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1 INTRODUCTION

Shenzhen Lisai Development Co. Ltd. has commissiddet Norske Veritas Certification AS

(DNV) to carry out the verification and certificati of emission reductions reported by the
‘Shenzhen Xiaping Landfill Gas Collection and Wiition Project’ for the period 1 February
2009 to 30 September 2009. This report containsfitidings from the verification and a

statement for the certified emission reductions

1.1 Objective

Verification is the independent review and ex-petiermination by the Designated Operational
Entity (DOE) of the monitored reductions in GHG egions that have occurred as a result of the
project activity during a defined verification peuli

Certification is the written assurance by the D@&t,tduring a specific period in time, a project

activity achieved the emission reductions as \etifi

1.2 Scope
The Verification scope is:

» To verify that actual monitoring systems and praced are in compliance with the
monitoring systems and procedures described inntbaitoring plan for the project
activity,

* To evaluate the GHG emission reduction data andesgm conclusion with a reasonable
level of assurance about whether the reported Gi{Sston reduction data is free from
material misstatement,

» To verify that the reported GHG emission data f@ently supported by evidence.

The verification is meant to ensure that reporteaission reductions are complete and accurate
to be certified.

1.3 Description of the Project Activity

Project Parties: China (Host Party) and the United Kingdom of GrBaitain
and Northern Ireland and Switzerland (Annex | Resji

Title of project activity: ‘Shenzhen Xiaping Landfill Gas Collection and &tliion
Project’

UNFCCC registration No: 0887

Project Participants: Shenzhen Lisai Development Co. Ltd. From ChinaG@iate
Change Capital Carbon Fund s.a r.from the UK and
Switzerland

Location of the project activity: in the Xiaping Landfill site of the Luohu Districdhenzhen
City, Guangdong Province, P. R. China

Project’s crediting period 1 July 2007 to 30 June 2014 (@enewable crediting period).
Verification period 1 February 2009 to 30 September 2009
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The project is located in the Xiaping Landfill sitd the Luohu District, Shenzhen City,
Guangdong Province, P. R. China. The project iedas LFG recovery and its utilization for
power generation. The project activity involved tbenstruction of LFG collection system,
enclosed flaring equipment and an electricity gati@n plant with the total installed capacity of
8.512MW.

During the site visit for the verification period Eebruary 2009 to 30 September 2009), DNV
was able to confirm (in terms of project impleméiota Six power generating units (3* 1.064

MW, 1* 1.048 MW and 2* 1.100 MW generators) and temclosed flares to be in operation

during the period. One new 1.064 MW power genenatioit had also been commissioned
during the current verification period. It is alsonfirmed that the total installed capacity of all

the turbines put together does not exceed the &vBlXapacity indicated in the PDD.

The details regarding the reciprocating engine-ggnes and two flares with respect to their
numbers, type and model of the machines were edrifiror the new generator, it is made by
GE-Jenbacher and found to be in line with the tepabvided in the PDD

The monitoring plan was revised and approved by CBkécutive Board on 31 May 2008,
which addresses the replacement of the main pigh wo parallel ones to widen the
measurement range of the LFG flow rate, that waiie® in the previous monitoring period.

2 METHODOLOGY

The verification of the emission reductions hasassd all factors and issues that constitute the
basis for emission reductions from the project. tAe CDM Executive Board has not yet
formally endorsed the application of any matemalitrinciple for verification of emission
reductions from CDM projects - implying that empisashould be on the significant contributors
to emission reductions - DNV has for this assignihdatided to check all factors and issues
with the same emphasis. Despite this, the teamdhagsg its preparations identified the key
reporting risks and used the assessment to detertoirwhich extent the project operator's
control systems were adequate for mitigation o$é¢hleey reporting risks.
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Verification team

Type of involvement
2 X
g g | 3
@ 5 | &
2 | E s | & s
S|z |2 |5 |® |
o ) = S £ s
~|> |5 |3 | E|B&
e |28 |58 |¢%
Role/Qualification | Last Name | First Name| Country o|lv | |n |- W
CDM Verifier / Ramesh Ramachandndia N R
Technical team ran
leader
GHG Auditor / Li Tao China R
Project manager
GHG Auditor Tang Zhiang China N N
GHG Auditor Liu Qing China \
Sector Expert Ramesh Ramachanddia N
ran
Technical Chandrashg Kumaraswa| India N
reviewer kara my

Duration of verification
Preparations: From 16 November 2009 to 17 November 2009

From 18 November 2009 to 19 November 2009
From 23 November 2009 to 17 February 2010

On-site verification:
Reporting

2.1 Review of Documentation

The monitoring report /1/ dated 3 November 2009 tiadrevised version dated 08 November
2010 submitted by Shenzhen Lisai Development @a. dnd additional background documents
12/-130/ related to the registered project desagm the monthly monitoring records by Shenzhen
Lisai Development Co. Ltd. were assessed as a gfathe verification. In addition, the
monitoring plan contained in the registered PDDaf2d the revised monitoring plan which was
approved by the EB on 31 May 2008 were also as3égs£8/.

The basis for the verification is the revised momitg report from the project proponent for the
period from 1 February 2009 to 30 September 20G8dd@8 November 2010, the registered
PDD /2/, the revised monitoring plan, the approbedeline and the monitoring methodology
applicable to the project (ACMO0001 version 04) /Bhe project operator has in addition
supplied the verification team with instructionsrfr its management system and monitoring
manual /27/.

2.2 Site Visits

In the period of 18 November 2009 to 19 Novembdd®MNV auditor Li Tao from Beijing
office performed a site visit at ‘Shenzhen Xiapibgndfill Gas Collection and Utilization
Project’. During this visit, DNV interviewed the peesentative /31/-/34/ of Shenzhen Lisai
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Development Co. Ltd., Shenzhen Xiaping Landfilintlaand verified the actual implementation
of the project as described in the registered PD® r@vised monitoring plan. The monitoring
meters and calibration records of the meters weeeled and found to be in order.

2.3 Assessment

The data presented in the monitoring report wesessed in detail by review of detailed project
documentation and production records, interviewsthwpersonnel at Shenzhen Lisai
Development Co. Ltd., collection of measurementords of all parameters, observation of
established monitoring and reporting practices assessment of the reliability of monitoring
equipment. This has enabled the verification teamadsess the accuracy and completeness of
reported monitoring results and verify the corregiplication of the approved monitoring
methodology. Data from other sources, such as dfibration certificates issued by qualified
third-parties have also been assessed. The ptegcand joint inspection reports (TJIR) /4/ /5/
have been verified during the previous verificatipariod and indicated that the project is
implemented as planned and is satisfied with tlgirement of operation and environment
protection as required in environment impact assess (EIA).

2.3.1 Factors and datum determined ex-ante

During the site visits, DNV assessed all the factivat are determinegk antein accordance
with the monitoring methodology ACMO0001 version QGgdsues required for reporting in the
PDD as well as necessary management system is®resalgo assessed during the site visit.
This included the following:

- The emission factor for electricity displaced indtSouth China Power Grid

As per the registered PDD, the emission factor.8®® t CQ/MWh is determined ex-ante and
the same is applied during the whole creditingqakri

- The adjustment factor (AF)

As per the methodology ACM0001 version 04 and #gstered PDD, the adjustment factor is
ex-ante determined as zero for the first credipagod.

- The global warming potential of Ch

As per the registered PDD and the methodology AQdAO@&rsion 04, the global warming
potential of CH is determined as 21.

2.3.2 Factors and data monitored or calculated ex-post

The following data reported in the monitoring refdfoom the project has been assessed in detail.
The numbers reported are found to be correct.

- Total amount of LFG capture

This amount is reported on daily log sheets (CDMjgut log sheet) and aggregated into
monthly reports. The verification team has asseafledhily log sheets and the monthly reports
and found these to be correct /31/.

The project has reported these numbers based dmgetom the flow meters, in accordance
with the registration requirements of the methodwpldéor this project. The readings have been
recorded automatically. Shenzhen Lisai Developn@mtLtd. applies PLC system, which can
record the data automatically.

The calibration records of the flow meters wereeassd and found to be in order /11/-/16/.

- Amount of LFG combusted in flare

This amount is reported on daily log sheets (CDMjgut log sheet) and aggregated into
monthly reports. The verification team has asseafledhily log sheets and the monthly reports
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and found these to be correct.

The project has reported these numbers based dimgetom the flow meters, in accordance
with the registration requirements of the methodplor this project. The readings have been
recorded automatically. Shenzhen Lisai Developn@mtLtd. applies PLC system, which can
record the data automatically.

The calibration records of the flow meters wereeassed and found to be in order/11//15/.

- Amount of LFG used for power generation

This amount is reported on daily log sheets (CDMjqut log sheet) and aggregated into
monthly reports. The verification team has asseafledhily log sheets and the monthly reports
and found these to be correct.

The project has reported these numbers based aingefrom the flow meter readings, in
accordance with the registration requirements efrttethodology for this project. The readings
have been recorded automatically. Shenzhen Lisaelbpment Co. Ltd. applies PLC system,
which can record the data automatically.

The calibration records of the flow meter were assd and found to be in order/11/ /14/.

- Amount of electricity exported out of the project

This amount is reported on daily log sheets (CDMjqut log sheet) and aggregated into
monthly reports. The verification team has asseafledhily log sheets and the monthly reports
and found these to be correct.

The project has reported these numbers based dimgsaof electricity meters, in accordance
with the registration requirements of the methodplor this project. The readings have been
recorded automatically. Shenzhen Lisai Developn@mtLtd. applies PLC system, which can
record the data automatically.

The calibration for the electricity meters dated R&bruary 2008 and 10 February 2009 are
assessed and found in order /13/ /17/.

- Amount of electricity imported to meet the requiremt of the project

This amount is reported on daily log sheets (CDMjqut log sheet) and aggregated into
monthly reports. The verification team has asseafledhily log sheets and the monthly reports
and found these to be correct.

The project has reported these numbers based dimgsaof electricity meters, in accordance
with the registration requirements of the methodplor this project. The readings have been
recorded automatically. Shenzhen Lisai Developn@mtLtd. applies PLC system, which can
record the data automatically.

The calibration for the electricity meters dated R2bruary 2008 and 10 February 2009 are
assessed and found in order /13//18/.

- Flare efficiency

As per the registered PDD and the methodology ACMO@ersion 04, the flare efficiency will
be determined annually by the operating hours hadrtethane content in the exhaust gas. The
enclosed flare is used in the project. The metlt@ngponents were determined annually and the
operation hours have been determined continuotiblg.efficiency of the 1# flare was tested on
12 June 2008 and 10 June 2009, 2# flare was testédJanuary 2009, with a validity of one
year, which is evidenced by the Flare Test RemmriShenzhen Xiaping LFG project prepared
by Centre Testing International (Shen Zhen) Limit2@8/ Centre Testing International (Shen
Zhen) Limited is a qualified third party for theafe test, which is evidenced by the flare test
certificate issued by China National AccreditatiBarvice for Conformity Assessment on 30
June 2006 with 5 years valid period /24/.
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The calculation of flare efficiency used in thettissn accordance with the “Methodological tool
to determine project emissions from flaring gasastaining methane” which came into effect
along with ACMO0001, version 05 and prior to the toring period of the project activity.

The efficiency ((99.215% in 12 June 2008 and 95i1%0 June 2009 for 1# flare, 99.690% in 5
January 2009 for 2# flare)) in the test report /@3the same as described in the monitoring
report. The test report has been checked by DNV.

- Adjustment factor (AF)

As per the registered PDD, the AF (used to congideramount of methane destroyed in the
baseline scenario), will be monitored by checking tegulation on the web site www.es.org.cn
/25/ and_www.szepb.gov.cf26/ annually. Since the relevant regulations hawé changed
during the monitoring period, landfill operatorriet required to flare any amount of LFG that it
currently emits, and hence the adjustment factéi) (&@mains the same as in the validated PDD.
- Operation of the energy plant

The operation of flares and generators is meastoedy to monitor whether the operation is

normal or not. Shenzhen Lisai Development Co. hfiplies PLC system, which can record the
data automatically.

- Methane fraction in the landfill gas Wha

This amount is reported on daily log sheets (CDMjqut log sheet) and aggregated into
monthly reports. The verification team has asseafledhily log sheets and the monthly reports
and found these to be corr¢g0!.

The project has reported these numbers based dimgefiom the gas analyzer, in accordance
with the registration requirements of the methodplor this project. The readings have been
recorded hourly (there are 5 739 data recordedamtonitoring period from 1 February 2009 to
30 September 2009). Shenzhen Lisai DevelopmentL&b.applies PLC system, which can

record the data automatically.

Moreover, according to the “guidance to calculdte fraction of methane in the landfill gas
from periodical measurement” in Annex 13 of EB #& projects using the older versions (from
version 1 to version 10) of ACMO0001 is applicaliethie guidance. The project applies version
04 of ACMO0001, hence, it will be calculated basedite guidance.

As per the guidance’s requirement:

- A systematic random sampling scheme was implemeftesl samples were taken starting at
zero point on 1 February 2009 with increment 1 hibmoughout the project year, in the
monitoring period from 1 February 2009 to 1 Octol209, there are 5 739 samples
monitored.

- A minimum of 4 measurements of fraction of methanthe landfill gas per year should be
conducted. A total of 5 739 measurements have bsem in the monitoring period with
monitored hourly. It will be reasonable.

- Based on the set of 5 739 data collected, the v@uespondent to the lower bound of the
95% confidence level was calculated in the ER gsjsieeet.

The calibration for the methane analyzer dated dudry 2008 and 13 January 2009 are
assessed and found in order /19/.
- The methane density

As per the methodology ACM0001 version 04, the me¢hdensity is 0.0007168 t Nm® at
standard temperature and pressure. However, ispasified that temperature (T) and pressure
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(P) of the landfill gas. are required to determtime density of methane in the landfill gas in the
methodology ACMO0001 version 04. Because the projeas always operated at non-standard
conditions, to comply with the approved methodolagyl fit for the project’s actual conditions,
the density of methane was calculated based oretheerature and pressure measured. The
main procedure for calculating density of methamas as follow:

1. The temperature and pressure of LFG was monitorediro hourly basis and recorded
automatically by the PLC system, total 5 739 dataewecorded

2. The equation of ideal gas was applied to calculselensity of methane.
According to the equation of ideal gas
PV = nRT

Where P is the absolute pressure of gas (Pa); teisvolume (rﬁ); n is the amount of
substance (mol); R is the universal gas conta(m@)/K) and T is the absolute temperature

(K).

Since “nR” is constant, thus
P, xV. P

standard standard — " non-standard

T, T,

standard non-standard

xV

non-standard

where,

PstandardiS Standard atmospheric pressure, 101.325kPa;
VstandardlS the volume under standard conditions.
TstandardiS Standard temperature, O degrees Celsius.

Pron-standardS the pressure of the landfill gas under Non-&ad Conditions. Such pressure is
calculated as a mean of the value recorded hondytlze value recorded an hour before;

Vnon-standardS the volume measured under non-standard condijtio

Thon-standardS the temperature of the landfill gas, monitohedrly under Non-Standard
Conditions. Such temperature is calculated asanroéthe value recorded hourly and the value
recorded an hour before;

Thus, Mitandargvas concluded as:
P xV

V — _ non-standard non-standard

standard —
Pstandard X-I—non—standard

xT

standard

And the density equation,
p=M/V,ThenM = pxV
Where p is density (g/f), M is mass (g) and V is volume {n

Since mass “M” always remains the same under hatidard conditions and non-standard
conditions, thus:

lostandard ><\/'standard - lonon—standard anon—standard

Where,
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Psandara 1S the density of methane at standard temperanaotgressure, i.e. 0.0007168 t/m3

VstandardS the volume under standard conditions;
is the density of methane under Non-Standard Giond;

pnon—standard
Vnon-standardS the volume measured under non-standard condijtion
Then

ConCIUdedpnon—standard = (Pnon—standard X Tstandard X pstandard ) /(Tnon—standard X Pstandard)

3. Because there is no clearly specification fa dalculation of the density of methane, the
density of methane was calculated as followed “thédance to calculate the fraction of
methane in the landfill gas from periodical measaet” in Annex 13 of EB 48.

A systematic random sampling scheme was implerderitee samples were taken starting at
zero point on 1 February 2009 with increment 1 htuoughout the project year, in the
monitoring period from 1 February 2009 to 1 Octob@®9, there are 5 739 samples for pressure
and temperature monitored. DNV has verified the itooed values of P and T /30/.

- A minimum of 4 measurements of temperature andspresin the landfill gas per year
should be conducted. A total of 5 739 measuremkat® been taken in the monitoring
period with monitored hourly. This is consideredsenable.

- Based on the set of 5 739 data collected, the v@uespondent to the lower bound of the
95% confidence level was calculated in the ER sjsleeet.

Based on the above calculation method, the deabityethane is 0.0006577 t Grh®.

2.4 Reporting of Findings
Findings established during the verification maytHos:

i) the verification is not able to obtain sufficiemidence for the reported emission
reductions or part of the reported emission redusti In this case these emission
reductions shall not be verified and certified;

i) the verification has identified material misstatemsen the reported emission reductions.
Emission reductions with material misstatementdl sigediscounted based on the
verifiers ex-post determination of the achievedssmoin reductions.

A Forward Action Requests (FAR) should be issudtene:

- the actual project monitoring and reporting piad requires attention and /or adjustment
for the next consecutive verification period, or
- an adjustment of the monitoring plan is recomneehd

In the context of FARSs, risks have been identifiathich may endanger the delivery of high

quality CERs in the future, i.e. by deviations frgood reporting or management procedures. As
a consequence, such aspects should receive aldpeamduring the next verification.
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During this monitoring period, one CAR, two CL amae FAR were raised, details were
described in the Annex 1: Corrective action recgjadarification requests and forward action
requests.
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3 VERIFICATION FINDINGS

In the following sections the findings of the vardtion are stated. The verification criteria
(requirements), the means of verification and #wults from verifying the identified criteria are
documented in more detail in the verification cHiestkdescribed in Appendix A to the
verification/certification report.

3.1 Remaining Issues, CARs, FARs from previous Validatin or Verification
This is the 4th periodic verification and there aceremaining issues from previous validation or
verification.

3.2 Project Implementation

The project has been implemented as planned. Dihi@agsite visit, it was confirmed that the
construction of the gas collection system, two esetl flares and six power generating units
were already complete. Hence, for the current iwatibn period, six power generating units (3*
1.064 MW, 1* 1.048 MW and 2*1.100 MW generatorsylawo flares were available.

To be most specifically, one generator made by &tbdcher was installed during this
monitoring period, this generator was tested argpented by the project owner and the
generator manufacturer on 4 August 2009 /29/.

During the first periodic verification, the comnimmsing certificates for the project were verified
against the commissioning capacity details andddorbe correct. After the commissioning, the
project test and joint inspection reports /4//5f the project had been approved by local
government, which proved that the project was canstd as planned and was able to satisfy the
requirement of operation and environment protectas required in environment impact
assessment (EIA).

The registered PDD states that the total capaoitytife project will be 8*1.064 MW in 2009,
while the actual capacities for 3 of the total of imstalled units are slightly different from that
estimated in the registered PDD. However, the dapat the two units with 1.1 MW is only
3.4% higher than, the capacity of the unit with4BQVMW is only 1.5% lower than the unit
capacity estimated (1.064 MW) in the registered PDRis variation is within normal variations
that occur during actual implementation of projeMereover, project implementation is not yet
completed and will be completed in 2010 by instgllthe remaining two generators. Due to
actual capacities only being slightly differentrfradhe capacities stated in the PDD, it is DNV’s
opinion that the actual project activity and itseogtion are in compliance with the registered
PDD in accordance with paragraph 62(g) of the CDMdm®lities and Procedure. DNV
considered it thus not necessary to submit a natiin of change or request for approval of
changes for this monitoring period.

3.3 Completeness of Monitoring

The monitoring of the project is complete and in@dance with the approved monitoring
methodology. The monitoring methodologies and $uistg records are sufficient to enable
verification of emission reductions.

3.4 Accuracy of Emission Reduction Calculations
Emissions reductions have been calculated as pdollowing formula:
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Emission reductions (ERs)= (M'QOject ’y—MD reg’))*GWPCH4+ ELCEF, . yicit y

Where:

MD project .y : Methane destroyed/combusted in the project dgtiwihich is equivalent to
methane destroyed in the flare (ME) and methane destroyed in the electricity
generation (MRQec).

MD reqy - amount of methane that would have been destroyedbosted during the
year “y” in the absence of the project (t§H

GWPh, - Global Warming Potential value for methane whichagtordance with the

methodology has been considered as 21L,¢AQ@H,.

ELy : Net electricity export (generated by using L&&fuel) to China South power

grid.

CERecticc y  : Grid emission factor of the China South powed.gAs per registered PDD,
the grid emission factor has been fixed ex antetherentire first crediting
period. Hence, for the calculations, the validajgd emission factor of 0.608
tCO,/MWh has been used.

1) As discussed above, MD. MDgiare + MDeject

project .y =
- MDgare = Amount of LFG to flare (LF&ye) *methane fraction of LFG (\4s)*Density of
methane (Bnq)*Flare efficiency (FE)

DNV was able to confirm that all parameters are mooad in accordance with the validated
monitoring plan and also the monitoring methodold@MO0001, version 04.

The efficiency of the flare operated during thisifigation period for 1# flare was tested on 12

June 2008 and 10 June 2009, 2# flare was test&dJanuary 2009 with validity duration of one

year, which is evidenced by the Flare Test RepgmriShenzhen Xiaping LFG Project prepared
by Centre Testing International (Shen Zhen) Limdd Centre Testing International (Shen

Zhen) Limited is a qualified third party for theafe test, which is evidenced by the flare test
certificate issued by China National Accreditatiarvice for Conformity Assessment on 30

June 2006 /22/.

The calculation of flare efficiency used in thettissn accordance with the “Methodological tool
to determine project emissions from flaring gasestaining methane” which came into effect
along with ACMO0001, version 05 and prior to the ntoring period of the project activity.

The efficiency (99.215% in 12 June 2008 and 95.4%0 June 2009 for 1# flare, 99.690% in 5
January 2009 for 2# flare) in the test report sghme as described in the monitoring report. The
test report has been checked by DNV.

- MDeect= Amount of LFG for electricity generation (LEfz)*methane fraction of LFG
(Wcha)*Density of methane (Blua).
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A total of 5 739 measurements have been takerhf®mtonitoring period under verification and

the measured hourly methane concentrations weogtezhin the spreadsheet submitted with the
request for issuance. Hence, while the methaneerration in the LFG was not measured
continuously, the hourly measurements give a gosmtesentative spread of the methane
concentrations.

As per the Annex 13 of EB48 meeting “Guideline€aiculate the Fraction of Methane in The
landfill Gas From Periodical Measurement”, the maethfraction is calculated as follows:

(1) Calculate sample meai.
nm
WCH4,m,y

— m=1

Hweray = n

m

Where:

Wwensy = Mean of the fraction of methane in the landfill gayeary (m3CH./m3 LFG)
Wemmy = Monitored fraction of methane in the landfill gasmheasurement m in year
(m3CH4/m3 LFG)

nm = Number of measurements m in ygaiminimum is 4)

The measurement is hourly taken for Xiaping proj&ébe nm amounts to 5 73%nd thellwcnay
is calculated to 57.60 as per Mewu,my (refer to the worksheetmonitored andn,.

(2) Calculate the sample standard deviation

nm
2
Z (WCHA,m,y - :uCH4,y)
m=1
n -1

m

Owchay =

Where:

Owcnsy = Standard deviation of the fraction of methane aléndfill gas in yeay (m3CH,/m3
LFG)

Use the value calculated in equation step (1)Whe,ny monitored anahm, to calculate the
Owcngy @S3.06 during this monitoring period.

(3) Calculate the 95% confidence interval.

Owea g
_ 3% WCH4,y
Huwcray t— SWCHA,y < Huwcray +HtO——=

NON NOS
Where:

t =Value from standard t distribution for a confiderevel of 95% with degrees of freedomn
When the confidence level is %and nm-1=5 738 t concludes to 1.96.

(4) Use the lower bound of the 95% confidence inteoldhined below to ensure
conservativeness.

(0]
_ . Ywchay
Wenamwy = Mwehay —tH

V.
Where:

Woensny = Lower bound of the 95% confidence interval of fractof methane in the landfill
Page 12
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<

gas(m3CH4/m3 LFG)
As per the data monitored and values concluded 8tep (D --(4), the WCH,j,, is calculated
to 57.54 during this period.

(5) The value oWcui1myestimated in equation 4 should be used in the ndetbgy as the final
value for fraction of methane in the landfill gagidg this monitoring period

The density of methane was also calculated withpature and pressure of the landfill gas
applied the 95% confidence interval refer to theidgnce to calculate the fraction of methane in
the landfill gas from periodical measurement” innér 13 of EB 48.

In this verification period, the cumulative flow tees recorded a total of 15 233 0080hLFG

to the generators and 4 989 418 to the flare.Hence, MDBject (the quantity of methane
destroyed by project activity) is calculated to 303 374 tCH as per the clarification

AM_CLA_0095 and updated ACMO0001 version 9.1 andGhgdelines to Calculate the Fraction
of Methane in The landfill Gas From Periodical Me@snent of EB 48 /28/. The calculation
provided in the project participant’s response theen verified by DNV.

For calculating the quantity of LFG consumed by thélares, due to the difference of flare
efficiency, the efficiency of 99.215% in 12 Junéd80and 95.1% in 10 June 2009 for 1# flare
and 99.690% in 5 January 2009 for 2# flare werefigdrand the lower value was used for
conservative purpose.

DNV was able to confirm that all parameters are mooed in accordance with the validated
monitoring plan and also the approved monitoringhonéology ACM0001, version 04. DNV
was able to verify the calculations.

2) Net electricity supply to the China South powed: This parameter has been calculated as
the difference of total export to the grid and thi&l import from the grid for internal use. DNV
was able to confirm that both the parameters aneitore@d using the calibrated electricity meters
and the monitoring is in accordance with the vaédamonitoring plan. DNV has verified the
records for the monitoring period under consideratiFor emission reduction calculations,
electricity supply figures as mentioned in the iices have been considered. It was observed that
the invoice figure is less as compared to the moedt value due to the line losses. Hence, the
selection is conservative. Based on this, DNV was # confirm the total electricity supplied to
the grid during the monitoring period.

The actual emission reduction for the monitoringigue of 1 February 2009 to 30 September
2009 has been verified to be 173 780 tonnes of @Onsequently, the estimated emission
reduction for the entire year 2009 will be 260 6893 780/8*12) tonnes of COIn the
registered PDD, the estimated annual emission texfuits determined to be 466 284 tonnes of
CO,, the verified emission reduction for the currenbnitoring period is lower than the
estimated value due to the quantity of landfill pagng lower than that estimated in the PDD.
Furthermore, DNV was also able to confirm the fwilog:

The electricity meters to measure the electricéyivéred to grid and self consumption was
calibrated by Shenzhen Academy of Metrology and I@Quénspection /17/ /18/, which is
authorized by Guangdong Provincial Quality SupéovisBureau/13/. So DNV was able to
verify that the electricity meters were in orderidg the monitoring period. DNV checked the
calibration report /19/ for CHcomponents analyzer and was able to verify thatctlibration
was also performed by Shenzhen Academy of Metrokgy Quality Inspection/12/. The flow
meters to measure the total Citestroyed, Chito generator and CHo flare were calibrated by
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Guangzhou City Energy Supervision and Inspectiatitute /14/ /15/ /16/, which is authorized
by Guangdong Provincial Quality Supervision Burédy/ So DNV was able to verify that the
flow meters were in order during the monitoringipdr The calibration frequency of monitoring
equipments is in line with the registered PDD.

All measuring equipments have been calibrated tlifigd third-party /11/-/13/ as required in
the methodology.

3.5 Quality of Evidence to determine Emission Reductios

All necessary documentation is collected, referdraved aggregated and is easily accessible in
hard-copy or electronic format. Measurements aréopeed by calibrated equipment, and the
key data can also be cross-checked via other sgusteh as sales and inventory data. No
assumptions are used that have any material irduen reported emission reductions.

3.6 Management System and Quality Assurance

Shenzhen Lisai Development Co. Ltd. has establishe@DM manual, “The Monitoring
Programme and Plan for ‘Shenzhen Xiaping Landf#éisGCollection and Utilization Project’,
version 6, and has implemented its managementrsyste
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4 CERTIFICATION STATEMENT

Introduction

Det Norske Veritas Certification AS (DNV) has besmwmmissioned by Shenzhen Lisai
Development Co. Ltd. to examine the greenhous€@dss) emission reductions reported from
the ‘Shenzhen Xiaping Landfill Gas Collection antlitation Project’ for the period of 1
February 2009 to 30 September 2009, equating to7Bm3tonnes of C£Oequivalents.

The project has applied the approved baseline aaditoring methodologies ACM0001 version
04. The emission reductions are as reported inr¢hesed monitoring report dated 08 November
2010.

Responsibilities of the ‘Shenzhen Xiaping Landfibas Collection and Utilization Project’
management of Shenzhen Lisai Development Co. latied DNV

The management of the project is responsible fptieparation of the GHG emissions data and
the reported GHG emission reductions on the basist within the revised CDM Monitoring
Report of the ‘Shenzhen Xiaping Landfill Gas Cditatand Utilization Project’(08 November
2010). The development and maintenance of recondsreporting procedures in accordance
with the approved monitoring methodology ACM00Osiea 04, including the calculation and
determination of GHG emission reductions from thejget, is the responsibility of the
management of the project.

It is DNV’s responsibility to express an indepertdagrification statement on the reported GHG
emission reductions from the project for the peraddl February 2009 to 30 September 2009,
based on the verified emissions for the same peaindl the project’'s compliance with the
approved baseline and monitoring methodology ACMO@frsion 04.

Basis of GHG verification opinion
DNV’s verification approach was based on the reeumients as defined under the Kyoto
Protocol, the CDM modalities and procedures, aslaslthose defined by the CDM Executive
Board and by the baseline and monitoring methodplGMO0001 version 04.
DNV'’s verification approach draws on an understangdof the risks associated with reporting
GHG emissions data and the controls in place tagaiié these. DNV’s examination includes
assessment of evidence relevant to the amountdiaddsures in relation to the project’'s GHG
emission reductions for the period of 1 Februar@2@o 30 September 2009.
DNV planned and performed the work to obtain thermation and explanations that DNV
considered necessary to provide sufficient evidetacgyive reasonable assurance that the
reported amount of GHG emission reductions forgeeod of 1 February 2009 to 30 September
2009 are fairly stated.
DNV conducted the verification on the basis of ni@nitoring methodology ACM0001 version
04 and the revised monitoring plan approved on 2y K008. The verification included:

e collection of evidence supporting the reported data

e checking whether the provisions of the monitoringghndology ACMO0001 version 04

and the revised monitoring plan approved on 31 N2&98 were consistently and
appropriately applied.

DNV has verified whether the information includedthe CDM Monitoring Report for the
‘Shenzhen Xiaping Landfill Gas Collection and Waliion Project’ (08 November 2010) is
correct and that the emission reductions achievecebeen determined correctly.
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Opinion

In DNV’s opinion, the GHG emission reductions glate the CDM Monitoring Report (08
November 2010), for the ‘Shenzhen Xiaping Lan@fis Collection and Utilization Project’ for
the period of 1 February 2009 to 30 September 208%airly stated.

The GHG emission reductions were calculated colyemt the basis of the approved Monitoring
Methodology (ACMO0O001 version 04) and the monitoptan contained in the project’s Project
Design Document. Hence, Det Norske Veritas Cedtificn AS is able to certify that the reported

emission reductions from the project during theigubiof 1 February 2009 to 30 September 2009,
amount to 173 780 tonnes of &&yuivalent.

Beijing, 22 November 2010 Oslo, 22 November 2010

7

V’/\;CU e /k(/[hm/ (the- -
Ramesh Ramachandran Micahel Lehmann
CDM Verifier Director of Services and Techrgés

Det Norske Veritas Certification AS
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5 REFERENCES

Category 1 Documents:

Documents provided by the Project Participants ttedate directly to the GHG components of
the project. These have been used as direct sowftesidence for the periodic verification
conclusions, and are usually further checked thtoumerviews with key personnel.

11/

12/

13/

141

/51
16/

171

18/

Monitoring Report of ‘Shenzhen Xiaping Landfill GaS3ollection and Utilization
Project’ version 1 dated 3 November and versioat2d 19 November 2009, version 3
dated 31 May 2010 and version 04 dated 08 Nove2®E0D.

Registered Project Design Document for ‘Shenzheapidg Landfill Gas Collection
and Utilization Project’, version 7 of 7 JanuaryZ0

SGS, Validation Report of “Shenzhen Xiaping LafidBas Collection and Utilization
Project™, 24 January, 2007

Shenzhen Environmental Sanitation Administrativep&ement, Test and Joint
Inspection Reports for flare, dated 10 July 2008

Test and Joint Inspection Reports for generat@$dvember 2008

Shenzhen Lisai Development Co. Ltd., CDM Project ERtculation Spreadsheet,
(Confidential Document)

Revised Monitoring Plan, Version 8, dated 20 Madd0& approved by CDM
Executive Board on 31 May 2008.

DNV Validation Opinion for the revised Monitorinda, dated 18 April 2008.

Category 2 Documents:

Background documents related to the design andfthodologies employed in the design or
other reference documents. Where applicable, Cayegalocuments have been used to cross-
check project assumptions and confirm the validityinformation given in the Category 1
documents and in verification interviews.

19/

110/

111/

112/

113/

CDM Executive Board: Approved Baseline and Monng methodology ACM0001
version 04, version 8 and version 9.1

Shenzhen Lisai Development Co. Ltd., The Mg Programme and Plan for
‘Shenzhen Xiaping Landfill Gas Collection and Wdtion Project’ version 6, March
2008.

Guangdong Provincial Quality Supervision Bure@alibration Certificate for flow
meters to Guangzhou City Energy Supervision angdaitson Institutesalid from 28
June 2006 to 27 June 2010

Guangdong Provincial Quality Supervision Burg€alibration Certificate for Ci
component analyzer to Shenzhen Academy of Metyodogl Quality Inspection” valid
from 22 November 2007 to 27 January 2010

Guangdong Provincial Quality Supervision Burg&alibration Certificate for
electricity gauge to Shenzhen Academy of Metrolagg Quality Inspection” valid
from 22 November 2007 to 27 January 2010

Page 17




DET NORSKE VERITAS i g
Report No:2009-1910, rev. 03

VERIFICATION/ CERTIFICATION REPORT

/14/  Calibration report for the flow meter measgrthe LFG to generator, 22 April 2007,
06 March 2008 and 09 February 2009 and the mgdéaaement record

/15/  Calibration report for the flow meter measgrthe LFG to flare, 21 March 2007, 06
March 2008 and 09 February 2009 and the meteraepiant record.

/16/  Calibration report for the flow meter measgrthe total LFG destroyed (meter for 1#
main pipeline), 23 April 2007, 25 February 2008, February 2009, flow meter
measuring the total LFG destroyed (meter for 2#|pie installed from October 2008)
25 February 2008 and 18 February 2009 and the megircement record.

/17/  Calibration report for the meter measuringeteztricity to grid, 19 March2007, 25
February 2008, 10 February 2009.

/18/  Calibration report for the meter measuringeleztricity self consumption by
generation plant, 14 March 2007, 22 February 2008;ebruary 2009 and the meter
replacement record

/19/  Calibration report for the GHnalyzer with the serial number of 47552, 17 Janua
2007, 16 January 2008 and 13 January 2009.

[20/  CDM Executive Board:Validation and Verification Manug| version 1.1, adopted at
annex 3 of EB51.: http://cdm.unfccc.int/EB/051/ebf&pan03.pdf.

/21/  Equipment purchase contract between projecieovand the provider of GE-Jenbacher
power generator, dated 26 September 2006 and 18sA2§08.

[22/  Equipment purchase contract between projecteovand the provider of Caterphilar
power generator, dated 27 June 2007.

[23/  Flare Test Report for Shenzhen Xiaping LFGjdtatoprovided by Centre Testing
International (Shen Zhen) Limited on 12 June 2008 &0 June 2009 for 1# flare, 5
January 2009 for 2# flare .

124/  Flare Test Certificate for Centre Testing tns&gional (Shen Zhen) Limited issued by
China National Accreditation Service for Conformitgsessment on 30 June 2006

/25/  China environment standard web: www.es.org.cn

126/  Official website of Shenzhen environment pecttn bureau: www.szepb.gov.cn

127/ Project management and monitoring manual versior&ted March 2008.

/28/  Guidelines to Calculate the Fraction of Metham The landfill Gas From Periodical
Measurement of EB 48

[29/  Test and inspect report for new generatorheyfdroject owner and the manufacturer
dated 4 August 2009.

/30/  daily log sheets and the monthly reports dfei®zhen Xiaping Landfill Gas Collection

and Utilization Project’, from February 2009 to 8apber 2009.

Persons interviewed:

Persons interviewed during the initial verificatiaor persons contributed with other information
that are not included in the documents listed above

131/
132/

133/
134/

Gao Niying, monitoring manager, Shenzhen Lizavelopment Co. Ltd.
Chen Fengkai, engineer, Shenzhen Lisai Develop@enLtd.

Lu Di, engineer, Shenzhen Lisai Development Co. Ltd
Li Zhiqgin, Shenzhen Xiaping Landfill plant.
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Clarification requests

DNV’s assessment of response by

February 2009, however, in the monitoring
report version 1 dated 3 November 2009,
when project participant describe the
information on calibration of monitoring
instruments, most calibration reports were
later than the start date of this monitoring
period, more information about calibration

CLID Corrective action request Response by Project Participants Project Participants

CL1 In the monitoring report version 1 dated 3 | Itis a typo mistake. The instruments are annualidl the calibration reports and the
November 2009, when project participant | calibrated, so the expiry date should be one yearevised Monitoring Report were
describe the information on calibration of | after the calibrated date. The revised calibration verified, the date of calibration
monitoring instruments, the expiry date is | information is attached as follows. information in the Monitoring
earlier than the calibration date, this is not Report deemed to be in order.
reasonable and to be clarified . The CL is closed

CL2 This monitoring period is started from 1 More information is provided in the revised The revised MR was verified, the

calibration information attached as follows.

need to be provide.

calibration information for all
monitoring equipments and
provided and the calibration repor
were cover the entire monitoring
period.

The CL is closed

Corrective action requests

CARID

Corrective action request

Response by Project Participants

DNV’s assessment of response by
Project Participants

CAR 1

The data of August from invoice in the CER
calculation spreadsheet does not match the
data in the actual invoice, this should be

R This has been corrected in the Data WorkshegtThe correct value was updated in

2 submitted to DNV.

corrected according to the actual informatic

the MR and spreadsheet.
The CAR was closed.
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Assessment/ | Assessment/ | Assessment/ Assessment/ Assessment/ Assessment/ Assessment/ Assessment/
Observation | Observation | Observation Observation Observation Observation Observation Observation
Data / Parameter: | 1. LFGotay,y, 2. Quared,y 3. Quiectricity,y 4, FE 5. WLFG chay 8. Elex1ro 9. ELwpe 10.Regulatory
(as in monitoring Total amount | Amount of gas| Amount of LFG | Flare/combustion | Methane fraction | Total amount of Total amount of requirements
plan of PDD): of LFG flared used in power | efficiency of LFG electricity exported | electricity relating to LFG
Instrument Tag captured generation out of the project. | imported to meet | projects
number project
requirement.

Measuring Continuously | Continuously | Continuously Methane eobhof | Continuously/ Continuously Continuously Annually
frequency: flare exhaust gas | periodically

will be measured

annually. The

operation time of

flare will be

measured

continuously by a

run time flame

detector
Reporting monthly monthly monthly monthly monthly monthly monthly Annually
frequency: and yearly and yearly and yearly and yearly and yearly and yearly and yearly
Is measuring and | Yes Yes Yes Yes Yes Yes Yes Yes
reporting frequency|
in accordance with
the monitoring plan
and monitoring
methodology? (Yes
/ No)
Type of monitoring | Mass Flow Mass Flow Mass Flow gas quality analyzel Gas quality electricity meter electricity meter Not applicable
equipment: meter meter meter and flame detector | analyzer
Is accuracy of the | Yes. the Yes. the Yes. the Not applicable Yes. The Yes. the accuracy of Yes. the accuracy | Not applicable
monitoring accuracy of accuracy of accuracy of the accuracy of the | the monitoring of the monitoring
equipment as stated the monitoring| the monitoring| monitoring monitoring equipment is 0.5s | equipmentis 1.0
in the PDD? If the | equipmentis | equipmentis | equipmentis 1.0 equipment is class class
PDD does not 1.0 class 1.0 class class +3%.
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specify the
accuracy of the
monitoring
equipment, does the
monitoring
equipment
represent good
monitoring
practise?

Calibration
frequency /interval:

Yearly

Yearly

Yearly

Not applicable

Yearly

Yearly

edrly

Not applicable

Is the calibration

Yes, it is done

Yes, it is done

Yes, it is done

Not applicable

Yes, it is done

Yes, it is done

Yes, it is done

Not applicable

interval in line with | annually. annually. annually. annually. annually. annually.
the monitoring plan
of the PDD? If the
PDD does not
specify the
frequency of
calibration, does the
selected frequency
represent good
monitoring
practise?
Company Guangzhou Guangzhou Guangzhou City| Not applicable Shenzhen Shenzhen Academy Shenzhen Not applicable
performing the City Energy City Energy Energy Academy of of Metrology and Academy of
calibration: Supervision Supervision Supervision and Metrology and Quality Inspection | Metrology and
and Inspection| and Inspection| Inspection Quality Quality Inspection
Institute Institute Institute Inspection
Did calibration Yes Yes Yes Not applicable Yes Yes Yes Not appleab
confirm proper
functioning of
monitoring
equipment? (Yes/
No):
Is (are) Yes. Yes. Yes. Calibration| Not applicable Yes. Calibration| Yes. Calibration Yes. Calibration Not applicable
calibration(s) valid | Calibration Calibration was performed was performed or) was performed on | was performed on
for the whole was performed was performed on 16 January 2008,| 25 February 2008, | 22 February 2008,
reporting period? | on on 06 March | 06 March 2008, 13 January 2009.| 10 February 2009. | 10 February 2009
25 February | 2008 09 09 February
2008, 09 February 2009 2009
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February 2009
If applicable, has | The The The monitoring | Not applicable The monitoring | The monitoring data The monitoring Not applicable
the reported data | monitoring monitoring data has been data has been has been cross- data has been

been cross-checkec
with other available
data?

I data has been
cross-checked
with the value
on the DCS
system.

data has been
cross-checked
with the value
on the DCS
system.

cross-checked
with the value
on the DCS
system.

cross-checked
with the value on
the DCS system.

checked with the
value on the sales
receipt.

cross-checked with
the value on the
sales receipt.

How were the
values in the
monitoring report
verified?

This data was
recorded by
the DCS
system, we
use the data

This data was
recorded by
the DCS
system, we
use the data

This data was
recorded by the
DCS system, we
use the data
exported from

Not applicable

This data was
recorded by the
DCS system, we
use the data
exported from

Randomly sampling
records for each
month and 2 record
including the
closing and opening

Randomly
sampling records
5 for each month 2
records including
the closing and

There is no

change about the

environment
regulation was
found on these

h

exported from | exported from | this system, and this system, and | of the subsequent | opening of the web site.
this system, this system, cross check the cross check the | month value. No subsequent month
and cross and cross monthly report. monthly report. error was found. But value. No error
check the check the Some data were Some data were | compare to the was found.
monthly monthly selected selected randomly value on the receipt
report. Some | report. Some | randomly and 2 and 2 records there are some erroy
data were data were records including the was found and a CL|
selected selected including the closing and was raised.
randomly and | randomly and | closing and opening of each
2 records 2 records opening of each month were also
including the | including the | month were alsq selected. No errof
closing and closing and selected. No was found
opening of opening of error was found.
each month each month
were also were also
selected. No | selected. No
error was error was
found. found.
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Does the data
management (from
monitoring
equipment to
emission reduction
calculation) ensure
correct transfer of
data and reporting
of emission
reductions and are
necessary QA/QC
processes in place?

Yes, All data
was recorded
by the DCS
system and the
transfer of the
data from
DCS system tg
the monthly
and annually
report deemed
to be in order.

Yes, All data
was recorded
by the DCS
system and thg
transfer of the
data from
DCS system tg
the monthly
and annually
report deemed
to be in order.

Yes, All data

was recorded by
the DCS system

and the transfer
of the data from
DCS system to
the monthly and
annually report
deemed to be in
order.

Not applicable

Yes, All data wa
recorded by the
DCS system and
the transfer of the
data from DCS
system to the
monthly and
annually report
deemed to be in
order.

5 Yes, All data was

recorded by the
DCS system and thé
transfer of the data
from DCS system tg
the monthly and
annually report
deemed to be in
order.

Yes, All data was
recorded by the

> DCS system and
the transfer of the
data from DCS
system to the
monthly and
annually report
deemed to be in
order.

Not applicable

In case only partial
data are available
because activity
levels or non-
activity parameters
have not been
monitored in
accordance with the
registered
monitoring plan,
has the most
conservative
assumption
theoretically
possible been
applied or has a
request for
deviation been

approved?

Not applicable

Not applicable

Not applicable

Not applicable

Not applicable

Noplgable

Not applicable

Not applicable
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