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\ SECTION A. General description of the project |

‘ A.l. Title of the project: |

YARA Koping S3 NO abatement project in Sweden
Version: 2 September 2011 (Version #8)
Sectoral scope: 5 — Chemical Industry

A.2.  Description of the_project: |

The sole purpose of the proposed project actiwatyta significantly reduce current levels ofON
emissions from the production of nitric acid at YAR nitric acid plant Syra 3 at Koping, Sweden.

The nitric acid plant was designed by Uhde. Comraeratric acid production started in 1982. It is a
4.8 bar medium/high pressure plant with a dailyigteproduction output of 418 metric tonnes of HNO
(100% conc.) per day YARA Koéping S3's design production campaign is01@ays. Depending on
whether or not the plant is shut down for maint&eapurposes or exchange of the primary catalyst
gauzes, the plant is operated for around 348 dayyemar, resulting in a theoretical maximum annual
production output of up to 145,464 tHNO

To produce nitric acid, ammonia (NHs reacted with air over precious metal — norgnallplatinum-
rhodium- (Pt-Rh) alloy — catalyst gauze pack in @ngmonia oxidation reactor (AOR) of the nitric acid
plant. The main product of this reaction is NO, ethis metastable at the conditions present in the
ammonia oxidation reactor and therefore it readts tihe available oxygen to form NOwhich is later
absorbed in water to form HNG- nitric acid. Simultaneously, undesired side tieas yield nitrous
oxide (NO), nitrogen and water. /9 is a potent greenhouse gas with a Global WarrRiogential
(GWP) of 318. The plant currently emits an average of 7.99MHNO;* which means that the
continued operation of the plant without anyONabatement technology installed could theoreticall
entail emissions of as much as 360,300&annually.

The project activity involves the installation ohaw NO abatement technology: a pelleted catalyst that
will be installed inside the Ammonia Oxidation ReEaq AOR), underneath the precious metal gauzes. It
is expected that this catalyst will reduce appratety 90% of current pO emissions on average over
its lifetime.

The NO abatement catalyst applied to the proposed prbfs been developed by YARA. Industrial
trial runs have been undertaken at various YARAgidmainly in France) over the last four years. By
now, the YARA management considers the technolagdficiently mature for full application in
nitric acid plants.

! The plant was originally designed for 370t Hid2y, but several modifications have been madesi®g2 that have led to an
increase in production capacity. The design taaalyplume flow into the AOR (the flow of NH3 and aiixture) has increased
from 70,436kg/h in the original operating manuaf 89594kg/h, which is the principal reason for ptent’s increase in
production capacity to 418t/day. This increasedgtegolume flow can be confirmed by the updatedhpbesign specification
from Steinmuller Engineering following the wasteahboiler replacement in April 2005. It can be skem the updated plant
process flow-sheet “Aspen Plus 23.0 Run: max_aifl@/ethat the nominal plant capacity has increa3ée, process flow sheet
is based on the specifications listed by Steinmuille

2 See also section E.5 for information regardingciye that will be applied to HNGroduction eligible to receive ERUs.

3 IPCC Second Assessment Report (1995); applicabledingado UNFCCC-decision 2/CP.3, paragraph 3. Aftet2the
GWP of NO will be 298, as defined by the IPCC Fourth AssessiReport in connection with Art 5 paragraph 3 Kyoto
Protocol.

4 See section A 4.3.1 for details
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For monitoring the BD emission levels, YARA Koping S3 will install armperate an Automated
Monitoring System according to EU standards

YARA Képing adheres to ISO 9001 and ISO 14001 management stishdad will implement

procedures for monitoring, regular calibrations @& QC in line with the requirements of these
standards.

A.3. Project participants:

Please indicate if

Party involved (*) Legal entity project participant the Party involved
((host) indicates a host Party) (as applicable) wishes to be
considered as

project participant

(Yes/No)
Sweden (host) «  YARA AB (Sweden) No
Netherlands * N.serve Environmental No
Services GmbH
(Germany)

This project will be developed as an independewtiyfied JI Project activity in accordance with
UNFCCC decision 9/CMP.1, paragraph 24. The projéitte developed under Track 2 Jl, since the
Swedish government has decided not to undertakek Trarojects.

\ A.4.  Technical description of the_project: |

\ A.4.1. Location of the project: |

Sweden

‘ A.4.1.2. Region/State/Province etc.: |

K6ping Municipality

‘ A.4.1.3. City/Town/Community etc.: |

® See section D.1 for detailed information.

© Al quality management documents are stored orirtfeenal YARA Koping database and will be made ala# to the AIEs
upon request.
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Kdping

A.4.1.4. Detail of physical location, including iformation allowing the unique

Plant address:

P.O Box 908

SE - 73129

Kdping

Nya Hamnvagen 14
SWEDEN

The pictures below illustrate the location of thanp:

59:29'54/02¢ N\ 16°00i31.587IE: eley 11m 2008

Figure 2: Close up image of YARA K&ping S3 plant

Plant Coordinat€s
Ammonia burner: 59°29'53.71"N & 16°00'28.99"E

" Coordinates according to Google Earth©
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Tail gas stack: 59°29'53.40"N & 16°00'29.42"E

A.4.2. Technology(ies) to be employed, or measuregperations or actions to be
implemented by the project:

The main parts of the plant as currently set uglaeammonia burner inside which the ammonia
oxidation reaction takes place, the absorption tomeere the gas mix from the burner is led through
water in order to form nitric acid and the stadlotilgh which the off-gasses are vented into the
atmosphere.

The precious metal gauze pack —i.e. the primamalyst required for the formation of NO in the firs
step of the nitric acid production process — is ufiactured by KAR Rasmussen, located in Norway and
the same primary catalyst composition and supplikicontinue to be used throughout the project
crediting period

The project activity entails the implementation of:

- N,O abatement technology, until recently only apptedndustrial trial level within the European
Union, that will be inserted into the ammonia oxida reactor; and

- Specialised monitoring equipment to be installethatstack (detailed information on the AMS is
contained in section D.1).

Catalyst Technology

A number of NO abatement technologies have become commerciaiiable in the past 4 years after
several years of research, development and indutgting. Since the end of 2005, many CDM project
activities employing various kinds of,® abatement catalysts have been registered witGEhé EB.

But these activities are of course limited to pddotated in developing nations.

Due to lack of incentives for voluntary reductidrefore 2008 and the absence of legal limits on
industrial NO emissions in nearly all the European Union mershaes, the vast majority of EU-based
plant operators have so far not invested i@ ldbatement devices. YARA International ASA (Norjvay
IS a noteworthy exception to this general rule dose the company conducted long term industrell tri
runs of its self-developed catalyst system YARAS& ® in various plants, mainly in France, since
2005.

The plant operated by YARA Koping S3 has also lqgsh of this catalyst industrial trial programme
and had a partial batch of test catalyst instéliech May 2007 (850kg). Due to potential operational
problems associated with installing abatement gsitathe YARA management decided not to fill the
catalyst containment system to its maximum capatityng the research and testing phase. However,
since the catalyst is now installed all over theld/cn many CDM and JI projects and its capabtitie
have been extensively proven, these industridlruizs are now considered complete and are no fonge
necessary. Since the catalyst was nearing thefatsluseful life, it was removed during a regular
shutdown in November 2009 and not replaced, ieeptant is currently operating without any N20
abatement installed.

However, participation in a Jl project offers alrieaentive to install and operate a full batch of
secondary catalyst after the industrial trials hewe to an end and to achieve the maximum emsssion
reductions possible from this catalyst. Followihg measurement of a historic baseline to estathlesh
factual emissions of the plant in the absence pNg@® abatement technology, the basket will be filled
with a new batch of catalyst (approx 1400kg) toieed optimum abatement of@.
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Figure 2: Close up image of Yara secondary catalyst

YARA Kdping S3 will install the YARA catalyst systg consisting of an additional base metal catalyst
that is positioned below the standard precious Ingetaze pack in the ammonia burner. Operation with
full batch of catalyst installed is expected tatst the beginning of May 2010. The exact datgeisto

be confirmed.

A secondary catalyst will reduce® levels in the gas mix resulting from the primargmonia

oxidation reaction. A wide range of metals (e.g, E&, Mn, Co and Ni) have shown to be of varied
effectiveness in pD abatement catalysts. The YARA abatement cataystide of cylindrical pellets
containing cobalt as an active ingredient. Theexbant efficiency has been shown to be more than 90%
in the following reaction:

2NO 2 2N + O,

If operated properly, the secondary catalyst systemy significantly reduce JD emissions for up to
three years before the catalyst material needs teffiaced.

The YARA abatement catalyst has been proven bysiniddi testing not to have any positive effect on
plant production levefs Also, only traces of the catalyst material atamntrations of parts per billion
could be found in the nitric acid prodiict

No additional heat or other energy input is reqliiteecause the temperature levels present inséde th
ammonia oxidation reactor suffice to ensure thalgst's optimum abatement efficiency. There are no
additional greenhouse gases or other emissionsajedeoby the reactions at thelabatement catalyst.

N,O abatement catalyst installation

The secondary catalyst itself can easily be iredadluring a routine plant shut-down and gauze ahang
The pellets are poured into the support basketfogaded plate arrangement and levelled. The gauze
pack is then installed above the levelled catglgdiets.

8 See the European IPPC Bureau publication ,Integfatddition Prevention and Control; Reference DocumanBest
Available Techniques for the Manufacture of Largguime Inorganic Chemicals — Ammonia, Acids and keetis (August
2007), page 124 therein.

® This has been proven in industrial testing. Theeulying information is commercially sensitive anill be made available to
the AIE mandated with the determination procedyrenurequest. General information on this questiorontained in the
European IPPC Bureau publication ,Integrated PolluBoevention and Control; Reference Document on Besiiable
Techniques for the Manufacture of Large Volume ¢ramic Chemicals — Ammonia, Acids and Fertilizersdédst 2007), page
124 therein (available for downloading undiéip://eippcb.jrc.ec.europa.eu/pages/FActivitiew)ht
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After the end of its useful life, the catalyst bk refined, recycled or disposed of accordinglio E
regulations.

YARA's Koping S3 nitric acid plant operates at @gsure of around 4.8 bars inside the ammonia
oxidation reactor. Through the introduction of #ezondary catalyst into the ammonia reactor, &tslig
pressure dropAP) is expected to occur. Thi$ may lead to a slight reduction in ammonia corigars
efficiency and hence a very small reduction inioicid output. In practice, this loss of produntie
likely to be insignificant.

Technology operation and safety issues

As mentioned before, the secondary abatement temhynbas been tested in several industrial triats a
has proven to be a reliable and environmentallg sa#thod of reducing /.

Once installed, the catalyst and the AMS will bergped, maintained and supervised by the employees
of YARA Koping according to standards that are naliynused in the European industty

Due to the long-term catalyst development phasgetts expert know-how readily available within the
YARA group. Therefore, YARA Kdping is very confidetiat the effective operation of the catalyst
technology, the operation of the monitoring systerd the data collection, storage and processing can
be managed in accordance with the JI requiremAdtserence to the applicable standards will be
ensured by a thorough training session for the Y AfR#ployees involved.

A.4.3. Brief explanation of how the anthropogenic emissianof greenhouse gases by
sources are to be reduced by the proposed Jl projeaencluding why the emission reductions would
not occur in the absence of the proposed_projectaking into account national and/or sectoral
policies and circumstances:

Without JI participation (and therefore in a ‘Busss as Usual’ scenario), emission levels would:
¢ Remained unchanged until end of December 2012 ueca

o there is currently no legal requirement for YARAKIGg to reduce the emissions of its
plant;

o implementing NO reduction catalyst technology requires signiftdasestments and
may result in some technical difficulties with redj#o the plant’s operation, potentially
even causing a reduction in production output; and

o0 implementing NO catalyst technology does not yield any other fitnieesides
potential revenues from ERU sales.

» Be reduced from®lJanuary 2013, because:

o Itis highly possible that N2O emissions from mitaicid plants could be covered under
the EU ETS'

10 5ee section D.3 below.

1 on 23 January 2008, the EU Commission published a contation on its post-2013 climate change strategy (se
http://eur-lex.europa.eu/LexUriServ/LexUriServ.dn2C0OM:2005:0035:FIN:EN:PDF which announces the determination to
expand the EU ETS beyond its present scope, edlpanentioning the inclusion of non-G@asses into the system. This
development is no news to the industry, becaugmnesing to Article 30 of the EU ETS Directive 2083/EC, the

Commission had submitted a report to the EuropediaP&nt and the Council considering the inclusibnan-CQ, GHGs

into the EU ETS already in November 2006. See thén&mepage under
http://ec.europa.eu/environment/climat/emissionfmth2006_676final_en.pddr this report which expressly considers
extending the EU ETS into @ emissions (see page 6 therein).
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0 Yara Koping S3 agreed with the Swedish Environmdptatection Agency that they
would reduce emissions in 2013 to meet the valua3¥gN.O/tHNO; (which is the so-
called ‘split view’ opinion resulting from the IPFBAT reference document).

More detail on these assumptions will be provideddction B.2 below.

The following paragraph describes the estimatedson reductions achievable by the project activity
Nitric acid production and estimation of baseline aissions

The factual emission reductions depend on the &hetmissions of the plant prior to installationtiod
catalyst and the amount of nitric acid producedadoordance with AM0034 (ver 03.4), emission
reductions are determined per unit of product meakiin metric tonnes of 100% concentrated nitric
acid produced.

At YARA Koping S3, the nitric acid production islcalated by means of a daily mass balance
calculation that takes into account the ;\tfdnsumption of the plant, the weight of solid aminm
nitrate produced from the nitric acid, and the Weigf nitric acid that is exported off-site. Tlésthen
double-checked against HN@nk level measurements and readings taken byNaDg low meter.

Table 1 below displays the historic nitric acid gwotion at the Syra 3 plant between the years 4960
20009.

Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

tHNO3 (Kt) 113 118 119 125 117 128 129 127 129 130
Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
tHNO3 (Kt) 132 129 133 127 124 119 134 133 132 131

Table 1: Historical nitric acid production figures

Table 2 below displays the expected nitric aciddpation amounts for the years 2010 to 2012 and the
estimated BO emissions in the absence of a secondary abateatyst.

For three campaigns from June 2005 to April 2006y o the implementation of the secondary catalys
for industrial trials, spot measurements takemeatiant showed an averaggO\concentration of
1278ppm, which is equal to 7.99kgNtHNO; The measurements were taken with a ‘Rosemount
Gaslog 800’ measuring device, which will be reptheath an EN14181-compliant analyser for the
purposes of the project activity.

Since the baseline emissions factor is not yetlabiai at the time of writing this PDD, this ‘prelimary’
baseline emissions factor of 7.99k@MHNG;, in conjunction with the predicted abatement efficy

of the catalyst (90%), will be used in this PDDoider to make realistic assumptions on the likely
baseline and project emissions factors that miglexpected during the baseline and project campaign
respectively.
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Nitric acid production |Preliminary baseline
(based on max of past |Emissions factor Expected baseline
Year years) (tHNOly) (kgN,O/tHNO 3) emissions (tCO2e/yr
2010 (May-Dec) 89,33: 7.99 221,21
2011 134,00( 7.99 331,9
2012 134,00( 7.99 331,9
Following years 134,00( 7.9¢ 3319

Table 2: Expected nitric acid production and estéddaseline pD emissions at Kdping S3

Accordingly, thefollowing assumptionsapply to the establishment of the emissions reolnsteligible
to receive ERUs:
« The project activity starts ori'May 2010;

*  YARA Koping S3 produces the amounts of nitric aa@ttording to the production budget
provided above, each year’'s production being eguliditributed throughout the period;

e The secondary catalyst employed performs with greebed abatement efficiency of 90%
throughout the project’s lifetime (resulting in average project emissions factor of 0.8kg
N.O/tHNG;).

« The ERU figures included in this PDD astimationsonly. ERUs will therefore be awarded for
those factual emissions reductions actually ackidedow the UNC-corrected baseline
emissions factor and subsequently verified by #dsponsible AIE, andotin accordance with
the preliminary estimations provided in this PDD.

« During the discussion period prior to the issuanfcine most recent environmental permit, Yara
Kdping S3 reached an agreement with the SwedishtBPéduce its emissions in the year 2013
to 2.5kg NO/tHNGO;, which is the so-called ‘split view’ factor resalj from the IPPC BAT
reference document. In the unlikely event thg®N& not covered under the EU ETS in the year
2013, the ‘baseline’ emissions from trféJhnuary 2013 onwards would therefore be
represented by the value 2.5kgMHNO; and ERUs would only be awarded for those
emissions reductions that are achieved below tiisev

In the case of introduction of national or locajukations that would limit BD emissions at Képing S3,
ERUs would be awarded only for those emissionsatéaius that take place below the new regulatory
level, in accordance with Methodology AM0034, v8t4

The following tables 3 and 4 display the emissi@uictions expected during the crediting pefiod
Please note that all figures in the calculationlebhave been rounded to the nearest tonne of AB2e.
view of the fact that the figures link directlyaaletailed excel spreadsheet, the final total maty n
accord completely with the preceding figures.

2 The values indicated in the tables also take intmant the estimated uncertainty of the Automateshitbring System
(UNC); this UNC deduction is explained in more deftaisection D.1.2.2. A conservative UNC of 5% hasrbesed for the
calculations in this PDD, but in reality this ispected to be slightly lower.
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Crediting Period (year) Estimate of annual emissionseductions in
tonnes of CO2 equivalent
2010 (May to Dec) 188,038
2011 282,057
2012 282,057
Total estimated emission reductions over the aregp
period until end 2012 nftes of COZ
equivalent
a ) 752,151
Annual average of estimated emissions reductiong
over the crediting period until end 2012
(tonnes of CO2 equivalent) 282,057
Table 3(part A): Estimated emission reductions!@il2 (with AMS UNC deduction)
Crediting Period (year) Estimate of annual emissionseductions in
tonnes of CO2 equivalent
2013 67,884
2014 67,884
2015 67,884
2016 67,884
2017 67,884
2018 67,884
2019 67,884
Total number of crediting years
10
Total estimated emission reductions over the 10-\r
crediting period (tonnes df
CO2 equivalent) 1,227,342
Annual average of estimated emissions reductiong
over the 10-yr crediting period
(tonnes of CO2 equivalent) 122734

Table 4 (part B): Estimated emission reductions f&h3 onwards (with AMS UNC deduction)

* Due to the likely inclusion of D emissions emanating from nitric acid productioioithe EU ETS from®January 2013 onwards, the
project may not be eligible to earn ERUs after thage, or continuing the project under the JI maylve economically viable. Also, from 2013
onwards a GWP of 298 for,N, as defined by the IPCC Third Assessment Repilithe applied. This is why this PDD differentiatbetween
prospective emission reductions achieved unfil Bécember 2012 and emissions reductions genenated January 2013 onwards.

A.5. Project approval by the Parties involved: |

The Swedish government has decided that JI prdjedie undertaken on Swedish territory should be
implemented in accordance with the JI Track 2 pdaces. The project proponents submitted dfi 12
October 2009 a Project Idea Note (PIN) to the SslediFP (Swedish Energy Agency) and requested a
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Letter of Endorsement (LoE). The DFP issued a LarEHe project on 1 November 2009, stating that
they do not have any objections to the realisadfoiie planned JI project.

A final decision by the DFP regarding approvallwg 9l project (in the form of an official Letter of
Approval) will be taken only after the final PDDaDetermination Report have been submitted to the
DFP.

Once approval is received from the host country DR® project participants will apply for an invest
country LoA.

A copy of both host and investor country LoAs vaé made available to the determining AIE and the
project documentation will then be submitted to 3h8upervisory Committee for approval and final
registration of the project.
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SECTION B. Baseline |

‘ B.1. Description and justification of the baselinehosen: |

This project is based on Approved Baseline and kdoinig methodology AM0034 (Version 03.4):
“Catalytic reduction of BO inside the ammonia burner of nitric acid plants”.

Furthermore, the project draws on approved baselgiodology AM0028 (Version 04.2) for the
baseline scenario selection and employs the “Tardllfe demonstration and assessment of
additionality” (Version 05.2).

Applicability of AM0034 ver 03.4

The CDM methodology AM0034 (ver 03.4) is applicatderoject activities aiming to install secondary
N,O abatement at a nitric acid plant. YARA Kdpingc®8sists of one ammonia burner feeding into one
absorption tower and the off-gasses are emittaditfir one stack. The secondanO\tatalyst system

will be inserted into the ammonia reactor duringatine shut down; the abatement system is installe
underneath the primary catalyst gauzes. This qooress to the defined scope of the methodology.

Furthermore, the additional applicability criteaBthe chosen methodology are met by the proposed
project activity. These are:

1. The proposed project activity will be applied toguction facility that was operated for commercial
nitric acid production before the 3December 2005 (based on design capacity installef)nition
of existing production capacity is applied for firecess with the existing ammonia oxidization
reactor where pO is generated and not for the process with newa@maroxidizer.

The waste heat boiler inside the ammonia oxidagactor was replaced by a new one in April
2005, but the ammonia oxidation reactor itself watsreplaced. Koping S3 has a daily design
production output of 418tHN¢xay. The plant is operated for around 348 daysgear, resulting in
an annual design capacity of 145,464 tHNEbr more details on the plant’s design capapigase
see footnote 1.

2. Currently, no MO abatement technology is installed in the plaat tould be affected by the project
activity.

As described in section A.4.2 above, Koping S3 ioesty had a partial batch of test catalyst
installed for industrial trials. However, theseusttial trial runs are now considered complete and
are no longer necessary. Since the catalyst wasgahe end of its useful life, it was removed in
the shutdown in November and not replaced.

3. The project activity has no influence on the plamitric acid production levels.

It has been proven by industrial testing that afdgoroduction levels are not affected by the
installation of a secondary,® catalyst.

4. The host country does not have any legal requirérterreduce BD emissions from nitric acid
plants.

Swedish environmental legislation, be it on natiardocal level, currently does not limit,&
emissions.

5. The project activity will not increase N@missions.

13 See the European IPPC Bureau publication ,Integfatdlition Prevention and Control; Reference DocunoenBest
Available Techniques for the Manufacture of Larggume Inorganic Chemicals — Ammonia, Acids and keetis (August
2007), page 124 therein.
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The secondary catalyst technology to be instaleirfo effect on NOemission levels. This has
been scrutinised in industrial testing over extenideustrial process applicatitinin addition, the
regular and compulsory NQests conducted by YARA, and reported to the resiate local
environmental authority, would reveal any changeN®x emission levels.

6. There is no NSCR DeNgunit installed in the plant.

No NSCR technology is installed at the plant. Tlapis in compliance with its N@emission
limits, thanks to its existing SCR de-NOx unit.

7. Continuous real-time measurement of the N20O conatoh and total gas volume flow can be
carried out in the stack:

» Prior to the installation of the secondary catafgstone campaign

« Following installation of the secondary catalysbtighout the chosen crediting period of the
project activity

Regulatory framework

The regulatory framework for implementing JI prageinn Sweden is influenced by several acts of law.
The fundamental framework is provided by the KyBtotocol to the United Nations Framework
Convention on Climate Change (“"UNFCCC") and subsatjdecisions by UNFCCC-entities, most
importantly the decisions of the Conference oftiNFCCC Parties serving as the Meeting of Parties to
the Kyoto Protocol (“CMP”) and the Joint Implemeita Supervisory Committee (“JI SC”).

In addition, there is the European Union legisla@galapting the Kyoto JI framework for application i
its member states such as the Emissions Tradiree@ig”, the Linking Directivé® and various Jl
relevant decisions by EU bodtésBesides acts of law of direct relevance, theesatso Directives that
have an indirect influence on JI implementationhsas the IPPC Directive

EU Directives do not entail direct consequenceprorate entities located in the EU member states. |
order to be enforceable on member state level,gkagrally have to be transformed into national
legislation by the respective member state. Thatemal transformation acts, as well as other matio
legislation, are the third layer of the regulattmework relevant for JI project implementatiam. |
Sweden, the most relevant transformation lawsteeéQrdinance amending the Emissions Trading
Ordinance (2004:1205)’, dated 31st August 2006,thadRegulation concerning project based
mechanisms under the Kyoto Protocol’, datetl @8tober 2006.

Sweden has opted to follow JI Track 2 for the immatation of its JI projects.

14 5ee the European IPPC Bureau publication ,Integfatition Prevention and Control; Reference DocunoenBest
Available Techniques for the Manufacture of Largguime Inorganic Chemicals — Ammonia, Acids and keetis (August
2007), page 124 f. therein. This source statesNfayields for the ammonia oxidation reaction remanchanged when
operating secondary,® abatement catalysts.

152003/87/EC, published on the internet urlatép://ec.europa.eu/environment/climat/emissionfementation_en.htm

16 2004/101/EC, published on the internet urttg:/ec.europa.eu/environment/climat/emissionfementation_en.htm

1 Such as the Double Counting decision 2006/780/Efljghed on the internet under
http://ec.europa.eu/environment/climat/emissionlp@1620061116en00120017.pdf

18 2008/1/EC, published on the internet unkiep://ec.europa.eu/environment/air/pollutantsistery/ippc/index.htm
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e UNFCCC: e.g. “Kyoto Protocol”, “CMP”, “JISC”
Layer 1

e EU: e.g. ,Emissions Trading Directive”
Layer 2

e EU Member State Sweden: e.g. ‘Ordinanceamendingthe
Layer3] Emissions TradingOrdinance (2004:1205)

lllustration: Three layers of jurisdiction relevent the implementation and subsequent operatidw2d) nitric acid Jl projects in Sweden

The JI SC has specified that JI project proponerag choose between two options when implementing
JI projects: they may either (i) use a multi progmission factor (ii) or establish a project sfieci
baseliné’. Due to the significant variances typically obsdate in different nitric acid plants, it would

not be appropriate to derive a multi-project enaisdactor. Instead, the project proponents will suga

a project-specific historic baseline, as defined0034, ver 03.4.

Identification of the baseline scenario

The approved baseline methodology AM0034 (Versi®d Orefers to AM0028 (Version 04) with
regard to the identification of the baseline scendfurthermore, the following steps are basechen t
“Combined Tool to identify the baseline scenarid demonstrate additionality” (Version 022)

Step 1: Identify technically feasible baseline segio alternatives to the project activity

The baseline scenario alternatives should incllidehnically feasible options which are realisdiad
credible.

Step la:The baseline scenario alternatives should includéeossible options that are technically
feasible to handle MD emissions. These options are, inter alia:

= Status quo: The continuation of the current sitrati
= Switch to alternative production method not invotyammonia oxidation process;

= Alternative use of BD such as:
0 Recycling of NO as a feedstock for the plant;
0 The use of MO for external purposes.

Installation of a Non-Selective Catalytic Reduct{d8CR) DeNOx unit;

= The installation of an YO destruction or abatement technology:
0 Tertiary measure for XD destruction;
o Primary or secondary measures feONdestruction or abatement.

¥ The requirements for this approach are outlinetthénd” JI SC Meeting Report, Annex 6 “Guidance in the Crtéor
Baseline Setting and Monitoring” (Version 01), seatB; paragraphs 18 ff. (see the internet under
http://ji.unfccc.int/Sup _Committee/Meetings/indexdhfor reference).

20 AM_Tool_02, provided by the CDM EB in its ¥8/eeting; published on the UNFCCC web site under
http://cdm.unfccc.int/Reference/tools/index.html
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These options should include the JI project agtindt implemented as a Jl project.

1.1 Assessment and continuation of the current sitnatize “Status Quo”

A partial batch (850kg) of O abatement catalyst was installed in YARA Kopirf&@ the

past two and a half years as part of an indugeigarch and development programme.
However, since the catalyst is now already insdallemany plants around the world in projects
implemented under the CDM and JI and its perforradras been adequately proven, this
industrial testing phase is now considered comg@atkis no longer necessary.

Since the catalyst was nearing the end of its lifitduYara removed the catalyst in the
November 2009 shutdown, since the date of thevidtig shutdown (and next opportunity for
catalyst removal) was uncertain at that time. Stheee is currently no regulation limiting®
emissions at nitric acid plants in Sweden, there m@aneed to replace the catalyst after its
removal in November 2009.

The reference case ‘business as usual’ scenatriaifarStatus Quo) would therefore be the
operation of the plant without any® abatement technology until the end of 2GaRowing

the removal of the previous batch of trial catabtsthe end of the industrial trials in November
20009.

1.2 Switch to alternative production method not inumdvammonia oxidation process

Changing the production process would requirersgtip a new production facility, because the
present plant cannot be amended to employ a diffgm@duction procedure. Choosing another
production procedure would also not be state-ofatthiebecause the current operating
procedures are the most advanced available.

1.3 Alternative use of N20O, such as:
- Recycling of N20 as a feedstock for the plant

The use of MO as a feedstock for the production of nitric dsidot feasible, because it is not
possible to produce nitric acid from® at the quantities emitted during nitric acid protibn.

- The use of N20 for external purposes

The use of O for external purposes is not practised anywhethe world, as it is technically
and economically unfeasible. The quantity of gasdased as a source is enormous compared
to the amount of nitrous oxide that could be recegteThe average X concentration in the

tail gas of the Koping S3 plant during standardrapen without any abatement catalyst would
be over 1270 ppniy, which is considered far too low to economicaéigaver and separate from
the tail gas.

1.4 Installation of a Non-Selective Catalytic Retitn (NSCR) De-NOx unit (step 1b);

The NSCR scenario alternative could be triggeretl®y regulation. From this perspective,
YARA Kdping S3 could be reducing.® in a business as usual scenario ifyN€gulation
forced the plant operators to install NSCR techgpl&uch technology would be useful for
reducing NQ emission levels, but would also lowesNemissions.

21 This value is derived from the averaggiNemissions readings taken at Koping S3 over thulteampaigns between 2005
and 2007, prior to secondary catalyst installation.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



%’@‘} JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ovecee
N ~w
Joint Implementation Supervisory Committee page 16

However, the installation of a Non-Selective Catalireduction (NSCR) de-NQCcatalyst unit

is uneconomic, because a) an NSCR is generallgaratidered the best available technology for
NOx abatement and b) YARA Koping S3 is alreadyampliance with the prevailing NO
regulation&. The EFMA BAT reference document explains thaN&CR functions by

injecting hydrogen, natural gas or hydrocarbons averecious metal based catalyst, leading to
high investment and operational costs. The usgafdtarbons as a reducing agent also results
in emissions of carbon monoxide, €&hd unburned hydrocarbons. Also, NSCR units requir
very high tail gas temperatures to be able to fancBy being led through the absorption tower
the gas mix has been cooled down to a temperatuet hbelow that required for NSCR
abatement catalysts to functidrBecause of this, an NSCR abatement system waijdamrk

if the stack gas mix is re-heaféd

If even lower NQ levels were introduced, the most economical optfonld instead be to
upgrade the existing SCR N@batement unit already installed at the plant. el@y, YARA
K6ping S3 is currently achieving N@mission levels in line with the applicable liraft100
ppm. The regulatory levels would therefore neebeidower in order to enforce any additional
adaptation requirements upon YARA Koping S3. Ibaér limit is introduced, a re-assessment
of the baseline scenario may be necessary in amcoedvith step 5 below.

As the existing SCR-NQabatement system is already efficient, there wbaldo point in also
installing NSCR, even if this technology was copsatl an alternative option.

Therefore, at this stage baseline scenarios 3%: 1.4 can be excluded from further assessment.

1.5 Implementation of primary, secondary and teyti@chnologies

Since the primary catalyst composition is the nsagtificant factor in determining nitric acid
production efficiency and is carefully calculatedensure a maximum production of HN& a
minimum cost, producers are not willing to take aisis that may affect their nitric acid
production by experimenting with different primargtalyst compositions to potentially
influence NO levels. For the specific reduction of®lemissions, producers only consider
installation of the already widely-tested and walbven secondary and tertiary catalyst
technologies.

Tertiary measures may be considered when buildimgpaplant, but installation in an existing
plant is rarely an economical option. It is necessainstall a complete additional reactor
between the absorption column and the tail gak $taarder to house the catalyst. Since the
temperature of the tail gas after the absorptidaron is around 28, the gas would need to be
re-heated to a temperature high enough for thiatgrtatalyst to function. Both these
requirements mean that tertiary catalyst is ultélyatonsiderably more expensive than
secondary catalyst and a longer period of plantrdioee is nhecessary in order to install the
additional reactdr.

22 Environmental permit ‘M 481-09’, dated 17th Jufd.@ (page 2 therein)

23 NSCR abatement catalysts require a gas mix temperataround 550°C in order to operate effectivedye the booklet no.
2 of the European Fertilizer Manufacturers Assdamma(EFMA), published in the internet under
http://www.efma.org/EPUB/easnet.dll/ExecReq/Pagefaaplate_ im=000BC2&eas:dat_im=000EAEage 17 therein) for
further information.

24 For other disadvantages of NSCR technology seekMAEbooklet published on the internet under
http://www.efma.org/EPUB/easnet.dll/ExecReq/Pagefaaplate_im=000BC2&eas:dat_im=000EA{iage 18 therein).
%5 Footnotes 22 and 23 also tend to apply to tertiatglysts, depending on the exact type.
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Step 1b: In addition to the baseline scenario atliatives of Step 1a, all possible options that are
technically feasible to handle N@emissions should be considered. The installatioradiISCR
DeNOx unit could also cause 40 emission reductions. Therefore N@mission regulations have to
be taken into account in determining the baselingegario. The respective options are, inter alia:

= The continuation of the current situation, whetteasi a DeNOXx-unit is installed or not;
An SCR De-NOx unit is installed at the plant.
= Installation of a new Selective Catalytic Reductf8CR) DeNOXx unit;

As mentioned above in section 1.4 of Step 1a, R B functioning efficiently enough to satisfy
the plant’s applicable NOx regulations. The plaould therefore not consider the installation of
a new unit.

. Installation of a new Non-Selective Catalytic Rettiut (NSCR) DeNOX unit;

The installation of a Non-Selective Catalytic Retitut (NSCR) de-NQ catalyst unit is
uneconomical, for the reasons explained in sedtidrof Step 1a above.

= Installation of a new tertiary measure that combiN€x and NO emission reduction.

The installation of a new tertiary measure is uneoaical, for the reasons explained in sections
1.4 and 1.5 of Step 1a above.

Step 2: Eliminate baseline alternatives that do rcamply with legal or regulatory requirements:

There are currently no national and no regionalilagry limits for YARA Koping S3 in Sweden
regarding MO emissions. However, it is compulsory for the plarreport its annual XD emissions to
the national authorities (Naturvardsverket) if to&al emissions of the S2 and S3 plants combined
exceed 10,000kg /year. The submitted figures are then made pytdichilable in the ‘Pollutant
Release and Transfer Registry’ on the Naturvardetevebsité’.

Additionally, the plant was issued with a new eammental permit number M 481-09 on thd' TTine
2010. This permit does not contain any regulatomt$ on NO emissions at Képing S3 and as such,
does not represent any obligation or incentivaterplant to reduce its emissions at the presem ti
However, as part of the discussions between thelStv&nvironmental Protection Agency and Yara
Kdping in the period leading to the issuance ofrtee permit, Koping S3 undertook to reduce its
emissions in the year 2013 to a level of 2.5} @RHNGO;, which is the so-called ‘split view’ opinion
resulting from the IPPC BAT reference document.

NOyx-emissions are regulated by an operational peonithiie YARA Kdping S3 plant. According to the
relevant Environmental permit\| 481-09’, dated 17th June 201@)¢e permitted level is 100ppm, as a
monthly average value.

According to readings taken with the Rosemount @&pahalyser during 2008 and 260%he plant is in
compliance with the requirements specified in thpliaable environmental permits. YARA Koping
S3’s NG emissions will remain constant and in compliandh the regulatory limit also after the
installation of the secondary catalyst. NOx emissiat Kbping S3 are reported to the municipal

%6 http://kur.naturvardsverket.se:7001/kur/searchggfipad.do#1910?locale=en
27 NOy-readings were provided to the AIE during the de-Bietermination
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authorities once per month and the national auibsr{L&nsstyrelse and naturvardsverket) once per
year.

In consequence, all scenarios are in compliande alitapplicable laws and regulatory requirements.

Step 3 - Eliminate baseline alternatives that fgmehibitive barriers (barrier analysis)

At the next step, baseline alternatives that faobipitive barriers are eliminated from the further
baseline identification process (barrier analysis).

Sub-step 3a: On the basis of the alternatives thed technically feasible and in compliance with all
legal and regulatory requirements, a complete lidtbarriers that would prevent alternatives to oacu
in the absence of Jl is established.

Barriers include:

Investment barriers

The investment barriers analysis asks which oféngaining scenario alternatives is likely to be
prevented by the costs associated with it becomaatity. The assumption is that these scenariodavou
be unlikely to be the business as usual scenario.

None of the MO destruction technology options (including NSCR) expected to generate any
financial or economic benefits other than Jl-reldteeome. Their operation does not create any
marketable products or by-products. Plant opesatmuld face significant investment requirements if
they decided to install D abatement (including NSCR) technology. Unlessetiea legal obligation to
reduce NO emission levels (NQlimits already being complied with), there is reed to overcome
these barriers. See step 1 (1.4) above for additioformation on investment barriers facing NSCR
technology.

Any operator willing to install and thereafter oper N20O abatement technology under the JI faces
significant investment and additional operatingtsos

The proposed project activity aims to install apemate secondary catalyst technology at the plant
throughout the crediting period. In order to asskegroject emissions, an Automated Monitoring
System (AMS) has to be installed and operatedddiitian to the initial investment for the expensive
catalyst material and suitable AMS, Koping S3 emeés and management will have a significant
additional work load to cope with in order to iate the project activity and maintain it for the@ject’s
lifetime. Required training for AMS operation hasbie undertaken by the responsible staff, and AMS
calibration and other JI Project-related auditsehtavbe arranged, facilitated and paid for.

The table below shows an approximate cost andiysis the start of the project until the end of 2012
Please note that many of these costs are onlyastinbased on experience at similar projects:-
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Estimated costs Syra 3 JI Project:

Secondary catalyst: € 160,000
AMS and installation: € 150,000
QAL2 audit € 20,000
QAL3 € 45,000
AST x 2 € 20,000
Determination: € 20,000
Verifications: € 80,000
Approx total until 2012: € 495,000

Table 5: Estimated JI project costs

Only the revenues from ERU sales would thereforsufcient to pay back the investment costs of the
project activity. The registration of the projectigity as a Jl Project is therefore the decisietbr for
the realisation of the proposed project activity

For all these reasons, the only alternative thasdmt face significant investment barriers is thé,
“continuation of the status quo”.

Technological barriers

Yara personnel do have experience of working with tatalyst due to the industrial trials that have
taken place at Koping S3.

However, any of the available,® abatement technologies would have to be intedjiate the nitric
acid plant. Primary abatement technologies woulthsilled inside the ammonia oxidation reactor
where they may, if not correctly designed and itexfainterfere with the nitric acid production pess
by causing a deterioration of product quality éoss of production output. Tertiary measures requir
the installation of a complete reactor betweenattworption column and the stack, as well as a re-
heating system, which may cause significant dowatiinthe plant during construction and
commissioning.

Since industrial trials were carried out at thenpld is clear that the installation of a certgumantity of
secondary catalyst does not face insurmountablentesl barriers. However, filling the basket with a
full batch of catalyst does present certain teciimsks and this can be demonstrated by the ffettthe
YARA management decided not to fill the catalysttainment system to its maximum capacity during
the research and testing phase. The greater théeptl of catalyst installed inside the burner,rtizee
likely it will be that the plant encounters somelgems associated with pressure drop. Additioné#ilg,
heavier the weight of catalyst, the stronger mest9supporting containment structure to accomneoda
the increased load.

It is therefore unlikely that any plant operatorulcbbe willing to confront these possible technigsks
and install as much catalyst as possible on aypuotlintary basis without the incentive of any
regulatory requirements (emissions caps) or firernefits (such as revenues from the sale of ERUs

Barriers due to prevailing practice

This test reconfirms the previous assessmentiselteps taken so far have led to the conclusen th
one or more baseline scenario alternatives meestment related or technological barriers, these
scenarios should be excluded. Of course, simikamtplthat gain ERU or CER revenues by participating
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in the JI or CDM, and can thus overcome the idedtibarriers by using the additional financial mean
available, are not to be taken into account.

So far, secondary catalyst technology has only bgenated in some European countries on an
industrial trial basis. Researching this technologde sense due to the prospective revenues diaina
under the Kyoto Protocol’s Clean Development Medgrar{CDM), by employing it in nitric acid plants
located in developing nations on a voluntary basiso, it is expected thatJ emissions from nitric
acid production may be included in the Europearobimissions Trading Scheme (“EU ET8yom
2013 onwards or regulated otherwise. Both aspeotsged some incentive for developing\
abatement technology.

However, now that the research and developmeniepheas been completed and secondary catalyst
technology is being employed successfully in mabByQorojects worldwide, plant operators would no
longer be willing to incur the costs associatechwlite continued operation of such technology. For
European nitric acid producers, the only incentoeveperate such technology before the likely indos
of N,O emissions into the EU ETS from 2013 onwards isike advantage of the incentives available
under the Kyoto Protocol’s Joint Implementation’{f'dnechanism. While this option has in principle
been available since the beginning of 2008, EU nezratates took some time developing a coherent
policy approach on whether or not to allow JI gaption in their respective territories, and if sader
which conditions. This process has not been fudiyppleted yet.

Such JI projects are currently being developedssctioe EU, e.g. Poland, Lithuania, Hungary, Romania
Bulgaria, France, Finland and Germany.

All scenarios, with the exception of the continaatof the "Status Quo”, face significant investment
barriers, as well as some technological barrierg,therefore have to be excluded from further aisly

Sub-step 3b: Show that the identified barriers wdulot prevent the implementation of at least one of
the alternatives (except the proposed CDM projectivaty):

The only scenario that does not face any technimastment or common practice barriers and that is
compliance with all applicable regulations is tlo@tnuation of the present situation, the 'Status'Q
the operation of the plant without any abatemettirielogy, following removal of the trial batch of
catalyst at the end of the industrial trials in Bmber 2009.

Step 4: Identify the most economically attractivadeline scenario alternative

The most economically attractive baseline scerdt@native is the continuation of the present
situation: the operation of the plant without abgment technology installed.

Sub-step 4a: Determine appropriate analysis method:

Since the implementation of the proposed projetiviacwill generate no financial or economic
benefits other than JI-related income, a simplé @oalysis (Option 1) shall be applied.

%8 0n 23¢ January 2008, the EU Commission published a contation on its post-2013 climate change strategy (se
http://eur-lex.europa.eu/LexUriServ/LexUriServ.dn2C0OM:2005:0035:FIN:EN:PDF, which announces the determination to
expand the EU ETS beyond its present scope, edlpanentioning the inclusion of non-G@asses into the system. This
development is no news to the industry, becaugmnesng to Article 30 of the EU ETS Directive 2083/EC, the

Commission had submitted a report to the EuropediaP&nt and the Council considering the inclusibnan-CQ, GHGs

into the EU ETS already in November 2006. See thén&mepage under
http://ec.europa.eu/environment/climat/emissionfmth2006_676final_en.pddr this report which expressly considers
extending the EU ETS into @ emissions (see page 6 therein).
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Sub-step 4bOption I: Apply simple cost analysis:

As described in Sub-step 3a above, any operattingvib install and thereafter operatgNabatement
technology under the Jl faces significant investnael additional operating costs:

The plant must make significant initial investmeiatsinstallation of the expensive secondary cataly
material and a sophisticated Automated Monitoriggt&n (AMS). In addition, required training for
AMS operation has to be undertaken by the resplensibff, and AMS calibration and other JI Project-
related audits have to be arranged, facilitatedpsid for.

Only the revenues from ERU sales would thereforsuficient to pay back the investment costs of the
project activity.

Step 5: Re-assessment of Baseline Scenario in cewfsproposed project activity’s lifetime

If new or modified NOx or N20O emissions are introdd after the project start, a re-assessment of the
baseline scenario should be carried out as follows:

Sub Step 5a: New or modified N@mission regulations

If new or modified NQ emission regulations are introduced after thegqmtogtart, determination of the
baseline scenario will be re-assessed at thedtartrediting period. Baseline scenario alterresito
be analysed should includater alia:

Selective Catalytic Reduction (SCR);

Non-Selective Catalytic Reduction (NSCR);

Tertiary measures incorporating a selective catdfy destroying BO and NG emissions;
Continuation of baseline scenario.

For the determination of the adjusted baselineaignthe baseline scenario should be re-assessked a
the baseline determination process should be appfiestipulated above (Steps 1 — 5).

Sub Step 5b: New or modified2 regulation

If legal regulations on O emissions are introduced or changed during thditing period, the baseline
emissions shall be adjusted at the time the le@gslas to be legally implemented.

N.B: Version 04 of th&uidelines for Users of the Joint ImplementationjBct Design Document

Form (section B.1, Step 2) suggests that a table sHmuidcluded at this point providing key
information and data parameters used in estab{jshia baseline. However, since all of this inforiomat

is already included in the tables in section D3.dnd Annex 2 of this PDD, it is considered
unnecessary in this case to include an additi@étdisplaying identical information. Please éfiere
see sections D.1.1.3 and Annex 2 for informatiomceoning data and parameters used for establishing
the baseline.
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B.2.  Description of how the anthropogenic emissiorsf greenhouse gases by sources are
reduced below those that would have occurred in thabsence of the JI project:

In this step, the JI project’s additionality is edained. Project proponents need to demonstratetta
intended JlI activity could only be realised if ER&les revenues were available to offset the invesisn
to be made. Because the project has no revenuesstbtin Jl-related revenues, a simple cost anabysis
sufficient for demonstrating the project’s additdity?°.

The proposed project activity aims to install setay catalyst technology at the plant and to operat
this catalyst throughout the crediting period. tdey to assess the project emissions, an Automated
Monitoring System (AMS) has to be installed andraged. In addition to the initial investment foeth
catalyst, YARA Kdping S3 employees and managemdéhhawve a significant additional work load to
cope with in order to initiate the project activegd maintain it for the project’s lifetime. Theyrered
training for catalyst and AMS operation has to hdertaken by the responsible staff, and the regular
AMS calibration and other Jl-related audits havbdarranged, facilitated and paid for.

As previously assessed, YARA Koping S3 has no nedavest in any BO destruction or abatement
technology at present and so the identified basalo®nario alternative (the operation of the nadic
plant without an DO abatement catalyst) would not incur any additicoats.

Revenues from the sale of ERUs are the only safrtecome that would be generated by the project
activity.

In consequence, no income other than ERU salesuegecould be used to pay back the investment
costs. The registration of the project activitygal Project and the resulting expected ERU reveaoe
the single source of project revenues. JI registias therefore the decisive factor for the reatln of
the proposed project activity.

The proposed Jl project activity is undoubtedlyiaddal, since it passes all the steps of the
Additionality assessment, as defined by sectionab@ve.

The identification of the baseline scenario an@gsssient of additionality should be re-conducted
following any changes in legislation that may afféae Jl project activity.

Conclusion

Kdping S3 currently has no need to make any investrio decrease its,® emissions. Without the
revenues from the sale of the ERUs generated byrthect activity there would be no incentive to
justify the additional cost and possible technisis® associated with the implementation of the project
activity. The project activity would not take plaséhout the revenues from the sale of ERUs and
therefore JI Project registration is the decisaedr for the realisation of the proposed projetivy.

B.3.  Description of how the definition of the projet b

ary is applied to the project:

29 See the “Tool for the demonstration and assessofentditionality” (Version 05.2); CDM EB 39Meeting Report, Annex
10; published unddittp://cdm.unfccc.int/EB/039/eb39_repan10.pdf

%0 See ‘technological barriers’ under Step 3, sedfidnfor details of the technical risks associatétth imstalling a full batch of
secondary catalyst
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The project boundary entails all parts of the aiticid plant in so far as they are needed for iinie n
acid production process itself. With regard tophecess sequence, the project boundary beging at th
ammonia burner inlets and ends at the tail gagskiaand when installed, any form of N@batement
device, such as the SCR unit, shall also be redagdeing within the project boundary, since tluiss
not reduce BD emission levels.

The flow chart below provides an overview of thamls process design:

| Nitric Acid
NH3/Air
Ammon| Mixing Ammonia burner

3

\ Tail gas stack

P

Ammonia

{ SCR De-Nox reactor
£ =
Compressor
. _—
veaing | —— 1
Heat exchanger | > >
Absorption column HNO3

lllustration: Flow chart for the YARA Ko6ping S3 niit acid plant.

An overview of all emission sources within the gicijboundary is provided below:

Source Gas Included? Justification / Explanation
2 . _ CGo, No The process does not lead to
§ Nitric Acid Plant CH, NoO any CQ or CH, emissions
8 (Burner Inlet to Stack)
N,O Yes
_ ) CO, No The process does not lead to
> Nitric Acid Plant CH, NG any CQ or CH, emissions
> | (Burner Inlet to Stack)
g N,O Yes
S CO, No No leakage emissions are
=)
& |Leakage emissions CH, |No expected.
Nzo No

Table 4: Overview of all emission sources withie tiroject boundary
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Date of baseline setting: 19/11/2009

However, at the time of writing this PDD the baselfinishing date cannot yet be defined. The baseli
is set by Mrs Rebecca Cardani-Strange and Mr M&tilkenbaeumer of N.serve Environmental
Services GmbH. N.serve is a Project Participatadign Annex 1.

In the absence of the final baseline emission®faat‘preliminary baseline emissions factor’ of
7.99kgNO/tHNG; has been used for estimating in this PDD the exepleemission reductions that will
result from the project activity. This factor aB8kgNO/tHNG; is based on spot measurements taken
throughout three full campaigns from June 2005 poil2007, as explained in section A.4.3.1 above.
N,O data was obtained using a Rosemount Gaslog &0gsan.

The final request for issuance of ERUs will notdased on the preliminary estimations in this PDIR, b
using the factual historic baseline emissions fa(# ), which will be determined following the
measurement of an historic baseline in the absefitee NO destruction technology.

The preliminary baseline emissions factor was dated by Mrs Rebecca Cardani-Strange of N.serve
Environmental Services GmbH on th& Becember 2009.

\ C.1. Starting date_of the project: |

Starting date of the project: 12/10/2009 (submissibProject Idea Note to Finnish DFP)

The NO abatement catalyst can only be installed durirauine shutdown. At YARA Koping S3's
plant a shutdown only takes place approximatelyye@dgo 8 months in order to exchange the primary
catalyst gauzes. A shutdown took place in mid-Ndwenand the plant re-started production ofi 19
November 2009, which is intended as the start@btiseline campaign. The following shutdown and
gauze change is scheduled to take place at tharbagiof May 2010, when the plant will re-start
production with a new set of gauzes and with theterbhent catalyst installed (the exact date isg/eet
confirmed).

C.2. Expected operational lifetime of the project: |

Since the expected lifetime of the catalyst is¢hrears, the anticipated duration of the project’s
operational life is also three years. In realitgyever, the project is expected to run for onjedrs
and 8 months (until the end of December 2012) esihis expected that @ emissions from HN©
plants will be covered by the EU ETS from 2013 ordsaand that the project will no longer be vidble
If this is not the case, and.® is not otherwise regulated in a way that prokitiie continuation of the
project, the catalyst will continue to be replaeséry 3 years for the total operational lifetimettod
plant, which is approximately 20 years.

The S3 plant has an operational life of about aamo20 years and is therefore expected to be fully
operational for the whole 10-year crediting peréodi beyond.

31 See footnote 27
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C.3. Length of the_crediting_period:

The starting date of the crediting period is exeedb be 01/05/2010.

Since the project is expected to be eligible tam&#RUs only up to the end of 2012, the likely pobje
crediting period is 2 years and 8 months.

If any relevant agreement under the UNFCCC or tdeEES should allow the continuation of the
project, the project participants will apply to exd the crediting period to 20 years.
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| SECTION D. Monitoring_plan, |

‘ D.1. Description of monitoring plan chosen: ‘

The emission reductions achieved by the projecvigcwill be monitored using the approved monitagimethodology, AM0034 (ver 03.4), as prepared by
N.serve Environmental Services GmbH, Germany. kthe appropriate monitoring methodology to be usedonjunction with the baseline methodology
AMO0034 ver 03.4, “Catalytic reduction of 0 inside the ammonia burner of nitric acid plant$s. applicability depends on the same prerequisite the
mentioned baseline methodology.

AMO0034 ver 03.4 requires the use of the EuropeamiNB&N14181 (2004)Stationary source emissions - Quality assurancawbmated measuring
systems® as a guidance for installing and operating theofstted Monitoring System (AMS) in the nitric acidmts for the monitoring of )0 emissions.

An Automated Measuring System (AMS) consistinghaf following shall be used for monitoring:
* An automated gas analyser system that will contislyomeasure the concentration gfONin the tail gas of the nitric acid plant; and

* A gas volume flow meter that uses differential-gtee to continuously monitor the gas volume fleemperature and pressure in the tail gas of the
nitric acid plant.

Sampling shall be carried out continuously usimgudtiple-point sampling tube that is optimised he specific width and height of the tail gas duct
and the expected gas velocities in the tail gampBeature and pressure in the tail gas will alsmbasured continuously and used to calculate the ga
volume flow at standard conditions.

Description of the AMS installed at YARA K&ping S3nitric acid plant.

1. General Description of the AMS

From the shutdown and gauze change in mid-Nove2d@®, YARA Koping S3 plant is equipped with an EAL81 compliant state of the art AMS consisting
of a Dr. Fddisch MCA 04 Continuous Emissions Anatys sample probe, heated filter and heated sdimpleonnected directly to the analyzer, and a Dr.
Fodisch FMD 99 Stack Gas Flow meter. The new aealigzconnected to the plant’s existing data ctiecsystem (Emerson DeltaV).

32 This standard describes the quality assuranceegures needed to assure that an Automated Meassystgm (AMS) installed to measure emissions tisaiapable of meeting the uncertainty
requirements on measured values given by legisla¢i@. EU Directives, or national legislation, andre generally by competent authorities.
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Since this nitric acid plant has been in operasmte 1982, YARA Koping’s staff in general, and itstrument department in particular, is accustomeed
operating technical equipment adhering to highiguatandards.

At the time of writing this PDD, Mr Jon Sletten {&iManager) and Mr Axel Pallin (Process Engineeg)rasponsible for the overall implementation @ th
project. Mr Axel Pallin, Mr Jozef Meglic and Mr Milel Larsson are responsible for the quality assaramperation and maintenance of th®Nnonitoring
system installed at the plant. It is possible tite people responsible for these tasks may chamgeighout the course of the project crediting pkrio
Operation, maintenance and calibration intervaéstaing carried out by staff from the instrumenpatément according to the vendor’s specificationd a
under the guidance of internationally relevant emunental standards, in particular EN 14181 (2084)yvice will be performed by the supplier of th13.
YARA has defined an AMS checking procedure schedualewill continue to plan ahead for the remainyegrs of the crediting period, strictly adherindtte
relevant standards.

All monitoring procedures at YARA are also conductnd recorded in accordance with the procedurderu®O 9001 and ISO 14001, which is regularly
audited by an independent auditing organisationealited for ISO 9001 certificatiéh

2. Sample points

The sample points were chosen in accordance watiAMS requirements, EN 14181 requirements and lgnat pesign specifications to allow an optimum of
data collecting quality. The location of the sampénts for the DO measurement [NCSG] and tail gas flow measuren{®8&] was selected to provide
ease of access in a location close to the analy$er.most suitable location at Kdping S3 is dowewtn of the tail gas expander in an upwards-sloping
diagonal straight section of the tail gas pipe.

This section of pipe is 10.9m in length. The VS@&pbng point is positioned at 5.6m along this pipéijle the NCSG sampling point is located at 6.Time
calibration ports are a little further downstreanthie same section of the pipe, at 6.85m.

3. Analyser

The Dr. Fodisch MCA 04 Continuous Emissions Analyisecapable of analysing,® concentration in gas mixtures. The analysis sysCA 04 is an
extractive, continuous measuring system. It ex¢ractpartial gas flow from the flue gas, which id k® the analyser through a heated line (all heated
components of the measuring system are regulat&85tC). This state of the art gas sampling andlitimning system and the most advanced photometer
technology ensure high reliability and long opergtimes with short maintenance intervals.

The MCA 04 is a single beam photometer. It is basedhe absorption of infrared light. For the c#tion of a component’s concentration the measuring
technology registers unattenuated and attenuatensity in the range of absorption wave lengths.rfeasurement of JO, Gas filter correlation technique is
used.

According to EN 14181 the Analyser is QAL 1ested for the measurement of all standard compsrtbat usually are measured in the waste gaargé |
combustion plants, waste incineration plants orhaaical biological waste treatment plants. The QA¢gted components are: CO, NO,,SACI, NH;, H,O.

33 External auditor: DNV
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The QALL test for NO is currently ongoing and is expected to be cotadlen the near future. A QAL2 audit was performed]anuary 2010 by an
independent laboratory with EN ISO/IEC 17025 acitagidn. The final report will be provided to thetdrmining AIE as soon as it becomes available.

A hot extractive analyser was chosen in order wresbs a particular safety concern. Since the aealydl be installed downstream of the SCR unit rehe
ammonia is used for NCabatement purposes, there is a possibility offéh@ation of ammonium nitrate/nitrite. In case o€@d measurement system, as
usually applied in other plants, it is possibletttiae to the low temperature in the gas coolerthrdanalyzer solid nitrate/nitrite deposits couldck the
sampling lines, harm the analyzer and, in the woase, lead to explosions when mechanically remoleohg maintenance works. In case of the MCA 04
analyzer all parts of the system that come intdairwith the waste gas are heated well above 180¥i€refore no solid deposits of nitrate/nitrite @ossible.

At the moment no QAL1 tested NDIR-Analyzer fosNis available on the market that fulfils the regments of hot measurements according to the YARA
internal safety rules.

4. Sample Conditioning System

As the gas sample is extracted, particles are rethewth a heated filter unit at the sampling pantl the clean sampling gas is delivered throughéadekl
sampling line directly to the analyser in its catjrvia the sampling pump. The temperature of #mepding gas is always maintained at 185 °C. Thamum
flow rate to the analyser is controlled and coneetb a general alarm. The alarm is connectedetddita acquisition system.

5. Flow Meter

The Dr. Fodisch FMD99 measuring system allows cmmiis determination of the flow rate of stack dass type tested to the guidelines of the German
Federal Ministry for the Environment, Nature Cons¢ion and Reactor Safety on suitability testingnedasuring equipment for continuous measuring of
emission¥ and is therefore officially QAL1 approved.

The flow measuring device FMD 99 is a highly sewsitsystem for continuous, in-situ flow measuremeithe exhaust gas. The differential pressure is
continuously measured via the dynamic pressuregpobthe FMD 99.

The signal resulting from the differential pressigea degree of the velocity respective to the flmwhe exhaust gas. The flow meter is combinedh whe
internal measurement of the absolute stack gasyme$PSG) and the stack gas temperature (TSG).

Linking this device with the Emerson DeltaV datguasition system, the data flows can be conventechfoperating to standard conditions, taking irdocaint

the other flow parameters, such as temperatur@@ssure.

6. The data acquisition system

34TUV Immissionsschutz und Energiesysteme GmbH, Kidliv Rheinland Group Report No. 936/21203173/A vibBn Juli 2005

3 TUV Rheinland Sicherheit und Umweltschutz GmbH|rK@report number 936/808 005/C vom 18. Februai0208nd TUV Immissionsschutz und EnergiesysteméI&rkoln (report number
936/r6 vom 15. Oktober 2003).
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The YARA Koping S3nitric acid plant is equipped with an Emerson Déltiata collection and storage system that collaotsstores the values for all the
relevant monitoring parameters, as well as diffes¢stus signals of the AMS and the Nklve status signal from the nitric acid planttttiefines whether or
not the plant is in operation.

The data is stored simultaneously on 2 hard dtivgsevent the loss of data in case one hard daile Data that is directly related to plant opena, such as

oxidation temperature, oxidation pressure, ammfova rate, ammonia to air ratio and nitric acid guetion rate, is also stored. The flow chart betthwows
this system in more detail:
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7. Data evaluation

The nitric acid plant operator derives hourly agesafor all of the monitored parameters from theeEson DeltaV data management system. This data is
exported to EXCEL-format and delivered by emaiC& from the plant operator to N.serve, who is resjiae for the correct analysis of the deliverethda
accordance with the PDD.

At N.serve the received data is stored on the Mesileserver in a special section for the storagmonitoring data separately for each project. files are
protected against manipulation by a password. MrtiM&tilkenbaumer at N.serve is currently respblesfor the correct data handling and processiogthis
may change throughout the course of the projeditong period.

After a first plausibility-check, the data is tré&rsed to a special database system. All necessdeylations and steps of data analysis of the toong data
according to AM 0034 regulations, as well as otlegulations outlined in this PDD, are carried opt\bserve using the database tool.

The results of the data analysis are transferreeh tBxcel spreadsheet. The results are used fiontaef of Project emissions as well as for thegamation of
the Monitoring reports.

8. AMS QA procedures
The following section describes how the procedgresn in EN14181 for QAL1, 2 and 3 have been adhptel are practically applied at the YARA nitricdac
plant.

OAL1

An AMS shall ideally have been proven suitableifermeasuring task (parameter and composition @fltie gas) by use of the QAL1 procedure as spmetifi
by EN ISO 14956. This standard’s objective is toverthat the total uncertainty of the results al®difrom the AMS meets the specification for uraety
stated in the applicable regulations. Such suitgli#sting has to be carried out under specifinditions by an independent third party on a spedésting
site.

A test institute shall perform all relevant teststbe AMS. The AMS has to be tested in the laboyatod field.

The chosen Dr. Fédisch MCA 04 gas analyser is QXltésted for the measurement of all standard compisribat usually are measured in the waste gas of
large combustion plants, waste incineration plamtsnechanical biological waste treatment plantee TAL1 tested components are: CO, NO, SO2, HC1,
NH3, H20. The QALZ1 test for JO is currently ongoing and is expected to be cotaglen the near future. A QAL2 audit will be perwed by an independent
laboratory with EN ISO/IEC 17025 accreditation.

A hot extractive analyser was chosen in order tregb a particular safety concern. As describedealibis is a YARA internal safety precaution.

38 TUV Immissionsschutz und Energiesysteme GmbH, KV Rheinland Group Report No. 936/21203173/A frbga July 2005
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The chosen Dr. Fodisch FMD 99 stack gas flow miegsrfulfilled the requirements of the QAL1 and wascessfully tested by TUV Rheinland Sicherheit und
Umweltschutz GmbH, Kéln, Germatfy

OQAL2

QAL2 is a procedure for the determination of thébecation function and its variability, and a tesft the variability of the measured values of the &M
compared with the uncertainty given by legislatibhe QAL2 tests are performed on suitable AMS baate been correctly installed and commissionedten-s
(as opposed to QAL 1 which is conducted off-sif@AL2 tests are to be performed at least every 3syaacording to EN 14181 (or following any major
change to the monitoring system).

A calibration function is established from the rdéswf a number of parallel measurements performétl a Standard Reference Method (SRM). The
variability of the measured values obtained wite /AMS is then evaluated against the required uaceyt There is a problem in fully complying with
EN14181 since there is no regulation ogONemissions level and measurement uncertainty. lixatording to EN14181, the QAL2 test including tBBM
needs to be conducted by an independent “testingdicor laboratory which has to be accredited toI&R/IEC 17025. The QAL2 test was conducted in
January 2010. The final report will be providedtie determining AIE as soon as it becomes available

AST

In addition, Annual Surveillance Tests (AST) shob&dconducted in accordance with EN 14181; these @eries of measurements that need to be codducte
with independent measurement equipment in paral¢he existing AMS. The AST tests are performeduatly. If a full QAL 2 test is performed (at least
every 3 years), an additional AST test is not ne@gsin that same year.

OAL3

QAL3 describes the ongoing quality assurance anchtereance procedures and documentation for the AMI&lucted by the plant operator. With this
documentation it can be demonstrated that the A8B icontrol during its operation so that it congs to function within the required specificatidns
uncertainty.

This is achieved by conducting periodic zero arahsghecks on the AMS. Zero and span adjustmentgaortenance of the AMS may be necessary depending
on the results of the evaluation. The results efdhecks will be recorded in control charts (foareple Shewhart/CUSUM etc), which will be used taleate

the zero and span drift. In essence, YARA staffquens QAL3 procedures through the establishedcation procedures described below.

AMS calibration and QA/QC procedures
The monitoring equipment used to derive th®Mmissions data for this project will be made pathe ISO 9001 procedures.

$7TUV Rheinland Sicherheit und Umweltschutz GmbH|rk@report number 936/808 005/C vom 18. Februai0208nd TUV Immissionsschutz und EnergiesysteméI&rkoln (report number
936/r6 from 15. October 2003
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N.O-Analyser Zero Adjustments/Calibration

Conditioned ambient air is used as reference gathézero check. The zero adjustment is conduatedmatically every 24 hours. Manual adjustmengs ar

done at least once every four weeks (the calibrdtiequency might be adjusted if necessary).

N.O-Analyser Span Adjustements/Calibration
Manual span checks are done with certified calibnagjas at least once every four weeks (the caidsrdrequency might be adjusted if necessary).

The results and subsequent actions are all docesha@stpart of the QAL3 documentation. In addittbe, analyser room and equipment is visually insgzbat
least once a week and the results are documengtalgser specific log-books.

Flow meter calibration procedures
The flow meter FMD 99 itself does not need to bécated since it is a physical device which widltrhave drift. Therefore, it is sufficient to regtlyy inspect
the physical condition of the Dr. Fodisch FMD. dt checked regularly for the following: Visual che@tectric check; cleaning of probe, if necessémy.
addition the flow meter is checked during the QAd2l AST tests by an independent laboratory by casgato a standard reference method (SRM).

D.1.1.1. Data to be collected in order to monitoemissions from the

project, and how these data wille archived:

ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment

(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2.)

P.1 NCSG N,O analyser mgNO/Nn? Measured Hourly average | 100% Electronic The data output

(part of AMS) (converted from value based on a from the

Average NO ppm if recording analyser will be
concentration in necessary) frequency of 2 processed using
the tail gas seconds. appropriate
during the software. The
project information will
campaign n. be stored for the

duration of the
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project, plus two
years thereafter.

p.2 VSG Gas volume flow| Nni/h Measured Hourly average | 100% Electronic The data output
meter (part of value based on 3 from the tail gas
Average Volume| AMS) recording flow meter will
flow rate of the frequency of 2 be processed
tail gas during seconds. using
the project appropriate
campaign n. software and
corrected for
standard
conditions
(273.15 °K,
1013.25 hPa)
using TSG (P.7)
and PSG (P.8)
data.
The information
will be stored for
the duration of
the project, plus
two years
thereafter
P.3 OH, Production Log, | Hours Measured Daily, compiled| 100% Electronic Electronically
plant status for entire recorded, based
Total operating | signal campaign on plant status
hours during the signals
project
campaign n
P.4 NAR Nitric acid flow | tHNG; Measured and | Hourly average | 100% Electronic Measurements
meter calculated at value based on 8 will be cross-
Metric tonnes of 100% recording checked against
100% concentration frequency of 30 a Mass Balance
concentrated seconds. Calculation (see
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nitric acid section D.1.1.2
during the for details). The
project Mass Balance
campaign n calculation will
also actas a
back-up in case
of flow meter
malfunction.
P.5 PE Calculation from| tN,O calculated Calculated after] 100% Electronic
measured data. each project
N,O emissions campaign
during the
project
campaign n.
P.6 EF, Calculated from | tN,O / tHNG; Calculated After each 100% Electronic
measured data project
Emissions factor campaign
calculated for
the project
campaign n
pP.7 TSG Probe (part of °C Monitored. Hourly average | 100% Electronic Used for
the AMS gas value based on 3 normalization of
Temperature of | volume flow recording VSG
tail gas meter). frequency of 2 measurement to
seconds. standard
conditions see
P.2
Also to be
monitored
throughout the
baseline
campaign.
P.8 PSG Probe (part of Pa Monitored. Hourly avezag 100% Electronic Used for
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Pressure of tail
gas

the AMS gas
volume flow
meter).

value based on g
recording
frequency of 2
seconds.

normalization of
VSG
measurement to
standard
conditions see
P.2

Also to be
monitored
throughout the
baseline
campaign.

P.9

AIFR

Ammonia to air
ratio to the
ammonia
oxidation
reactor (AOR)

Ammonia & Air
flow meters

%

Monitored &
Calculated

Hourly value

100%

Electronic

Data of AIFR
will be used to
determine if the
plant was
operating
outside the trip
point ranges
during the
project
campaigns.

AIFR is also to
be monitored
throughout the
baseline
campaign to
determine if the
plant was
operating
outside of
AIFRnax
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P.10 Ot Thermocouple | °C Measured Hourly value 100% Electronic Data of OT will
with tag number be used to
Oxidation ‘48TICA-807" determine if the
temperature in | inside the AOR plant was
the ammonia operating
oxidation outside the trip
reactor (AOR) point ranges
for each hour of during the
the production project
campaign campaigns.
OT is also to be
monitored
throughout the
baseline
campaign to
determine if the
plant was
operating
outside of
OTnormal
P.11 GSroject Plant Recorded For each projedt 100% Electronic or To be obtained
documentation campaign paper during the
Gauze supplier project
for project campaigns.

campaigns

This information
isused as a
plausibility
check against
the information
on Gauze
Composition.
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P.12 GGroject Plant % of various Recorded For each project 100% Electronic or To be obtained
documentation | metals campaign paper during the
Gauze project
composition campaigns
during project
campaigns
P.13 Cl, Daily HNG; tHNG; Calculated At the end of the 100% Electronic
production data project
Length of the campaign
project
campaign in
tonnes of nitric
acid produced
P.14 EFeq Swedish kgNO/tHNG; Not applicable Continuous. 100% Paper Continuous
Environmental | (converted, if surveillance
Emissions cap | Law necessary) throughout
for N,O from crediting period
nitric acid
production set Also to be taken
by government into
or local consideration
regulation throughout the
baseline
campaign

D.1.1.2. Description of formulae used to estimatgroject emissions (for each gas, source etc.; eni@ss in units of CO, equivalent): |

Since the factual project emissions factors have/@bbeen established, the following equationsugesl for estimating in this PDD the emissions etgueduring
the project:

EFres= EFaipr*(1- AE) (kgNO/tHNO) (1)
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Where:

Variable Definition

EFpesi= Estimated Project Emissions Factor (KQNHNOs)

ERsipr = Preliminary Baseline Emissions Factor, cal@ddh accordance with section A.4.3.1 (kgRHNGO:;)

AE = Predicted Abatement Efficiency of secondzatalyst (%)

PEns= EFpest* NAPR,g/ 1000 (tNO) (2)
Where:

Variable Definition

PEng= Estimated Project Emissions during campaigiNgd)

NAPNgg = Estimated HN@production during campaign n (tHNO

ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2.)
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B.1 NCSGc N,O analyser mgNO/Nn? Measured Hourly average | 100% Electronic The data output
(part of MCA 04 | (converted from value based on 3 from the analyse
Average NO AMS) ppm if recording will be processed
concentration in necessary) frequency of 2 using
the tail gas seconds. appropriate
during the software.
baseline The information
campaign. will be stored for
the duration of
the crediting
period
B.2 VSGc Gas volume flow| Nni/h Measured Hourly average | 100% Electronic The data output

Average Volume
flow rate of the
tail gas during
the baseline
campaign.

meter FMD 99

value based on g
recording
frequency of 2
seconds.

from the tail gas
flow meter will
be processed
using
appropriate
software and
corrected for
standard
conditions
(273.15 °K,
1013.25 hPa)
using TSG (P.7)
and PSG (P.8)
data.

The information
will be stored for
the duration of
the crediting
period, plus 2
years thereafter
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B.3 OHsc Production Log, | Hours Measured Daily, compiled| 100% Electronic Electronically
plant status for entire recorded, based
Total operating | signal campaign on plant status
hours during the signal
baseline
campaign
B.4 NARc Plant data on tHNG; Calculated using| Daily, compiled | 100% Electronic No accurate
NH3 mass balance for entire HNO3 flow
Metric tonnes of | consumption, calculation campaign meter yet
100% weight of HNO3 (MBC) installed.
concentrated exported and MBC will be
nitric acid quantity of cross-checked
during the ammonium with tank level
baseline nitrate produced measurements
campaign and SAP billing
information.
B.5 BB Calculated from | tN,O Calculated At the end of the 100% Electronic
measured data baseline
Total N20O campaign
emissions during
the baseline
campaign
B.6 ERs. Calculated from | tN,O/tHNG; Calculated At the end of the| 100% Electronic
measured data baseline
Emissions factor campaign
for the baseline
campaign
B.7 AFR Ammonia flow | kgNH/h Measured Hourly average| 100% Electronic Monitored data
meter value based on g of AFR will be
Ammonia Flow recording used to
rate to the frequency of 30 determine if
ammonia seconds. plant was
oxidation operating outside
reactor (AOR) of AFR,aduring
the baseline
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campaign.
B.8 UNC Calculation of % Calculated Once, following| 100%
combined commissioning
Overall uncertainty of of AMS
measurement AMS
uncertainty of
the AMS
B.9 Clg. Daily HNG; tHNG; Calculated At the end of the 100% Electronic
production data baseline
Length of the campaign
baseline
campaign in
tonnes of nitric
acid produced
B.10 OR Pressure probe | Pa Measured Hourly value. 100% Electronic Data &t @vill
at the burner be used to
Pressure in the | inlet determine if the
ammonia plant was
oxidation operating outside
reactor (AOR) of ORormal
for each hour of during the
the production baseline
campaign campaign
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B.11 GS. Plant Recorded For the baseline 100% Electronic or To be obtained
documentation campaign paper during the
Gauze supplier baseline
for the baseline campaign.
campaign
This information
isused as a
plausibility check
against the
information on
Gauze
Composition.
B.12 GG, Plant % of various Recorded For the baseline 100% Electronic or To be obtained
documentation | metals campaign paper during the
Gauze baseline
composition campaign
during baseline
campaign

Since the factual baseline emissions have noteet lestablished, the following equations are useddtimating in this PDD the emissions expectathduhe
baseline campaign:

BEBCest=

Where:
Variable
BEBCest=
EFger =
NAPgces =

EFsLpr* NAPgces/ 1000

Definition

(tNO)

Estimated Emissions during baseline campaigsQ}N

Preliminary Baseline Emissions Factor, cal@dah accordance with section A.4.3.1 (kGHNGO;)

Estimated HN@production during baseline campaign (tH)NO

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.

3)




%’@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ovveee
N ~

Joint Implementation Supervisory Committee page 44

Emissions reductions from the project will not benitored, but calculated following measurementhef parameters listed in section D.1.1.1 and D.1.1.3
above.

D.1.2.2. Description of formulae used to calculatemission reductions from the_project (for each gasource etc.; emissions/emission
reductions in units of CO, equivalent):

Measuring of BO data sets for the calculation of project emission

Throughout the project’s crediting periodhONconcentration (NCS{pand volume flow in the stack gas (V§@re to be monitored. The monitoring system tesi
separate hourly average values for NG8@d VSG based on 2-second interval readings. Theg2 dvta sets (consisting of NCS&hd VSG average values for
each operating hour) can be identified by mearsswfique time / date key indicating when exactb/thlues were observed.

Furthermore, the operating hours (Hs recorded by the plant’'s process control systednthe nitric acid production output (NARre required for calculating the
project emissions.

Calculation of HNO3 production (NAP)
Baseline

Since an accurate and reliable HN{@w meter has not yet been installed at the plt& current flow meter often malfunctions), th&ia acid production is
currently ascertained by means of a mass balancel&i@on, taking into account ammonia consumptasfollows:
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Qgo1 X PNH3
Production= ——— (4)
K,x 1000

Where:

Qeo1= NHS3 flow to the reactor in Ngt (Flow meter F-801)
pnus= Ammonia density 0.771kg/Ngm
K,=  Constant of ammonia production (0.287kgag HNO;

This result is then cross-checked against the gyaitHNO; exported off-site (SAP billing information), theantity of ammonium nitrate produced from nitrigdac
on-site and the tank level measurements.

Project

A new and more accurate HN@ow meter will be installed before the beginnioigthe first project campaign and will be used tasure NAP throughout the
project activity. The resulting figures will be sachecked against the mass balance calculatienlges above.

Furthermore, in order to ensure the reliabilitytod baseline NAP measurement results achievedtigtiMiass Balance Calculation, the results of tleassulations
shall be reassessed during the first verificatiowomparison with the measurements recorded Wwagmew HNO3 flow meter during the first project gangn.

Downtime of Automated Monitoring System
In case of malfunction of the AMS during thaselinecampaign, either the conservative IPCC defautofaaf 4.5kg NO/tHNG; or the last valid measured value

(whichever is théowes) will be applied for calculating the baseline esiogs factor. In the case of malfunction of the @&luring theproject campaigns, the
highest measured value in the campaign will beiaggbr calculating the campaign emissions factor.
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Measurement during plant operation

Only those data sets collected during operatiah@fplant shall be used as a basis for determthimgampaign-specific project emissions. Most [3lduave
one or more trip point values, normally definedthy manufacturer and specified in the plant’s djpegananuals. At Kbping S3, the plant’s operatiostatus
can be determined by whether or not NH3 is stilivihg into the AOR. When the ammonia valve statgsa indicates that the plant’s ammonia valve is
closed, the plant is considered to be off-lineadidition, trip point values for oxidation temperatand ammonia to air flow ratio have been defimed these
parameters will be used for the purposes of a fléig check, since as soon as the Nklve closes, both the NFir ratio and oxidation temperature will be
immediately affected and go outside the trip poamiges. The trip point range for the ammonia diedatemperature is 830°C (min) to 925°C (max), levtiine
maximum ammonia to air ratio is 11.5%.

In order to ensure the proper functioning of the;ldHd air input transmitters, particularly followiagy major shutdown or trip of the plant, the parfance
of the transmitters and signals relating toNidd air flows are checked by the operators folhgnany shutdown of the plant that lasts longer thaours.
In addition, the production figures are analyseaaaily basis by the responsible operator andsagnjificant deviation in oxidation temperature is
immediately investigated.

For the avoidance of doubt, data sets containihgegaduring shut down of the plant are not to lgaréed as AMS downtime readings (as defined above).

Application of instrument correction factors / eiimation of implausible values

The correction factors derived from the calibratoomve of the QAL2 audit for all components of S, as determined during the QAL2-test in accooaawith
EN14181, must be applied onto both VSG and NCS(&ssrthese were already automatically applieddodlv data recorded by the data storage systdme alant.

For all O data sets a plausibility check is conducted goatance with current best practice monitoring déads. All data sets containing values that are
implausible are eliminated.

Determination of the permitted operating conditiafighe nitric acid plant to avoid overestimatiohb@aseline emissions

In order to avoid the possibility that the opergtaonditions of the nitric acid production plangé anodified in such a way that increase®Neneration during
the baseline campaign, the normal ranges for apgraonditions shall be determined for the follogriparameters:

(i) oxidation temperature; (ii) oxidation pressufi@¢) ammonia gas flow rate, and (iv) air inpub rate
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The permitted range shall be established usingrbeedures described below. Note that data foetpbasameters is now routinely logged in the process
control systems of the plant.

(i) and (ii) Oxidation temperature and pressure:

Process parameters to be monitored are the foltpwin

OTn Oxidation temperature for each hour (°C);
O Oxidation pressure for each hour (Pa);
OThnormal Normal range for oxidation temperature (°C);
OPhormal Normal range for oxidation pressure (Pa).

The permitted range for oxidation temperature aeggure is to be determined using historical dat#he operating range of temperature and pregsure
five previous campaigns.

However, the four previous campaigns at the S3tplaimch ran from April 2007 to November 2009, canbe considered representative of standard plant
operation, since a partial batch of secondary ygsttalas installed for industrial testing purposésaddition, data from the two campaigns priotttat
(between 18.01.2006 and April 2007) is missingeesitne data recording system crashed and all tlaewdtes irretrievably lost.

The project participants therefore have no choigeduse data from the five campaigns prior t@®1&006 in order to determine the historic operatanges
for OT and OP. These five campaigns cover the gdriom 05.11.2003 to 18.01.2006.

The permitted range is determined through a sizdisinalysis of the historical data in which three series data is to be interpreted as a sampke fo
stochastic variable. All data that falls within tingper and lower 2.5% percentiles of the sampleilligion is defined as abnormal and shall be elated. The
permitted range of operating temperature and pressuhen assigned as the historical minimum @aluparameter below which 2.5% of the observdies)
and maximum operating conditions (value of parameteeeded by 2.5% of observations).

(iii) and (iv) Ammonia gas flow rates and ammoniad air ratio input into the ammonia oxidation reacta (AOR):

Parameters to be monitored:
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AFR Ammonia gas flow rate to the AOR (tAH);

AFRmax Maximum ammonia gas flow rate to the AOR (ti];
AIFR_ Ammonia to air ratio (%);

AIFRmax_ Maximum ammonia to air ratio (%).

The upper limits for ammonia flow and ammonia toratio shall be determined using historical maximaperating data for ammonia gas and ammonia to air
ratio for five previous campaigns.

However, as described above, the four previous aanp at the S3 plant (which ran from April 200MNvember 2009) cannot be considered representative
of standard plant operation, since a partial batcdecondary catalyst was installed for industeating purposes. In addition, data from the tampaigns
prior to that (between 18.01.2006 and April 20@&7nissing, since the data recording system crasheéall the data was irretrievably lost.

The project participants therefore have no choigeduse data from the five campaigns prior t@®1&006 in order to determine the historic maximum
operating values for AFR and AIFR. These five caigmsicover the period from 05.11.2003 to 18.01.2006

Once the permitted ranges for pressure, temperatom@onia flow rate and ammonia to air ratio arewheined, it must also be demonstrated that thersges
are within the specifications of the facility. 16ty the baseline campaign must be reassessed.

Calibrations for the operating parameters OT, OFRAnd AIFR (including primary air flow) will be o@&d out in accordance with Yara internal quationtrol
procedures.

Composition of the ammonia oxidation catalyst

In accordance with methodology AM0034 ver 03.4tHE composition of the ammonia oxidation catalysstd for the baseline campaign and after the
implementation of the project are identical to the¢d in the campaign for setting the operatinglitmms (previous five campaigns), then there sbalho
limitations on NO baseline emissions".

In the case of Kdping S3, the previous four campaizpnnot be considered representative of norraat pperation, since a partial batch of secondatglyst

was installed for industrial testing purposes. iiddally, in order to remain consistent, the sggneduction campaigns should be used for assesshgatze
composition as are used for establishment of tei@tical operating ranges, as specified above {08003 to 18.01.2006).
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In the case of S3, the gauze composition used gleampaign number three (8.10.2004 to 26.01.208%) @ be considered representative of standarcegauz
composition and must be excluded from the analysissmergency replacement gauze pack was usedpomee to an unexpected stoppage at the end of
campaign two, due to mechanical problems with tmadx basket. The remaining four campaigns withdsied gauze packs will therefore be used for the
determination of GCnormal.

The same gauze supplier and composition is beied i the baseline campaign and shall contindeetosed for the duration of the project.
The composition of the gauzes at Syra 3 is higbhfidential and this information will only be madeailable to the determining and verifying AIEs.

Parameters to be monitored for composition of titalgst are as follows:

GSvormal Gauze supplier for the operation condition campsign
GSL Gauze supplier for baseline campaign;

G Soroject Gauze supplier for the project campaigns;

Grormal Gauze composition for the operation condition cagnms
GGCaL Gauze composition for baseline campaign;

G Coroject Gauze composition for the project campaigns

Campaign Length

In order to take into account the variations in pamgn length and its influence on® emission levels, the historic campaign lengtlésthe baseline
campaign length are to be determined and compar# tproject campaign length. Campaign lengttefsxdd as the total number of metric tonnes ofaitr
acid at 100% concentration produced with one sghakes

Historic Campaign Length (Glima)

The average historic campaign lengBLéomal ) is defined as the average campaign length fofitieehistoric campaigns used to define the opegati
conditions (the five campaigns between 05.11.208818.01.2006), excluding abnormal campaigns. Whishen be used as a cap on the length of the

baseline campaign. See annex 2 for more detailGLowrmal.

Baseline Campaign Length (&l
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If CLsL < CLnoma, all N20O values measured during the baseline campaigheased for the calculation of EEfsubject to the elimination of data that was
monitored during times where the plant was opegatutside of the ‘permitted range’).

If CLeL> Clnoma, N20 values that were measured beyond the leng@lefma, during the production of the quantity of nitric @gi.e. the final tonnes
produced) are to be eliminated from the calculatibBFsL.

Project Campaign Length

(a) Longer Project Campaign
If the length of each individual project campaigm longer than or equal to the average historicpzagm length Chormay, then all NO values measured
during the project campaign can be used for theutation of EF (subject to the elimination of d&tam the ammonia/air analysis, see above);

(b) Shorter Project Campaign
If CLn< CLnorma recalculate E#t by eliminating those PO values that were obtained during the producticilmnes of nitric acid beyond the &fLe. the last
tonnes produced).

Determination of baseline emission factor: measureent procedure for NeO concentration and gas volume flow

N20 concentration and gas volume flow are to be moadt throughout the baseline campaign. The EN14b&ipliant monitoring system will provide
separate readings for® concentration and gas flow volume for a definedqal of time (an hourly average will be calculatesin the values recorded every
2 seconds). Error readings (e.g., downtime or matfon) and extreme values are to be automatiediliyinated from the output data series by the nooimig
system.

Measurement results can be distorted before ard@dtriods of downtime or malfunction of the moriiig system and can lead to mavericks. To eliminate
such extremes and to ensure a conservative appitbactollowing statistical evaluation is to be heg to the complete data series afINconcentration, as
well as to the data series for gas volume flow. Stagistical procedure will be applied to data ot#d after eliminating data measured for periodenelhe
plant was operating outside the permitted ranges:

(a) Calculate the sample mean (x);

(b) Calculate the sample standard deviation(s);
(c) Calculate the 95% confidence interval (equdl.86 times the standard deviation);
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(d) Eliminate all data that lie outside the 95%fadence interval,
(e) Calculate the new sample mean from the remgwmfues (volume of stack gas (VSG) argDNoncentration of stack gas (NCSG).

The average mass ob@® emissions per hour is estimated as a produtteoNCSG and VSG.he NO emissions per campaign are estimated as a protiuct
N20 emissions per hour and the total number of commperating hours of the campaign using the faligvequation:

BEsc = VSGsc * NCSGsc * OHge * 10° (tN,O) (5)

The plant-specific baseline emissions factor regmesg the average20 emissions per tonne of nitric acid over one ¢alinpaign is derived by dividing the
total mass of BD emissions by the total output of 100% concentrat&gic acid for that period.

The overall uncertainty of the monitoring systeralsalso be determined during the QAL2 audit arerfeasurement error will be expressed as a pegeenta
(UNC). The NO emission factor per tonne of nitric acid produsethe baseline period (EF shall then be reduced by the estimated percemtageas
follows:

UNC BEsc
ERsL = 1- tN;O/tHN 6
s (150 ) (e (INOIHNOY ©
Where:
EFs. = Baseline MO emissions factor (tMD/tHNQs)
BEzg: = Total NeO emissions during the baseline campaign@N
NCSGc = Mean concentration of 20 in the stack gas during the baseline campaigiN¢@D(:)
OHgc = Total operating hours of the baseline campaign (h)
VSGe = Mean gas volume flow rate at the stack in the lras@heasurement period fm)*®

38 VSGgc and NCSG@c should be measured simultaneously and values dheuéxpressed on the same basis (wet or dry)randdsbe corrected to normal conditions (101.32§,KPdeg C). If
the instrument (or measurement system) uses arithlgdo convert actual conditions to normal coiwfis, the proper source of such an algorithm shbaldsed (e.g., based on procedures of
EN14181). In all cases, either manual or algorittesed conversion of actual conditions to normatlt@ns, the temperature and pressure of actualitions of stack gas should be recorded as
per the monitoring plan of this methodology.
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NAPsc
UNC

Total nitric acid production during the baselinenpaign (tHNQ)
Overall uncertainty of the monitoring system (#glculated as the combined uncertainty of thei@gpnonitoring equipment

In the absence of any national or regional regaatigoverning BD emissions, the resulting EFRwill be used as the baseline emission factor.

The baseline campaign is not valid and must be repgedif the plant operates outside the permitted rariggerating conditions (seBetermination of the
permitted operating conditions.above for more detajl$or more than 50% of the duration of the basela@pgaign. In order to further ensure that operating
conditions during the baseline campaign are reptaiee of normal operating conditions, statistiegts should be performed to compare the averglges

of the permitted operating conditions with the ager values obtained during the baseline deterromatriod. If it can be concluded with 95% confiden
level, in any of the tests, that the two valuesdifferent, then the baseline determination shdadepeated.

Calculation of the Project Emissions
The same statistical data evaluation that was iestabove for the calculation of baseline emissisralso to be applied to the project data series.
Estimation of campaign-specific project emissions

The total mass of }D emissions in a Campaign (&S the product of the remaining valid NCS&hd VSG-values multiplied by OH
The following equation is used:
PE,= VSG, * NCSG * 10° * OH, (tNO) @)

The plant-specific project emissions factor, repn¢isig the average  emissions per tonne of nitric acid over the re8pe campaign, is derived by dividing the
total mass of BD emissions by the total output of 100% concentrat&gic acid for that period.

The average MD emissions per metric ton of 100% concentratettratid for the campaign (EFshall then be calculated as follows:
EF, = (PE./ NAR) (tN;O/tHNG) (8)

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



%’@‘} JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 ovice
N ~
Joint Implementation Supervisory Committee page 53

where:

Variable Definition

PE, total specific NO emissions during the campaign (kgNl

EF, Emissions factor used to calculate the emissiamra the campaign n (kg/tHNOs)
NCSG, Mean concentration of D in the tail gas stream during the campaign (pa/Nr)
OH, Operating hours of the plant during the campaign (h

VSG, Mean tail gas volume flow rate during the campdigith)

NAP, Nitric acid production during the campaign (tHNO

Derivation of a moving average emission factor

A moving average emission factor shall be calcdl@eaccordance with AM0034 ver 03.4. However, sitite objective of the moving average emissions
factor is to account for possible long term emissitrends (and not to penalise the project padmdgpfor any temporary period of technical diffigiyl any
periods during which the catalyst was experient@atpnical problems should be excluded from theutaton of the moving average emissions factorgesin
these periods would not be representative of stdnulant operation.

The moving average emission factor is to be caledlas follows:

EF ma, = (EF, +EF, +...+ EFn)/n (tN20/tHNOs) 9)

This process is repeated for each campaign sutl timaving average EEnis established over time, becoming more represeatand precise with each
additional campaign.

To calculate the total emission reductions achiemedcampaign, the higher of the two valuesdBnd ERshall be applied as the emission factor relevant fo
the particular campaign to be used to calculatsgions reduction s (B Thus:

If EFma,nZ EFn s thenEFp: EFma,n (10)
If EF man< EFn, ,thenEFp n=EFn
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Where:

Variable Definition

EFn = Emissions factor calculated for a specific proganpaign (tN20/tHNO3)

EF man = Moving average (ma) emissions factor after nth cagns, including the current campaign (tN2O/tHNO3)

n = Number of campaigns to date

EFp = Emissions factor that will be applied to calcultite emissions reductions from this specific campdig. the higher of EFx and EFn)
(tN2O/tHNO3)

Minimum project emission factor
A campaign-specific emissions factor shall be usezhp any potential long-term trend towards desirggNeO emissions that may result from a potential build
up of platinum deposits. After the first ten cangpesi of the crediting period of the project, the éstvER observed during those campaigns will be adopted as

minimum (Efmin). If any of the later project campaigns resultamEmR that is lower than Efm, the calculation of the emission reductions fat tharticular
campaign shall use kirand not Ek

Leakage
No leakage calculation is required.

Calculation of emission reductions

Theemissions reductions for which ERUs will be issuefibr the project activity are determined by dedugtihe project-specific emission factor from the

baseline emissions factor and multiplying the relsylthe production output of 100% concentratedmécid over the campaign and the GWP ¢gbNas
follows:

ERU = (ERy. - EFR,) X NAP X GWR,o (tCO.) (11)
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Where:

Variable Definition

ERU = Emission reductions awardable to the prdjgcthe specific campaign (tG€)

NAP = Nitric acid production during the projeetapaign (tHNG). The maximum value of NAP shall not exceed theigtecapacity’.
ERg = Baseline Emissions factor (kgDItHNG);

ER = Emissions factor used to calculate the emissitom the particular campaign (i.e., the higheEBfianand ER (kgN,O/tHNO;).
GWR\20= Global warming potential of 20 as per IPCC default value (310) (20N,0)

Impact of regulations

Should NO emissions regulations that apply to nitric adahps be introduced in the host country or jurisdit covering the location of the project activity,
such regulations shall be compared to the calalilaaseline emissions factor for the projectefFregardless of whether the regulatory level jgressed as:

* An absolute cap on the total volume ofINemissions for a set period;
* A relative limit on NO emissions expressed as a quantity per unit @ububr
* A threshold value for specificA® mass flow in the stack.

In this case, a corresponding plant-specific emrssiactor cap (max. allowed «V/tHNGs) is to be derived from the regulatory level. Iétregulatory limit is
lower than the baseline factor determined for ttugget, the regulatory limit shall serve as the rzaseline emissions factor, that is:

If EFgL> EFeq (12)
Then the baselined emission factor shall be E§for all calculations.

Where:

39 The ‘design’' capacity means the total yearly capéodnsidering 365 days of operation per yeapersthe documentation of the plant technology mter{such as the Operation Manual). If the
plant has been modified to increase production,saratt de-bottleneck or expansion projects were &eteghbefore December 2005, then the new capacigrisidered 'design’, provided proper
documentation of the projects is available
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EFg. = Baseline emissions factor Q/tHNGOs)
EFy = Emissions level set by newly introduced policiesegulations (tO/tHNGs).

not applicable

ID number Data variable Source of data Data unit Measured (m) Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2.)

| D.1.3.2. Description of formulae used to estimaleakage (for each gas, source etc.; emissions initgrof CO, equivalent):

>>

not applicable

D.1.4. Description of formulae used to estimate assion reductions for the_project (for each gas, smce etc.; emissions/emission reductions in
units of CO, equivalent):

The following equation is used for estimating tha@ssions reductions to be awarded to the projetti;iPDD, since the factual baseline and projetssions
factors have not yet been established:

EFpes= EFaipr*(1- AE) (kgNO/tHNO) (13)
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Where:

Variable Definition

EFpesi= Estimated Project Emissions Factor (KQNHNOs)

ERsipr = Preliminary Baseline Emissions Factor, cal@dah accordance with section A.4.3.1 (kgRHNGO:;)

AE = Predicted Abatement Efficiency of secondaatatyst (%)

ERUsis= (EFsLpr - EFpes) X NAR, / 1000 X GWR,o (tCO2e) (14)
ERUps = Estimated number of ERUSs to be issued to the pr@i€©2e)

NAPy, - Budgeted or Estimated Annual Nitric Acid Product{tidNOs)

GWPR0= Global Warming Potential of J (310 tCQe/tN;O)

information on the environmental impacts of the prgect:

For detailed information on good monitoring practice and performance characteristics see Annex 3.

D.2. Quality control (QC) and quality assurance (QA procedures undertaken for data monitored:

Data Uncertainty level of | Explain QA/QC procedures planned for these datahyrsuch procedures are not necessary.
(Indicate table | data
and ID number)| (high/medium/low)

D.1.1.1.: low Regular calibrations according to vendor specifoces and recognised industry standards (EN

P1, P2, P3, P7, 14181). Staff will be trained in monitoring procees and a reliable technical support infrastructure
P8 will be set up.

D.1.1.3: Third party audits by laboratories with EN ISO/IE@025 Accreditation

B1, B2, B3
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D.1.1.1: low Calculated values included in evaluation by thiadty AIE
P5,P6, P13
D.1.1.3:

B5, B6, B8, B9

D.1.1.1: low Included in plant internal Quality Assurance progras validated by third party during ISO 9001/
P4, P9, P10 ISO 14001 audit

D.1.1.3:
B4,B7, B10

D.1.1.1: low Constant factors included in evaluation by thirdp&IlE
P11, P12, P14
D.1.1.3

B11, B12

D.3. Please describe the operational and managemesttucture that the project operator will apply in implementing the monitoring plan:

At the time of writing this PDD, the following pelepare responsible for the listed project taskswvéleer, it is possible that the responsible peoyg alhange
throughout the course of the project activity.

General Project Responsibilities

Yara central project coordination:
Peter Fauconnier (TPO Nitric acid)
- AMS/General coordination

Oystein Nirisen (catalyst department)
- Catalyst development

N.serve:
Rebecca Cardani-Strange (Project Manager)
- Project Implementation and official project docutaion
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Martin Silkenbaeumer (Monitoring Specialist)
- Final data analysis, ERU calculations and projemtitoring consultant

Koping Site Management & Local Project Responsibities:

Site Management:
Jon Sletten (Site Manager)
- Overall political and project strategy

Par H66k (Production Manager)
Lars-Haken Karlsson (HESQ Manager)
- Environmental permit responsibilities

Plant personnel:
Axel Pallin (Process Engineer)

- Project management/implementation
- Data collection

Mikael Larsson (Instrumentation Supervisor)
- Instrumentation calibration and maintenance

Jozef Meglic (Automation Engineer)
- Data collection and storage, back-up procedures

Operation, maintenance, calibration and servicerials are being carried out by staff from therinsient department according to the vendor’s spetifins
and under the guidance of internationally relexamntironmental standards, in particular EN 1418430

YARA Kdping S3 has defined an AMS checking procedsechedule and will continue to plan ahead foréimeaining years of the crediting period, strictly
adhering to the relevant standards.

All monitoring procedures at YARA Kdping S3 are@tonducted and recorded in accordance with thegpitres under ISO 9001, which is regularly audited
by an independent auditing organisation accreddetsO 9001 certification (see section D.1.)
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| D.4. Name of person(s)/entity(ies) establishing thmonitoring plan:

N.serve Environmental Services GmbH
Grosse Theaterstr. 14

20354 Hamburg

Germany

www.nerve.net

contact@nserve.net

N.serve is listed as a project participant in Antex
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\ SECTION E. Estimation of greenhouse gas emissiondactions |

‘ E.1. Estimated project emissions: |

Using the assumptions from section A.4.3.1 abdwefallowing project emissions are estimated fer th
project activity in the crediting period. The firgediting period would start on th& May 2010.

Please note that all figures in the calculationlebhave been rounded to the nearest tonne of d®2e.
view of the fact that the figures link directlyaaletailed excel spreadsheet, the final total maty n
accord completely with the preceding figures

Crediting Period (year) Estimate of annual
project emissions
[tCO €]
2010 (May to Dec) 22,15p
2011 33,232
2012 33,232
Total estimated project emissions over the creglitin
period until end 2012 (tonnes
of CO2 equivalent) 88,61
Annual average of project emissions over the dreglit
period until end 2012 (tonnes of
CO2 equivalent) 33,232
Table 6 (part A): Estimated project emissions u2(il 2
Crediting Period (year) Estimate of annual
project emissions
[tCO €]
2013 31,946
2014 31,946
2015 31,946
2016 31,946
2017 31,946
2018 31,946
2019 31,946
Total number of crediting years
10
Total estimated project emissions over the 10-yr
crediting period (tonnep
of CO2 equivalent) 312,239
Annual average of estimated project emissions theer|
10-yr crediting period (tonnes of
CO2 equivalent) 31,224

Table 7 (part B): Estimated project emissions frdit®onwards
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E.2. Estimated leakage:

No leakage emissions do occur.

E.3. Thesumof E.1. and E.2.;

See E.1.

E.4. Estimated baseline emissions:

Business as usual emissions

As described in section A.4.3, in the businesssasluscenario emissions would continue unabated at
the current preliminary baseline emissions factaf.9%g/tHNOs until the end of 2012l'he figures in
the table below show the emissions that would rilastly occur in the absence of the JI project, hgki
into account the estimated conservative UNC deduaaif 5% (in reality this figure is expected to be
slightly lower).

Crediting Period (year) Estimate of annual BL Emissons
(minus AMS uncertainty) [tCO €]

2010 (May to Dec) 210,192
2011 315,289
2012 315,289

Total estimated baseline emissions overl the
crediting period until end 2012
(tonnes of CO2 equivalent)

840,77(
Annual average of baseline emissions oyer
the crediting period until end 2012
(tonnes of CO2 equivalent) 315,289

Table 8 (part A): Estimated baseline emissiond @tl2

During the discussion period prior to the issuamfcine most recent environmental permit, Yara Kgpin
S3 reached an agreement with the Swedish EPA taeeits emissions in the year 2013 to 2.5kg
N,O/tHNO;s, which is the so-called ‘split view’ factor resaly from the IPPC BAT reference document.
In the unlikely event that JD is not covered under the EU ETS in the year 2013 baseline’

emissions from the*1January 2013 onwards would therefore be repregdayt¢he value 2.5kg
NLO/tHNO:.
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Crediting Period (year) Estimate of annual BL Emissons
(minus AMS uncertainty) [tCO €]

2013 99,830
2014 99,830
2015 99,830
2016 99,830
2017 99,830
2018 99,830
2019 99,830

Total number of crediting years
10

Total estimated baseline emissions overl the
10-yr crediting period
(tonnes of CO2 equivalent) 1,539,58(
Annual average of estimated baseline

emissions over the 10-yr crediting period
(tonnes of CO2 equivalent) 153,058

A —

Table 9 (part B): Estimated baseline emissions 203 onwards.

* Due to the likely inclusion of BD emissions emanating from nitric acid productiato ithe EU ETS from*January 2013 onwards, the
project may not be eligible to earn ERUs after thmae or continuing the project under the JI mayb®economically viable. Also, from 2013
onwards a GWP of 298 for,® as defined by the IPCC Third Assessment Repdrbwiapplied. This is why this PDD differentiaias
between prospective emission reductions achievétaifi' December 2012 and emissions reductions genenatedif' January 2013
onwards..

E.5. Difference between E.4. and E.3. representirige emission reductions of the project:

The ERU figures included in this PDD astimation©nly. ERUs will therefore be awarded for those
factual emissions reductions achieved below the WNI€ected baseline emissions factor and
subsequently verified by the responsible AIE, aotim accordance with the preliminary estimations
provided in this PDD.

However, in accordance with the methodology AM0OG&4, maximum value of NAP eligible for ERU
issuance “shall not exceed the design capacitynddgeplate (design) implies the total yearly capacit
(considering 365 days of operation per year) agipedocumentation of the plant technology provider

In the case of Syra 3, if the project participamése to calculate the maximum value of NAP eligitoe
ERUs in accordance with the above approach, thdtnesuld be as follows:

- daily design capacity: 418tHN@lay

- annual number of operating days: 348

- Total yearly capacity: 418 x 348 = 145,464tHNO

However, this figure of 145,464 is considerablyhtt@gthan any of the factual annual production fgur
from the past five years and therefore is not aersid sufficiently conservative as a cap on the NAP
that is eligible for ERU issuance. The project ggrants have therefore been asked to restrichthie
for which ERUs can be claimed to the highest offttual annual historical production figures af th
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plant. The maximum amount of nitric acid producgdte plant in any one year was 134Kt HNO
rounded to the nearest Kt, (2006) and this shelidtore serve as the cap.

The below tables show the estimated emission rexhgcthat will be generated by the project activity

Crediting Period (year) Estimate of annual emissionseductions in
tonnes of CO2 equivalent

2010 (May to Dec) 188,038
2011 282,057
2012 282,057
Total estimated emission reductions over the arey
period until end 2012 nftes of COZ
equivalent) 752,151

Annual average of estimated emissions reductiong
over the crediting period until end 2012
(tonnes of CO2 equivalent) 282,057

Table 10 (part A): Estimated emissions reductiams 2012

Crediting Period (year) Estimate of annual emissionseductions in
tonnes of CO2 equivalent

2013 67,884
2014 67,884
2015 67,884
2016 67,884
2017 67,884
2018 67,884
2019 67,884
Total number of crediting years
10
Total estimated emission reductions over the 10-\r
crediting period (tonnes df
CO2 equivalent) 1,227,342
Annual average of estimated emissions reductiong
over the 10-yr crediting period
(tonnes of CO2 equivalent) 122,734

Table 11 (part B): Estimated emission reductionsf@®13 onwards

* Due to the likely inclusion of D emissions emanating from nitric acid productioioithe EU ETS from®January 2013 onwards, the
project may not be eligible to earn ERUs after thae or continuing the project under the JI mayb®economically viable. Also, from 2013
onwards a GWP of 298 for,® as defined by the IPCC Third Assessment Repdrbeiapplied. This is why this PDD differentiaias
between prospective emission reductions achievetaii December 2012 and emissions reductions genenatedif' January 2013
onwards.
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‘ E.6. Table providing values obtained when applyinormulae above: |

Please note that all figures in the calculationlebhave been rounded to the nearest tonne of d®2e.
view of the fact that the figures link directlyaaletailed excel spreadsheet, the final total maty n
accord completely with the preceding figures

Year Estimated Project | Estimated Estimated Baseline | Estimated Emission
Emissions [tCOse] Leakage |Emissions [tCQe]| Reductions [tCOe]
[tCO2e]
2010 (May to Dec) 22,15p - 210,19p 188,038
2011 33,232 - 315,28p 282,057
2012 33,232 - 315,28p 282,057

Total tonnes of CO2

. 88,619 - 840,770 752,150
equivalent

Table 12 (part A): Summary of calculation of estiethemissions reductions until 2012

Year Estimated Project Estimated Estimated Baseline | Estimated Emission

Emissions [tCOe] Leakage Emissions [tCQe]| Reductions  [tCOe]
[tCO2¢]

2013 31,944 - 99,830 67,884

2014 31,944 - 99,830 67,884

2015 31,944 - 99,830 67,884

2016 31,944 - 99,830 67,884

2017 31,944 - 99,830 67,884

2018 31,944 - 99,830 67,884

2019 31,944 - 99,830 67,884

Total tonnes of CO2
equivalent (2014
to 2020 312,23§ - 1,539,580 1,227,342

Table 13 (part B): Summary of calculation of estieeb¢missions reductions from 2013

* Due to the likely inclusion of BD emissions emanating from nitric acid productiato ithe EU ETS from*January 2013 onwards, the
project may not be eligible to earn ERUs after thmae or continuing the project under the JI mayl®economically viable.
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SECTION F. Environmental impacts

The project will reduce gaseous emissions of ngraxide (NO) from the plant tail gas and will
therefore contribute to international efforts tduee greenhouse gas emissions. The project wié¢ hav
negative effects on local air quality.

The project will have no impact on water pollutidéo additional water is required for the project
activity’s implementation or operation. Therefdtggre is no impact on the sustainable use of water.
Also, the project does not impact on the commusifccess to other natural resources, as it will not
require any additional resources. In addition,ehiemo impact on the efficiency of resource viiian,
nor is there any impact on the population livinghe vicinity of the plant.

There are no other positive or negative impacttherenvironment.

F.2.  If environmental impacts are considered signi€ant by the project participants or the

Given the facts stated in section F.1 above, nire@mwiental impact assessment is necessary.

However, the installation of the catalyst must é&gorted to the local authorities “Miljékontoret Kigs
Komun”.

SECTION G. Stakeholders’ comments |

‘ G.1. Information on stakeholders’ comments on the q@ject, as appropriate: |

As the JI project does not have any relevanceokaallair, water or soil emissions, it is not neaeg$o
undertake a local stakeholder consultation.

The Letter of Endorsement states that a publicudtatgon will be conducted by the Swedish DFP
before a final Letter of Approval is issued.
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Annex 1

CONTACT INFORMATION ON PROJECT PARTICIPANTS

Organisation:

YARA AB

Street/P.O.Box:

Storgatan 24, Box 516

Building:

City: Landskrona
State/Region:

Postal code: SE-261 24

Country: Sweden

Phone: +46 2212 7838

Fax:

E-mail: Jon.sletten@yara.com
URL: http://www.yara.com
Represented by: Jon Sletten

Title: Site Manager, Yara Kdping
Salutation: Mr.

Last name: Sletten

Middle name:

First name: Jon

Department:

Phone (direct):

+46 2212 7838

Fax (direct):

Mobile:

+46 48401746

Personal e-mail:

Jon.sletten@yara.com

Organisation:

N.serve Environmental Services GnBEr(hany)

Street/P.O.Box:

GroRRe Theaterstr. 14

Building: 4. 0G

City: Hamburg
State/Region: Hamburg

Postal code: 20354

Country: Germany

Phone: +49 40 3099786
Fax: +49 40 3099786-10
E-mail: Contact@nserve.net
URL: http://www.nserve.net

Represented by:

Albrecht von Ruffer

Title: Managing Director
Salutation: Mr.

Last name: von Ruffer
Middle name:

First name: Albrecht
Department:

Phone (direct):

+49 (0)40 3099786-11

Fax (direct):

+49 (0) 40 3099786-10

Mobile:

+49 (0)177 6515964

Personal e-mail:

ruffer@nserve.net
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Annex 2

BASELINE INFORMATION

Complete baseline information cannot yet be pravigtethe time of writing this PDD, since the basel
has not been completed. The measurement of thérsastarted in November 2009 and it is therefore
expected that complete baseline monitoring datBbeibvailable in May 2010.

Baseline assumptions
The table below shows the baseline assumptions mattes project participants prior to the

implementation of the project activity. These figsiiare currently only predictions and estimatesyTh
will be amended once full baseline and QAL2 AMSemainty data is available.

Koping S3, Sweden

Units
HNOS3 capacity 418 tHNO,/d
Annual production 138,800 tHNO,ly
Current N20O emissions 7.99 kgN,O/tHNO4
N20 baseline emissions per year 1,109 tN,O
Global Warming Potential N20 310 GWP
Annual N20 baseline Emissions 343,794 tCO2e
Predicted AMS Uncertainty 5% Percent
UNC-deducted baseline emissions factor (rounded) 7.59 kgN,O/tHNO4
Catalyst abatement efficiency 90% Percent
N20 project emissions factor (rounded) 0.80 kgN,O/tHNO;,
UNC-deducted Annual CO2E Emission Reductions 292,160 tCO2e

Table 1: Baseline assumptions prior to project irmgetation
Parameters not monitored

Table 2: Parameters that are to be establishedtpribe first verification and are required to fion
applicability conditions.

Parameter Unit Source Value Comments
P.1 | AFR.x kgNH/h | Plant records from five Used to determine
campaigns between periods during the
Maximum 05.11.2003 and 18.01.2006 baseline campaign
ammonia where the plant was
flow rate operating outside of the
permitted operating
conditions.
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P.2 | AIFRyax % Plant records from five Used to determine
_ campaigns between periods where the plan
MaX|mu_m 05.11.2003 and 18.01.2006 was operating a)
ammonia to outside the permitted
air ratio operating conditions
during the baseline
campaign and b)
outside the trip point
range during the
project campaigns.
P.3 | Claoma tHNG; HNG; production data from | 53 g5 Defined as the averag
five campaigns between campaign length for
Average 05.11.2003 and 18.01.2006 the five historic
historic campaigns used to
operating define the operating
campaign conditions.
length
P.4 | OTomal °C —min | Plant records from five Established after
and max | campaigns between elimination of the
Range for 05.11.2003 and 18.01.2006 upper and lower 2.5%
historic percentiles of all data
normal sets.
operating
temperature Used to determine
periods where the plan
was operating a)
outside the permitted
operating conditions
during the baseline
campaign and b)
outside the trip point
range during the
project campaigns.
P.5 | ORuma Pa- min | Plant records from five Established after
and max | campaigns between elimination of the
Range for 05.11.2003 and 18.01.2006 upper and lower 2.5%
historic percentiles of all data
normal sets.
operating
pressure Used to determine

periods during the
baseline campaign
where the plant was
operating outside of th
permitted operating
conditions.

1%
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P.6 | GGoma % of Plant documentation from five _ The details of
various | campaigns between GCnormal are strictly
Gauze metals 05.11.2003 and 18.01.2006, confidential, but will be
composition excluding the non- made available to the
during representative campaign 3. determining and
historic verifying AlEs.
operating
campaigns
P.7 | GSomal Plant documentation from five k AR This information is
campaigns between Rasmussen used as a plausibility
Gauze 05.11.2003 and 18.01.2006 check against the
supplier for information on Gauze
historic Composition.
operating
campaigns
Annex 3

MONITORING PLAN

Background on EN14181

The objective is to achieve the highest practicalbssible level of accuracy in conducting those
measurements and transparency in the evaluati@egso

While EN14181 provides the most advanced procedusepractical application is currently limitedrfo
the following reasons:

- Specific procedures for X are not yet defined in EN14181,

- Only very limited experience exists with monitorisgstems for PBD emissions;

- In the context of conducting some of the calculagiand tests of EN14181, no applicable regulatory
N,O levels exist in the EU (or elsewhere).

Therefore, it is currently not possible to fullynsply with the letter of EN14181, neither in the Bidr

in a non-Annex 1 country to the Kyoto Protocol.

Despite all this, EN14181 provides very useful gmice in conducting a logical, step-by-step approach
to selecting, installing, adjusting and operating KO AMS for CDM and JI projects.

The monitoring procedures developed for this ptogm to provide workable and practical solutions
that take into account the specific situation athenitric acid plant. Wherever possible, EN14181 is
applied as guidance for the development and imphetien of the monitoring procedures for this Ji
project in order to achieve highest possible meaguaccuracy and to implement a quality control
system that assures transparency and credibility.

Scope of EN 14181

This European Standard specifies procedures fabksting quality assurance levels (QAL) for
automated measuring systems (AMS) installed atstngh plants for the determination of the flue gas
components and other flue gas parameters.

This standard is designed to be used after the AbSheen accepted according to the procedures
specified in EN ISO 14956 (QAL1).

EN14181 specifies:
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- aprocedure (QAL2) to calibrate the AMS and detaanhe variability of the measured values
obtained by it, so as to demonstrate the suitglwfithe AMS for its application, following its
installation;

- aprocedure (QALS3) to maintain and demonstratedijaired quality of the measurement results
during the normal operation of an AMS, by checkimgt the zero and span characteristics are
consistent with those determined during QAL1,;

- aprocedure for the annual surveillance tests (A8The AMS in order to evaluate (i) that it
functions correctly and its performance remaingvanhd (ii) that its calibration function and
variability remain as previously determined.

This standard is restricted to quality assurand®) (@ the AMS, and does not include the QA of the
data collection and recording system of the plant.

For a full description of the AMS to be installed & YARA Kdping S3 nitric acid plant, as well as
details on the quality assurance and control procades to be undertaken, see section D.1 above.
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