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1 INTRODUCTION

MGM Worldwide, LLC. has commissioned DNV Climate &lge Services AS (DNV) to

carry out the verification of the emission reducfiareported for the Joint Implementation
(track 1) project activity “DonauChem Nitrous Oxiddoatement Project in Romania” (the
project) in the period 1 June 2009 to 12 Septer@Bd0. This report contains the findings
from the verification and a verification stateméstthe certified emission reductions.

1.1 Objective

Verification is the periodic independent review andpostdetermination by an Accredited
Independent Entity (AIE) of the monitored reductidn GHG emissions that have occurred
as a result of a Joint Implementation (JI) progesttvity during a defined monitoring period.

The objective of this verification was to verifyetremission reductions reported for the
“DonauChem Nitrous Oxide Abatement Project in Romafor the period 1 June 2009 to 12
September 2010.

DNV is an Independent Entity accredited by the tldimplementation Supervisory
Committee (JISC) for all sectoral scopes.

1.2 Scope
The scope of the verification is:

» To verify that actual monitoring systems and praced are in compliance with
the monitoring systems and procedures describdteimonitoring plan.

* To evaluate the GHG emission reduction data andesspa conclusion with a
reasonable level of assurance about whether tloeteepGHG emission reduction
data is free from material misstatement.

* To verify that reported GHG emission data is sugfitly supported by evidence.

The verification shall ensure that reported emrsseductions are complete and accurate in
order to be certified.

1.3 Description of the Project Activity

Project Parties: Romania (Host) and Sweden

Title of project activity: DonauChem Nitrous Oxide Abatement Project in Roeani

ITL Project ID: R0O1000219

CDM baseline and

monitoring methodology AMO0O034 (version 3.2)

Project Entity: S.C. DonauChem S.R.L. and MGM Internatiofabup
LLC

Location of the project activity: Turnu Magurele in Teleorma Province in Romania
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Project’s crediting period: 17 July 2009 to 31 Bmber 2012 (should be extended

beyond 2012 to 2018 — 10 years operational lifetime

Period verified in this verification: 1 June 20@012 September 2010. The monitoring report
covers date from 1 June 2009 but real project cagnpa
started from 17 July 20009.

1.4 Methodology for Determining Emission Reductions

The project applied a baseline and monitoring nahagy approved for CDM projects, i.e.
AMO0034, version 3.2 “Catalytic reduction of,® inside the ammonia burner of nitric acid
plants” /18/

The baseline emissions are to be determined byiplyulty baseline emission factor
(tN2O/tHNG3), nitric acid production (tHNg) and the global warming potential of,®
(GWP: 310). The baseline emission factor was detenfrom the data obtained during a
baseline campaign before De@lcatalyst was installed.

The project emission is determined similarly by tplying project emission factor
(tN2O/tHNGs), nitric acid production (tHNg) and the global warming potential of,®
(GWP: 310). Project emission factor was determiinech the data obtained during a project
campaign after De-pD catalyst was installed.

The amounts of pD emitted that are used to determine the baseldepaoject emission
factors are the product of,8 concentration (mgdD/m°) and gas flow rate (ffh) monitored
at the tail gas line before and after the instaitabf De-NO catalyst, respectively.

The emission reductions are calculated by usindai@ving formula;

ER = (ERL — ER) * NAP *GWPn20 (tCOse)
where:
ER: Emission reductions of the project for thej@bcampaign (tC&2)
NAP: Nitric acid production for the Projeeampaign (tHNG). The maximum value
of NAP shall not exceed the design capacity.
ERsL: Baseline emissions factor @/tHNOs)
EF:: Emissions factor used to calculateégmissions from this particular campaign

The average mass of,® baseline emissions per hour is estimated as ptadithe NCSG
and VSG after applying statistical process as permethodology requirements. TheON
emissions per campaign are estimates productOfeé¥nission per hour and the total number
of complete hours of operation of the campaigngisire following equation:

BEsc = VSGac * NCSGac * 10° * OHgc (tN,0)

The plant specific baseline emissions factor reprisg the average ® emissions per tonne
of nitric acid over one full campaign is derived dhyiding the total mass of JO emissions
by the total output of 100% concentrated nitriadddor that period. The overall uncertainty of
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the monitoring system is determined and the measemeerror is expressed as a percentage
(UNC). The NO emission factor per tonne of nitric acid producedhe baseline period
(ERsL) shall then be reduced by the estimated percertageas follows:

EFsL = (BEsc / NAPgc)*(1 - UNC/100) (tINO/tHNG:3)
where:
ERsL: Baseline emissions factor @/tHNOs)
BEgc: Total NbO emissions during the baseline campaign@N
NCSGsc:  Mean concentration of R in stack gas during the baseline campaign
(MmgN,O/m’)

OHgc: Operating hours of AORs during the baseline cagmpéh)
VSGsc:  Mean stack gas volume flow rate in the imseheasurement period {fh)
NAPgc: Nitric acid production during the baseline cangoaitHNG;)

The average mass ob® project emissions per hour is estimated as ptasfitbe NCSG and
VSG. The NO emissions per campaign are estimates product©Oféxhission per hour and
the total number of complete hours of operationtted campaign using the following
equation:

PE, = VSG * NCSG * 10 * OH (tN,O)
where:
VSG: Mean stack gas volume flow rate for the progeenpaign (rith)
NCSG: Mean concentration of®in stack gas for the project campaign (rs@Qhin°)
PEn: Total NO emissions during the nth project campaignQN
OH: Operating hours of AORs in the specific monitg period (h)

A campaign specific emissions factor is calculatsd dividing the total mass of &
emissions during that campaign by the total pradacbf 100% concentrated nitric acid
during that same campaign as follows:

EF, = PE, / NAP, (tNoO/tHNOy)

In order to take into account possible long-termissins trends over the duration of the
project activity and to take a conservative appnoacmoving average emission factor is
estimated estimated as follows:

EFman= (ER + ER + ... + ER) /n (tNpO/tHNOy)
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To calculate the total emission reductions achiewed campaign, the higher of the two
values ERanand ER is applied as the emission factor relevant forghgicular campaign to
be used to calculate emissions reductiong)(EFequation given for ER above. Thus:

If EFman> EF, then EE = EFnan

If EFman< ER, then EE = EF,

Further a campaign-specific emissions factor shallused to cap any potential long-term
trend towards decreasing® emissions that may result from a potential kultof platinum
deposits. After the first ten campaigns of thelitheg period of the project, the lowest EF
observed during those campaigns will be adoptea ménimum (ER,,). If any of the later
project campaigns results in a fRat is lower than Ef,, the calculation of the emission
reductions for that particular campaign shall uségi, and not EF As 10 project campaigns
are not yet completed this is not applicable te tharification period.

In AM0034 version 3.2 no leakage calculation isuiesd.

2 METHODOLOGY

The verification of the emission reductions hasassd all factors and issues that constitute
the basis for emission reductions from the proj€bese include:

i) Records related to measuring quantity of produce®$11//13/;
i) Emission factors for baseline® and 2 campaigns calculated as describe above /3/;

i) Records on validation and/or calibration of the suggg equipment, standards and
calculation software /4//8//9//112//14/,

iv) Records related to collected data in AMS systend(SINDIR analyzer, flow,
temperatures, pressures) /11/;

v) Catalyst information /10/;

Verification team

Type of involvement
X
5 ()
S |z |2
5 2 |2
> (D)
= c o o
9 ~ v (@) 9 (_U E
s |53 < |2 |88
~ >3 o @ |-
2 |28 & |3 |8 |2
Role Last Name | First Name | Country o |osx |0 |k |F
Team leader Khawaja Rafi —ud- | Norway Vv | v |V
(Verifier) Din
Verifier Andrtova | Zuzana Czech v |V |V
Republic
Expert Kopperud | Trine Norway v v v
Technical Yang Weidong USA v | v
reviewer
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Duration of verification
Preparations: From 26 October to 28 October 2010

On-site verification: 4 November 2010
Reporting, calculation checks and QA/QErom 5 April 2011 to 9 June 2011

2.1 Review of Documentation

Basic document for the verification was the momigrreport for monitoring period from 1
June 2009 to 12 September 2010, version 1 daté€dcidber 2010 /2/ and Spreadsheets with
raw data and ERU calculation for baselin&, and 2 campaign /3/, which covers first
monitoring period and which were submitted priothe site visit.

In addition, the PDD version 2.13 dated 28 Jan2&30 /1/ was reviewed simultaneously
with DNV determination report /5/ as well as thepagved baseline and monitoring
methodology AM0034 version 3.2 /18/. The projecihewalso provided evidences related to
QAL1 and QAL2 and AST tests /8//9//15/, informatiabout catalysts and certificates of
calibration gases /14/.

All provided documents were assessed in accordartbeRomanian Track 1 procedure and
JI determination and verification manual /16/.

The primary documents logbooks of nitric acid pratcan /11//13/, weekly maintenance
checks /4/ and calibration report /8//9//12//18hdratory records, trainings and information
about legal requirements were available duringsttesvisit.

2.2 Site Visits

The site visit was performed on 4 November 201D@tauChem plant. During the site visit,
the following personnel were interviewed or assigtee verification team:

Name Organization Position

Constantin Neagoe DonauChem Technical Director
Octavian Tabara DonauChem Counsellor

lulian lana DonauChem AMS supervisor
Sergii Klibus MGM Projec Manager
Marilena Filip Interpreter

2.2.1 Audit Programme

08:00 Opening meeting - Project implementation dnaroject management and
responsibilities
- Project status; deviations to the monitopten
- Operational and management structure of thegiro

Page 5




DET NORSKE VERITAS i §
Report No: 2011-0703, rev. 01

VERIFICATION REPORT DINIW

08:30 Assessment of monitoring equipment and caiidim procedures incl. plant inspection
(AOR)
- Ammonia oxidation reactor (AOR) monitoring equient -inspection
- Calibration routines and documentation for abRR parameters
- Documentation of primary catalyst installatighaseline - and project campaigns)
- Documentation of secondary catalyst installedjget campaigns)

10:00 Permitted Operating Conditions & the Basetiampaign data
- Checking the historical campaign data
- Checking baseline campaign AOR parameters é&ipeal logs and monitored data)
- Checking statistical test/analysis
- Final verification of the permitted operatinghditions and the baseline campaign
data

11:30 Assessment of monitoring equipment and citmm procedures  including plant
inspection
- N20 analyzer and stack gas flow meter
- QALL1 certificates and QAL 2 test reports
- Calibration routines and calibration gases
- Determination of overall uncertainty of the antied measuring system (AMS)
- Nitric acid production and mass balance calooret

14:00 Check of raw data for baseline- and prajactpaigns
- Assessment of raw data for baseline campaigntiend curves
- Assessment of raw data for project campaignsidtieg trend curves
- Calculation spread sheets

16:00 Assessment of Management system and Quabtyance
- Procedures for training of monitoring personnel
- Procedures for maintenance of monitoring equipn(@pare parts, service
agreements with supplier)
- Procedures to handle unexpected problems (teshbbting)
- Procedure for accessing the data
- Routines for handling, archiving and securingibfequired data; transfer of data to
MGM
- Procedure for internal audit
- Procedure for follow-up regulation on® and NQ emissions

17:00 Preparation for close-out meeting
17:30 Close-out meeting and presentation of fingling

2.2.2 Assessment

Data and information provided by project particifsamwere assessed and confirmed with
primary records /11//13/ provided during the siisitvand interviews with personnel at

DonauChem and MGM. Procedures established for enswnitoring and recording of

individual parameters /7/ required by monitoringrpand monitoring methodology AM0034,

version 3.2 /18/ were presented to verificatia@ndor assessment.
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This has enabled the verification team to assesadburacy and completeness of the reported
monitoring results and to verify the correct apgiion of the approved monitoring
methodology and the determination of the reductiars,O emissions except findings found
and reported in this document. All issued CARs &i@ were properly solved by project
participants prior to finalization of this versiohreport.

2.3 Reporting of Findings
A corrective action request (CAR) is issued, where:

i.  Non-conformities with the monitoring plan or metlbmyy are found in monitoring
and reporting, or if the evidence provided to prowaformity is insufficient;
ii.  Mistakes have been made in applying assumptions,atacalculations of emission
reductions which will impair the estimate of emissreductions;
iii.  Issues identified in a FAR during validation tovwzified during verification have not
been resolved by the project participants.

A clarification request (CL) shall be raised ifonfnation is insufficient or not clear enough to
determine whether the applicable JI requiremenis baen met.

A forward action request (FAR) is issued for acsigithe monitoring and reporting require
attention and/or adjustment for the next monitopegod

Three CARs were issued mostly related errors in €Balculation spreadsheets and two CLs
related to NAP calculation and Shewarts diagrame TOARs and CLs were sufficiently
solved prior to finalization of this version of theport. Five FARs were identified also during
this verification which will be reviewed during neserification period.
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3 VERIFICATION FINDINGS

This section summarises the findings from the ieaiion of the emission reductions reported
for the “DonauChem Nitrous Oxide Abatement Proj@cRomania” for the period 1 June
2009 to 12 September 2010.

3.1 Remaining Issues, CARs, FARs from Previous Validatin or
Verification

Two FARs were opened from determination. First FA&S related to calculation of baseline
campaign and operational conditions and the requexst transformed to CAR1 and CAR2 of
this verification. Both of the CARs were solved jpject participant and closed. Thus the
FARL1 is closed too.

Second FAR was related to calculation of confideimterval of data. The calculation was
provided and deemed correct. The FAR2 is closed

For more details see Appendix A.

3.2 Project Implementation

The project is fully implemented in accordance witie approved PDD /1/ and the baseline
campaign was from 31 May 2008 to 31 May 2009. DNAs Iverified the actual project
implementation by means of site visit and docunmewew /8/ /9/ /10/ /14/ /15/.

Campaigns covered in this verification period:

The £ project campaign started on 5 June 2009 and wishéd on 12 March 2010. Th&’2
project campaign started on 13 March 2010 and m&shed on 12 September 2010.

The determination of the permitted operating rarmes the monitoring data in the baseline
campaign is verified by DNV during this' periodic verification.

The types of the primary and secondary catalystd dsiring the both project campaign were
confirmed to be identical with the baseline campagnd the historical project campaigns
through the certificates of catalysts and the gatahvoices /10/.

In addition, for NO analyser, weekly checking was performed by Shewdttaart /4/. The
QALL1 /9/, QAL2 /8/ and annually AST test /15/ hayeen presented.

3.3 Completeness of Monitoring

The monitoring of the project is complete and icadance with the approved monitoring
methodology AM0034 version 3.2 /18/. All parametstated in the monitoring plan are
monitored and reported appropriately. The monitpramrangements and sustaining records
are sufficient to enable verification of emissieductions.

DonauChem used Sidor Sick Maihak NDIR analyzerNg® concentration monitoring and
Sick Maihak model FLSE100 for monitoring stack dlasv rate. The provided QAL1 and
QAL2 tests as well as AST test were reviewed dutiregdesk review and the site visit /8/ /9/
/15/. The QAL1 test was realized by TUV Nord Umwehutz GmbH & Co. KG for Sidor on
28 March 2007 and by TUV Rheinland Group for Flaksi00 on 8 May 2007.
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QALZ2 test was done by SGS Environmental Service3dtober 2008 /8/. As was found that
the Sidor had an offset in linearity, which wasreoted on 8 October 2008 thus two different
correction factors are used in baseline campaidoulegion as well as uncertainty was

calculated from two uncertainties for data befand after correction. The application of all

these factors was verified during this verification

The AST test was realized by SGS EnvironmentaliSesvin November 2009 and confirmed
that as Sidor so Flowsick are in compliance witndard (EN 14181).

As QAL3 realization was provided records and Shéevedart /4/. The zero and span
correction is provided every week and the datareselted to the Shewart chart. The chart
shows some abnormality, which were corrected by sypa zero calibration.

All main parameters stated in the monitoring pla@ monitored and reported appropriately
except for the observations described in the CARe. CARs was addressed properly in the
revised monitoring report (version 2 of 25 May 2p11

3.4 Accuracy of Emission Reduction Calculations

According to AM0034 /18/, the emission reductions the project activity over a specific
campaign were determined by deducting the campspgoific emission factor from the
baseline emission factor and multiplying the redut the production output of 100%
concentrated nitric acid in the period from 1 JAA69 to 12 September 2010 and the GWP of
N,O.

The calculations used to determine the baselinessom factor, the project emission factor
and the emission reductions were correctly apphedording to AM0034 /18/. It was
confirmed through checking the spreadsheets /3/iged from the project participants. The
detailed assessment is described as follows.

3.4.1 Campaign length

The length of the S project campaign is 108 360 tHN@nd the length of the"? project
campaign is 117 588 tHNOBoth of the campaigns are longer than the avehagferical
campaign length (92 859 tHND Further length of the baseline campaign is 83 thINOs.
Thus the Cl is longer than Cg,, thus all the MO values that were measured during the
baseline campaign can be used for the calculafitbageline emission factor and the same is
valid for the two project campaigns.

3.4.2 Baseline emission factor

According to the AM0034 Version 3.2, the baselingssion factor is calculated by dividing
the total mass of )0 emissions by the total output of 100% concendrai&ic acid produced
in the baseline period and then reduced by theatiuancertainty of the monitoring system.

In order to determine the baseline emission fadtar,overall uncertainty of the monitoring
system has been determined by QALZ2 report which eseased out by SGS Environmental
Services in October 2008 /8/.

The baseline emission factor is calculated 0.0G88®/tHNO; The baseline calculation was
verified by DNV during this verification and deemealrect.

3.4.3 Project emission factor
According to the AMO0034 Version 3.2, the campaigreafic emissions factor (EF is
Page 9
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calculated by dividing the total mass otON emitted during that campaign by the total
production of 100% concentrated nitric acid duriing campaign.

The project emission factor for the® 1project campaign is calculated to be
0.00024 tNO/tHNO3 The project emission factor for the 2nd project paign is calculated
to be 0.00059 tpO/tHNO;. The project emission factors calculations weréfieer by DNV
during this verification and deemed correct.

3.4.4 Moving average emission factor

The moving average project emission factor up"fbcampaign was 0.000415 #/tHNO;
and it is lower than project emission factor foe tH¢ campaign of 0.00059 H®/tHNOs.
Thus the emission factor for thé“2project campaign is to be applied as the particula
emission factor for the campaign towards emissaaluction calculations.

3.4.5 Nitric acid production
The nitric acid production during the monitoringipe was assessed as follows;

The nitric acid production is 108 360 tHNr the F' project campaign and 117 588 tHNO
for the 2 campaign. Daily designed production is 725 tHNO

The T' campaign covers 3 722 hours, which correspond Wathdays and 112 435 tHNOf
the designed capacity, this result confirmed thatrtitric acid production in the same period
is below designed capacity of the plant.

The 2 campaign covers 4 005 hours, which correspond Wgthdays and 120 984 tHNOf
the designed capacity and the result again condirtiiat the production is lower than
designed capacity of the plant.

3.4.6 Comparison of emission reductions

The predicted emission reductions in the approveDd Bre 174 233 tCg for 2009 (from 17
July 2009 to 31 December 2009 i.e. for 167 days)) 488 756 tC@e for 2010 (365 days).
Thus, the daily emission reductions estimated e RDD are 1 043 tC@/day and 1 339
tCOe/day for 2009 and 2010, respectively. The emmsgdoluctions for both the campaigns,
which covers period 1 June 2009 to 12 Septembe® 204. 559 days) are 516 073 &0
This corresponds to 1000 tG&day of daily emission reductions for the moniigrperiod.
Thus the actual emission reductions are lower tharone estimated in the PDD.

The emission reductions and the relevant values@rgared in the following table:

Parameters Values in the Values obtained Values obtained | Comparison of
approved PDD | during £' campaign during 2 current with
period campaign period| PDD values
Baseline 0.00867 0.00824 tNO/tHNG; 0.00824 95% / 95%
Emission tN2O/tHNG; tN,O/tHNG;
Factor
Project 0.001371 0.00024 tNO/tHNGO; 0.00059 18% / 43%
Emission tN,O/tHNO; tN,O/tHNGO;
Factor
N2O 84% 97% 92% -
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destruction
Efficiency
Nitric Acid 725 tHNQ/day 699 tHNQ/day 705 tHNQ/day 96% / 97%
Production

3.5 Quality of Evidence to Determine Emission Reductios

The main data are collected by common AMS systeth switware used is Sick Maihak
system covers Sidor Sick Maihak NDIR®I analyser, Sick Maihak model FLSE flow meter
with transducer FLE-100, temperature measuremerif(®@Tand pressure sensor ABB.

The verification team confirmed the consistencythe logbooks /11/ and excel sheets /3/.
Errors, which were found was corrected prior t@liation of this report.

Calibration of test measurement devices was demaiadtby individual certificates presented
on site /8//9//12//14//15/. All calibrations wereuhd as correct and cover whole period of
both campaigns.

The NDIR NO analysers have been calibrated once every weeklylt-in calibrator with
standard test gases /14/. The calibration frequésiag line with the recommendation of
producer. The certificates of the test gases /ktevavailable for verification and they are
valid for whole period covers both campaign.

The other measurements are performed by calibeajaghment according to the documented
calibration procedures. The key data were alsosethecked by the verification team via
other sources, such as production log sheets anersnavailable in the operators control
room or on-site.

3.6 Assessment of Monitoring Parameters

3.6.1 Historical data and permitted operating conditions

The historical data and the permitted operatingditimms have been verified during thi§ 1
periodic verification by DNV and the values are soaanized in the following table:

Data variable Reported value
Design capacity 725 tHN{ay
OTnormal 805 - 839 °C

Normal operating temperature of
ammonia oxidation reactors

OI:)normal 210 - 290 kPa
Normal operating pressure of ammonija
oxidation reactors

AFRmax 10.372 kgNH/h
Maximum ammonia input to AOR (13 672.27 Nrith)
AlFRmax 0.0895 kg/kg
Maximum ammonia input to air ratio

CLnormal 92 859 tHNQ
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Normal campaign length

GSmrmal Umicore

GGChomal Pt 95%, Rh 5%

3.6.2 Monitored data for baseline emissions within the poject boundary

The verification of the baseline campaign data thieddetermination of the baseline campaign
emission factor were done during this verificatpmriod. The baseline campaign was from 31
May 2008 to 30 May 2009. The verification of thesélne campaign data and the
determination of the baseline campaign emissiotofawere verified against primary data
from logbooks, mass balance summary tables for Hpf@duction and production reports
presented during site visit.

The following parameters, corresponding equipmeants related documentations have been
assessed in detail:

Data variable Tag. No. Reported
value for
the baseline
campaign
period*)

VSGec Flowsick FLSE 100 89 561 Nni/h

Normal gas

volume flow ABB Range for pressure

rate of the stack gas during compensation

baseline campaign (Monitoring range: 800 —

1200 mbar)

PT100 for temperature
compensation (Monitoring
range: 0-200 °C)

NCSGsc SIDOR Sick-Maihak 2 658 mgNO/Nm®
N>O (monitoring range 0-2000
concentration in ppm)

the stack gas during the
baseline campaign
(MgNLO/Nm?)

NAPsc Measured by float type level | 88 516 tHNQ
tHNO3 indicator and controlled by
Nitric acid 100% mass balance
concentrated
produced over a
baseline
campaign

OHgc N/A 3 225 hours
Operating hours
during baseline
campaign

ERsL Calculated 0.00824 tD/tHNOs
Emission factor
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for baseline
period

GSL

Gauze supplier

for baseline
campaign

N/A

Umicore

GGCsL
Gauze

composition for

baseline
campaign

N/A

Pt 95%, Rh 5%

3.6.3 Monitored data for project emissions within the prgect boundary

The verification of the project campaigns data wenavided during this verification period.
The ' project campaign covers period from 1 June 20092tdarch 2010 and"2 project
campaign is dated 13 March 2010 to 12 Septembef.20he verification of project
campaigns data and the project campaigns’ emidsictors were verified against primary
data from logbooks and production reports presedteithg site visit.

The only emission source from the project is thmaming quantity of NO in the stack gas.
The following parameters, corresponding equipments related documentations have been
assessed in detail:

Data variable | Tag. No. Reported Assessment/Observation
value for
the baseline
campaign
period*)
VSG Flowsick 1% campaign: The stack gas flow rate is continuously
Normal gas | FLSE 100 90 832 Nnih measured with an ultra-sound Flowsick
volume flow FLGE flow meter with pressure and
rate of the ABB Range | 2" campaign: temperature measuring function for
stack gas for pressure | 87 916 Nnih normalization. The normalized flow is
during project| compensatior recorded as well as pressure and
campaign (Monitoring temperature reading.
range: 800 — The flow rates have been measured ev
1200 mbar) second and 60 seconds average have |
PT100 for recorded. Although AM0034 specifies tt
temperature measurement frequency as “every 2
compensatior seconds”, every second data is acceptg
(Monitoring in terms of accuracy.
range: 0-200 The monitoring ranges of the equipments
°C) are appropriate.

ery
peen
e

ble

The calibration frequencies of the
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equipment are once per year by
AST/QALZ2. The calibration records wer|
available for verification. It was
conducted on October 2008 (QAL2)
/8/for all three equipments and Novemb
2009 (AST) /15/

The project campaign period was
confirmed to be covered through the
calibration record.

NCSG

N.O
concentration
in

the stack gas
(MgNLO/Nm?)

SIDOR Sick-
Maihak
(monitoring
range 0-2000
ppm)

1% campaign:

77.98 mgNO/Nm®

2" campaign:

198.5 mgNO/Nm®

N>O concentration in the stack gas duri
the project campaign is continuously
measured with a non-dispersion infrare
absorption analyzer Sidor Sick Maihak.
The NO concentration has been
measured every second and 60 second
average have been recorded. Although
AMO0034 specifies the measurement
frequency as “every 2 seconds”, every
second data is acceptable in terms of
accuracy.

The monitoring ranges of the equipments

are appropriate.

er

The calibration has been conducted once

every week using standard test gases
according to the manufacturer
recommendation.

The calibration records and Shewart ch
/4] were available for verification.

art

NAP

tHNO;

Nitric acid
100%
concentrated
produced ovel
a

Measured by
float type
level
indicator and
controlled by
mass balance

1% campaign:
108 360 tHNQ

2" campaign:
117 588 tHNQ@

The nitric acid is measured with a float
type level indicator and controlled by
mass balance

Critical instruments are calibrated on a
routine basis according to the plant’s
maintenance program.

project

campaign

OH N/A 1% campaign: The operating hours is determined from
Operating 3 722 hours the primary logbooks

hours

during project 2" campaign:

campaign 4 005

EF, Calculated EF= 0.00024 The value has been calculated from
Project tN,O/tHNG; monitoring data using the algorithm
emission described in report.

factor EF, = 0.00059 The calculations are exported to a spre
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forn" tN,O/tHNO; sheet and its calculations have been
campaign checked and found to be correct. Hourly

raw data was made available for
As EFRna2is lower | verification.

than the emission
factor for the
project campaign
thus ER jsapplied
for calculating
project emission.
Refer to Moving
average emission
factor: ERan
0.000415 tNO/tH

NO3 = EFma,Z
GSproject N/A Umicore The supplier of the ammonia oxidation
Gauze catalysts used during'and 29 campaign
supplier for were confirmed to be identical with the
project previous historical campaigns and
campaign baseline campaign
GCproject N/A Pt 95%, Rh 5% The type of the ammonia oxidation
Gauze catalysts during®land 2° campaign were
composition confirmed to be identical with the
for project previous historical campaigns and
campaign baseline campaign

3.6.4 Other factors and calculated parameters

The following parameters are used in the calculatad emissions reductions or are
parameters needed to be reported in relation talatgn of NO emissions. The verification
team has manually checked the calculated valuassbyof raw data. Other data as required
according to AM0034 version 3.2 has been checkeatksasribed below and the source of data
has also been checked by DNV.

Data variable Reported value Assessment/ Observation

EFman At 2" campaign: EFma2=(ER + ER) /2= (0.00024 +
Moving average 0.000415 tNO/tHNO; 0.00059) / 2 = 0.000415 tR/tHNO; <
emission factor after ER

n™ campaign Then ER = ER, = 0.00059 tNO/tHNO3

The determination approach is in line
with AM0034 version 3.2.

EFmin N/A N/A
The lowest of EF
observed during the
first ten campaigns of
the project crediting
period
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EFreg No regulation Three kinds of legislation movememt o

National N2O emissions have been assessed,;

regulation on - An absolute cap on the total

N2O emissions volume of NO emissions for a
set period

- Arelative limit on NO
emissions expressed as a quantity
per unit of output

- Athreshold value for specific
N2O mass flow in the stack

3.6.5 Emissions outside the project boundary and leakages

There are no additional emissions to be recordésidrithe project boundary or any leakages
related to the project activity.

3.7 Management System and Quality Assurance

The project is operated HyonauChem. The monitoring and reporting of dataeuriie Ji
activity have been conducted by the collaboratibribonauChem andAGM International.
The quality assurance and quality control proceslumeterms of equipment operation and
maintenance as well as data reporting are coveréidebdocumented procedures.

Data handling solutions involve redundancy, dataimadation protection, integrity check as
well as proper archiving
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4 VERIFICATION STATEMENT

DNV Climate Change Services AS (DNV) has perforntieel verification of the emission
reductions that have been reported for the Joimgldmentation (track 1) project activity
“DonauChem Nitrous Oxide Abatement Project in Roma(iTL Project ID: RO1000219)

for the period 1 June 2009 to 12 September 2010.

The project participants are responsible for thbection of data in accordance with the
monitoring plan and the reporting of GHG emissioeductions from the project.

It is DNV’s responsibility to express an independeerification statement on the reported
GHG emission reductions from the project. DNV doed express any opinion on the
selected baseline scenario or on the validatedegidtered PDD.

DNV conducted the verification on the basis of @@M monitoring methodology AM0034
(version 3.2), the monitoring plan contained in tbgistered Project Design Document of 28
January 2010 and the monitoring report (Version d&pd 25 May 2011. The verification
included i) checking whether the provisions of theonitoring methodology and the
monitoring plan were consistently and appropriatgplied and ii) the collection of evidence
supporting the reported data.

DNV’s verification approach draws on an understagaf the risks associated with reporting
of GHG emission data and the controls in place fttgate these. DNV planned and
performed the verification by obtaining evidencel ather information and explanations that
DNV considers necessary to give reasonable assur#imat reported GHG emission
reductions are fairly stated.

In our opinion the GHG emissions reductions of Joent Implementation (track 1) project
activity “DonauChem Nitrous Oxide Abatement Projent Romania” (ITL project ID
RO1000219) for the period 1 June 2009 to 12 Septer2010 are fairly stated in the
monitoring report (Version 02) dated 25 May 2011.

The GHG emission reductions were calculated cdyrext the basis of the approved CDM
baseline and monitoring methodology AM0034 (versi®2) and the monitoring plan
contained in the registered PDD of 28 January 2010.

DNV Climate Change Services AS is able to verifgttthe emission reductions from the

Joint Implementation (track 1) project activity “DauChem Nitrous Oxide Abatement

Project in Romania” during the period 1 June 2@022 September 2010 amount to 547 593
tonnes of C@equivalent.

Oslo, 9 June 2011

R Nl (e

Rafi-ud-Din Khawaja Michael Lehmann
Verifier Director of Services and Technologies
DNV City, Country DNV Climate Change Services AS
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5 REFERENCES

Documents provided by the Project Participants tle#te directly to the GHG components
of the project. These have been used as directsswf evidence for the periodic verification
conclusions, and are usually further checked thioumgerviews with key personnel.

11/

12/

13/

141
/51
16/

171

18/
19/

110/

111/

112/

113/

114/

115/

MGM International: Project design document for tBenauChem Nitrous Oxide
Abatement Project”, version 2.1, 28 January 2010

MGM International: Monitoring report, version 2 ddt25 May 2011 (previous version
1 dated 15 October 2010

MGM International: Donau First Project Campaign-&%11.xls
Donau Second &ebfCampaign -25-05-11.xIs
Baseline EF cédtion Donau_25-05-11_sk.xls
New historicatadonau_04042011.xls

MGM International: Stewart charts — Donau 18-02xlkl.

DNV : JI Determination report N0.2008-1335, rev.d#ted 3 May 2010

IPPC Permit (Nr.157 from 29.10.2007) - N20 reductia Jl project Appendix 10.8
and Action plan (Valid until 31.12.2013)

S.C. DonauChem SRL: Working procedure for monigdata regarding the
greenhouse gas emission@\Y of the nitric acid planCode: P.Ld.-05-01. Edition
2008/1

SGS Environmental Services: QAL2 report. Investayaperiod October 2008.

QAL 1 certificates according to En 14181 and ISQS6t

-TUV Rheinland Group: QAL 1 for Flowsick 100-USDaiitgas flow meter)

- TOV Nord Umweltschutz GmbH & Co. KG for Sidor® analyser.

Catalyst invoices and gauzes information datedab®dry 2006, 4 August 2006, 9
February 2007, 26 March 2007, 23 October 2007 nBaly 2008, 14 February 2008,
17 July 2008, 5 Dercember 2008, 14 July 2009, h8aky 2010, 30 April 2010 and 7
September 2010

S.C. DonauChem SRL: Production logbook and oparatieports scanned copies for
period 2005 till 2010

SC Timarom Star SRL: Calibration certificates fanks’ float-level indicators
historical and from 14 February 2011 (No. 277-TM-3T, 278-TM.ST.-11, 279-
TM.ST.-11)

S.C. DonauChem SRL: Technical report of produc#6@8, 2009 and 2010 with Mass
balance for 2008, 2009 and 2010

Linde: Sampling gases certificates fofQN cylinder No. 335 691 dated 14 August
2007 and valid till 14 August 2008, cylinder No 5380 dated 5 March 2008 and valid
till 5 March 2009, cylinder No. K-76-80-239 datetl 2uly 2009 and valid till 21 July
2010 and cylinder No. 2367964 dated 5 August 20itDvalid till 5 August 2011

SGS Environmental Services: AST report Investigaperiod November 2009

Background documents related to the design andéthodologies employed in the design or
other reference documents.
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/16/  JI Supervisory Committee, Determination and veaiien manual, version 01 adopted
at JISC 19
/17/  JI Supervisory Committee, Guidance on criteriabf@aseline setting and monitoring,
version 02 adopted at JISC18
/18/ CDM-EB: Approved Baseline and Monitoring Methodology AM0032atalytic
reduction of MO inside the ammonia burner of nitric acid plant¥ersion 3.2,
14 March 2008
119/ Feasibility study, IPRAN design Institute for Inargc Chemistry and non

Ferdous metals. Approval of feasibility study. lnce No. 135 date of issue 5 Feb.
1966
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Corrective action requests

CARID

Corrective action request

Response by Project Padipants

DNV’s assessment of response by Proje
Participants

CAR 1

Referring to FAR 1 from the
determination report the strange
development of BD concentration
(concentration values exceeding 6000
mgN,O/n?’) after the shutdown period
ending on 01 March 2009 until 12 Marg
2009, it has been stated that these valy
do not represent the actual concentrati
due to errors that occurred during QAL
calibration procedures and thus these
could not be deemed correct. These
values need to be conservatively
corrected or removed from the
calculations as per the requirements of
the methodology.

It should also be noted that the
measurement range of the of the analy
is 0-4000 mgl}D/ms, however some of
the values measured after 23 March 2(
are also exceeding the measurement
range of the analyzer and thus these
values also need to be conservatively
corrected or removed from the
calculations as per the requirement of
methodology.

The

EFRs. has been recalculated.

For the period 01 March 2009 until 12

March 2009 emissions have been

recalculated on the base of 4,5
lQggNZO/tH NOs conservative factor.

3S,I%\Sil values during baseline period that
was higher than 4000 mg®&/m® have
been replaced by 4000 mgB/m®

zer

09

The recalculated baseline data was
provided to DNV and deemed correct.

The CAR is closed.
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DNV’s assessment of response by Proje

D

CAR ID | Corrective action request Response by Project Padipants Participants

CAR 2 | During sampling check of the historical The corrected historical data spreadsheetAfter receiving the updated corrected
data, reported values did not match withhas been provided. historical data spreadsheet, client was
the records reviewed during onsite visit. asked to provide scans of the some of th
In addition some of the daily acid randomly picked days.
production values reported did not match The provided scans corresponded with
with the production records. For the excel sheets. Thus, the historical data was
values that did not match higher verified as correct.
production values have been reported |n
the spreadsheets. Thus the corrected The CAR is closed.
historical data spreadsheet needs to be
provided including the production
records along with copies of the
historical and production records
supporting the updated values.

CAR 3 | QAL 2 correction factor of 1.008 for & | Correction factor for the period after 8 O¢tThe coefficient is correctly applied in new

concentration values after 8 Oct 2008 |
not been correctly applied to the
concentration values measured during
and the 2nd project campaigns. Rather
conservative value of 1.023 has been
applied which is applicable to the data
measured before 8 Oct 2008. Since all
the data measured during 1st and the 2
project campaigns were measured afte
Oct 2008, please correct calculation.

1808 has been changed. Correction fact
of 1.008 is applied in calculation.

1st

a

’nd
r8

piversions of excel sheets.

The CAR is closed.
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Clarification requests

DNV’s assessment of response by Proje

CAR ID | Corrective action request Response by Project Padipants Participants

CL1 NAP values that have been measured bg€opies of Technical reports with the The provided Technical report was cross
the float-type level indictors have been| connection between the acid mass balancehecked with data in the excel sheet and
reviewed and found in conformity with | and the acid consumed for the ammoniunthe data was confirmed. Provided
the reported values. For some of the | nitrate production has been submitted. | calibration certificates for individual
months measured values have been | Confirmations of calibration have been | storage tanks are valid for next 10 years
cross-checked with the mass-balance | submitted.
calculations. The mass balance The CL is closed
calculations done on a monthly basis
need to be provided for all the months
during the monitoring period. It should
be noted that proper calibration of the
float-level tanks and maintenance needs
to be ensured in the future.

CL 2 | Weekly QAL 3 related deviations in thel Shewart charts have been submitted The Shewattiskarrectly presented.

form of spreadsheets have been provid
however Shewart chart as per the
requirements of EN14181 needs to be
provided.

ed,

The CL is closed
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Forward action requests from determination

FAR ID

Forward action request

Summary of how FAR has been
addressed in this reporting period

Assessment of how FAR has been
addressed

FAR 1

The final verification of the permitted
operating conditions that have been
preliminarily determined by DNV from
the data of 4 historical campaigns from
17 May 2005 to 29 May 2008 should b
confirmed during the first verification by
the verifying AIE.

In addition, the final verification of the

baseline campaign data from 2008 should
be confirmed during the first verification

by the verifying AIE.

DNV observed some strange
development of BD concentration
during the baseline campaign,
specifically after the shutdown period
from 22 December 2008 to 1 March 20
the NO concentration increased
considerably. This period of monitoring
should be especially checked during

verification and any incorrect measured

values are to be excluded from the
determination of the baseline emission
factor.

Correspondent changes have been mad
historical data evaluation spreadsheet arn

CAR1 and CAR2

1%

pTihe FAR was transformed to CAR1 and
dCAR2 thus this FAR is closed

in baseline calculations in accordance with
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FAR ID

Forward action request

Summary of how FAR has been
addressed in this reporting period

Assessment of how FAR has been
addressed

FAR 2

The PDD does not include the
requirement of AM0034 statinglrf
order to further ensure that operating
conditions during the baseline campaig
are representative of normal operating
conditions, statistical tests should be
performed to compare the average vall
of the permitted operating conditions
with the average values obtained durin
the baseline determination period. If it
can be concluded with 95% confidence
level, in any of the tests, that the two
values are different, then the baseline
determination should be repeated.”

Since the final determination of the
permitted operating conditions and the
baseline campaign data would be verifi
by the verifying AIE during first
verification, this needs to be confirmed

nlot.html

|es

during the first verification.

Analysis has been submitted. Calculated
with using KeyPlot tool 2.0
http://www.kyenslab.com/en/products/ky

The calculation was provided and deeme
correct.

p
The FAR is closed.

d
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Forward action requests from this verification

DNV’s assessment of response by Proje

FAR ID | Forward action request Response by Project &ticipants Participants

FAR 1 | As per JI procedures P.Ld.-05-01, JI | The internal audits will be insured and | The FAR will be review during next
Technical Coordinator is responsible fgrconfirmation will be submitted during verification
planning and ensuring ofternal audits; | verification visit
however this has not been insured and
needs to be insured in the future.

FAR 2 | AST needs to be planned for every yegrAST is performed on annual basis. The | The FAR will be review during next
and after any events that would require correspondent statement will be added tg Jérification
AST test to be conducted. manual

FAR 3 | EPA checking of JI project /track | Correspondent checking will be organizedThe FAR will be review during next
project needs to be ensured according t@ccording to Romanian legislation verification
Romanian JI Track | procedures

FAR 4 | Calibration gas of lower range needs tg Clarification of analyser manufacturer hasThe clarification was accepted.
be procured and implemented during | been submitted. It is not recommended tp
QAL 3 tests as per the AST report. change concentration of the gas. The FAR is closed

FAR 5 | The risk approach should be The correspondent changes will be made Tthe FAR will be review during next

implemented to Jl procedures in the lig
of spare parts and calibration procedur
Company provided calibration without
taking into account result of Shewart
chart and a problem related to
measurement devices maintenance. Al
any policy for spare of important
measuring is not established.

hPDD and will be presented during next
egerification

verification
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