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Fosfertil Cubatdo NAP4 Nitrous Oxide Abatement Bcbj
Version 3
25 February 2008

‘ A.2. Description of theproject activity : ‘

Nitrous Oxide (NO) is an undesired by-product gas from the manufaadf nitric acid. Nitrous oxide is
formed during the catalytic oxidation of Ammoniaved a suitable catalyst, a maximum 98% (typically
92-96%) of the fed Ammonia is converted to Nitrixi@® (NO). The remainder participates in
undesirable side reactions that lead to the pramluct Nitrous Oxide, among other compounds.

Waste NO from nitric acid production is typically releasedo the atmosphere, as it does not have any
economic value or toxicity at typical emission lsvé\,O is an important greenhouse gas which has a
high Global Warming Potential (GWP) of 310

The project activity involves the installation obacondary catalyst to abatgONinside the reactor once
it is formed.

The baseline scenario is determined to be thegeleBNO emissions to the atmosphere at the currently
measured rate, in the absence of regulations toate,O emissions. If regulations on,®™ emissions
are introduced during the crediting period, theeliae scenario shall be adjusted accordingly.

Baseline emissions rate will be determined by meaguN,O emission factor (t d0/t HNG;) during a
completeproduction campaign prior to project implementatido assure that the data obtained during
the initial O measurement campaign for baseline emission faemrmination are representative of
the actual GHG emissions from the source plantetao$ process parameters known to affegON
generation that are under the control of the pdgetrator, will be controlled from historical data.

Baseline emissions will be dynamically adjustednfractivity levels on an ex-post basis through
monitoring the amount of nitric acid productionofect NO emission will be monitored directly in real
time. Additional NO monitoring and recording facilities will be inB&al to measure the amount ofMI
emitted by the project activity.

Project additionality is determined using the miestent version of the “Tool for demonstration and
assessment of additionality” version 04 (EB 36praped by the CDM Executive Board.

The project activity will contribute to the sustable development of the country through industrial
technology transfer (catalyst technology from aedeped country to Brazil). The project activity Wil
reduce NO emissions and will not increase nor decreasetdamissions of other air pollutants.

The project does not impact on the local commusiitie access of services in the area. The project
activity will not cause job losses at Fosfertil @tdo NAP(Nitric Acid Plant) 4. Fosfertil Nitrous @e
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Abatement Project has the potential to be replichieother nitric acid plants in the country anather
developing countries.

‘ A.3.  Project participants:

Name of Party involved (*). Private and/or public Kindly indicates if the Party
((host) indicates a host Party) entity(ies) project involved wishes to be considered

participants (*) as project participant

(as applicable) (Yes/No)
Brazil (host) Ultrafertil S/A

Private entity. Project No
Developer.

Switzerland Ecoinvest Carbon S.A. No
(*) In accordance with the CDM modalities and prbeees, at the time of making the CDM-PDD publidhet stage
of validation, a Party involved may or may not havevided its approval. At the time of requestiegistration, the
approval by the Party(ies) involved is required.

With an operational infrastructure that includes @wn mines, processing plants and industrial
processing units, in addition to an efficient lagis system, Fosfertil is the Brazil's main produoé
phosphated and nitrogened raw materials for fegtilproduction.

Currently, Fosfertil has approximately 2,600 emplkey in four different Brazilian states. The chemica
plants are located in Araucéria (State of ParaDébatéo (State of Sdo Paulo), Piagaguera, in theti
Cubatéo (Séao Paulo) and Uberaba (State of Minaai§jer

The mining facilities are listed in Catalao (StafeGoias), Tapira and Patos de Minas (Minas Gerais)
Cataldo and Patos de Minas also have industriés @on production of phosphated inputs. Fosfetsba
counts with a Marine Terminal in Santos (Sao Pa@@eology research unit in Patrocinio (MG) are th
S&o Paulo Headquarters.

In all these places Fosfértil operates in an ethieaponsible way, seeking to make partnershipis thie
communities aimed at obtaining social and econdraigefits.
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Our History

1958: The Fertilizer Factory of Cubatédo (Fafenipeugurated.

1965: With participation of Philips/PS Petroleumfu@o Ultra and international financial entities,
Ultrafertil S/A is constituted in Cubatdo (Séo Reul

1969: Ultrafertil’'s Marine Terminal starts its opéions in Santos (S&o Paulo).
1970: Ultrafertil inaugurates its fertilizer indust facility in Piagaguera, Cubatéo.
1974: Petrobras purchases Ultrafertil's sharehgldontrol.

1977: Fertilizantes Fosfatados S/A — Fosfertilrnsated as a State-owned company to exploit thesPato
de Minas (MG) phosphate rock deposit.

1977: Fafer is merged into Ultrafertil.

1980: Fosfertil incorporates Valep, a phosphateingincompany in Tapira (Minas Gerais), and
Valefertil, a fertilizer chemical complex in UbeafMinas Gerais).

1982: A new Ultrafertil’s industrial plant startperating in Araucéria (Parand).

1992: Under the National Program of Destatizatlewsfertil is privatized and its shareholding cohiso
acquired by the Fertifés Consortium, a group difilfeer-industry companies.

1992: Fosfertil becomes a publicly-traded comparith shares traded on the stock exchange.
1993: Ultrafertil's privatization auction is caieut. The company is acquired by Fosfertil.

1995: Ultrafertil is merged into Goiasfertil, a wlypowned subsidiary of Fosfertil dedicated to the
extraction of phosfhate rock in Cataldo (GoiasteAthe merger, Goiasfertil’s corporate name change
to Ultrafertil S/A.

2004: Even maintaining the corporate names Fatites Fosfatados S/A - Fosfertil and Ultraferth S/
the company decides to adopt a single corporateitgde— Fosfertil — and updates its logo.
Therefore Ultarfertil S/A is the Corporate Name &usfertil is the Trade Mark Name
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A.4.  Technical description of the project activity ‘

| A411. Host Party(ies): |
Brazil

‘ A4.1.2. Region/State/Province etc.: ‘
Sao Paulo

‘ A4.1.3. City/Town/Community etc: ‘

Cubatdo, Raiz da Serra

A4.1.4. Detail of physical location, includingnformation allowing the

The project activity takes place at Fosfertil CdloalAP 4 located in Avenida Bernardo Geisel Filho,
s/no, Cubatéo ( 23° 52’ 44” South; 46° 26’ 30" st/¢, state of Sao Paulo, Brazil.

T
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The project activity fall withirSectoral scope'(5) Chemical industries”.

A.4.3. Technology to be employed by the projectvity :

The Ostwald process

Nowadays, all commercial Nitric Acid is producedthg oxidation of ammonia, and subsequent reaction

of the oxidation products with water, through th&tw@ald process.

The basic Ostwald process involves 3 chemical steps

A) Catalytic oxidation of ammonia with atmosphedgygen, to yield Nitrogen Monoxide (or Nitric

Oxide).

(1) 4NH+50,>4NO+6HO
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B) Oxidation of the Nitrogen Monoxide to NitrogenoRide or Dinitrogen Tetroxide
(2) 2NO+Q>2NO, > N0,
C) Absorption of the Nitrogen Oxides with wateryield Nitric Acid
3) 3NG + H,O > 2 HNG; + NO
Reaction 1 is favored by lower pressure and higésperature. Nevertheless, at too high temperature,
secondary reactions take place that lower yielte¢tihg nitric production); then, an optimal is fal

between 850-950 C, affected by other process donditand catalyst chemical composition (figuré 2)
Reactions 2 and 3 are favored by higher pressutdoaver temperatures.
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Figure 2. Conversion of Ammonia to Nitrogen Monaxigh Platinum
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The way in which these three steps are implemertieaacterizes the various Nitric Acid processes

found throughout the industry. In mono pressursiogle pressure processes ammonia combustion and
nitrogen oxide absorption take place at the sameking pressure. In dual pressure or split pressure

plants the absorption pressure is higher thandh#astion pressure.

Nitrous Oxide formation

Nitrous oxide is formed during the catalytic oxidatof Ammonia. Over a suitable catalyst, a maximum
98% (typically 92-96%) of the fed Ammonia is corteel to Nitric Oxide (NO) according to reaction (1)
above. The remainder participates in undesiralble 2actions that lead to Nitrous Oxide @), among
other compounds.

Side reactions during oxidation of Ammonia:

4) ANH+4 O > 2N,0 +6 HO (Nitrous Oxide formation).

(5) A4NH+30>2N,+6 HO

! Thieman et al., “Nitric Acid, Nitrous Acid, and iigen Oxides”Ullmann’s Encyclopedia of Industrial Chemistry
6th Edition,Wiley-VCH Verlag GmbH & Co. KGaA. All rights resesd.
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(6) 2NO > N+ O,
(7) 4NH;+6 NO> 5N, + 6 HO
N,O abatement technology classification

The potential technologies (proven and under deveént) to treat BD emissions at Nitric acid plants,
have been classified as follows, based on the psdoeation of the control device:

Primary: NO is prevented from forming in the oxidation gauzes

Secondary: BD once formed, is eliminated anywhere between thitetoof the ammonia oxidation
gauzes and the inlet of the absorption tower.

Tertiary: NO is removed at the tail gas, after the absorpgberer and previous to the expansion turbine.
Quaternary: BO is removed following the expansion turbine, aetbke the stack.

Selected technology for the project activity

General description

The current project activity involves the instabatof a new (not previously installed) catalysidvethe
oxidation gauzes (a “secondary catalyst”) whosee qulirpose is the decomposition otQN the
secondary approach has the following advantages:

* The catalyst does not consume electricity, steaeisfor reducing agents (all sources of leakage)
to eliminate NO emissions; thus, operating costs are negligibtethe overall energy balance of
the plant is not affected.

« Installation is extremely simple and does not regjiny new process unit or re-design of
existing ones (only in a few cases, the reactokdtageeds some minor modifications to
accommodate the new catalyst).

« Installation is also very fast, so it is done sitaokously with a primary gauze changeover; thus,
the plant has no loss in production due to increaaletown time.

* Considerably lower capital cost when compared beoapproaches.

Fosfertil is determined to install a secondary lgatasystem (upon successful registration as a CDM
project) and have selected Johnson Matthey Techpolo

Johnson Matthey has been developing solutions ftgeaondary” catalyst whose sole purpose is to
decompose PO without affecting Nitric Acid production. Typidglthe catalyst has a very high activity
for NO decomposition (minimum of 85% of abatement canclaehed). Beyond high abatement gOIN
some other advantages of the use of secondarys#ak: proven performance, no measurable effect o
ammonia to nitric oxide yield, and its implementatdoes not lead to increased Némissions.

The catalyst is placed directly after the platincewtalyst, partially replacing the supports (Rasehigs)
of that catalyst. In this case, retrofit is relativsimple. Fosfertil Cubatdo NAP 4 has a Rascimgsrbed
as part of the support/homogenization of systentheir oxidation reactors. Due to its high degree of



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFOCE ’l
“WJ

CDM - Executive Board

page 9

selectivity (towards BD decomposition) the depth of the secondary céatald to be installed is only a
few centimetres thick, thinner than the actual Rasdngs bed. To create space to insert the new
catalyst, enough layers of Raschig rings will bmaoeed from the basket. Once the secondary catalyst
installed, the primary gauzes are placed on tofh@fbasket, as usual. Then, the secondary catadyst
as support system for the primary gauze pack attddadalysts are in close contact.

The chosen pO abatement catalyst vendor will be obligated bgféwil to guarantee a minimum of 85%
of N,O decomposition, as well as to take back the csitaly the end of their useful life and refine,
recycle or dispose of it according to the prevagilstandards and hence fulfil sustainability stadslar

Once installed, the catalyst itself and the AMSI| e operated by the local Fosfertil Cubatdo NAP 4
employees. All project participants will work toget on training Fosfertil Cubatdo NAP 4 workers to

reliably supervise the effective operation of theatyst technology, apply the installed monitoring

system to measure the emissions levels and cdlectdata in a manner that allows the successful
completion of each verification procedure.

Total ex-anteemissions reductions are estimated to be 109&i%tes C@e/year for the first seven-year
crediting period, which may be renewed. This vaha@uded the total emission reductions considering
the two reactors involved in the project. Note thetual emissions reductions will be based on rosit
data and may differ from this estimate.
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Year Annual estimation of
emission reduction
in tonnes of CQe
2008 30,128
2009 109,555
2010 109,555
2011 109,555
2012 109,555
2013 109,555
2014 109,555
2015 79,427
Total estimated reductions(tonnes of CGe) 766,885
Total number of crediting years 7
Annual average over the crediting period of estimagd reductions 109,555
(tonnes of C@e)

A.4.5. Public funding of the project activity. ‘

No funds from public national or international stes are involved in any aspect of the proposeceptoj

SECTION B. Application of a baseline and monitorirg methodology ‘

The selected methodology is AM0034 “Catalytic redwuc of N;O inside the ammonia burner of nitric
acid plants” version 02. (EB 27)

AMO0028 “Catalytic reduction of PO in the tail gas of Nitric Acid or Caprolactam Buations Plants”
version 04.1 (EB 28) is used to select the bassleaario”.

The “Tool for the demonstration and assessmentddfitianality” version 04 (EB 36) is used to
demonstrate additionality.

The proposed project activity would reducgONemissions from Fosfertil Cubatdo NAP 4 meetinghe
conditions specified in the selected approved nutogy (AM0034):

2 Year 2008 includes 3.3 months; from middle of Sapiter to December

% Year 2015 includes 8.7 months; from January todiriof September

T
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Fosfertil Cubatdo NAP 4 plant limits the applicatiof this project activity to existing nitric acid

production capacity of 97,205 t HNOyear installed in 1974. The Cubatdo NAP 4 wataife

in 1974 with 220 t/d of design capacity but thisriniacid production capacity was enlarged

before 31 December 2005, obtaining the current rumb

Currently Fosfertil Cubatdo NAP 4 doesn’t have &P destruction or abatement facility or

equipment that could be affected by the projedvigt

The project activity will not affect the level oitric acid production

There are currently no regulatory requirementsnoemtives to reduce levels ot® emissions

from nitric acid plants in Brazil.

As it was said above, no,8 abatement technology is currently installed isfEdil Cubat&o

NAP 4.

The secondary catalyst technology to be installeg@raject activity has been tested in several

industrial trials and has been demonstrated thangtallation does not increase fNémissions

NOx abatement catalyst installed, prior to the sththe project activity, is a Selective Catalytic

Reduction DeN@ unit.

As it was explained before, the secondary catagainology to be installed as project activity

has been tested in several industrial trials arsddegn demonstrated that its operation does not

lead to any process emissions of greenhouse géissd]y or indirectly.

Continuous real-time measurements gONconcentration and total gas volume flow will be

carried out in the stack:

o Prior to the installation of the secondary catafgstone campaign, and

0 After the installation of the secondary catalysbtighout the chosen crediting period of the
project activity.
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B.3.

The project boundary encompasses the physical,rgeloigal site of Fosfertii Cubatdo NAP 4 and
equipment for the complete nitric acid productiongess from the inlet to the ammonia burner to the
stack. The only GHG emission relevant to the progetivity is NNO contained in the waste stream
exiting the stack. The abatement ofONis the only GHG emission under the control of gneject
participant.

The secondary catalyst utilizes the heat liberhatethe highly exothermal oxidation reaction (thetars
on the precious metal gauzes of the primary cajalgsreach its effective operating temperaturecén
the operating temperature is reached, no incrermengagy is necessary to sustain the reaction.

Source Gas| Included? | Justification / Explanation
0 CQO, |Excluded | The project does not lead to any chan
= Nitric Acid Plant in CO, or CH, emissions, and, therefor
% (Burner Inlet to Stack) CH, | Excluded these are not included.
@ N,O | Included
>, | Nitric Acid Plant (Burner g(H)Z Exc:ugeg I]hg g?ﬁg_i?r:i:;gfsad to any chan
S |Inlet to Stack) Srar xcuae
8 50 | Included
< | Leakage emissions from| CO; |Excluded | No leakage emissions are expected.
@ | production, transport, CH, | Excluded
g operation and decommis=

sioning of the catalyst. |NzO | Excluded
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Figure 3. Project boundary of Cubatdo NAP 4.

B.4.
baseline scenario:

The baseline methodology application first invohagsidentification of possible baseline scenaréws]
eliminating those that would not qualify. The prdaees followed for baseline scenario selection
correspond to AM0028 “Catalytic @ destruction in the tail gas of Nitric Acid and pealactam
Production Plants” Version 04.1 as it is specifindselected AM0034, version 02. The analysis of
baseline scenarios involves five steps:

Step 1. Identify technically feasible baseline scario alternatives to the project activity.

The first step in determining the baseline scendsido analyse all options available to project
participants. These include the business-as-usisal, considering sectoral policies and circumstatwe
determine whether this case corresponds to théncatioon or not of the current operation of theiait
acid industry, the project scenario, and any osieenarios that might be applicable. Thist stepcan be
further broken down into two sub-steps:

Step la: The baseline scenario alternatives should inclaligpossible options that are technically
feasible to handle }D emissions. These options include:
e Continuation ofstatus quo.The continuation of the current situation, wherer¢hwill be no
installation of technology for the destruction batement of pD.
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« Switch to alternative production method not involyiammonia oxidation process
« Alternative use of D, such as:
0 Recycling NO as a feedstock
0 Use of NO for external purposes
* The installation of an PO destruction or abatement technology:
0 Primary approach
0 Secondary approach
o Tertiary approach, including Non Selective CatalReduction (or NSCR De Ngf
0 Quaternary (or end of pipe) approach.

The options include the CDM project activity notplemented as a CDM project.

Step 1b: In addition to the baseline scenario alternatioésStep 1a, all possible options that are
technically feasible to handle N@missions should be considered, since somg td€hnical solutions
could also have an effect on@®lemissions. The alternatives include:

¢ The continuation of the current situation, wheth&eNGQ unit is installed or not

« Installation of a new Extended Absorption tower

» Installation of a new Selective Catalytic Reduct{S8R) DeNQ unit

* Installation of a new Non Selective Catalytic Ragut (NSCR) De NQ unit

« Installation of a combined NO'N,O abatement unit (e.g. UHDES Envinox® process)

« Installation of a new end-of-pipe treatment sucklamical (HO,) scrubbing system

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

Currently, there are no national regulations oalexpligations in Brazil concerning,® emissions. It is
unlikely that any such limits on & emissions will be imposed in the near futurefalet, given the cost
and complexity of suitable /@ destruction and abatement technologies, it igkeiyl that a limit would

be introduced at Brazil considering it has ratified Kyoto Protocol and actively participates inND

The Fosfertil NAP 4 at Cubatédo Site has install&tkective Catalytic Reduction (SCR) DeNOx unit
since 1984 and fulfils the Operating License isdnethe Environmental Agency of Sao Paulo State
(Cetesb) which set a limit of 250ppm. NOx concedrain the stack gas of the nitric acid plantasér
than or equal at 250 ppm volume expressed as N@@refore the continuation of the status quo is a
valid baseline alternative.

None of the baseline alternatives can be eliminatatis step because they are all in compliandé wi
legal and regulatory requirements.

Step 3: Eliminate baseline alternatives that facerphibitive barriers (barrier analysis):

4 A NSCR DeNQ-unit will reduce NO emissions as a side reaction to theyN@duction, consequently, new
NSCR installation can be seen as an alternatpé fdduction technology.
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On the basis of the alternatives that are techgidabsible and in compliance with all legal and
regulatory requirements, a complete list of basritat would prevent alternatives to occur in the
absence of CDM is established.

The identified barriers are:

* |nvestment barriers, inter alia:
» Debt funding is not available for this type of imative project activity;
* No access to international capital markets duee#b or perceived risks associated with

domestic or foreign direct investment in the coymthere the project activity is to be
implemented.

e Technological barriers, inter alia:

e Technical and operational risks of alternatives;

* Technical efficiency of alternatives (e.g;Ndestruction, abatement rate);

» Skilled and / or properly trained labour to operatel maintain the technology is not
available and no education / training institutionthe host country provides the needed
skill, leading to equipment disrepair and malfuoeing;

e Lack of infrastructure for implementation of theheaology;

« Barriers due to prevailing practice, inter alia:
* The project activity is the “first of its kind”: Nproject activity of this type is currently
operational in the host country or region.(RhodaidPida e Especialidades Ltda, at
Paulinia, state of Sao Paulo, has installed a skeecgncatalyst to eliminate J@
emissions, also as CDM project activity).

There are four different groups of,® destruction or abatement technologies at nitdicl g@lants:
primary, secondary, tertiary and quaternary (or@&mgipe) measures.

Currently, there is no technology from the primapproach group that reaches high enough removal
efficiency, as to represent a potentiaCN\Nabatement solution in itself.

Available tertiary approaches are the NSCR (Nore@efe Catalytic Reduction) and the EnvipN®
process commercialized by Uhde GmbH (Germany); leytiems are not selective towardgON
abatement, and also actuate over acidic specieg)(M@hough Uhde’s process is more efficient than
the traditional NSCR system, both technologies hsigmificant requirements regarding space and
downtime for installation, and consume reducingégéfuels and/or Ammonia) to attain®l abatement
(high operating costs). Furthermore, the plantdisesady a DeNQsystem of the SCR type, and then the
installation of either technology is partly redunté&he already existing SCR would have to be resdov
and DeNQ catalyst disposed of properly). Regardless ofdhdrawbacks, such constraints could be
solved from the technical standpoint, so both tetbgies are considered viable alternatives to abate
N,O emissions.
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The potential removal of JD after the expansion turbine (the quaternary adradrpipe approach) has
been only studied from the theoretical standpoid at a laboratory scale. Worldwide, no full scale
installations that use such technology are known.

Switch to alternative production method not involyiammonia oxidation process is not an option
because there is no other commercially viable radti@re to produce nitric acid.

The use of BO for external purposes is technically not feasie-osfertil Cubatdo NAP 4, as the
quantity of gas to be treated is extremely high garad to the amount of nitrous oxide that could be
recovered. Note thatJ concentration in the tail gas at Fosfertil Cubaté\P 4 is expected to be in the
range of 452 ppmv to 1,360 ppmv. The use & Ifbr external purposes is practiced neither irzBraor
anywhere else.

We may discard recycling ® as a feedstock for the nitric acid plant. Thi®ésause nitrous oxide is
not a feedstock for nitric acid production. Nitromgde is not recycled at nitric acid plants in #raor
anywhere else.

Therefore the following baseline alternatives dimiaated in this step:
= [nstallation of a primary or quaternarg@® abatement technology
= The use of MO for external purposes
= Recycling of NO as a feedstock for the plant

Other possible alternatives face no major techncébgbarriers, but require additional investments.
These alternatives are considered in Step 4 below.

Step 4: Identify the most economically attractive bseline scenario alternative:
To conduct the investment analysis, the following-steps are used:
Sub-step 4a Determine appropriate analysis method:

Since the project alternatives generate no findieciaconomic benefits other than CDM related inepm
then the simple cost analysis should be applied.

Sub-step 4b:Apply simple cost analysis:

The possible alternatives listed in Step 1a abamd,not discarded in the barrier analysis stag®/ve

the installation of some form of secondary or &xtiN,O destruction or abatement technology. Both
approaches involve substantial investment, and dvoakd to provide benefits other than CDM revenue
in order to qualify as valid baselines. Furthermaeetiary technologies have incremental environiaen
costs for Fosfertil; since both consume fuels andéolucing agents to operate, and their instahatio
require the removal of the existing DeN€&ystem which catalyst would have to be disposqutapberly.

No income from any kind of potential product or fmpduct except CERs are able to pay back
investment costs as well as running costs for tisallation of any available secondary or tertiary
abatement systems as no marketable products orobyqts are generated by thesgONreatment
methods.
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According to the baseline methodology,
“If all alternatives do not generate any financialr economic benefits, then the least costly
alternative among these alternative pre-selectethasnost plausible baseline scenario.”

As a result the only feasible baseline is a coatiton of thestatus quowhich meets current regulations,
and requires neither additional investments noitaacl running costs.

Therefore the continuation of the current situatan be pre-selected as the baseline scenario.
Sub-step 4ds not applied, since a simple cost analysis ejadte for this project.
Sub-step 4d:Sensitivity analysis

Since the economic analysis is based on simpleas@sysis, the baseline methodology does not requir
a sensitivity analysis: the results are not seresiio such factors as inflation rate, investmerstsoetc.
since there are no economic benefits.

Step 5 Re-assessment of Baseline Scenario in coursepbped project activity lifetime:

At the start of a crediting period, a re-assessrottite baseline scenario due to new or modified BIO
N,O emission regulations in Brazil, will be execusedfollows

Sub-step 5aNew or modified NQ-emission regulations

If new or modified NQ emission regulations are introduced after thegmtogtart, determination of the
baseline scenario will be re-assessed at thedtartrediting period. Baseline scenario alterrestiio be
analyzed will include, inter alia:

* Selective Catalytic Reduction (SCR);

* Non-Selective Catalytic Reduction (NSCR);

* Tertiary measures incorporating a selective gatdbr destroying BD and NQ emissions;

* Continuation of baseline scenario.

For the determination of the adjusted baseline aenthe baseline determination process will be
applied as stipulated above (Steps 1- 5)

Sub Step 5b:New or modified NO —regulation

If legal regulations on D emissions are introduced or changed during theitong period, the baseline
emissions will be adjusted at the time the legishawvill be legally implemented.

The methodology is applicable if the proceduredentify the baseline scenario results in that tlostm
likely baseline scenario is the continuation of témg N,O to the atmosphere, without the installation of
N.O destruction or abatement technologies, inclutéatinologies that indirectly reduce emissions
(e.g. NSCR DeNOx units).



@\& PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFOCE }
\\VJ

CDM - Executive Board

page 18

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofélregistered CDM project activity (assessment
and demonstration of additionality):

Fosfertil Cubatdo NAP 4 Abatement Project involtles installation of secondary catalysts whose only
purpose and effect is the decomposition of nitraxide once it is formed.

Following the selected methodology project emissiare determined from ® measurements in the
stack gas of the nitric acid plants.

Baseline emissions are calculated from an emisiiotor measured before the implementation of the
project activity (the installation of a secondaagatyst). Then, baseline will be determined by maag
N.O baseline emission factor (tonngMtonne HNQ) during acompleteproduction campaign, called
“initial N ,O measurement campaign for baseline determinat@iot to project implementation

To ensure that data obtained during such initilgaign are representative of the actual GHG enmissio
from the source plant, a set of process paramkiensn to affect MO generation and that are (to some
extent) under the control of the plant operatoe, monitored and compared to limits or ranges called
“Normal operating conditions”.

Normal operating conditions are defined based @mtphistorical operating conditions, and or plant
design data. A range or maximum value for any gipamameter has been established considering
specific control capabilities of Cubatdo NAP 4olmer to properly characterize baseline emissitesra
operation during such initial campaign is contrdltiuring the specified range (a maximum or range ha
been established for each parameter). Only thg&e Mkasurements taken when the plant is operating
within the permitted range will be considered i ttalculation of baseline emissions. The level of
uncertainty determined for the,® monitoring equipment will be deducted from thediane emissions
factor.

Baseline Campaign at Fosfertil Cubatdo NAP 4 begarNovember, 10 2007 and will last until
September 2008. The emissions factor determined snach measurements will be used for crediting of
emission reductions.

The additionality of the project activity is deménaged and assessed using the fourth version of the
“Tool for demonstration and assessment of additityiaWe will demonstrate that the baseline scémar

is the continuation of the status quo angDNemissions are not reduced by amyONdestruction or
abatement technology at Fosfertil Cubatdo NAP 4.

Step 1lof the tool can be avoided since the selectiomal@drnative scenarios was already covered in
analysis carried out in section B.4 above.

Step 2. Investment analysis:
Sub-step 2aDetermine appropriate analysis method:

As catalytic NO destruction facilities generates no financialeoonomical benefits other than CDM
related income, a simple cost analysis is applied.
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Sub-step 2b— Apply simple cost analysis

Project scenario: No income from any kind of patdrproduct or by-product except CERs are able to
pay back investment costs as well as running dostghe installation of the secondary catalyst as n
marketable product or by-product exists.

The investment (excluding potential financing cpstnsists of the engineering, construction, smgpi
installation and commissioning of the secondanglgat and the measurement equipment. The running
costs consist of the regular change of the catabstwell as personnel costs for the supervisiontiae
measurement equipment.

Baseline scenario: The baseline scenario “The woation of the current situation” will neither rexp
any additional investments costs nor any additiomahing costs.

Therefore, the proposed CDM project activity isthout the revenues from the sale of certified elmiss
reductions, obviously less economically and finaltgiattractive than the baseline scenario.

A net present value (NPV) of zero has been chasdietthe relevant financial indicator for the pobje
activity. The NPV is the difference between the spinthe discounted cash flows which are expected
from the investment and the amount which is ifdifiaivested. This financial indicator is used bysno
companies including Fosfertil group, to assessdbenomical value of a project. Unless there is a
regulatory constraint, projects are required toehapositive NPV with the discount rate definecty
company’s management. Otherwise, they are ruled Tdwn, projects are ranked and those with the
highest NPV are selected.

As there is no alternative investment to the progetivity that would generate similar serviceg NPV
is calculated in the following only for the projeattivity. If the NPV is lower or equals zero the
proposed project activity is additional.

The following table shows the net present valueB\(Nof the investment in the decomposition device,
considering discount rates of 0%, 5%, 10% and 15%.

Net present values (NPV) of the investment in tbeotnposition facility depending on different disnbu
rates

Discount rate 0% 5% 10% 15%

NPV (R$) -6,139,016 -5,171,757 -4,459,475 -3,922,60

Step 3. Barrier analysisis not used for demonstrating additionality irstproject.

Step 4. Common practice analysis
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The proposed project activity (or any other forrmafous oxide abatement technology) is not common
practice since no similar project at nitric aciduk are identified in Brazil. The nitric acid irsdty
typically releases into the atmosphere thg Nyenerated as a by-product, as it does not haye an
economic value or toxicity at typical emission lsvé\N,O emissions in the stack gas can be considered
the business-as-usual activity and it is spreasdar the country. No nitric acid plant in Brazddha
secondary catalyst (or any other type ofONabatement technology) installed, except for Ré&odi
Poliamida e Especialidades Ltda, at Paulinia, sth®ao Paulo that installed a secondary catadyso,

as CDM project activity.

Since similar project activities are not observesl iroposed project activity is not common practice

Conclusion:

Currently, there are no national regulations oalexpligations in Brazil concerning,® emissions. It is
unlikely that any such limits on & emissions will be imposed in the near futurefalet, given the cost
and complexity of suitable /@ destruction and abatement technologies, it ikeiyl that a limit would

be introduced by Brazil that has ratified the KyBitotocol and actively participates in CDM.

Fosfertil is in no need to invest in ang@destruction or abatement technology. Neithertlagee any
national incentives or sectoral policies to pronsimilar project activities.

Without the sale of the CER’s generated by thegatogctivity the NPV and IRR of the project would b
negative, no revenue would be generated and thenddzgy would not be installed. The secondary
catalyst technology when installed will reduce t&rous Oxide emissions by up to 85% below what
they would otherwise be without the catalyst ted¢bgyp installed.

The proposed CDM project activity is undoubtedlgi@idnal, since it passes all the steps of the Mers

04 “Tool for demonstration and assessment of amtitity”, approved by the CDM Executive Board. No
income from any kind of potential product or by-guct except CERs are able to pay back investment
costs as well as running costs for the installatbérthe proposed project activity as no marketable
product or by-product exists.

The approval and registration of the project agtias a CDM activity, and the attendant benefitd an
incentives derived from the project activity, walifset the substantial cost of the catalyst and @agt
modifications and will enable the project activitybe undertaken.

Based on thex-anteestimation of MO emission reductions over the first crediting peéyiit is expected
that the income from selling of CERs of the registeCDM project activity is at least as high as the
investment, financing and running costs. Therefeosfertil is willing to finance the project actiyit
under the condition of the registration of the pobjactivity.

B.6.  Emission reductions: |

B.6.1. Explanation of methodological choices: |
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Baseline emissions procedure

Following AM0034 the baseline shall be establishbtbugh continuous monitoring of both,®l
concentration and gas flow volume in the stackefritric acid plant foone completeampaign prior to
project implementation.

The schematic of the procedure is as follows:

Determination of baseline emission factor; one
complete campaign (baseline campe

A

N N

S——

»le »le
V|‘ V|‘

L
7

———

Determination of permitted operating conditionstadgathered from at
least the last five complete campaians (operatomgiition campaiagr

Starting date of the
proiect activit

1 - Determination of the permitted operating coodis of the nitric acid plant to avoid overestimatiof
baseline emissions:

Oxidation temperature and pressure

For Cubatdo NAP 4, the range of oxidation tempeea&und pressure as indicated in equipment design
documents based in the operating manual of thet ptamsed to determined “permitted operating
conditions”, due to lack of sufficient historiceadtd.

Technical documents to demonstrate design operaimglitions will be available for the validation
process of the project activity.

Ammonia gas flow rates and ammonia to air ratiouinipto the ammonia oxidation reactor

The upper limits for ammonia flow and ammonia to ratio as specified by the ammonia oxidation
catalyst manufacturer will be used to determinestfiptted operating conditions”.

Ammonia oxidation catalyst design data as per thazg manufacturer will be available for the
validation process of the project activity

2 - Determination of baseline emission factor: measient procedure for  concentration and gas
volume flow

For the determination of the baseline emissionofabbO concentration and gas volume flow will be
monitored throughout the baseline campaign. Sepaeddings for D concentration and gas flow
volume for a defined period of time (e.g. every holioperation, it provides an average of the messu
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values for the previous 60 minutes) will be perfednError readings (e.g. downtime or malfunctiamj a
extreme values will be eliminated from the outpatiadseries.

Measurement results can be distorted before aret a#riods of downtime or malfunction of the
monitoring system and can lead to maverick. To ielate such extremes and to ensure a conservative
approach, the following statistical evaluation @ lie applied to the complete data series gD N
concentration as well as to the data series forvghsne flow. The statistical procedure will be hpg

to data obtained after eliminating data measuredpg&riods where the plant operated outside the
permitted ranges:

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equdl.@6 times the standard deviation)

d) Eliminate all data that lie outside the 95% ademce interval

e) Calculate the new sample mean from the remaivahges (volume of stack gas (VSG) and
N.O concentration of stack gas (NCSG))

Then, the average mass ofONemissions per hour is estimated as product oNth8G and VSG. The
N.O emissions per campaign are estimates product,Of éxnission per hour and the total number of
complete hours of operation of the campaign udwegallowing eq. 1 from AM0034:

BE;. =VSG. INCSG, no?* [OHg (Eq. 1)
where:
BEsc Total baseline emissions in the baseline measurigpagiod, in, tNO
VSGe Mean stack gas volume flow rate in the baselinasueement period, in N
Mean concentration of J® in the stack gas in the baseline measuremeradyen mg
NCSGc
N,O/Nm?
OHgc Number of operating hours in the baseline measuneperiod, in h

The plant specific baseline emissions factor reprsg the average  emissions per tonne of nitric
acid overone full campaigns derived by dividing the total mass ofNemissions by the total output of
100% concentrated nitric acid for that period faséline emission factor determination.

Following AM0034, the DO emission factor per tonne of nitric acid producedhe baseline period
(EFg) will be reduced by the estimated percentage €uiiC):

BE UNC

ER = e (L~ ) (Eq. 2)
NAR 100

where:

EFs. Baseline emission factor, in $8/ tHNG;

NAPsc Nitric acid production during the baseline campaigntHNG;
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Overall measurement uncertainty of the monitoriggteam, in %, calculated as the

UNC combined uncertainty of the applied monitoring @guent

Impact of requlations

Should NO emissions regulations that apply to nitric adahfs be introduced in Brazil or jurisdiction
covering the location of nitric acid plants, suelgulations shall be compared to the calculatedlibase
emission factorEFg ), regardless of whether the regulatory level isregsed as:

* An absolute cap on the total volume gfNemissions for a set period;
* Arelative limit on NO emissions expressed as a quantity per unit @ububr
* Athreshold value for specific & mass flow in the stack;

In this case, a corresponding plant-specific emissifactor cap (max. allowed JV/tHNG;) is to be
derived from the regulatory level. If the regulgtéimit is lower than the baseline factor deterndirfer
the project activity, the regulatory limit shalldmme as the new baseline emission factor, that is.

If EFg> EFeg, thenEFg_ = EF¢4 for all the calculations.

Composition of the ammonia oxidation catalyst

The composition of the ammonia oxidation catalysedifor the baseline campaign and after the
implementation of the project are identical to thesed in the campaigns for setting the operating
conditions (previous five campaigns), then theildye no limitations on PO baseline emissions.

Campaign Length

In order to take into account the variations in paign length and its influence onM emission levels,
the historic campaign lengths and the baseline aampength are to be determined and comparedeto th
project campaign length. Campaign length is defiagthe total number of metric tonnes of nitricleati
100% concentration produced with one set of gauzes.

Historic Campaign Length

The average historic campaign leng@L{,ma) defined as the average campaign length for ththc
campaigns used to define operating condition (teeipus five campaigns), will be used as a caphen t
length of the baseline campaign.

Historical data and statistical analysis to detamihistoric campaign length” will be available fibre
validation process of the project activity.

If baseline campaign leng{{€Lg,) is lower or equathan CLyoma all N;O values measured during the
baseline campaign can be used for the calculatidFg, (subject to the elimination of data that was
monitored during times where the plant was opegatutside of the “permitted range”).
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If baseline campaign lengtiCg,) is higherthanCLomal , all N;O values measured beyond the length of

CLloma during the production of the quantity of nitricicdi.e. the final tonnes produced) will be
eliminated from the calculation &fFg..”
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Parameters to be monitored for composition of titalgst are as follows:
GSworma Gauze supplier for the operation condition campsig

GSsc Gauze supplier for baseline campaign

GSivject Gauze supplier for the project campaign

GGChoma Gauze composition for the operation condition caignps

GG Gauze composition for baseline campaign

GGoject Gauze composition for the project campaign

Project emission procedure

Actual project emissions will be determined durihg project activity from continuous measuremefts o
N,O concentration and total flow rate in the stack githe nitric acid plant.

Project measurements are subjected to exactlyatie procedure as the baseline measurements in order
to be coherent.

Estimation of campaign-specific project emissions

The monitoring system will provide separate readimgN,O concentration and gas flow for a define
period of time (e.g. every hour of operation, ia®. average of the measuring values of the past 60
minutes). Error readings (e.g. downtime or malfiomjt and extreme values are eliminated from the
output data series. Next, the same statisticauatiain that was applied to the baseline data sheego

be applied to the project data series:

a) calculate the sample mean (x)

b) calculate the sample standard deviation (Ss)

c) calculate the 95% confidence interval (equdl.€6 times the standard deviation)
d) eliminate all data that lie outside the 95% aarice interval

e) calculate the new sample mean from the remawahges

The mean values of  concentration and total flow rate are used inftiewing formula (Eq. 3 from
AMO0034) to calculate project emissions:

PE, =VSG [NCSG [10°[DOH, (Eg. 3)

where:

PE, Total Project emissions of the nth campaign, sON

VSG Mean stack gas volume flow rate for the nth priojaenpaign, in Nrith

NCSG Mean concentration of O in the stack gas for the project campaign, ilNg@Q/Nn*
OH, Number of operating hours in the project campaiigih,

Derivation of a moving average emission factor
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In order to take into account possible long-ternissrans trends over the duration of the projeavagt
and to take a conservative approach a moving agexanssion factor is estimated as follows:

Stepl:estimate campaign specific emissions factor fatheeampaign during the project’s crediting
period by dividing the total mass ot® emissions during that campaign by the total pcado of 100%
concentrated nitric acid during that same campaign.

For example, for thath campaign the campaign specific emission factorlavba:

PE,
EF = Eq. 4
"~ NAP (Eq. 4)
where:
EF, Emission factor calculated for tinéh campaign, in t BD/t HNG;,
PE, Total Project emissions of timth campaign, in thD
NAP, Nitric acid production in thath campaign, in ton 100% HNO

Step 2 estimate a moving average emissions factor catiedlat the end of th&h project campaign as
follows:

> EF,
EF == — (Eq. 5)

This process will be repeated for each campaigh st a moving averageFn,, is established over
time, becoming more representative and precisee@ti additional campaign.

To calculate the total emission reductions achiemethe nth campaign, the higher of the two values
EFman andEF,, shall be applied as the emission factor relevantifat particular campaign (BE

If EFman > EF, ,thenEF, = EFyan
If EFman < EF,,thenEF, = EF, (Eq. 6)

Minimum project emission factor

A campaign-specific emissions factor shall be usedcap any potential long-term trend towards
decreasing BD emissions that may result from a potential butof platinum deposits. After the first
ten campaigns of the crediting period of the pripjée lowesEFR, observed during those campaigns will
be adopted as a minimur&K,,;,). If any of the later project campaigns resultaimEF, that is lower
thanEF,, the calculation of the emission reductions fattharticular campaign shall usgér,,;, and
not EF,.

Project Campaign Length
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a. Longer Project Campaign

If the length of each individual project campai@h, is longer than or equal to the average
historic campaign lengtL,,ma, then all NO values measured during the baseline campaign
can be used for the calculationEf, (subject to the elimination of data from the AmnadAir
analysis).

b. Shorter Project Campaign

If CL,, < CLomas recalculateeFg, by eliminating those pD values that were obtained during the
production of tonnes of nitric acid beyond tGé, (i.e. the last tonnes produced) from the
calculation ofEF,.

Leakage procedure

No leakage calculation is required.

Emission reduction calculation

The emission reductions of the project activiBR, expressed in tonnes of ¢@quivalent per year
(tCOselyr), are given by Eq. 7 (Eq. 7 from AM0034):

ER, =(EFRg - EFp) [NAP, EGWPNZO (Eq. 7)

where

ER, Emission reductions for theth campaign , tCe

EFs. Baseline emission factor, in 18/ tHNG;

EF, Project emission factor, in 8/ tHNO,

NAP Nitric acid production during thieth campaign of the project activity, in, tHNO
GWR o Global warming potential, of D set as 310 tC®/tN,O for the ' commitment period

Note. The nitric acid production used to calculataission reduction should not exceed the design
capacity (nameplate) of the nitric acid plant.

Documentation to prove design capacity (nameplatehe nitric acid plant will be available for the
validation process of the project activity.

> By nameplate (design) implies the total yearly ciétpgconsidering 365 days of operation per yearpasthe documentation

of the plant technology provider (such as the QygpmraManual). If the plant has been modified tor@ase production, and such
de-bottleneck or expansion projects were compléiefdre December 2005, then the new capacity isideresl nameplate,

provided proper documentation of the projects iailable (such as, but not limited to: properly dagngineering plans or

blueprints, engineering, materials and/or equipregpenses, or third party construction services).et
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B.6.2. Data and parameters that are available atalidation:

(Copy this table for each data and parameter)

Data / Parameter:

Normal Operating Temperature, OT,oma (range of temperature)

Data unit:

°C

Description:

Range of oxidation temperature of the ammonia cgact

Source of data used:

Design data were used

Value applied:

810°C - 900°C

Justification of the
choice of data or
description of
measurement methoc
and procedures
actually applied :

At Cubatdo NAP 4 complete historical registersxifiation temperature
(previous 5 campaigns) are not available, thentglagign data was used to
determine normal oxidation temperature.

5

INECCC
y

Any comment:

None

Data / Parameter:

Normal Operating Pressure, ORymal (range of pressure)

Data unit: Pa abs

Description: Range of oxidation pressure of the ammonia reactor.
Source of data used: | Design data were used

Value applied: 139,000 Pa abs -273,000 Pa abs

Justification of the
choice of data or
description of

measurement methoc p

and procedures
actually applied :

At Cubatédo NAP 4 complete historical registersxifiation pressure (previou
5 campaigns) are not available, then plant desiga was used to determine
normal oxidation pressure

P

[

Any comment:

None

Data / Parameter:

Maximum Ammonia Flow Rate, AFRmax

Data unit:

kg NHs/hour

Description:

Ammonia flow rate to the ammonia oxidation reactor.

Source of data used:

Defined considering option b (as specified by therenia oxidation catalyst
manufacturer).

Value applied:

3,736 kg NH/hour

Justification of the
choice of data or
description of
measurement methoc
and procedures
actually applied :

Complete historical registers for ammonia floweactor (five historical

campaigns) are not available; then, maximum ammloaid as specified by th

primary catalyst manufacturer was used to determiaemum ammonia flow
5 rate.

D

Any comment:

None
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Data / Parameter: Maximum Ammonia to Air Flow Rate, AIFR ax

Data unit: Kg NHy/kg air

Description: Ammonia to air flow rate to the ammonia oxidatieactor.

Source of data used: | Defined considering option b (as specified by timerenia oxidation catalyst
manufacturer)

Value applied: 0.0746 Kg NH3/Kg air

Justification of the At NAP 4, complete historical registers for ammotoaair flow rate to the

choice of data or reactor (previous five campaigns) are unavailatilen, maximum ammonia to

description of air flow rate as specified by the primary catalgsinufacturer was used to

measurement methoc ; determine maximum ammonia to air flow rate.

and procedures

actually applied :

Any comment: None

Data / Parameter: Normal Campaign Length, CLygmal

Data unit: tonne 100% HNQ

Description: Campaign length is defined as the total numberetfimtonnes of nitric acid at
100% concentration produced with one set of gauzes.

Source of data used: | Calculated from historical process data.

Value applied: 81,466 tonne 100% HNO

Justification of the Calculated as described (above), from historictd.dane campaign was

choice of data or ignored for not being representative of normal apen (campaign was cut fof

description of maintenance activities). This campaign was repldgeithe previous one.

measurement methoc | Daily production was measured by using a volume fieeter (Magnetic head

and procedures principle), and correcting by the average of sdv@#o 5) concentration

actually applied : checkups performed in analytical lab

Any comment: None

Data / Parameter: Normal Gauze Supplier, GSomal

Data unit: Umicore

Description: Gauze supplier during operating condition campaigtie previous five
campaigns).

Source of data used: | From historical process data

Value applied: Umicore

Justification of the Umicore supplies primary catalyst package to Foistar a contract basis for

choice of data or commercial/economic reasons

description of

measurement methoc p

and procedures

actually applied :

Any comment: None

Data / Parameter: | Normal Gauze Composition, GGomal
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Data unit:

%

Description:

campaigns).
Cubatdo NAP 4 has weave gauzes.

Gauze composition for the operation condition cagmm (the previous five

Source of data used:

From historical process data.

Value applied:

Pt 92%, Rh 8%

Justification of the
choice of data or
description of
measurement methoc

basis considering commercial/economic issues

h
P

Current gauze composition delivers acceptable padoce (as per contractua

T

and procedures
actually applied :

Any comment:

None

B.6.3 Ex-ante calculation of emission reductions: |

For completing this PDD with the estimation of @jemissions the following assumptions are used:

Nitric acid production is assumed to be constamthat project emissions do not vary from year
to year. Nitric Acid production is estimated as thaly average production multiplied by the
operational factor (348 days)

An N,O emission factor (Ef) calculated from monitored data available at themant of
submitting this PDD. The final baseline emissioctda will be calculated after the completion of
baseline campaign measurements

The technology provider, indicate that the estimhateduction efficiency to be achieved as a
consequence of project implementation is 85%. Threarder to present estimative values in this
PDD, we consider D concentration in the stack gas during the prajaatpaign equal to 15%
of the NO concentration in the stack gas during the basetiampaign (NCSG = 0.15 *
NSCGuo)

Then,ex-anteestimations of emission reduction are determirsdgithe following equations:

BE;. =VSG. INCSG, no?* [OHg (Eq. 8)
BE;. = 351211,515M107° (564 =2998tN,O (Eq. 9)
EFR = SEse (1_UNC) (Eq. 10)
NAR,. 100
2998 595
EF, = 1- =0.00444N_,O/tHNO, Eqg. 11
BL 6,345H 100) 2 3 (Eq )
PE, =VSG [NCSG 10° [OH (Eq. 12)
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PE, =351210151,515(7,200010°° =57 A5tN,O (Eq. 13)
PE,
F = Eqg. 14
» ~ NAP (Eq. 14)
F =% =0.00071N,O/tHNO, (Eq. 15)
81,466
Then,
ER, = (EFs, — EF,) INAP [GWR o (Eqg. 16)
ER, = (0.00444-0.0007) [94,512310=109555tonCQe/ year (Eq. 17)
Where
BEsc Total baseline emissions in the baseline measurepegiod, in, INO
VSGc Mean stack gas volume flow rate in the baselinesmn@anent period, in Nifn
NCSG Mean concentration of JO in the stack gas in the baseline measuremerddyen
c mg NO/Nn?*
OHgc Number of operating hours in the baseline measunepexiod, in h
EFs. Baseline emission factor, in 18/ tHNG;
NAPsc Nitric acid production during the baseline campaigntHNG;
UNC Overall uncertainty of the AMS, %
PE, Estimated MO emission for the project campaign @\
VSG Estimated mean stack gas volume flow rate for togept campaign, in Nith
Estimated mean concentration ofNin the stack gas for the project campaign, in
NCSG
mg N,O/Nn?

OH Estimated number of operating hours in the praggaatpaign, in h
EF, Estimated project emission factor, i@ tHNO;
NAP, Nitric acid production for the project campaignN€;
ER, Emission reductions for theth campaign , tCe
NAP Nitric acid production during yeat in, tHNGs/year
GWR\20 Global Warming Potential of J set as 310 tC@/tN,O for the ' commitment period

The assumptions parameters are specified in thanfiolg table:
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Estimated values

Fosfertil Cubatdao NAP 4

NAP’, t HNOy/yr 94,512
OH h 7,200
310

GWR, , tCOL/tNO

Note: In order to follow the calculations see Spreadsh&®sfertil Cubatdo NAP 4. Baseline Emission

factor calculation.x|s”

B.6.4 Summary of the ex-ante estimation of emissiaeductions:

The ex-ante estimations of project emission redastare summarized in the table below:

Years Estimation of Estimation of Estimation of Estimation of
project activity | baseline emissions leakage overall emission
emissions (tonnes of CQe) | (tonnes of CQe) reduction
(tonnes of CQe) (tonnes of CQe)
2008 35,809 5,682 - 30,127
2009 130,216 20,661 - 109,555
2010 130,216 20,661 - 109,555
2011 130,216 20,661 - 109,555
2012 130,216 20,661 - 109,555
2013 130,216 20,661 - 109,555
2014 130,216 20,661 - 109,555
2015 94,406 14,979 - 79,427
Total 911,511 144,627 - 766,884
| B.7 Application of the monitoring methodology and @scription of the monitoring plan: |

B.7.1 Data and parameters monitored:

(Copy this table for each data and parameter)

Data / Parameter:

Baseline Volume Flow in the Stack Gas, VS$

Data unit:

Nm? / hour

Description:

Mean gas volume flow rate in the stack gas duremgbne campaign

Source of data to k

AMS (Flow meter) at Fosfertil Cubatdo NAP 4

® This Nitric Acid Production involves the produgtiof the two reactors.

" Year 2008 includes 3.3 months; from middle of Sapiter to December

8 Year 2015 includes 8.7 months; from January todiriof September
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used:

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

35,121 Nmi/ hour

Description of
measurement methoc
and procedures to be
applied:

o7

Stack flow is measured by ANNUBAR device (multipleessure differential
principle) with automatically compensates for attack pressure and
temperature in order to normalize output data

QA/QC procedures tc
be applied:

Regular calibrations according to vendor speciioces and recognised
industry standards (EN 14181) as reference metiadf will be trained in
monitoring procedures and a reliable technical suppfrastructure will set

up.

Any comment:

Measured during a complete campaign before prajggementation to
properly characterize baseline emissions factor.

Recorded every two seconds

Data / Parameter:

Baseline Temperature of the Stack Gas, TS{s

Data unit:

°C

Description:

Temperature of the gas in the stack gas duringihaseampaign

Source of data to be
used:

AMS (Flow meter).

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of
measurement methoc
and procedures to be
applied:

o7

Stack flow is measured by ANNUBAR device (multipleessure differential
principle) with automatically compensates for attack pressure and
temperature in order to normalize output data.

QA/QC procedures tc
be applied:

Regular calibrations according to vendor speciioces and recognised
industry standards. Staff will be trained in monitg procedures and a reliab
technical support infrastructure will be set up.

Any comment:

Measured during a complete campaign before prajggementation to
properly characterize baseline emissions factor.
Recorded every two seconds

Data / Parameter:

Baseline Pressure of the Stack Gas, P86

Data unit:

Kglcnt

Description:

Pressure in the stack gas during baseline campaign

Source of data to t

AMS (Flow meter)

le
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used:

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of
measurement methoc
and procedures to be
applied:

o7

Stack flow is measured by ANNUBAR device (multipleessure differential
principle) with automatically compensates for attack pressure and
temperature in order to normalize output data.

QA/QC procedures tc

Regular calibrations according to vendor speciioces and recognised

be applied: industry standards. Staff will be trained in monitg procedures and a reliable
technical support infrastructure will be set up.

Any comment: Measured during a complete campaign before praygaementation to
properly characterize baseline emissions factor.
Recorded every two seconds

Data / Parameter: Baseline NO Concentration in the Stack Gas, NCSg-

Data unit: mg N,O/ Nnt (converted from ppm if necessary)

Description: Mean concentration of JD in the stack gas for the baseline campaign

Source of data to be | AMS (Infrared gas analyzer) at Fosfertil CubataoPNA

used:

Value of data applied | 1,515 mg NO/ NnT

for the purpose of

calculating expected

emission reductions il

section B.5

Description of N.O concentration is measured by on-line analyzen(Bispersive Infra Red

measurement methoc | principle). A gas stream is continuously drawn fritva stack by the sampling

and procedures to be | system under proper conditions (line is heat traoeaoid condensation), and

applied:

driven to the infrared cell. The device is setapreasure concentration and
record the output electronically every 2 seconds.

QA/QC procedures tc
be applied:

Regular calibrations according to vendor speciioces and recognised
industry standards (EN 14181) as reference metiadf will be trained in
monitoring procedures and a reliable technical suppfrastructure will set

up.

Any comment:

Measured during a complete campaign before prajggementation to
properly characterize baseline emissions factor.
Recorded every two seconds

Data / Parameter:

Baseline Operating Hours, OH¢

Data unit:

Hours

Description:

Total operating hours for the baseline campaign

Source of data to t

Operation log book.
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used:

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

564 hours

Description of
measurement methoc
and procedures to be
applied:

Operating hours are measured when a flow of réirid enters the storage
5 tank.

QA/QC procedures tc
be applied:

Critical instruments are calibrated on a routinedhgis according to the quality
assurance system of the plant (ISO 9000).

Any comment:

Measured daily during a complete campaign befoogept implementation to

properly characterize baseline emissions factor.

Data / Parameter:

Uncertainty of the monitoring system, UNC

Data unit:

%

Description:

Overall uncertainty of the monitoring system, cédted as the combined
uncertainty of the applied monitoring equipment

Source of data to be
used:

The value was obtained as result of the QAL2 test.

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

5.95%

Description of
measurement methoc
and procedures to be
applied:

The overall uncertainty was calculated as the cogtbuncertainty of the flow
5 meter and the uncertainty of thg@concentrations measurements, using th
law of propagation of uncertainty.

QA/QC procedures tc
be applied:

No QA/QC procedure is needed.

Any comment:

Calculated once

Data / Parameter:

Nitric Acid Production, NAP gc

Data unit:

tonne 100% HNQ

Description:

Total nitric acid production for the baseline caigpa

Source of data to be
used:

Production logs of Fosfertil Cubatdo NAP 4.

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

6,345 tonne 100% HNO
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Description of Daily production is measured by using a very adeuraagnetic flow metet,
measurement methoc s and eventually checkups are performed comparingessit with measure
and procedures to be | obtained by one calibrated mass flow meter that astsupport

applied: NAP4 produces nitric acid at two concentration€4%d 61%); analyses of
concentrations of the nitric acid productions areoanplished (6 analyses for
each concentration of produced nitric acid). Thedeulations are used on the
mass balance calculations, the daily productioepsrted in total mass of
100% nitric acid

[72)

QA/QC procedures tc | Mass balance at the end-product storage tanksfisrped on a monthly basis;
be applied: cross checking of production from mass balance dirtct flow measuremen
is performed routinely. Critical instruments ardéilmated on a routinely basis
according to the quality assurance system of tAetglSO 9000).

Any comment: Measured daily during a complete campaign befoogept implementation to
properly characterize baseline emissions factor.

Data / Parameter: Baseline Emission Factor, Ef

Data unit: tonne NO / tonne 100% HN©®

Description: Baseline emission factor is calculated from momitbdata for the baseline
campaign

Source of data to be | Calculated from monitored data.

used:

Value of data applied | For the purpose of calculating expected emissidnagons, an B{D emission

for the purpose of factor (EF.) calculated from monitored data available at themmant of

calculating expected | submitting this PDD is used. The final baseline s=min factor will be
emission reductions il | calculated after the completion of the baseline gaign measurements. It |is
section B.5 expected that the final emission factor will beh@gthan the emission factpr
used in this PDD since the emission factor increaseing the campaign. The
N,O emission factor used for ex ante calculation is:
0.00444 tonne pO/ tonne 100% HNQ

Description of Calculated from monitored data.
measurement methoc p
and procedures to be

applied:

QA/QC procedures tc | No QA/QC procedure is needed.

be applied:

Any comment: Baseline emission factor per unit of nitric acidguced will be calculated
based on measurements of the nitric acid producsiaick gas flow rate, JO
concentration, and the operating hours. All paransewill be measured during
a complete campaign before project implementabgoroperly characterize
baseline emissions factor.

Calculated once at the end of the baseline campaign

Data / Parameter: Baseline Oxidation Temperature, OFkc

Data unit: °C
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Description:

Oxidation temperature of the ammonia reactor ferlithseline campaign

Source of data to be
used:

Distributed Control System of Fosfertil Cubatdo NAP

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

The permitted range has been established usinggesign data (810°C-
900°C).

Any N,O baseline data that is measured during hours vtherexidation
temperature is outside the permitted range wikloeinated from the
calculation of the baseline emissions factor.

Description of
measurement methoc
and procedures to be
applied:

Reactor temperature is measured by two thermocsupd¢galled through the
reactor wall, near the oxidation catalyst, the aidrom such device will be
acquired by the Distributed Control System andestaiectronically at a giver
time interval. Oxidation temperature is calculaésdhe average of readings
four thermocouples (two for each reactor), evera ddtained when the
oxidation temperature is outside the permitted eangliminated from
baseline emission factor calculation.

QA/QC procedures tc
be applied:

New thermocouple units are installed immediatetgrafailure reading (open
signal).

Any comment:

Monitored during the initial campaign for baselgmission factor
determination, in order to avoid manipulations tt@ild increase baseline
N,O formation.

Measured every hour

i
Df

Data / Parameter:

Baseline Oxidation Pressure, O:

Data unit:

Pa

Description:

Oxidation pressure of the ammonia reactor for geebne campaign

Source of data to be
used:

Distributed Control System of Fosfertil Cubatdo NAP

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

The permitted range has been established usinggigign data (139,000 Pa|
abs - 273,000 Pa abs)

Any N,O baseline data that is measured during hours vtherexidation
pressure is outside the permitted range will bmiakted from the calculation
of the baseline emissions factor.

Description of
measurement methoc
and procedures to be
applied:

o7

Oxidation pressure is tracked by measuring devistlled near oxidation
reactor (one device for both reactors); the sifpmah this device will be

acquired by the Distributed Control System andestaiectronically at a giver
time interval.

N

QA/QC procedures tc
be applied:

Critical instruments are calibrated on a routinedhgis according to the quality
assurance system of the plant (ISO 9000).

Any comment:

Monitored during the initial campaign for baselgmission factor
determination, in order to avoid manipulations tt@ild increase baseline
N,O formation.

Measured every hour

Data / Parameter:

| Baseline Ammonia Flow Rate, AFR¢
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Data unit: Kg NHg/hour
Description: Ammonia flow rate to the ammonia oxidation readtorthe baseline
campaign.

Source of data to be
used:

Distributed Control System of Fosfertil Cubatdo NAP

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

The permitted range has been established usingfispgons given by the
ammonia oxidation catalyst manufacturer (3,kK§@NHs/hour)

Any N,O baseline data that is measured during hours wviherammonia flow
rate is outside the permitted range will be eliredafrom the calculation of
the baseline emissions factor.

Description of
measurement methoc
and procedures to be
applied:

5 (V cone principle); the signal will be acquiredtng Distributed Control

Ammonia flow to oxidation reactor is tracked by ass flow measuring devic

System and stored electronically at a given tineriral. The System is
compensated by pressure and temperature.

[97]

QA/QC procedures tc
be applied:

Overall mass balances of ammonia to the planter®pned on a monthly
basis to cross check flows and overall conversfbaiency. Critical
instruments are calibrated on a routinely basismlicg to the quality
assurance system of the plant (ISO 9000).

Any comment:

Monitored continuously during the initial campaiigm baseline emission
factor determination, in order to avoid manipulatiadhat could increase

baseline NO formation.

Data / Parameter:

Baseline Ammonia to Air Flow Rate, AIFRsc

Data unit:

(Kg NH4/ Kg Air)

Description:

Ammonia to air flow rate to the ammonia oxidati@actor for the baseline
campaign.

Source of data to be
used:

Distributed Control System of Fosfertil Cubatdo NAP

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

The permitted range has been established usingfispgons given by the
ammonia oxidation catalyst manufacturer (0.0746lkty/kg air)

Any N,O baseline data that is measured during hours wiherammonia to ail
flow rate is outside the permitted range will bienghated from the calculation
of the baseline emissions factor.

Description of
measurement methoc
and procedures to be
applied:

5 (Venturi tube principle); the signal from the deviwill be acquired by the

Air flow to oxidation reactor is tracked by masswil measuring device

Distributed Control System and stored electronjcaith the other data at a
given time interval. The Ammonia to Air ratio islcalated based on the actu
flow analysis from the individual streams.

QA/QC procedures tc
be applied:

Overall mass balances of ammonia to the plant erf@ined on a routine
basis to cross check flows.

Any comment:

Monitored during the initial campaign for baselgmission factor
determination, in order to avoid manipulations tt@ild increase baseline
N,O formation.

Measured every hour
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Data / Parameter:

Baseline Campaign Length, Clg,

Data unit:

ton 100% HNQ

Description:

Campaign length is defined as the total numberetfimtonnes of nitric acid
at 100% concentration produced with one set of gauzee baseline nitric
acid production, NAR:)

Source of data to be
used:

Plant production log book

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

The normal campaign length has been set as 81p#68500% HNQ

If production at a given campaign is lower or eghah normal (Ckorma), then
the baseline is recalculated by ignoring the damaegated after productign
exceeds normal campaign length.

Description of
measurement methoc
and procedures to be
applied:

5 and eventually checkups are performed comparinge$silt with measures

Daily production is measured by using a very adeuraagnetic flow metet,

obtained by one calibrated mass flow meter tha astsupport
NAP4 produces nitric acid at two concentrations53nd 61%); analyses of
concentrations of the nitric acid productions areomplished (6 analyses for
each concentration of produced nitric acid). Theedeulations are used on the
mass balance calculations, the daily productioreported in total mass of
100% nitric acid

QA/QC procedures tc
be applied:

Cross checking of production from mass balance diitbct flow measurement
is performed routinely. Critical instruments ardéilmated on a routinely basis
according to the quality assurance system of tAetglSO 9000).

Any comment:

Measured once.

Data / Parameter:

Baseline Gauze Supplier, G&

Data unit:

Umicore

Description:

Gauze supplier for the baseline campaign

Source of data to be
used:

Nitric plant procurement office

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Umicore

Description of
measurement methoc
and procedures to be
applied:

5 document to prove commercial transaction.

—

Cover of supply contract for gauzes for baselinenmaign, or equivalen

QA/QC procedures tc
be applied:

None

Any comment:

Recording once
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Data / Parameter:

Baseline Gauze Composition, Gge

Data unit:

% precious metals (Platinum, Rhodium)

Description:

Gauze composition for the baseline campaign

Source of data to be
used:

Nitric plant procurement office and/or gauze Sugplechnical service
department.

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Pt 92%, Rh 8%

Description of
measurement methoc
and procedures to be
applied:

Section of supply contract for gauzes that speifie technical characteristi
5 agreed during baseline campaign. If necessary,tiaddi data could bg
requested to supplier's technical service officeorder to provide complet
technical profile of gauzes.

QA/QC procedures tc
be applied:

None

Any comment:

Recording once

Data / Parameter:

Project Volume Flow in the Stack Gas, VSGaject

Data unit:

N m®/ hour

Description:

Volume flow rate in the stack gas for the projemtnpaign

Source of data to be
used:

AMS (Flow meter) at Fosfertil Cubatdo NAP 4.

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

35,121 Nmi/ hour

Description of
measurement methoc
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential
5 principle) with automatically compensates for atsiack pressure and
temperature in order to normalize output data.

QA/QC procedures tc
be applied:

Regular calibrations according to vendor speciioces and recognised
industry standards (EN 14181). Staff will be trairie monitoring procedures
and a reliable technical support infrastructure et up.

Any comment:

Measured during the complete lifetime of the progativity.

Recorded every two seconds.

Data / Parameter:

Project Temperature of the Stack Gas, TSGoject

Data unit:

°C

Description:

Temperature of the gas in the stack gas duringgept@ampaign

Source of data to be
used:

AMS (Flow meter).

Value of data applie

Not applicable. We do not use this parameter tiones¢ expected emissi
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for the purpose of
calculating expected
emission reductions il
section B.5

reduction.

Description of
measurement methoc
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential
5 principle) with automatically compensates for atsiack pressure and
temperature in order to normalize output data

QA/QC procedures tc
be applied:

Regular calibrations according to vendor speciioces and recognised
industry standards. Staff will be trained in monitg procedures and a reliab
technical support infrastructure will be set up.

Any comment:

Measured during the complete lifetime of the progativity.
Recorded every two seconds

Data / Parameter:

Project Pressure of the Stack Gas, PSfGect

Data unit:

Kg/ cnf

Description:

Pressure in the stack gas during baseline campaign

Source of data to be
used:

AMS (Flow meter).

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of
measurement methoc
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential
5 principle) with automatically compensates for atsiack pressure and
temperature in order to normalize output data

QA/QC procedures tc
be applied:

Regular calibrations according to vendor speciioces and recognised
industry standards. Staff will be trained in monitg procedures and a reliab
technical support infrastructure will be set up.

Any comment:

Measured during the complete lifetime of the progativity.

Recorded every two seconds

Data / Parameter:

Project N,O Concentration in the Stack Gas, NCSGiect

Data unit:

mg N,O/ Nnt (converted from ppm if necessary)

Description:

N,O concentration in the stack gas for the projepigagn

Source of data to be
used:

AMS (Infrared gas analyzer) at Fosfertil’s plants.

le

le

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

227.25 mg MO/ Nn?
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Description of
measurement methoc
and procedures to be
applied:

N,O concentration is measured by on-line analyzen(Nispersive Infra Red

5 principle). A gas stream is continuously drawmirthe stack by the samplin
system under proper conditions (line is heat traoex/oid condensation), an
driven to the infrared cell. The device is seta@preasure concentration and
record the output electronically every 2 seconds.

O

QA/QC procedures tc
be applied:

Regular calibrations according to vendor speciioces and recognised
industry standards (EN 14181). Staff will be traime monitoring procedures
and a reliable technical support infrastructure et up.

Any comment:

Measured during the complete lifetime of the progativity.
Recorded every two seconds

Data / Parameter:

Project Operating Hours, OHprgject

Data unit:

Hours

Description:

Total operating hours for the project campaign

Source of data to be
used:

Process control system at Fosfertil Cubatdo NAP 4.

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

7,200 hours

Description of
measurement methoc
and procedures to be
applied:

Operating hours are measured when a flow of réirid enters the storage
5 tank.

QA/QC procedures tc
be applied:

Critical instruments are calibrated on a routinedgis according to the quality
assurance system of the plant (ISO 9000).

Any comment:

Measured daily during the complete lifetime of neject activity.

Data / Parameter:

Project Nitric Acid Production, NAP ggect

Data unit:

ton 100% HNQ

Description:

Total nitric acid production for the project cangpai

Source of data to be
used:

Production logs of Fosfertil Cubatdo NAP 4.

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Nitric acid production is assumed to be constamtthsit project emissions g
not vary from year to year. The value of the niaz@@d production used for th
calculation of expected emission reductions is592 ton HNQ/year.

Description of
measurement methoc
and procedures to be
applied:

Daily production is measured by using a very adeuraagnetic flow metef
5 and eventually checkups are performed comparingesilt with measure

obtained by one calibrated mass flow meter tha astsupport

NAP4 produces nitric acid at two concentration€4%hd 61%); analyses of

concentrations of the nitric acid productions areomplished (6 analyses t

[72)
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each concentration of produced nitric acid). Thedeulations are used on the
mass balance calculations, the daily productioep®rted in total mass of
100% nitric acid

QA/QC procedures tc | Mass balance at the end-product storage tanksfisrped on a monthly basis;
be applied: cross checking of production from mass balance dirtct flow measuremen
is performed routinely. Critical instruments ardéilmated on a routinely basis
according to the quality assurance system of tAet SO 9000).

Any comment: Measured daily during the complete lifetime of neject activity.

Data / Parameter: Project Emission Factor, ER

Data unit: ton N,O / ton 100% HN@

Description: Project emission factor calculated from monitorathdor the project
campaign

Source of data to be | Calculated from monitoring data.

used:

Value of data applied | 0.00071 ton BO / ton 100% HN@
for the purpose of
calculating expected
emission reductions il
section B.5

Description of Calculated from monitored data.
measurement methoc p
and procedures to be

applied:

QA/QC procedures tc | No QA/QC procedure is needed.

be applied:

Any comment: Project emission factor per unit of nitric acid gweed will be calculated based
on measurements of the nitric acid production kstes flow rate, N20O
concentration, and the operating hours. All paransewill be measured during
a complete campaign before project implementabgoroperly characterize
baseline emissions factor.

Calculated once at the end of the project campaign

Data / Parameter: Project Campaign Length, CL,

Data unit: Ton 100% HNQ

Description: The project campaign length for théh campaign CL,) is defined as the nitric

acid produced during theh campaign (see project Nitric Acid Production)

Source of data to be | Production logs of Fosfertil Cubatdo NAP 4.
used:

Value of data applied | 81,466 ton 100% HN®
for the purpose of
calculating expected
emission reductions ii
section B.5
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Description of
measurement methoc
and procedures to be
applied:

Daily production is measured by using a very adeuraagnetic flow metef
5 and eventually checkups are performed comparingesilt with measure
obtained by one calibrated mass flow meter tha astsupport
NAP4 produces nitric acid at two concentration€4%d 61%); analyses of
concentrations of the nitric acid productions areoanplished (6 analyses for
each concentration of produced nitric acid). Thedeulations are used on th
mass balance calculations, the daily productioepsrted in total mass of
100% nitric acid

[72)

QA/QC procedures tc
be applied:

Mass balance at the end product storage tanksfizrped on a monthly basis;

cross checking of production from mass balance diitbct flow measuremen
is performed routinely. Critical instruments ardéilmated on a routinely basis
according to the quality assurance system of thet SO 9000).

Any comment:

Measured during a complete campaign before prajggementation to
properly characterize baseline emissions factor.
Calculated once at the end of the project campaign

Data / Parameter:

Project Gauze Supplier, G&

Data unit:

Umicore

Description:

Gauze supplier for the project campaign

Source of data to be
used:

Procurement offices of Fosfertil Cubatdao NAP 4.

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Umicore

Description of
measurement methoc
and procedures to be
applied:

Cover of supply contract or bill for gauzes for jeid campaigns, or equivaler
5 document to prove commercial transaction.

nt

QA/QC procedures tc
be applied:

None

Any comment:

Recording each campaign

Data / Parameter:

Project Gauze Composition, GG

Data unit:

% precious metals (Platinum, Rhodium, Palladium)

Description:

Gauze composition for the project campaign

Source of data to be
used:

Nitric plant procurement office and gauze Suppieshnical service
department.

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Pt 92%, Rh 8%
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Description of
measurement methoc
and procedures to be
applied:

Section of supply contract for gauzes that spexifie technical characteristi
5 agreed during baseline campaign. If necessary,tiaddi data could bg
requested to supplier's technical service officeorder to provide complet
technical profile of gauzes.

CS

D

e

QA/QC procedures tc
be applied:

None

Any comment:

Recording each campaign

Data / Parameter:

Emission Factor set by regulation, ERg4

Data unit:

kg N,O/ ton HNQ

Description:

Local and national regulations on@Mand NQ emissions

Source of data to be
used:

Local and National Regulations

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of

measurement methoc 5

and procedures to be
applied:

At date of introducing or change of regulation.

P

QA/QC procedures tc
be applied:

No QA/QC procedure is needed.

Any comment:

None.

Data / Parameter:

Moving average emission factor, Efan

Data unit:

kg N,O/ ton HNQ

Description:

Moving average of emission factor

Source of data to be
used:

Calculated from campaign emissions factors

Value of data applied
for the purpose of
calculating expected
emission reductions il
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of

measurement methoc 5

and procedures to be
applied:

Calculated as the average of the emission factagaah project campaigns.

P

QA/QC procedures tc
be applied:

No QA/QC is needed.

Any comment:

Calculated at the end of each project campaign
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Data / Parameter: Minimum Emission Factor , EF,n
Data unit: kg N,O/ ton HNG
Description: Minimum emission factor after ten campaigns
Source of data to be | Determined from campaign emission factors
used:
Value of data applied | Not applicable. We do not use this parameter tionas¢ expected emission
for the purpose of reduction.

calculating expected
emission reductions il
section B.5

Description of Calculated from monitored data.
measurement methoc p
and procedures to be

applied:

QA/QC procedures tc | No QA/QC is needed

be applied:

Any comment: Calculated after end of ten campaigns

B.7.2 Description of the monitoring plan: |

Fosfertil Cubatdo NAP 4 is operated by, a qualifetaff which is experienced at operating technical
equipment to a high level of quality standards.

Furthermore, plant has been operating stack emissiaits (f.e. NQ) for a number of years. The plant
has access to specialized technical services alaileom the Fosfertil Technology Group.

The plant manager will be responsible for the ongaiperation and maintenance of thg®Nnonitoring
system. Operation, maintenance, calibration andceeintervals will be according to the manufacture
specifications and incorporated into the managermsieacture of ISO 9000 standard procedures.

The proposed CDM project will be closely monitoredetered and recorded. The management and
operation of the proposed nitrous oxide abatemenjegt at the nitric acid plant will be the
responsibility of the plant. The emission reducsianill be annually verified by an independent sntit
which will be a Designated Operational Entity (DOB) regular (annual) reporting of the emission
reductions generated by the project will be emittedhe CERs owner, coincidently with the DOE
verification.

An illustrative scheme of the operational and managnt structure that will monitor the proposed CDM
project activity is as follows:
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CDM Executive
Board

T

Monitoring
Technician

DOE

|

Responsible
Plant Operator

Fosfertil Technology
Engineering Support
Group

Note: the dashed line shows the operational and manadesteicture boundaries of the proposed

project.

The relation between the project operational andagament structure, and other actors of the prabose
CDM project activity, is described as follows:

« The responsible Plant Operator will be in chargthefsupervision of the data acquisition system
(DAS) that will be implemented to record plant gaéon data. Supported by the DAS, the Plant
Operator will report the relevant data to the Moriitg Technician.

e The Monitoring Technician will be a member of thiam staff structure that will also be in
charge of processing the data generated by the aagaisition system. The Monitoring
Technician will receive the relevant plant datanfrthe responsible Plant Operator. These data

will by entered into a spreadsheet especially aesidor the monitoring plan.
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» The Plant Manager will be responsible to ensuré tthea CDM project activity at plant level is
implemented in compliance with the PDD and othé&vant standards. The Plant Manager will
be assisted by the Quality Assurance Departmenthmhill conduct routine compliance audits.
The Plant Manager will routinely report to the GexteManager Operations as to the overall
progress with the CDM project activity. At any tirtigat the Plant Manager wants or needs to
follow the implementation of the CDM project actwi he/she will ask for a report from the
Monitoring Technician. For every one year peridte Plant Manager will send a report which
will basically be the monitoring plan spreadsheettihe CERs owner, as well as to the
corresponding DOE.

» Fosfertil's Technology Engineering Support Group ehany time be used as a support function
to the Monitoring Technician in case of personmwsklor changes. The relevant Plant Manager
and QA Department also have Fosfertil’s Technolaggilable as a resource for assistance when
required.

 The DOE will then send the corresponding verificatreport to the CDM Executive Board in
order to evaluate it and make able the issuanteecCERS.

« Shareholders of Fosfertil will receive annuallyrfrdahe plant manager, the same report sent to
the DOE.

Fosfertil NAP 4 is next to plants UAN and UCAN, whiare nitric acid plant and concentration plant
respectively.
Personnel in charge of monitoring the DSC’s systeaithe same for the three plants.
The computer for data acquisition system and theSAMontrol panel were installed in the controlmo
of UCAN plant, based on the following reasons:
» Control room of UCAN plant has appropriate climatnditions that guarantee AMS'’s perfect
functioning.
* UCAN plant has a DCS installed, prepared to recana process operational data of NAP4.
* NAP 4 doesn’t have a computerized DCS system iesitato install one would result in a big
inversion, only for the CDM project.
» Fosfertil are planning to centralize the operatiamatrol of the three plants in this room, in the
future
Considering the arguments and the schematic ititistr above, a compliance with the monitoring
methodology and the monitoring plan will be comelgguaranteed.

B.8 Date of completion of the application of the bseline study and monitoring methodology
and the name of the responsible person(s)/entity&g

Date of completion of the application of this baseland monitoring methodology to this project atyi
Is: 17/09/2008 (prevision).

The baseline and monitoring methodology has bepheapby:
Walter Hugler, Nuria Zanzottera, and Maria Inésatid, MGM International Ltda. (not a project
participant).
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Tel: +54-11-5219-1230
e-mail: whugler@magminter.copnzanzottera@magminter.cQimhidalgo@mgminter.com

25 years.

‘ C.2  Choice of the crediting periodand related information: ‘

‘ C.2.1. Renewable crediting period ‘

‘ C.2.1.1. Starting date of the first crediting_period: ‘

21/09/2008

‘ c.2.1.2. Length of the first crediting period ‘

7 years

‘ C.2.2. Fixed crediting period ‘

Not selected.

‘ C.2.2.1. Starting date: ‘

N.A.

| C.2.2.2. Length: |

N.A.

T
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SECTION D. Environmental impacts

D.1. Documentation on the analysis of the environmentaimpacts, including transboundary
impacts:

Fosfertil Cubatdo NAP 4 Nitrous Oxide Abatementimres the installation of secondary catalysts whose
only purpose and effect is the decomposition ofonig oxide once it is formed. After project
implementation waste J® will be converted into Nand Q avoiding the high global warming effects of
the GHG.

The installation of secondary catalysts has a pesgnvironmental impact because it reduce® N
emissions to the atmosphere and thereby resutieamer overall air quality.

The project activity involves the installation of secondary catalyst system inside the reactor
immediately underneath the primary gauze systera.ednausted catalyst will be removed and replaced
by the technology provider, who has developed éhecsed technology. No waste liquids, solids oregas
are generated by using this technology. No furémronmental impacts are expected.

Then, an Environmental Impact Assessment (EIAptsnecessary for this activity as it is statedhia t
national regulation. Fosfertil Cubatdo NAP 4 fdfihe Operating License issued by the Environmental
Agency of Sao Paulo State (Cetesb). NOx conceatrati the stack gas of the nitric acid plant iséow
than or equal at 250 ppm volume expressed as NO

D.2.  If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

No significant negative environmental impacts ageeeted from the implementation of the project
activity. An environmental impact study is not regd by Brazilian authorities

SECTION E. Stakeholders’comments \

E.1. Brief description how comments by local stakeholderhave been invited and compiled: \

On September 11, 2003, the CIMGC, which is the BeawDNA issued the Resolution number 1, which
was revised and complemented on October 18, 20t15.Resolution establishes some rules on how to
conduct the local stakeholders’ consultation prec&se stakeholders’ process for the “Fosfertil
Cubatdo NAP 4 Nitrous Oxide Abatement Project” wasied out according to these rules.

An invitation letter was sent to the main stakebodd communicating Fosfertil’s intention of subimnigt
a greenhouse gas emission reduction project ton#tenal and international authorities in order to
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generate carbon credits in the international markatled Clean Development Fosfertil — BNO
Abatement in Cubatda The letters were addressed to the main reprasergaf the following entities:

e Municipality of Cubat&o

¢ Alderman Chamber of Cubatédo

«  Environmental City Secretariat of Cubatéo;

* Environmental Secretariat of the State of Sao Paulo

* Environmental Sanitation Tecnology Company (CETESE)ubatdo Region — of the
Environmental State Secretariat

* Cubatao Justice Prosecution

e Brazilian Forum of NGOs — Forum Brasileiro de ON&glovimentos Sociais para o Meio
Ambiente e Desenvolvimento

* Federation of Industries of Sdo Paulo Satate —IFIES

* Center of Industries of the S&o Paulo State — RegficCubatéo

»  Workers Syndicate in Chemical, Pharmaceutical artilizer Industries of Santos Lowlands
(Sindquim)

The letter also informed that the full content loé tProject Design Document, as well as the Annex 3
regarding its contribution to sustainable developthevould be made available on the internet (at
www.fosfertil.com.br, item “Responsabilidade Sotisleio Ambiente/ Desenvolvimento Limpo”) and
asked recipients to provide their opinion, doulsttsmnments in written about the project.

E.2.  Summary of the comments received.: ‘

Two comments were received, from CETESB and CIH®R.paragraph below summarizes the
comments.

CETESB stated the global warming effect, mainlyseliby atmospheric emissions, evidences the need
of measures in order to mitigate and minimize tifeceé consequences. In this way, CETESB
understands the project proposed by Fosfertiljpesitive attitude which improves the local

environment; moreover, any environmental licengedglired for this improvement. Finally, they
explained the project must be submitted to Feddnailstry of Science and Technology analysis.

CIESP stated that the project consists in an impotontribution to sustainable development ofdibye
of Cubatéo, since it reduces gases emissions nraimgaconomical activity, and it founds the bafses
future new environmental projects.

E.3. Report on how due account was taken of any commentsceived: ‘

As the comments received were favourable, no adgrstin the project was necessary.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROQJECT __ACTIVITY.

Organization: ULTRAFERTIL S/A
Street/P.O.Box: Avenida Bernardo Geisel Filho, s/no.
Building:

City: Cubatéo
State/Region: Séao Paulo
Postfix/ZIP: 11520-971

Country: Brazil

Telephone:

FAX:

E-Mail:

URL: www.fosfertil.com.br
Represented by:

Title:

Salutation:

Last Name: Prado Santos
Middle Name:

First Name: Ricardo
Department:

Mobile:

Direct FAX: (41) 3643-3151
Direct tel: (41) 3641-1907
Personal E-Mail: ricardosantos@fosfertil.com.br
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Organization: Ecoinvest Carbon S.A
Street/P.O.Box: Route de Florissant 13
Building:

City: Geneva-12
State/Region:

Postfix/ZIP: CH-1211

Country: Switzerland
Telephone:

FAX:

E-Mail:

URL:

Represented by:

Title:

Salutation:

Last Name: Evans

Middle Name:

First Name: Alfred

Department:

Mobile:

Direct FAX: 41 22 5929100

Direct tel: 41 22 5929621
Personal E-Mail: alfred.evans@bunge.com
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No public funds are available for the financingtioé project activity. Therefore, Fosfertil will famce
the project activity on the expectation of its apya.
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Annex 3
BASELINE INFORMATION
Baseline emissions will be calculated from an emrsgactor measured during a complete campaign
before the implementation of the project activityder normal operation conditions.

Ex-anteestimations of the key baseline parameters aegllis the following table:

Parameter

Typical Nitric acid production output (ton 100% Hi@ear) 94,512
Number of reactors 2
N.O baseline emission factor (ton@/ ton 100% HNG) 0.00444
N,O destruction factor (%) 85
N,O concentration (mg XD/Nnv) 1,515
UNC (%) 5.95
Operating days 348

Annex 4
MONITORING INFORMATION

The current CDM project “Fosfertil Cubatdo NAP 4rus Oxide Abatement Project” will measure on
a quasi-continuous basis (uninterrupted samplinfjuef gases with concentration and normalized flow
analysis on short, discrete time periods) th@® Mnass flow leaving the Nitric acid plant through a
Automated Measuring System (AN)Susing technologies and procedures in accordaritteAv0034:
“Catalytic reduction of BO inside the Ammonia burner of nitric acid plants”.

Plant is currently ISO 9001/2000 and ISO 14001/26&dified; certification documents will be availab
on site during validation for their review. The ntoning procedures (deployed as per the current
monitoring plan and being an integral part of w)ll be fully integrated into Fosfertil Cubatdo NAP
Quality and Environmental Management System.

Fosfertil Cubatdo NAP 4 is operated by, a qualifetaff which is experienced at operating technical
equipment to a high level of quality standards.

Furthermore, Cubatdo NAP 4 has been operating stacssions units (f.e. NQ since 1984. The plant
has access to specialized technical services alaileom the Fosfertil Technology Group.

° As per “Terms and definitions” of EN 14181:2009,(EMS definition is: Measuring system permaneitistalled
on site for continuous monitoring of emissions. WS is a method which is traceable to a referenethod. Apart
from the analyzer, an AMS includes facilities faking samples and for sample conditioning. Thisnitedn also
includes testing and adjusting devices that araired for regular functional checks.
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All trainings required as consequence of the imgletaition of the CDM project activity were already
developed and included as part of the ISO 900Giatanprocedures.

The plant manager will be responsible for the ongaiperation and maintenance of th@®Nnonitoring
system. Operation, maintenance, calibration andceintervals will be according to the manufacture
specifications and international standards (see Q@A/section below), and incorporated into the
management structure of ISO 9000 standard procedure

The proposed CDM project will be closely monitoredetered and recorded. The management and
operation of the proposed Fosfertil Cubatdo NARtbus oxide abatement will be the responsibility o
the plant. The emission reductions will be verif@deast annually by an independent entity, whwdh

be a Designated Operational Entity (DOE). A regykmnual) reporting of the emission reductions
generated by the project will be emitted to the €BRner, coincidently with the DOE verification.

An illustrative scheme of the operational and managnt structure that will monitor the proposed CDM
project activity is as follows:
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Note: the dashed line shows the operational and manadesteicture boundaries of the proposed

project.

The relation between the project operational andagament structure, and other actors of the prabose
CDM project activity, is described as follows:

e The responsible Plant Operator will be in chargehef supervision of automated measuring
system (AMS) and the data acquisition system (D#h&) are installed to measure and acquire
both emission and process data. Supported by th8, Dide Plant Operator will report the
relevant data to the Monitoring Technician
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The Monitoring Technician will be a member of thiarm staff structure that will also be in
charge of processing the data generated by the aedaisition system. The Monitoring
Technician will receive the relevant plant datanirthe responsible Plant Operator. These data
will be entered into a spreadsheet especially desigor the monitoring plan. The Project
Developer will support the Monitoring Technicianaatalyzing data and assure appropriate and
consistent procedural application during reporppration.

The Plant Manager will be responsible to ensuré tthea CDM project activity at plant level is
implemented in compliance with the PDD and othé&vant standards. The Plant Manager will
routinely report to the General Manager Operataso the overall progress of the CDM project
activity. At any time that the Plant Manager waotseeds to follow the implementation of the
CDM project activity, he/she will ask for a rep&mam the Monitoring Technician. For every one
period, the Plant Manager will send a report whieli basically be the monitoring plan
spreadsheet to the CERs owner, as well as to thesponding DOE.

Fosfertil Technology Engineering Support Group aaany time be used as a support function to
the Monitoring Technician in case of personnel lmsshanges. The relevant Plant Manager and
QA Department also have Fosfertil Technology awdélaas a resource for assistance when
required.

The DOE will then send the corresponding verifisatreport to the CDM Executive Board in
order to evaluate it and make able the issuantdeedCERS.

Shareholders of Fosfertil will receive annuallyrfrdhe plant manager, the same report sent to
the DOE.

Fosfertil NAP 4 is next to plants UAN and UCAN, whiare nitric acid plant and concentration plant
respectively.

Personnel in charge of monitoring the DSC’s systeathe same for the three plants.

The computer for data acquisition system and theSAMontrol panel were installed in the controlmo
of UCAN plant, based on the following reasons:

Control room of UCAN plant has appropriate climatnditions that guarantee AMS’s perfect
functioning.

UCAN plant has a DCS installed, prepared to recane process operational data of NAP4.
NAP 4 doesn’t have a computerized DCS system iestato install one would result in a big
inversion, only for the CDM project.

Fosfertil are planning to centralize the operatiamatrol of the three plants in this room, in the
future

Tables on section B.7.1 of the PDD describe thematers to be acquired and recorded as per the
current monitoring plan, for both baseline campagnwell as (future) project campaigns. Furthermore
the baseline methodology requires that certaingeg®@arameters are monitored (to be compared vs the
permitted operating conditions) during baseline gaign; such process parameters are also described i
tables B.7.1. Only those,N measurements taken when the plant is operatitignathe permitted range

will be considered during the calculation of baselemissions.
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All the relevant instrumentation to measure progessimeters are calibrated on a routinely baspeas
ISO system. The signals generated by these inshisnage acquired and logged electronically by the
Distributed Control System (DCS) of the plant. Hpecific data generated by the AMS is stored on the
DCS every 2 seconds (after filtering for downtinmed aerror readings). The DCS provides an hourly
average, which is then transferred onto a commoeasisheet (excel) for further analysis/calculations
and reporting purposes. Actual emission reductialcutation will use values from such spreadsheet.
Due to space constraints on the DCS hard-driven fime to time, historical data will be archived an
separate hard drive or CDs, to be safeguard féeast 2 years. Raw (detailed) data will be accéssib
only through the DCS software platform, which iresithe stored data cannot be manipulated.

All parameters measured during the baseline campaily be archived in electronic and paper format
during the entire crediting period.

All parameters measured during projects campaigih®evarchived in electronic and paper formatdor
least two years.

Emission reduction calculations
The amount of mass (tons) of®! that the project actually avoids from being verii® the atmosphere

on each production campaign, expressed as Carbmadeiequivalent (or tC@), will be calculated by
applying the following formulas:

BE,. =VSG. [INCSG_.[10° [DH,,

Where:
BEsc Total baseline emissions in the baseline measuriepagiod, in, tNO
VSGc Mean stack gas volume flow rate in the baselinasueement period, in Nifn
Mean concentration of J® in the stack gas in the baseline measuremeradyen mg
NCSGc
N,O/Nm
OHgc Number of operating hours in the baseline measunepexiod, in h
BE N
EFy = (- = C)
NAR 100
Where:
EFs. Baseline emission factor, in $8/ tHNG;
NAPsc Nitric acid production during the baseline campaigntHNG;
UNC Overall measurement uncertainty of the monitoriggtesm, in %, calculated as the

Combined uncertainty of the applied monitoring eguent

Project emissions are calculated from mean valtibs®© concentration and total flow rate:

PE, =VSG INCSG [10° [DH,
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Total Project emissions of the nth campaign, sON
Mean stack gas volume flow rate for the nth priojaempaign, in Nrith
Mean concentration of J® in the stack gas for the project campaign, ilNg@Q/Nn?*

Number of operating hours in the project campaiigih,

For thenth campaign, the campaign specific emission factaslavbe:

EF =5
NAP

n

where:
EF,
PE,
NAR,

Then,
ER, =(ER;,

where
ER,
EFs.
EF,
NAP,
GWR, .

2

Emission factor calculated for tinéh campaign, in kg pD/ton HNG;
Total Project emissions of timth campaign, in thD
Nitric acid production in thath campaign, in ton 100% HNO

—EF,) [NAR, [GWR,,

Emission reductions of the project for thd campaign, tC&e

Baseline emission factor, in $8/ tHNG;
Project emission factor, applicable to tith campaign, in thO/ tHNO;
Nitric acid production during thieth campaign of the project activity, in, tHNO

Global warming potential, of XD set as 310 tC@/tN,O for the ' commitment period

Following AM0034, several restrictions and adjustisewill be applied to the formulas (above), among

others:

1.

All data series are filtered to eliminate masksiand outliers.

The monitoring system will provide separate readimgN,O concentration and gas flow for a
define period of time (e.g. every hour of operatioe. an average of the measuring values of the
past 60 minutes). Error readings (e.g. downtimmailfunction) and extreme values are eliminated
from the output data series. Next, the same dtatistvaluation that was applied to the baseline
data series will be applied to the project datéeser

a) calculate the sample mean (x)

b) calculate the sample standard deviation (Ss)

¢) calculate the 95% confidence interval (equdl.86 times the standard deviation)
d) eliminate all data that lie outside the 95% daarice interval

e) calculate the new sample mean from the remaivahges
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NAP (acid production) cannot exceed nameplgpaaty of the plant

Nitric acid production will be compare to nameplagpacity. If nitric acid production at a given
campaign is larger than nameplate, then emissidoct®ns will be calculated ignoring data
generated after production exceeds nameplate.

A moving average of the emission factd£&{;) must be calculated

The campaign specific emissions fact&f() for each campaign during the project’s crediting
period is compared to a moving average emissiotoifaalculated as the average emission factor
of the factors generated in the previous campdighsa,n)-

To calculate the total emission reductions achiewethe nth campaign, the higher of the two
valueseF,, andEF, shall be applied as the emission factor relevantifat particular campaign
(EFR).

A minimum project emission factor should also determined EF.,,), defined as the lowest
among the emission factor of the 10 first campaigns

After the first ten campaigns of the crediting pdrof the project, the lowest emission facteF)
observed during those campaigns will be adoptes ragiimum EF.,i,). If any of the later project
campaigns results in &, that is lower thafeF,,, the calculation of the emission reductions for
that particular campaign shall uséH, and noteF,.

The emission factor to be applied for a paréicwampaign calculatiorEg,) must be the higher
between the above mentioned moving average orpeeifsc campaign emission factor (and not
lower than minimum emission factor, after 10 cargpa)

This will be checked according to procedures dedsith steps 4 and 5 above.

The level of uncertaintyJNC) determined for the AMS installed at the plant,sinbe deducted
from the baseline emissions factor.

The overall measurement uncertainNC), calculated by summing in an appropriate manner
(using gauss law of error propagation) all the vate uncertainties arising from the individual
performance characteristics of the AMS componenits be used to reduce the baseline emission
factor, The following formulae will be applied:

UNC
EF, = ER,. 00— ——
BL BC ( 10c )

If production at a given campaign is lower tmammal (Clyoma), then the baseline is recalculated
by ignoring the data generated after productioreess normal campaign length.

The production at a given campaign will be compdoedormal campaign length (Gdima)- If the
length of each individual project campaign Ok shorter than the average historic campaign
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length, then Ef will be re-calculated by eliminating thosevalues that were obtained during
the production of tonnes of nitric acid beyond @ik, (i.e. the last tonnes produced) from the

calculation of ER

Please note the specific calculations and adjugsrierbe followed according to the current monitgri
plan are already described in detail in section.B:f&xplanation of methodological choices” of the

Project Design Document.

Description of the AMS

Fosfertil Cubatdo NAP 4 has installed continuous ayaalyzers from the supplier ABB, model AO2000,
while the specific module to measurgNis a non-dispersive infrared called URAS 26. Belre the

instruments descriptions as per manufacturer

Infrared Analyzer Module Uras26

Measurement Principle

MNon-dispersive infrared absorption n the L = 2. 5-8 um

wavetangth range

Photomeater to measure from 1to 4 components with 1 or 2 beam

paths ang 1 or 2 recelvers in aach beam path

Sample Components and
Smallest Measurement Ranges

The Uras26 analyzer module has one physical measuemeant
rar 2l sampee Componant As @n option, smaller measiune-
ment ranges can be electromically dernved from tha physical

measurement range The asmallest range = measursmeant range 1

The smaliest measungmen! ranges shown in the fallowing table
are basad on the first sampla component in beam path 1

Sample Class) Class 2 Class 2 Gas
Compo- Range Range Range with Group '
nent Calibration Call

co 0- S50 ppm 0 i0ppm 0O~ S0ppm™ A

co 0— &0 ppm 0 5ppm 0~ 25 ppm A
NO O 75 ppm O 75 ppm  D- ""-,_p|_|. : -‘-:
_-‘.E-'_'- " 00 ppm O 25 [][U'I_”i.'— .-_’"j-_l:\[‘-Fl' A

N.O 0 50 |Jp-rt-' “"EJ- _Tfi_m-_::-u 0~ 50 ppm A

-H } 1-II:=- |';|}r!_-E 50 ppm O~ S0 ppm A
f_;-'r_i__ 0= 500 ppm O~ 30 ppm E___
CH, 0 200 ppm 0O~ 100 ppm O- 100 ppm B

C:H 0- 500 ppm 0O- :'147(:“1':1-.1"! 0- 300 P B
C.H, O- 100 ppm 0- 50ppm O- 50 ppm” B

Sensitivty Drift
1% of maasured value per week
Cutput Fluctuation (2 o)
0.2 % of span at electronic TS0 time
15 sec (Class 2)

5 sec (Class 1) or

Detaction Limit (4 o)
0.4 % of span at elactronic T90 time =
= 15.gec (Class 2)

5 sec (Class 1) or

Measurement Ranges

r.“jl_!:LrnlI»:,.l
1 1o 4 ranges par sampk@ componemi

Largest Measurament Range
0 to 100 Vol.-% or 0 Vol.-% to saturation or 0 Vol.-% 1o LEL
Measurement ranges within ignition limits cannot be provided

Measurement Range Ratio

=1:20

Measurement Ranges with Suppressed Zem-Poim
Electronic zenz-point suppression or differential measuramesnt
based on a base level > 0 with flowing reference gas
max. suppresson ratio of 1:10

Measurement Range Switching
Manual; available axternal control or automatic

it Value Monitonng
Limit values can be set during system configuration. The limit
value signal (alarm) is output via the digital ports

Calibration
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CH, 0- 250 ppm 100 ppm

CH; 0= 100 ppm 50 ppm

CeH. 0~ 500 ppm 100 ppm

- o
o 0
C.H, 0- WN0ppm O 50ppm O- 50 ppm~
o o
0- o-

R134a 0O~ 100 ppm

SF, 0=2000 ppm 0= 1800 ppm  0-2000 ppm

g
g:u
O | m| x| o o @

H.O 0- %000 ppm 0- 500 ppm O- 500 ppm

1} See pnce information
2} Measurement range 1 the smalles! is shown. The largest
measurament range should be at least four times targer,

Other sample components on reguest.

The following data apply 1o measurement range 1in a delivered
analyzer module

Stability

Linearity Deviation
< 1% of span
Option: Lineanzation for automobiie exhaust gas measure-
ment according to EPA specifications

Repeatabity
< 0.5% of span
Zerg Drift
< 1% of span per week;
for ranges smaller than Class1to Class 2
< 3% ol span par week
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Zem-Foint Callbration
With inert gas, e g. N,, or with amblent air that is free of the
sample component.

End-Point Calibration
With gas-fillad calibration cells (optional) or with test gas
mixtures. It is recommendad to vernfy the calibration call set
values once a year,
During calibration of a multi-component analyzer, possible
cross-sensitivity and/or camer gas corrections by internal or
exiernal measuement components are switched off
Themefore, coracted measurament components should be
calibraled only using a lest gas consisting of the measure-
ment component and an inert gas like N,

lifliience Effects’

Flow Effect
Flow rate m the 20-100 Vh range: within determination limits

Associated Gas Effect/Cross Sensitivity
The knowledge of the sample gas composiion s necessary
for the analyzer configuration
Selectivity measures to reduce associaled gas effect
{optional): Incorporation of interference filtars, filler vessels or
infernal electromnc cross-sensitivity cormection or camer gas
correction for a sample component by other sample
componants measured with the Uras26



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.

CDM - Executive Board

page 64
Infrared Analyzer Module Uras26
Temperature Effect Gas Inlet Conditions
Ambient temperature in permissible range
- Al zero-point: < 1% of span per 10 *C; Temperature

for ranges smaller than Class 1 to Class 2
< 2 % of span per 10 °C
- On sensilivity with temperature compensalion:
3 % of measured value per 10 “C
= On sensitivity with thermostat effect at 55 “C (optional):
<1% of measured value par 10 'C

Air Pressure Effect
= At zero-point: No effect

The sampie gas dew point should be &1 least 5 °C below the
ambient temperatura throughout the sampla gas path Other-
wise @ sample gas cooler or condensate trap s required

Inlet Pressure
p. = 2-500 hPa
Lower prassunes require @ sample gas pump and highar
PrESSUTES MBqUire a8 pressune reducsr,

Lo Outiet Pressure

- On sensitivity with pressure correction by means of integral Atmospheric pressura
pressure sensor; < 0.2 % of measured value per 1%
barometric pressure change Fiow Rate

The pressure sensor is located in the sample gas path if hoses 20-100 I/

dra used as the internal gas lines.

I tubing is used for internal gas lines the pressure sensaor is
routed to the outside via a hose

Prassure sensor working range: b, = 600-1250 hPa

Power Supply Efect
24VDC + 5%: < 0.2 % of span

Carrosive Gases
Highly comosive associated gas components, &.g. chiaring
(Cl;) and hydrogen chienda (HC!), s well as gases or asrosals
containing chlorine must be cooled or underga prior
absorption. Provide for housing purge

Flammable Gasas
The analyzer module |s suitable for measuring flammabie
gases and vapors under atmospheric conditions (p,., = 1.1 bar,
oxygen content < 21 Vol-%k). Temperature Class. T4, The
sample gas must not be explosive under nomal conditions
If the sample gas is explosive in the event of a sample gas
supply fallure, then only seldom and briefly (in accordance

Dynamic Response
Warm-Up Time

Approx. 30 minutes without thermostat; approx. 2 hours with
tharmostat

90% Response Time
T = 2.5 sac for measurement cell length = 200 mm and
sample gas flow = 80 I'h without signal damping (low pass
filer), Low-pass time constant adjustable from 0 to 60 sec

Materials in Contact with the Sample Medium

Analyzer (Sample Ceiis)
Tubing Aluminum or gold-plated atummum;
Window CaF,, Option: BaF,;
Connectors: Rust- and acid-resistant steel 14571

Gas Lines and Connectors

FPM hoses and PTFE tubing with stainless steel connectors;

Dption: Rust- and acid-resistant steel lubes 1.4571

with Zone 2). Pressure in the sample gas path in normal op-
aration p, < 100 hPa; in casas of a sampla gas supply fallure the
pressure must nol exceed the maximum vaiue p, = 500 hPa.
The version with gas paths designed as stainiess sieel tubes
should be selected and housing purge with N, should be
provided when measuring flammable gases and vapars
Befars using the analyzer module the cormosion resistance
against the specific sample gas mus! be checked

Purge Gag
The purge gas should not cantain any sample gas
components.

Power Supply

Input Voltage, Power Consumption
24VDC + 5%, max. 85 W

Gas Connections
Layout and Design Installation Site Requirements
Gas ports on back (19-inch rack housing) or bottom (wall- Vibration

maunt housing] of the analyzer module with 1/8 NPT internal
threads for commercially avalable adapters, a.g. Swagelok”
See page 34 for connection drawing.

max. +0.04 mm at 5 1o 55 Mz, 0.5 g at 55 to 150 Hz
Shight transient affact on sample value in the region of the
beam modulation frequency

Ambient Temperature

Electrical Connections Operation; +5 to +40/45 *C when installed in housing
with/ withoul electronics modula;
Systemn Bus Storage and transpaort: =25 to +65 *C

3-pin lemala plug

External 24-VDG Power Supply
4-pin male plug
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For flow measurements Cubatdo NAP4 has instalfmivameter Digimat, model Sonda 6.

Good monitoring practice and performance characterstics

Regarding QA/QC, the European Norm EN 14181:2004chkvis recommended as guidance regarding
the selection, installation and operation of the &\Mhder Monitoring Methodology AM0034, stipulates
three levels of Quality Assurance Levels (QAL), am& Annual Surveillance Test (AST):

QALL: Suitability of the AMS for the specific measyg task.

The suitability evaluation and its measuring pragedare described in ISO 14956:2002 “Air quality —
Evaluation of the suitability of a measurement prhae by comparison with a required measuring
uncertainty”. Using this standard, it shall be mothat the total uncertainty of the results oladifrom
the AMS meets the specification for uncertaintytestan the applicable regulations (f.e. EU Direefiv
2000/76/EU or 2001/80/EU). Since European regulatido not yet cover the measurement ¢b Nt
nitric acid plants, there is no official specifimat for uncertainty available. Then, consideringjadl
specification of uncertainties defined for equivdlpollutants (f.e. NOx, S{pas per EU regulations, a
20% of the ELV (Emission Limit Value, in this catsken as the actual test concentration or calimati
gas) has been considered by the equipment mantdaas the required measurement quality fe® N
for purpose of expanded uncertainty calculationke Bpecific performance characteristics of the
monitoring system chosen by the project shall siedi in the Project Design Document, as per AM0034.
Then, tables below indicate such characteristicgesghe corresponding QAL 1 report (extracted from
the original QAL1 Report of each instrument)

The QALL report for the PO Analyser, URAS26, shows the following:
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Contributin

artial standard uncertainties and reference to their origins

Selectivity H20

Selectivity others (largest sum)

Lack of fit

Drift

Pressure dependence
Temperature dependence
Flow dependence
Voltage dependence
Repeatability

Uncertainty of response factors

Response time
Origin of data

Long-term drift of calibration cell

Origin of data
Uncertainty of SRM

Standard Reference Method (SEM), Heference

Uncertainty of cylinder gas
Origin of data

page 66
0,01 ppm
0,90 ppm
0,93 ppm
7,08 ppm
0,00 ppm
11,09 ppm
0,10 ppm
0,12 ppm
0,19 ppm
0,00 ppm
44 seconds
Test report
2,77 ppm

Article in UmweltMagazin, 2001

10,33 ppm
Gas Chromatography, VDI 2469

16,00 ppm
Datasheet of gas supplier

The QAL report for flow meter, Digimat Sonda 6ogls the following:

Table 1 presents average values obtained for dgaBpeeds in the duct and its respective uncedaint

Table 1: Average speeds in the transversal section

Surveyed Average Speed Specific Mass Expanded Uncertainty
(m/s) (kg/nt’) (%0)
Horizontal 51.3 0.82 2.4
Vertical 49.8 0.82 2.3

Table 2 shows the average values obtained for ifhave duct and its respective uncertainties

Table 2-Average flow in the transversal section

Flow Expanded Uncertainty
(m’/s) (%)
13.97 2.5

Table 3 shows the value of the discharge coeffiataiculated, draining average Reynolds number, and

the uncertainty associated with that dischargedficat.
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Discharge coefficient (K) Reynolds number Expandedertainty (%)
0.715 1,044,900 2.5

The expanded uncertainties declared are based smidard uncertainties combined, multiplied k&y th
coverage factor K equal to2; considering 95% palgsilof coverage approximately

The complete EN 14181: 2004 QALL1 reports are preity the equipment manufacturers considering
the performance characteristics as measured byliigd Technical Inspection Authority (such as the
German TUV) and the specific installation chardstars and site conditions at the plant.

The complete QAL1 Reports will be available forigation.

The overall measurement uncertaintyNC) is calculated by summing in an appropriate margnsing
gauss law of error propagation) all the relevantewtainties arising from the individual performance
characteristics of the AMS components (then UNC(N,@ Analyzer uncertainty)+ (Flow meter
uncertainty})?. The overall measurement uncertainty will be kmmé for the validation of the project
activity.

QAL2: Validation of the AMS following its Installain.

The next level of quality assurance prescribed Ni481:2004 (QALZ2), describes a procedure for the
determination of the calibration function and i@riability, by means of certain number of parallel
measurements (meaning simultaneously with the ANd8jformed with a Standard Reference Method
(which should be a proven and accutasmnalytical protocol as per relevant norms or lagjisn). The
variability of the measured values obtained with #MS is then compared with the uncertainty givgn b
the applicable legislation, if the measured vahbis lower than the permitted uncertainty, it is
concluded the AMS has passed the variability ®isice (as explained above), official uncertaintyios
available, an appropriate level is determined bamedhose that do exist for similar pollutants and
techniques (in this case 20% of ELV). As per in&ional standards, there are two potentially sigtab
Standard Reference Methods: 1) bench scale gasatwgraphy as per VDI standard 2469 or 2) Non-
dispersive Infrared Method, as per ISO 21258 (Yraft

The testing laboratories performing the measuresneith the Standard Reference Method shall have an
accredited quality assurance system according t¢SENMIEC 17025 or relevant (national) standards.
QAL?2 test was performed during October at Cubata® M.

The QAL2 report from the certified lab will be alable for DOE review during the validation. Any dat
collected previous to the reception of the QAL2 taport were corrected through proper applicatibn o
the calibration function.

As condition precedent for a QAL2 test, it is raqdi that the AMS has been correctly installed and
commissioned, considering (for example) that theSAl8l readily accessible for regular maintenance and
other necessary activities and that the workingfqlian to access the AMS allows for parallel samgplin

1% Considering EN 14181 does not specify what SRMs® for each specific compounds, there is contsyvas to
which method is suitable as SRM for,N since the best available technology (and heheentost accurate
instrument) is the actual online instrument whiglthie subject of calibration by this method.
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The AMS unit at Fosfertil Cubatdo NAP 4 was ingdllby qualified contractors under the direct
supervision of the equipment manufacturers, comsigeboth relevant Brazilian and international
standards. The Plant Manager, as well as membdfessértil Technology Engineering Support Group,
actively supervised all phases of installationpfreystem design to commissioning.

QAL3: Ongoing quality assurance during operation.

Procedures described at QAL3 of EN 14181: 2004 Ichacdrift and precision, in order to demonstrate
that the AMS is in control during its operations that it continues to function within the required
specification for uncertainty. This is achieveddmnducting periodic zero and span checks on the AMS
and evaluating results obtained using control shart

Zero and span adjustments or maintenance of the Asisbe implemented, as result of such evaluation.
The implementation and performance of the QAL3 edwces given in this standard are the
responsibility of the plant (or AMS) owner.

The standard deviation according to QAL3 has bedcutated by the equipment manufacturer based on
equipment performance characteristics and fieldditimms for Fosfertil Cubatdo NAP 4. Calculation
spreadsheets from the suppliers are available &bidation. The data is used to monitor that the
difference between measured values and true valuesro and span reference materials are equal or
smaller than the combined drift and precision valithe AMS multiplied by a coverage factor of 2 (2
times standard deviation of AMS, as described irL®#8ection of EN14181) on a weekly basis, with the
aid of Shewart charts.

The purpose of the procedure is correcting the ddiien the off set of zero and span is too high. For
instance when the offset (drift) is within 2% oétfull scale no action is taken. When the offseitjds
more than 4% of the full scale the data is core@tesar in the time and the action should be toease

the calibration frequency, i.e. instead of doingint a weekly basis, it will be made more than oace
week.

Documented calibration procedure for weekly zerd span checks as well as resulting Shewart charts
will be available on site for validation and futwrerifications

All monitoring equipment is serviced and maintairetording to the manufacturer’s instructions and
international standards by qualified personnel {giti§ Cubatdo NAP 4 resources and the third partie
involved during such activities). Maintenance aad/ee logs are well kept at Fosfertil Cubatdo NAP
and available for auditing purposes.

AST: Annual Surveillance Test (ongoing quality assize).

The AST is a procedure to evaluate whether the unedsvalues obtained from the AMS still meet the
required uncertainty criteria, as evaluated dutivgQAL?2 test. As the QAL2, it also requires a texli
number of parallel measurements using an apprep8tandard Reference Method. An AST should be
performed to the plant's AMS at least once eveyedrs; its frequency depends on the relation betwee
the total expected uncertainty of the AMS and #lected required uncertainty.



