfill Project teaml v. 2.1 was referred to for this project.

1.3 Level of Assurance
During the verification, DNV has focused on prowiglia reasonable level of assurance that:

* The emission reduction calculation methodology useppropriate and correctly
applied.

» The emission reductions have been accurately nreditealculated and reported.
* The emission reductions met the materiality thr&sbb+ 5%

2. PROJECT INFORMATION

2.1.1 Project Background

The ACLF is a municipal solid waste landfill locdteear Polkton Township, Anson County,
North Carolina. The landfill began operation ir020and is owned by Chambers Development
of North Carolina Inc., (CDNC), a wholly owned sidgiary of Waste Connections, Inc. (WCI).

The total design capacity of the site is approxetya27.2 million cubic yards (approximately
20.8 million cubic meters). The landfill gas (LF&llection and control system was planned in
November 2007 and consists of four separate phases of LFG timfecand control
development. Phase 1 consists of five cells lab@&lehrough E with a total airspace of 2.6
miIIioQ cubic yards (approximately 2.0 million calineters). Currently, Phase 1 Cell 1E is being
filled.

2.1.2 Project Activities

The ACLF project began operation on 7 February,82@% confirmed during the site visit
interviews with SCS Field Services, Inc. (the GHGnitoring service provider for the projeét)
and documentation showing the records of flare atpers® The permit to construct and operate
the flare was evidenced by the North Carolina Depant of Environment and Natural
Resources (NCDENR) Air Permit dated October 30,720The ACLF project consists of
implementation of a landfill gas collection and toh system and open flare to facilitate the
destruction of methane contained in the landfils.g@he LFG collection and control system
consists of gas header and collection piping, e&@rtigas extraction wells and gas vents,
condensate management structures, and a blowershad.
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The project reporting start date is 23 Decembed92(Before that date the necessary equipment
were not installed or operational to provide adeégdata for emission reduction estimates to
meet the requirements of the Landfill Project Prot®. L.

The daily operation of the project is undertaken g®rsonnel of ACLF with support from
independent service provider “SCS Field Services”.

EM is the project developErand has exclusive rights and title to any carhmission reduction
credits resulting from this activity, as confirmédaly reviewing the Project Developer’s
Attestation of Title and the Carbon Credits ManagetmAgreement® > The ACLF is owned
by Chambers Development of North Carolina Inc., K&, that is a wholly owned subsidiary
of Waste Connections, Inc. (WCI).

3. VERIFICATION ACTIVITIES

DNV has undertaken verification activities and cdetb the verification team and tasks based
on the complexity of the project developers’ GHGission reductions and the underlying data
supporting them. The verification team and proesssummarized below.

Verification Team:

Weidong Yang Lead Verifier / Project Manager
Sheryl Lawry Verifier
Shruthi P. Bachamanda Senior Internal Reviewer

Duration of Verification:

Table 1: Verification Timetable

Task Activities Completion Date

1 Conflict of Interest form approved by the CAR @dember, 2010

2 Kick-off meeting 3 December, 2010

3 Document review 3 — 9 December, 2010
4 Site visit 8 — 9 December, 2010

5 Report preparation 9 — 13 December, 2010
6 Quality assurance review 22 December, 2010
7 Submission of verification report to EM 29 Decamnt2010

3 Verification opinion uploaded to the CAR 4 January, 2011

project site

3.1 Desk Review

The documents provided by EM, including the projdesign document, emission reduction
spreadsheets, and operation management and cdotoment$'*'*were assessed by DNV.

7
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Initial risk areas related to the emission reductiestimates were identified through the
document review and consist of emissions relatati¢alestruction of landfill gas by flare. The
on-site visit agenda was prepared according tosteated during the initial desk review.

3.2 Site Visit and Data Sampling

On 8-9 December, 2010, DNV performed a site visifR@LF. Attendees at the site visit were
Element Markets Project Managers Cassandra Stawkyach Eyler, ACLF Landfill Manager
Tyler Fitzgerald, ACLF Landfill Gas Technician Wdm Melton, and SCS Field Services
technician Tony Carte®. During the site visit, DNV verified the projectciity operation,
including the monitoring practices related to tmeission reduction estimate, by observation,
record review and interview with personnel relaiedhe operation of the project. Based on the
site visit, DNV was able to confirm that the actimplementation of the project conforms to the
description contained in the project design docuthen

During the site visit, DNV was also able to confithe emission sources related to the project
activity and the risk areas identified during theskl review. A final sampling plan was
determined during the site visit and emission rédus were re-calculated accordingly.

As shown in Table 2, the emissions related to #strdction of landfill gas by the flare (Source

A) are the primary emissions related to emissialucgon estimates; the emissions are thus
determined as the major risk related to the totalssion reduction estimates. Therefore, a
sampling plan for re-calculating the emission reiuns was developed only for Source A. The
sampling plan is described iData Collection, Aggregation, and Calculationh Section 4.5.2.

Table 2: Emission Sources Ildentified

Emission Sources Identified Ranked by Magnitude
Emissions related to the destruction of 1. more than 99.5% of the emission
landfill gas by flare (Source A) reductions
Emissions related to the electricity 2. less than 0.5% of the emission

consumed by the project activity (Source B) reductions
Emissions related to the propane consumegl less than 0.5% of the emission
by the project activity (Source C) reductions

4. VERIFICATION FINDINGS

4.1 Summary
DNV was able to verify that the GHG emission reduts reported for the ACLF project are
fairly stated.

Clarification requests were identified during trexification. Responses were provided by EM to
the satisfaction of DNV.

DNV was able to confirm that there were no variantleat would affect the verification
activities and that the referenced Errata and fiation to the Landfill Project Protocol v2.1
were not significant to affect the verification iaites.

8
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4.2 Project Definition

The project is the installation of a qualifying = for destroying methane gas collected at an
eligible landfill, as shown below.

1. ACLF is not subject to regulations or other legalguirements requiring the
destruction of methane gas, as described in Se4i®A.

2. There is no other liquid being added to the wastesiin ACLF, as confirmed during
the site visit® Therefore, ACLF does not meet the U.S. EnvironmleRtotection
Agency'’s definition of a “bioreactor.”

3. An open flare is used in the project for destructd the LFG, as observed during the
site visit.

4.3 Project Eligibility

The Landfill Project Protocol 2.1 establishes thgiroject must satisfy four eligibility rules to
meet the definition of a GHG reduction project. DNi¥fified that the project is in conformance
with these four eligibility requirements for thepoet period of 23 December, 2009 to 4
December, 2010.

4.3.1 Eligibility Rule | — Project Location

On 8-9 December, 2010, a qualified DNV lead verifienducted a site visit at ACLF in Polkton
Township, Anson County, North Carolina. DNV verifithat the project is located in Anson
County as stated, and hence eligible to registtdr the CAR.

4.3.2 Eligibility Rule Il — Project Operation Start Date

DNV verified the project’s conformance with thisgability rule. The project started operation
on 7 February, 2008, as evidenced by field notesiged by SCS and confirmed during the site
visit interview with SCS and the Air Permit issubg NCDENR permitting construction and
operation of air cleaning devices and dischargaipfcontaminants into the atmosphé&te’
Reference is also made to documentation providedSG% regarding the start of project
construction® The project was submitted to the CAR on 22 OctoB@69, which is within the
first 12 months following the date of adoption aérgion 2.0 of the Landfill Project Protocol by
the CAR board (November 17, 2008).

The project claims emission reductions startingnfrd3 December, 2009. Before that date
parameters required for emission reduction estisnatere not available or did not meet the
requirements of the Landfill Project Protocol 2.1

4.3.3 Eligibility Rule Il — Additionality

The Performance Standard Test

DNV verified that the project conforms with thisiggbility rule by meeting option 1 of the
performance threshold, as there is no collectiahdestruction of landfill gas prior to the project
start date, as evidenced by interviews during theite visit2
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The Legal Requirement Test

DNV verified the project’'s conformance with thisggbility rule, as detailed below.

4.3.4

ACLF is subject to the New Source Performance Stah(NSPS) for the control of non-
methane organic compounds (NMOC). Based upon tkaltseof the 2009 Tier Il
Report?® ACLF had a NMOC emission level estimated at 43¢ (ktillion mega-grams)
in 2009 and 47.7 Mg in 2010, and was expected teexk 50 Mg towards the end of
2011° As per 40 CFR 60.757(b)(1), the Tier Il reportlwirve as the 5-year report for
NSPS compliance. These values do not require A@LEapture the landfill gas under
the regulation until 2011, as the compliance limithe regulation is 50 Mg per year.

CDNC is not required to manage its landfill gas emeither NCDENR or local
regulations, as confirmed by the Project DevelapeAttestation of Voluntary
Implementatiof™ submitted to the CAR.

This is further confirmed by reviewing the relevaerrmits for CDNC, which are listed
as follows?

1) NCDENR, Permit to Construct and Permit to Opernshenicipal Solid Waste
Landfill Facility Permit no. 04-03-MSWLF-2009, ddt&eptember, 2009.

2) NCDENR Division of Air Quality, Air Permit with atiorization to construct and
operate a flare — Permit # 09835R00 issued 30 @ct@0d07 with Expiry 30
September, 2012.

3) NCDENR, Confirmation letter of receipt of Title \pplication with submission from
SCS on behalf of ACLF, dated 20 September, 2010.rejduirements for installing a
flare were found in these permits.

Eligibility Rule IV — Regulatory Compliance

EM has submitted the Attestation of Regulatory Clamge to the CAR prior to this
verification® Through interviews during the site-visit, DNV ceonfirm that there is no
non-compliance related to the project for this répg period*? In addition, as per the
monitoring plan for the projeét,CDNC is required to notify EM of any notice of
violation, potential violation, or violations of genvironmental laws, whether caused by
or relating to the project facilities; there is soch notice during this report period as
confirmed during the site visit.

In addition, DNV verified the air quality requiremis for the state and local area on the
EPA website. DNV also verified the permit status &l of the CDNC permits while
onsite at the EPA Envirofacts WarehodSeand online at the Enforcement and
Compliance History Online (ECHO) EPA website.

4.4 Monitoring

44.1

Monitoring Plan

The monitoring plan in the project design docurfénin accordance with the Landfill Project
Protocol 2.1and allows for the accurate measurement of actiséon reductions.

Monitoring Parameter

10



Det Norske Veritas
CAR verification report - Anson County Landfill
For Element Markets, LLC

&

©
<

DN

All of the necessary data to estimate emissionatais are included in the monitoring plan, as
shown in Table 3. The installation of monitoringters and the monitoring frequency are in

accordance with the Landfill Project Protocol 21h. addition, landfill regulations are also to be

monitored through permit application/renewal, websesearch, and email lists throughout the
report period.

Table 3: Monitoring Data

Parameter Measuring Method / Installation Required
Location Frequency
Landfill gas flow Flow meter * Every 15
Located in a straight section of pipam'mﬂ?jS dats
upstream from the flare (“?C‘” eda
minute
intervals)
Methane content Portable methane analyser Weekly
Sampling/installation point located (perforbme_d
in a straight section of pipe upstrearﬁVery usiness
from the flare ay)
Flare temperature Temperature meter / flare skid nti@oously
Electricity consumption Receipts of supplier Mgt
Propane consumption Gauge Each report
period

Note: * Automatically adjusts for temperature and pressiitte gas stream.

QA/QC Procedures

Calibration of the monitoring meters is definedagtordance with requirements contained in the
Landfill Project Protocol 21as below:

1) For the flow meter:

* The flow meter used is a Thermal Instruments themmess flow meter, Model # 62-
9/9500 with SN#2005468. This was originally fagtoalibrated on 18 November, 2005,
after the date of manufacture, as evidenced bydlikration certificaté®

* The flow meter was factory calibrated 27 Janua®i,® as evidenced by the calibration
certificate?®®

* The flow meter was inspected and cleaned by SCIE Bervices on 26 March, 2010, 21
June, 2010 and 23 August, 2010, as evidenced loytseipom SCS Field Servicés.

11
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* A pitot tube is used to cross-check the gas floweiafy that the flow meter is properly
calibrated; the cross-check by the pitot tube veased out on December 1, 2010; test
result showed the accuracy of the flow meter wasptable (3.29%f. The procedure for
using a pitot tube was confirmed during the intewwiwith SCS Field Services Staff as
well as a further email confirmation provided framndtec (calibration service provider
for the flow meter}” 2°

» The factory calibration will be conducted everyeays.
2) For the portable analyzers:
* Two sets of the same model of analyzer are usedeofCLF technician.

* The main analyzer used by ACLF is a GEM2000 wit#6N 11804, which is inspected
and field checked for calibration accuracy appratizty weekly*°

« The main analyzer with SN#GM11804 was factory catiéd on 22 September, 2089.

* The back up analyzer with SN#¥GM12448 was factotipited on 26 April, 2010, and
was being factory calibrated at the time of the sisit on 8 December, 20£0.

» Field calibrations using a gas of known specifimagi (50% CH4, 35% CO2, and 15%
balance gas) are performed on a regular basiseo&HM2000 to ensure that the device
is measuring accuratefy.

* The factory calibration will be conducted at leashually.
3) For the data storage unit:

* The data is recorded using a Yokogawa Data Recomdelel DX1006, which is self-
calibrating and which is checked regularly by SG&d-services technicians at the time
the data is downloadéd?

All of the necessary QA/QC procedures to ensurectireect measurement, calculation, data
retention and reporting of emissions reductionspaoperly defined. These include:

* Organization and Responsibility
» Data Management, Record Keeping, Missing Data aatd Bubstitution
* Operations and Maintenance

* Environmental Compliance and Violation

4.4.2 Implementation of Monitoring Plan

By reviewing the relevant records and on-site irigav/observatiofi” ** 2>~ 32 DNV verified that
the monitoring plan was effectively implementedidgrthis report period. All of the required
data listed in Table 3 were monitored as planned] all calibrations were conducted as
specified in the QA/QC procedures described abNeedata were determined to be missing, and
all calibration records showed that the measuremestriument functioned properly.

12
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In addition, all other QA/QC procedures to ensure torrect measurement, calculation and
reporting of emissions reductions were properlylemented-*

ACLF and Waste Connections Inc. keep abreast oinamyand updated solid waste regulations
by way of the following"?

* ACLF employees regularly monitor local, state amadional regulations and permit
requirements for ACLF. Key personnel are registesa landfill regulation email
lists maintained by the applicable regulatory atitles.

* The State of North Carolina - Department of Envnemt and Natural Resources
routinely sends e-mails or memos to landfills ryati§§ them of any solid waste
regulations that are being updated or created.

* SCS also monitors for compliance with NSPS regomestj Tier Il report testing,
NMOC levels and other applicable regulations oraltfetf ACLF.

4.5 Emission Reduction Estimates

4.5.1 The GHG Assessment Boundary

The GHG assessment boundary for the project inslatleemission sources, from the operation
of the landfill gas collection system to the ultbmalestruction of the landfill gas, as shown in
Table 4.

Table 4: GHG Sources Associated with the Project
GHG Source Comments

CH, in the LFG, which would have been vented to th€alculated as baseline

atmosphere without the project activities emissions
CO, from combustion of propane by the project Calculated as project
activities emissions

CO, from consumption of electricity by the project | Calculated as project
activities emissions

4.5.2 GHG Emission Reduction Calculations
Equations

Equation 5.1 in the Landfill Project Prototd$ properly adapted for the emissions reduction
calculations of the project, as shown in Table 5.

Table 5: Adaptation of Equation 5.1 with Properly Selected Parameter Values

Factor Explanation Value Justification
OX Factor for the oxidation | 0.10 The landfill is not covered
of methane by soil with a synthetic liner as

13
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bacteria. part of the final cover.
DF Discount factor to 0.10 During the period that
account for uncertainties methane content is
associated with the measured weekly.
project monitoring
equipment.
PRE;iscount | Adjustment to account | O No pre-project LFG
for pre-project LFG destruction system was in
destruction device. place prior to project
implementation.
EFF Fuel-specific emission | 5.74 Landfill Project Protocol
factor for propane. kgCGOy/gal 2.1. Appendix C.
ER:L Carbon emission factor | 1,537.82 Landfill Project Protocol
for electricity used. IbCO/MWh | 2.1. Appendix C.

Equation 5.2 in the Landfill Project Prototd$ properly adapted for the total annual methane
emissions destroyed by the project, as describeadvbe

* The methane is destroyed only by flaring.
* No supplemental natural gas is used in the flare.

* The methane destruction efficiency for the flarelesined as 0.96, since an open flare is
used in the project.

Data Collection, Aggregation, and Calculation

The data collection, aggregation and emission ralucalculations have been planned properly
and implemented effectively, as detailed below.

1) For the period of 23 December, 2009 to 4 Decemb@010 a portable methane analyzer
was used and the following steps were followed:

* Weekly methane content:

v" The methane content was planned to be measuredaoweek. In practice, it is
measured every business daffhe average of the measured readings is used for
emission reduction calculations in any given week.

v" The methane content is manually entered into theuledion spreadsheet. The
raw data records for the methane corlfewere checked by randomly sampling
10% of all the data used in the emission reductialculation spreadsheet. No
errors were found.

*  Weekly LFG cumulative flow:

14
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The LFG flow-rate is measured continuously, withaattomatic recording of the
maximum and minimum values within each 8-minutenwtl. The average of the
maximum and the minimum is used to calculate thrawative LFG flow within
each 8-minute interval. The minimum flare tempeam®tuithin the same 8-minute
interval is used to determine if the 8-minute cuativk flow measurement can be
classified as flared — only when the minimum terapge at the flare is higher
than 500°F is the 8-minute cumulative flow adde ithe total cumulative flow
for the day.

The flow is corrected based on Equation 5.4 inLidwedfill Project Protocol. The
flow-rate meter used in the project measures the-flte with automatic pressure
and temperature correction. The temperature sethén meter is 60°%, in
accordance with the requirement in Equation 5.4 @hily cumulative flow is
then calculated by adding together the flow fordag.

Weekly LFG cumulative flow is obtained by addinggéther the daily LFG
cumulative flows within the week.

The raw LFG flow data is stored in the data storagi installed on the control
panel of the flare facility, from which data isrisederred to EM’s internal server
and then converted and transferred to the spreatétireemission calculations.
The input values in the emission reduction spreaetsi were cross-checked by
sampling the data in four specific time points e traw data records on the
project site, with no errors being found. Since dlaéa was transferred, converted
and copied from one file to another file using wait®, the sampling plan is
deemed appropriate.

* Weekly methane destruction:

v

v

Weekly methane destruction volume is obtained bekiye methane content
multiplied by weekly LFG cumulative flow. Althougmeasurements are actually
taken every business day, the 10% discount factowkekly measurements is
used throughout*

There is no missing data in the verification periédl the calculation formulae
used in the spreadsh&awere correct, and no errors were found.

2) Emission reductions for year 2009 and 2010 withithis report period:

v
v

v

The emissions reductions were calculated basedjaaten 5.1.

The calculation was checked by reviewing all themfodlae used in the
spreadsheet and all the data linkdgend no errors were found.

The verified emission reductions are shown in Té&ble

The recalculations performed by DNV showed no nmatenisstatements in the CRTs reported
by the project developer.

Table 6: Emission Reduction Estimates

15
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Report Period: Report Period:
23 - 31 December, 2009 | 1 January to 4 December, 201(
Baseline emissions (tonnes &P 394.59 21 516.23
Project emissions (tonnes g£) 0.31 13.54
Emission reductions (tonnes %) 394 21 502
Total Emission Reductions ( tonnes £p 21 896
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5. VERIFICATION OPINION

Det Norske Veritas (U.S.A), Inc (DNV) has perforngederification of emission reductions
reported for the “Anson County Landfill” managed Byement Markets, LLC for the period
from 23 December, 2009 to 4 December, 2010.

In DNV’s opinion, the GHG emission reductions repdrfor the project are fairly stated and the
project meets all the verification criteria of tldmate Action Reserve.

The GHG emission reductions were calculated colygctsing methods and data contained in
the Landfill Project Protocol 2.1 and the monitagiplan provided in the project design
document.

DNV was able to verify that the emission reductimos the Anson County Landfill project CAR
ID 517 for the period from 23 December 2009 to 4£é&mber 2010 amount to 21 8&&0.e.
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