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1. INTRODUCTION

Det Norske Veritas (U.S.A), Inc (DNV) has been caated by Element Markets, LLC (EM) on
behalf of Central Sanitary Landfill, Inc. to verityje emission reductions generated by the
Central Sanitary Landfill (CSLF) project (hereaftailed “the project”) for the period from 1
November, 2009 to 31 August, 2010. EM is the prtojeanager for the CSLF project. The
verification was completed according to requireraesintained in the Climate Action Reserve
Verification Program Manual. This report contaime tfindings from the verification and a
statement for the verified emission reductiofisis is an initial verification and is the firspgort
period for the project.

1.1 \Verification Objective

Verification is the process through which a vesdfion body assesses a project developer's
greenhouse gas (GHG) reduction assertions agaamsication 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 asridiin the relevant project protocols and that the
reported emission reductions meet the appropriatenality threshold.

CAR requires third-party verification of all GHGq@pects, 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
CSLF for the period from 1 November, 2009 to 31 Astg2010.

1.2 Scope and Criteria

1.2.1 Scope of the Verification

The scope of the verification includes:

* Ensuring that the project is eligible accordingthie specific eligibility rules in the
general and landfill protocols, and that the propsveloper 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 enshaéthe reported GHG reductions
are accurate and calculated in line with the gdreera landfill protocols.

1.2.2 Verification Criteria

According to CAR, the criteria to be applied durithgs verification include those contained in
the following protocols:

« Landfill Project Verification Protocol v2'0
« 1SO 14064-3:2006
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« CAR Verification Program Manul

The CSLF project was submitted to the CAR on 2200et 2009 and accepted by the CAR on
28 October, 2009. The project was developed poothe publication of the Landfill Project
Protocol v. 3.0 and therefore Landfill Project Bimtl v. 2.1 was applied for this projett.

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 mexitealculated and reported.

In addition, DNV reviewed the stated emission réiduns for material misstatement, and the
materiality threshold is defined as 5%.

2. PROJECT INFORMATION

2.1.1 Project Background

The CSLF is a municipal solid waste landfill lochi@ Pierson Township, Montcalm County,
Michigan. The landfill began operation in 1970 asdwned by Central Sanitary Landfill, Inc.
(CSLInc).

The site includes a permitted disposal area of A Heres, and is made up of a number of
different disposal areas that consist of severabed cells, active phases and other un-
constructed phases.

2.1.2 Project Activities

The CSLF project began operation on 6 October, 2@0@®nsists of a voluntary active landfill
gas collection and control system to facilitate dliestruction of methane contained in the landfill
gas by combustion at an open flare. The systemistensf gas header and collection piping,
vertical gas extraction wells and gas vents, cosalen management structures, and a
blower/flare skid.

The daily operation of the project is undertakenpeysonnel of CSLInc, with support from
independent service providers, including SCS Fddvices, AECOM and Systems Services,
Inc.

CSLlinc is a subsidiary of Republic Services, I as the project developer, owns the rights to
any GHG emission reduction credits relating to thisject, as confirmed by reviewing the
Project Submittal Form, the Project Design Docummeand the Project Developer’s Attestation
of Title.>®” Element Markets (EM) and CSLInc have entered imoagreement whereby
Elemergt Markets will manage the registration, veaion and administration of the CSLF
project:
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3. VERIFICATION ACTIVITIES

DNV has undertaken verification activities and cdet 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
Shruthi P. Bachamanda Senior Internal Reviewer
Barbara Toole O'Neil Corporate Reviewer

Duration of Verification:

Task Activities Completion Date
1 Conflict of Interest form approved by the CAR  NOvember, 2010
2 Kick-off meeting 10 November, 2010
3 Document review 11 — 12 November, 2010
4 Site visit 15 — 16 November, 2010
5 Report preparation 17 November — 6 December, 2010
6 Quality assurance review 22 — 27 December, 2010
7 Submission of verification report to EM 29 Decant2010
8 Verification opinion uploaded to the CAR 28 January 2011
project site

3.1 Desk Review

The documents provided by EM, including project igiesdocument, emission reduction
spreadsheet, and operation management and comtcolm@nt&®*°were assessed by DNV.
Initial risk areas related to the emission reductiestimates were identified through the
document review, and consist of emissions relatatie¢ destruction of landfill gas by flare. The
on-site visit agenda was prepared according tosteated during the desk review.

3.2 Site Visit and Data Sampling

On 15 — 16 November, 2010, DNV performed a sité @sCSLF. During the site visit, DNV
verified the project facility operation, includiritbe monitoring practices related to the emission
reduction estimate, by observation, record reviem mterview with personnel related to the
operation of the project. Key personnel involvedha project were in attendance during the site
visit and included Zach Eyler (Element Markets),gBoRockburn (CSLInc), Charles Coder
(Systems Service, Inc.) and Debbie Nurmi (RepuBkevices, Inc.}! Based on the site visit,
DNV was able to confirm that the actual implemepntatof the project conforms to the
description contained in the project design docuithen

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

7
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determined during the site visit, and emission cddas were re-calculated accordingly.
Opening and closing meetings were held with ZaclerEgf Element Markets and Roger
Rockburn of CSLlInc.

As shown in Table 1, 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 Calculationdf Section 4.5.2.

Table 1: 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 redutt reported for the CSLF project are
fairly stated.

Clarification requests were identified during ttrezification. 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.

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

2. There is no other liquid other than leachate beidded to the waste mass in CSLF,
as confirmed during the site visit. Therefore, CSLF does not meet the U.S.
Environmental Protection Agency'’s definition ofaidreactor.”

3. An open flare is used in the project for destructid the captured landfill gas (LFG),
as observed during the site visit.
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4.3 Project Eligibility

The Landfill Project Protocol 2.1establishes thgiraject 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 thepmet period of 1 November, 2009 to 31 August,
2010.

4.3.1 Eligibility Rule | — Project Location

On 15 — 16 November, 2010, a qualified DNV leadfigrconducted a site visit at CSLF in
Pierson Township, Montcalm County, Michigan. DN\fified that the project is located in
Pierson Township, and hence eligible to registeéhn wie CAR.

4.3.2 Eligibility Rule Il — Project Operation Start Date

DNV verified the project’s conformance with thisgébility rule, as the project started operation
on 6 October, 2006, as evidenced by the construegiport and the communication between EM
and CSLInc** *The project was submitted to the CAR on 22 Octo®@d9, which is within the
first 12 months following the date of adoption aérgion 2.0 of the Landfill Project Protocol by
the CAR board (17 November, 2008).

The project claims emission reductions startingnf@November, 2009. Before that date
parameters required for emission reduction estisnatre not available to meet the requirements
of the Landfill Project Protocol 21

4.3.3 Eligibility Rule Il — Additionality

The Performance Standard Test

DNV verified the project’s conformance with thisgability rule by meeting option 1 of the
performance threshold, as there is no collectiahdastruction of landfill gas prior to the project
start date, as evidenced by the permit for ingtalaof an open flare dated 7 July 260&nd
interviews during the on-site vistt.

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

* CSLF is subject to the New Source Performance &tan@NSPS) for the control of non-
methane organic compounds (NMOC). Based upon tkaltseof the 2006 Tier I
Report’® CSLF had a NMOC emission level estimated at 240485.69 Mg (million
mega-grams) per year from 2006 to 2010 (as perER €0.757(b)(1); this report will
serve as the 5-year report for NSPS compliancegsd@lvalues do not require CSLF to
capture the landfill gas under the regulation,leesdompliance limit in the regulation is
50 Mg per year.

* CSLinc is not required to manage its landfill gasler either the Michigabepartment of
Natural Resources and EnvironméDNRE) or local regulations, as confirmed by the
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Project Developer's Attestation of Voluntary Implentatiort® submitted to the CAR.
This is further confirmed by reviewing the relevaetrmits’ for CSLInc:

v" Michigan DNRE, Solid waste disposal area operdiitense, Waste data system
number 416499, License number 9261, dated MarcBCBID.
v Michigan Department of Environmental Quality, Reab¥e operating permit,
Permit number: MI-ROP-N2804-2009, expiration dé&tebruary 2, 2014.
v Michigan Department of Environmental Quality, Pdrrar installation of an
open flare, dated 7 July 2006.
No requirements for installing a flare were foundhese permits.

4.3.4 Eligibility Rule IV — Regulatory Compliance

* CSLInc submitted the Attestation of Regulatory Céamzre to the CAR prior to this
verification*® which was confirmed by DNV. Through interviews igr the site-visit
and desk review of documentation, DNV found no erize of non-compliance related to
the project for this report periddIn addition, as per the monitoring plan for thejpct,’
CSLinc is required to notify EM of any notice ofolation, potential violation, or
violations of any environmental laws, whether causy or relating to the project
facilities; there is no such notice during thisogpperiod, as confirmed during the site
visit.™

* DNV also verified the air quality requirements the state and local area on the EPA
website and DNV verified the permit status fordadlithe CSLInc permits while onsite at
the Envirofacts Warehouse and online at the Enfoer# and Compliance History
Online (ECHO) EPA websit¥.

4.4 Monitoring

4.4.1 Monitoring Plan

The monitoring plan in the project design docurfénin accordance with the Landfill Project
Protocol 2.2and allows for the accurate measurements of aetniision reductions.

Monitoring Parameter

All of the necessary data needed to estimate emnigsiductions are included in the monitoring
plan, as shown in Table 2. The installation of nammg meters and the monitoring frequency
are in accordance with the Landfill Project Protdzd”. In addition, landfill regulations are also

to be monitored through permit application/renewakearch, and email lists throughout the
report period.

Table 2: Monitoring Data

Parameter Measuring Method / Installation Required
Location Frequency

Landfill gas flow Flow meter * Continuously
Located in a straight section of pipge

10
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Parameter Measuring Method / Installation | Required
Location Frequency

upstream from the flare

Methane content Portable methane analyser / Weekly from 1
continuous methane analyzer November,
2009 to 23

Sampling/installation point located

in a straight section of pipe upstrearﬁ‘pnl' 2010.
from the flare Continuously
since 24 April,
2010.
Flare temperature Temperature meter / flare skid ntiGoously
Electricity consumption Calculations based on the Monthly

assumption of continuous operation
under maximum power load of the
blower motor for the project.

DNV can confirm that the approach
IS conservative, as the assumption| of
continuous operation under
maximum power load is the
potential maximum consumption by
the blower. Other consumption by
the project activity is from
monitoring equipment, which is
negligible.

Propane consumption Gauge Each report
period

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

QA/QC Procedures

Calibration of the monitoring meters is definedactordance with requirements contained in the

Landfill Project Protocol 21as below:
1) For the flow meter:

* The flow meter was inspected quarterly, cleanedn@sessary), and field checked for

calibration accuracy by a technician from SystenesviBe, Inc?’;, based on the

manufacturer's recommended field calibration chpokcedure; DNV can confirm that
the percent draft for all the inspections is withiive permissible range (+/- 5%) by

reviewing the inspection rep8tiduring on-site visit.

11
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« The flow meter was originally factory calibrated 8nSeptember 2008.The factory
calibration will be conducted every five years.

2) For the continuous analyzer:

 The analyzer was inspected quarterly, cleaned éxessary) and field checked for
calibration accuracy using a gas of known spedifica®® by Systems Service, Inc.,
beginning in April, 2010 when the analyzer wasatistd?* DNV can confirm that the
percent draft for the inspection of 13 April 2050within the permissible range (+/- 5%)
by reviewing the inspection rep8ttduring on-site visit; the percent draft for the
inspection of 14 July 2010 is -5.5%, out of thenpissible range (+/- 5%); however,
calibration for the analyzer was conducted on #mesday by System Service, fic.

* The factory calibration will be conducted every tyears.

3) For the portable analyzer:

» Two sets of the same model of analyzer were ussgectively, by CSLInc and AECOM
(the GHG monitoring service provider for the prajedBoth of the analyzers were
inspected and field checked for calibration accyproximately weekl{?

« The analyzer used by CSLInc was factory calibrated30 December, 2009.The
analyzer used by AECOM was factory calibrated o2, 2009”

» The factory calibration will be conducted as per thanufacturer’s guidance.
4) For the data storage unit:

* The unit was inspected quarterly and field chedkge&ystems Service, Inc., beginning in
April, 2010%°

All of the necessary QA/QC procedures to ensurectireect measurement, calculation, data
retention and reporting of emissions reductiongpaoperly 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 irieav/observatiort®* 2% 2> DNV verified that
the monitoring plan was effectively implementedidgrthis report period. All the required data
listed in Table 2 were monitored as planned, ahdadibrations were conducted as specified in
the QA/QC procedures described above. No data wetermined to be missing, and all
calibration records showed that the measuremetrtument functioned properly.

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

12
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Republic Services, Inc. kept abreast of any newwputhted solid waste regulations by way of
the following™*

* Republic Services is a member of the Michigan Whaslastry Association (MWIA).
The MWIA is a conglomeration of solid waste disgosampanies and their
associated engineering firms. The MWIA acts as &evdor any revisions,
modifications and/or comments on any solid wasgellaions that are being updated
or created. Republic Services personnel reguldtgnd the monthly meetings and
forward any information within the Republic Sengaarganization.

* Republic Services employees regularly attend cenfsgs in which engineering
consulting firms and the State of Michigan - Depeatt of Natural Resources and
Environment speak on any solid waste regulatioasdte being updated or created.

« The State of Michigan - Department of Natural Resesi and Environment
routinely send e-mails or memos to landfills natify them of any solid waste
regulations that are being updated or created.

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 ultbmaestruction of the landfill gas, as shown in
Table 3.

Table 3: GHG Sources Associated with the Project

GHG Source Comments
CH, in the LFG which would have been vented to theCalculated 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 4.

Table 4: 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.
prolgct monitoring 0 During the period that
equipment.

methane content is
measured continuously.

PREjiscount | Adjustment to account | O No pre-project LFG
for pre-project LFG destruction system was in
destruction device. place prior to project
implementation.

EFr Fuel-specific emission | 5.74 Landfill Project Protocol
factor for propane. kgCGOy/gal 2.1. Appendix C.

ERsL 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 describeavbe

* 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 rialucalculations have been planned properly
and implemented effectively, as detailed below.

1) For the period of 1 November, 2009 to 23 April2010, using a portable methane
analyzer, the following steps are followed.

* Weekly methane content:

v" The methane content was planned to be measuredaoweek. In practice, it is
measured almost daily. The average of the meastgadings is used for
emission reduction calculations in each 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 reduatadnulation spreadsheet, and no
errors were found.

14
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*  Weekly LFG cumulative flow:

v' The LFG flow-rate is measured continuously, withaammomatic recording of the
maximum and minimum values within each 2-minutenwtl. The average of the
maximum and the minimum is used to calculate thrawative LFG flow within
each 2-minute interval. The minimum flare tempeam®tuithin the same 2-minute
interval is used to determine if the 2-minute cuativk flow measurement can be
classified as flared — only when the minimum terapge at the flare is higher
than 500°F is the 2-minute cumulative flow adde ithe total cumulative flow
for the day. In addition, adjustment for turbul@otv is made by voiding the flow
for any given period if the maximum flow rate isoak 800 scfm (pre-expansion)
and 1 200 scfm (post-expansion).

v" The flow is corrected based on Equation 5.4 inLiedfill Project Protocol. The
flow-rate meter used in the project measures the-flte with automatic pressure
and temperature correction. The temperature séeimeter is 70%€, which was
corrected to 60°F according to the requirementqodtion 5.4. Daily cumulative
flow is then calculated by adding together the flowthe day.

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

v' 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 spreatd$treemission calculations.
The input values in the emission reduction spreaeishwere cross-checked by
sampling the data at four specific time points lie raw 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 waite® the sampling plan is
deemed appropriate.

* Weekly methane destruction:

v Weekly methane destruction volume is obtained byklye methane content
multiplied by weekly LFG cumulative flow.

v" There is no missing data in the verification periétl the calculation formulae
used in the spreadsh@etere correct, and no errors were found.

2) For the period of 24 April, 2010 to 31 August, @10, using a continuous methane
analyzer, the following steps are followed.

The steps are the same as in the above situatiog aportable methane analyzer, and all of
the steps to exclude the invalid flare temperatun turbulent flow rate are still applied. The
difference from the above situation is that thehaee destruction is calculated for a period
of every two minutes, by multiplying the averagewl rate within two minutes with the
average methane content within the correspondirg rivMnutes; the average flow rate is
calculated in the same approach as in the abavatisih, and the average methane content is
calculated by averaging the minimum methane cordedtthe maximum methane content
within the two minutes.

15
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As described in Section 4.4.1, the percent drafthe inspection of the analyzer on 14 July
2010 is -5.5%, out of the permissible range (+/-);5%e calibration indicates under-

reporting of methane concentration, and the metergldes have been used without
correction; DNV can confirm that this is in linetvithe requirement of the Landfill Project

Protocol, version 2.8

3) Emission reductions for year 2009 and 2010 withirhis report period:
v' The emissions reductions were calculated basedjaatien 5.1.

v' The calculation was checked by reviewing all themiglae used in the
spreadsheet and all the data link&ged no errors were found.

v" The verified emission reductions are shown in Té&ble

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

Table 5: Emission Reduction Estimates

Report Period: Report Period:
1 November, 2009 — 31| 1 January 2010 — 31
December, 2009 August, 2010
Baseline emissions (tonnes &P 8 418.58 56 304.22
Project emissions (tonnes %) 38.71 154.19
Emission reductions (tonnes g¥) 8 379 56 149
Total Emission Reductions ( tonnes £p 64 528

16
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5. VERIFICATION OPINION

Det Norske Veritas (U.S.A), Inc (DNV) has perforngederification of emission reductions
reported for the “Central Sanitary Landfill” managdeby Central Sanitary Landfill, Inc. for the
period from 1 November, 2009 to 31 August, 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 reductifrosn the Central Sanitary Landfill for the
period from 1 November 2009 to 31 August 2010 atoudd 528CO.e.
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