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\ Al Title of the project activity: |
>>
Monomeros Nitrous Oxide Abatement Project
Version 3
20 September 2007

\ A.2. Description of theproject activity : |
>>
Nitrous Oxide (NO) is an undesired by-product gas from the manufaatf 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 Nitrixxi€® (NO). The remainder participates in
undesirable side reactions that lead to the pragludf Nitrous Oxide, among other compounds.

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

The project activity involves the installation osacondary catalyst to abatgNinside 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 tdateN,O emissions. If regulations on,® emissions
are introduced during the crediting period, theetine scenario shall be adjusted accordingly.

Baseline emissions rate will be determined by meagWN,O emission factor (kg )0/tonnne HNGQ)
during acompleteproduction campaign prior to project implementati®o assure that the data obtained
during the initial NO measurement campaign for baseline emission fad&iermination are
representative of the actual GHG emissions fromsthece plant, a set of process parameters known to
affect NO generation that are under the control of thetpigerator, 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 of\
emitted by the project activity.

Project additionality is determined using the miestent version of the “tool for demonstration and
assessment of additionality”, approved by the CDMdtitive Board.

The project activity will contribute to the sustable development of the country through industrial
technology transfer (catalyst technology from aedeped country to Colombia). The project activity
will reduce NO emissions and will not increase nor decreasetd@missions of other air pollutants.
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The project does not impact on the local commusitie access of services in the area. The project
activity will not cause job losses at Monomerogirgl Monomeros Nitrous Oxide Abatement Project has
the potential to be replicated by other nitric guiiants in the country and in other developing ¢oeas.

\ 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)
Colombia (host) Monomeros Colombo

Venezolanos S.A. NoO

Private entity. Project
Developer.

(*) In accordance with the CDM modalities and prbaees, at the time of making the CDM-PDD publitheg stage
of validation, a Party involved may or may not hgvevided its approval. At the time of requestiegistration, the
approval by the Party(ies) involved is required.

Monomeros Colombo Venezolanos S.As a Company established in Colombia to providenaical
products to the manufacture industry and fertiBzer the agri-business, its production volume bexom
one of the most important petrochemical compartiiéncountries of the Andino Group.

In December 1967, the setting-up of Monomeros ofo@bia as a limited-liability company was
executed by deed, with the initial participationtloé Industrial Promotion Institute (IFI), the Coibian

Oil Company (ECOPETROL) and the Venezuelan Petmogted Institute (IVP).

In 1968, the Dutch firm holding the license for tBamicarbon process became a stockholder, in 2007
the Venezuelan Petrochemical S.A. Pequiven bougbhdvheros and currently this is the main
stakeholder with 86.21%.

Currently, Monomeros manufactures three types aedpets: compound fertilizers, tricalcium phosphates
and industrial chemicals, among these, nitric acidulphuric acid, and others.
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\ A.4.  Technical description of the project activity |
\ A.4.1. Location of the_project activity |
>>
| A4.1.1. Host Party(ies): |
>>
Colombia
\ A4.1.2. Region/State/Province etc.. |
>>
Atlantico
‘ A4.13. City/Town/Community etc: |
>>
Barranquilla
A4.1.4. Detail of physical location, includingnformation allowing the
unique identification of this project activity (maximum one page):
>>

The project activity takes place at Monomeros Cdlordenezolanos (MCV) nitric acid plant located in
Via 40 Las Flores/P.O. Box 3205, Barranquilla,esta#tAtlantico, Colombia.
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>>
The project activity fall withirSectoral scope'(5) Chemical industries”.

\ A.4.3. Technology to be employed by the projecttyvity : |
>>
The Ostwald process

Nowadays, all commercial Nitric Acid is producedthg oxidation of ammonia, and subsequent reaction
of the oxidation products with water, through thetv@ald process.

The basic Ostwald process involves 3 chemical steps

A) Catalytic oxidation of ammonia with atmosphedrygen, to yield Nitrogen Monoxide (or Nitric
Oxide).

(1) 4NH+50>4NO+6HO

B) Oxidation of the Nitrogen Monoxide to NitrogeroRide or Dinitrogen Tetroxide
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(2) 2NO+Q>2N0 > N,O,
C) Absorption of the Nitrogen Oxides with watetyield Nitric Acid

(3) 3 NO +H,0-> 2HNO; + NO
Reaction 1 is favored by lower pressure and higlmperature. Nevertheless, at too high temperature,
secondary reactions take place that lower yielée¢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 pressutéoaver temperatures.
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Figure 2. Conversion of Ammonia to Nitrogen Monaxioh Platinum
Gauze as a function of temperature a) 100 kPat@Bb)kPa [1]

The way in which these three steps are implemerdieaiacterizes the various Nitric Acid processes

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

plants the absorption pressure is higher thandhebastion pressure.

Monomeros has a mono pressure plant.

Nitrous Oxide formation

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

Side reactions during oxidation of Ammonia:

(4) 4NH+4 G > 2N0 +6 HO (Nitrous Oxide formation).

! Thieman et al., “Nitric Acid, Nitrous Acid, and tbgen Oxides”Ullmann’s Encyclopedia of Industrial Chemistry
6th Edition,Wiley-VCH Verlag GmbH & Co. KGaA. All rights resesd.
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(5) ANH+3 0> 2N, +6 HO

(6) 2NO> N+ O,

(7)  4NH+6NO>5N,+6HO
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: MO once formed, is eliminated anywhere between thigetoof the ammonia oxidation
gauzes and the inlet of the absorption tower.

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

Selected technology for the project activity

General description

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

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

* Installation is relatively simple and in most casle&s not require any new process unit or re-
design of existing ones (in some cases, the rebatket needs some re-design / modifications in
order to accommodate the new catalyst).

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

« Considerably lower capital cost when compared bewoapproaches.

The selected technology has been developed byaexasalyst suppliers; f.e. W.C. Heraeus, Johnson
Matthey/Yara, Umicore and BASF. All of them haveveleped a secondary catalyst that decomposes
N,O gases without affecting the Nitric Acid Produatioor in efficiency neither in quality. Typicalljpé
secondary catalyst has a very high activity; al@%% of NO gases are converted tg &hd Q. MCV is
currently on final phase of evaluation of the sal/@ommercial options offered for secondary catalys
technology, and will make a final decision in theg term.



{

—
—
=
=
L T

@‘3 PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.
ﬂvy

CDM - Executive Board

page 8

Effect of catalyst thickness on N,0 abatement

N:O in tail gas [ppmv]
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Figure 3. Effect of catalyst thickness opNabatement
(Courtesy of W.C. Heraeus)

Some advantages MCV was looking for to select peeific secondary catalyst are:
e No measurable effect on ammonia to nitric oxidédyie
e Low level of NO in tail gas to be achieved by adjusting the gatdled thickness.
e Proven risk profile. The catalyst must have a pnos&fe record of operation during several years
in other nitric acid plants.
e Proven performance. Several successful industralksinstallations should be demonstrated
with acceptably low BD emissions.

The project activity consists on the installatioh a new catalyst (secondary catalyst), below the
oxidation gauzes, which has the sole purpose dficiad NO emissions without the formation of a
potential product or by product.

Currently, there are no national regulations oelagbligations in Colombia concerning® emissions.
It is unlikely that any such limits on,® emissions will be imposed in the near futurefaket, given the
cost and complexity of suitable,® destruction and abatement technologies, it igkelyl that a limit

would be introduced by Colombia that has ratifieel Kyoto Protocol and actively participates in CDM

Monomeros Colombo Venezolanos is in no need tosinwe any NO destruction or abatement
technology. Neither are there any national ince&stior sectoral policies to promote similar project
activities.

Then, the project activity is not common practice.

>>
Total ex-anteemissions reductions are estimated to be 122@%tes C@e/year for the first seven-year
crediting period, which may be renewed. Note thetu@ emissions reductions will be based on
monitored data and may differ from this estimate.
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Year Annual estimation of emission reduction
in tonnes of CQe

2008 111,879

2009 122,050

2010 122,050

2011 122,050

2012 122,050

2013 122,050

2014 122,050

2015 10,171

Total estimated reductions(tonnes of C@e) 854,350

Total number of crediting years 7

Annual average over the crediting period of 122 050

estimated reductions(tonnes of C@e) '

Note: Year 2008 includes eleven months, from FelgrtaDecember.
Year 2015 includes one month, January

\ A.4.5. Public funding of the project activity. |
>>
No funds from public national or international stes are involved in any aspect of the proposedptoj

‘ SECTION B. Application of a baseline and monitorirg methodology |

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

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

The “Tool for the demonstration and assessmentddfitianality” version 03 (EB 29) is used to
demonstrate additionality.

B.2 Justification of the choice of the methodologsind why it is applicable to the_project

>>
The proposed project activity would reducgONemissions from MCV’s Nitric Acid Plant meetind al
the conditions specified in the selected approvethodology (AM0034):

*« MCV’s plant limits the application of this projeattivity to its existing nitric acid production
capacity, 275 ton HNgday installed in 1970
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Currently MCV'’s plant doesn’t have any® destruction or abatement facility or equipmeiat th
could be affected by the project activity.

The project activity will not affect the level oitric acid production

There are currently no regulatory requirementsnoeitives to reduce levels of@ emissions
from nitric acid plants in Colombia.

As it was explained above, ng®l abatement technology is currently installed in\WkOplant.

The secondary catalyst technology to be instalkegraject activity has been tested in several
industrial trials and has been demonstrated thangtallation does not increase pNémissions.
NOy abatement catalyst installed, prior to the sththe project activity is a Selective Catalytic
Reduction (SCR, Vanadium Pentoxide, by Monsantdy@gunit.

As it was explained before, the secondary cataginology to be installed as project activity
has been tested in several industrial trials arsdbegn demonstrated that its operation does not
lead to any process emissions of greenhouse géisag)y or indirectly.

Continuous real-time measurements gONconcentration and total gas volume flow are edrri
out in the stack during the current campaign (llasetampaign), prior the installation of the
secondary catalyst, and will be carried out aftee tnstallation of the secondary catalyst
throughout the chosen crediting period of the miogetivity.

| B.3.

Description of the sources and gases includedthe project boundary |

>>

The project boundary encompasses the physical,rggligal site of MCV’s Nitric Acid Plant 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 propetivity is NNO contained in the waste stream
exiting the stack. The abatement ofNis the only GHG emission under the control of fheject
participant.

The secondary catalyst utilizes the heat liberbtethe highly exothermal oxidation reaction (thetars
on the precious metal gauzes of the primary ca)algsreach its effective operating temperaturecén
the operating temperature is reached, no increthenéagy is necessary to sustain the reaction.

Source Gasl Included? | Justification / Explanation
Qo CO, |Excluded | The project does not lead to any change
= Nitric Acid Plant in CO; or CH, emissions, and, thereforg,
% (Burner Inlet to Stack) CH, | Excluded these are not included.
o N,O | Included
- |Nitric Acid Plant (Burner ggz Excluded _The project does_nqt lead to any change
Z Inlet to Stack) , | Excluded in CO, or CH, emissions
B N,O | Included
< | Leakage emissions from| CO;, |Excluded | No leakage emissions are expected.
@ | production, transport, CH, | Excluded
n% operation and decommis=
sioning of the catalyst. |N20 | Excluded
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Figure 5. Project boundary

B.4. Description of how the_baseline scenarits identified and description of the identified
baseline scenario:

>>
The baseline methodology application first invoheesidentification of possible baseline scenaraos
eliminating those that would not qualify. The prdoees followed for baseline scenario selection
correspond to AM0028 “Catalytic @ destruction in the tail gas of Nitric Acid and palactam
Productions Plants” Version 04.1 as it is specifiecselected AM0034 version 02. The analysis of
baseline scenarios involves six steps:

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

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

Step la: The baseline scenario alternatives should inclaltiepossible 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 bagement of BD.
e Switch to alternative production method not invotyiammonia oxidation process
+ Alternative use of pD, 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 N¢¥
0 Quaternary (or end of pipe) approach.

The options include the CDM project activity notpi@mented as a CDM project.

Step 1b: In addition to the baseline scenario alternatieésStep la, 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:

e 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 Reducti&iCR) DeNQ unit

» Installation of a new Non Selective Catalytic Retthrt (NSCR) De NQ unit

» Installation of a combined NOQ'N,O abatement unit (e.g. UHDES Envinox® process)

» Installation of a new end-of-pipe treatment sucktesmical (HO,) scrubbing system

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

Currently, there are no national regulations oelegbligations in Colombia concerning® emissions.
It is unlikely that any such limits on,® emissions will be imposed in the near futurefaket, given the
cost and complexity of suitable,® destruction and abatement technologies, it igkelyl that a limit
would be introduced at Colombia considering it fetffied the Kyoto Protocol and actively participat
in CDM.

Monomeros Colombo Venezolanos nitric acid planinicompliance with the Atmospheric Emission
Regulation of Colombia, which covers NQegulations, as indicated in the Resolution 102042
Therefore the continuation of the status quo iala\baseline alternative.

2 NSCR: A NSCR DeN@-unit will reduce NO emissions as a side reaction to theyN@duction. Consequently,
new NSCR installation may be considered as annatie NO reduction technology.
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None of the baseline alternatives can be eliminatdflis step because they are all in compliandé wi
legal and regulatory requirements.

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

On the basis of the alternatives that are techgidaksible and in compliance with all legal and
regulatory requirements, a complete list of basridrat 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 ivadive project activity;
* No access to international capital markets dueséd or perceived risks associated with
domestic or foreign direct investment in the coynthere the project activity is to be
implemented.

e Technological barriers, inter alia:

» Technical and operational risks of alternatives;

» Technical efficiency of alternatives (e.gx\destruction, abatement rate);

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

» Lack of infrastructure for implementation of thefheology;

« 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.

There are four different groups of,® destruction or abatement technologies at nitcid glants:
primary, secondary, tertiary and quaternary (or @ngipe) measures.

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

Available tertiary approaches are the NSCR (Nore@erle Catalytic Reduction) and the Envij&
process commercialized by Uhde GmbH (Germany); lsytstems are not selective towardsON
abatement, and also actuate over acidic specieg)(M@hough Uhde’s process is more efficient than
the traditional NSCR system, both technologies hsgmificant requirements regarding space and
downtime for installation, and consume reducingégéfuels and/or Ammonia) to attain®l abatement
(high operating costs). Furthermore, MCV has alyjeadDeNQ system of the SCR type, then the
installation of either technology is partly reduntiéhe already existing SCR would have to be resdov
and DeNQ catalyst disposed of properly). Regardless ofdahdmwbacks, such constraints could be
solved from the technical standpoint, so both tetdgies are considered viable alternatives to abate
N,O emissions.
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The potential removal of JD after the expansion turbine (the quaternary ordapipe approach) has
been only studied from the theoretical standpoird at a laboratory scale. To our knowledge no full
scale installations that use such technology aopération.

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

The use of MO for external purposes is technically not feasiasleMCV Nitric Acid Plant, as the
guantity of gas to be treated is extremely high pared to the amount of nitrous oxide that could be
recovered. Note, XD concentration in the tail gas at MCV’s plant ipected to be in the range of
1,000 ppmv to 1,300 ppmv. The use ofONfor external purposes is practiced neither ino@ulia nor
anywhere else.

We may discard recycling X as a feedstock for the nitric acid plant. Thi®égause nitrous oxide is
not a feedstock for nitric acid production. Nitrowsde is not recycled at nitric acid plants in @ubia,
or anywhere else.

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

Other possible alternatives face no major technoébgoarriers, 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 followinb-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 abawmd,not discarded in the barrier analysis stag®|ve

the installation of some form of secondary or &egtiN,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. Furthermaoeetiary technologies have incremental envirortaen
costs for MCV, since both consume fuels and/or cetpagents to operate, and their installation irequ
the removal of the existing DeNGystem which catalyst (a Vanadium salt) would havbe disposed

of properly.

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 tfstallation of any available secondary or tertiary
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abatement systems as no marketable products orodyqts are generated by thesgONreatment
methods.

According to the baseline methodology,
“If all alternatives do not generate any financiar economic benefits, then the least costly
alternative among these alternative pre-selectethasnost plausible baseline scenario.”

As a result the only feasible baseline is a coumtiion of thestatus qupwhich meets current regulations,
and requires neither additional investments noitechdl running costs.

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

Since the economic analysis is based on simpleartysis, the baseline methodology does not requir
a sensitivity analysis: the results are not serssitd such factors as inflation rate, investmenstsoetc.
since there are no economic benefits.

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

At the start of a crediting period, a re-assessroetite baseline scenario due to new or modified BIO
N.O emission regulations in Colombia, will be exeduts follows

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 thedftartrediting period. Baseline scenario alterrestito 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 &@enthe baseline determination process will be
applied as stipulated above (Steps 1- 5)

Sub Step 5b:New or modified NO —regulation

If legal regulations on PO emissions are introduced or changed during taditing period, the baseline
emissions will be adjusted at the time the legistawill be legally implemented.

The methodology is applicable if the proceduredentify the baseline scenario results in that tlestm
likely baseline scenario is the continuation of ttimg N,O to the atmosphere, without the installation of
N.O destruction or abatement technologies, includifpnologies that indirectly reduce@ emissions
(e.g. NSCR DeNOx units).
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B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofétregistered CDM project activity (assessment
and demonstration of additionality): >>

Monomeros Nitrous Oxide Abatement Project involthesinstallation of secondary catalysts whose only
purpose and effect is the decomposition of nitrxide once it is formed.

Following the selected methodology project emissiare determined from,® measurements in the
stack gas of the nitric acid plant:

Baseline emissions are calculated from an emisfiotor measured before the implementation of the
project activity (the installation of a secondaagatyst). Then, baseline will be determined by rosag
N,O baseline emission factor (kg.®/tonne HNQ) during acompleteproduction campaign, called
“initial N ,O measurement campaign for baseline determinatidy to project implementation

To ensure that data obtained during such initiedgaign are representative of the actual GHG enmissio
from the source plant, a set of process paramkbensn to affect NO generation and which are (to some
extent) under the control of the plant operatoe, monitoring and compared to limits or ranges dalle
“Normal operating conditions”.

Normal operating conditions are defined based antphistorical operating conditions, and plant giesi
data. A range or maximum value for any given patambas been established considering specific
control capabilities of MCV’s nitric acid plant. lorder to properly characterize baseline emissidest
operation during such initial campaign is contrdlturing the specified limit (a maximum or range ha
been established for each parameter). Only thg&e Measurements taken when the plant is operating
within the permitted range will be considered i tbalculation of baseline emissions. The level of
uncertainty determined for the,® monitoring equipment will be deducted from thedme emissions
factor.

At the moment of presenting this PDD Monomeros @ddo Venezolanos plant is carrying out their
initial campaign for baseline emission factor deti@ation.

The baseline campaign began on February, 2607 and will be finished at the end of Januaegs.

The emissions factor determined from such measuresmeill be used for crediting of emission
reductions.

The additionality of the project activity is demtiagded and assessed using the third version dfTibel
for demonstration and assessment of additionality&. will demonstrate that the baseline scenaribds
continuation of the status quo angNemissions are not reduced by amyNlestruction or abatement
technology at MCV'’s Nitric Acid Plant.

Step 1 of the tool can be avoided since the selectiomlt&rnative scenarios was already covered in
analysis carried out in section B.4 above.
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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.

Sub-step 2b— Apply simple cost analysis

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

The investment (excluding potential financing cpstnsists of the engineering, construction, shigpi
installation and commissioning of the secondargalgat and the measurement equipment. The running
costs consist of the regular change of the catbstwell as personnel costs for the supervisiohntlaa
measurement equipment.

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

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

Step 3. Barrier analysisis not used for demonstrating additionality irstproject.
Step 4. Common practice analysis

The proposed project activity (or any other forrmdfous oxide abatement technology) is not common
practice since no similar project at nitric acidngk are identified in Colombia. The nitric acidustry
typically releases into the atmosphere thg® Nyenerated as a by-product, as it does not haye an
economic value or toxicity at typical emission Iesvé\,O emissions in the stack gas can be considered
the business-as-usual activity and it is spreadwat the country. No nitric acid plant in Colomkias a
secondary catalyst (or any other type ofONabatement technology) currently installed, exdept
Abonos Colombianos SA (Abocol), state of Bolivahigh has installed a secondary catalyst, also as
CDM project activity.

Since similar project activities are not observeel iroposed project activity is not common practice
Conclusion:

Currently, there are no national regulations oalatbligations in Colombia 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 igkelyl that a limit
would be introduced by Colombia that has ratifieel Kyoto Protocol and actively participates in CDM.
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Monomeros Colombo Venezolanos is in no need tosinwe any NO destruction or abatement
technology. Neither are there any national ince&stior sectoral policies to promote similar project
activities.

Without the sale of the CER’s generated by thegmtofctivity the NPV and IRR of the project woulel b
negative, no revenue would be generated and theaérgy would not be installed. The secondary
catalyst technology when installed will reduce Migrous Oxide emissions by up to 85% below what
they would otherwise be without the catalyst te¢bgy installed.

The proposed CDM project activity is undoubtedlgigidnal, since it passes all the steps of the idars

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

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

Based on thex-anteestimation of NO emission reductions over the first crediting peyiit is expected
that the income from selling of CERs of the regesteCDM project activity is at least as high as the
investment, financing and running costs. TherefdfaV is willing to finance the project activity unde
the condition of the registration of the projectity.

| B.6.  Emission reductions: |
>>

| B.6.1. Explanation of methodological choices: |
>>

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 campaian (baseline camps

R T R R, SR R
1 | | ] |

Determination of permitted operating conditionstadgathered from at
least the last five comple campaians (operatina condition campa

Starting date of the
proiect activit
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1 - Determination of the permitted operating cands of the nitric acid plant to avoid overestimatof
baseline emissions:

Oxidation temperature and pressure

The “permitted range for oxidation temperaturetié&termined based on historical data from the presvio
five campaigns.

When historical data is used to calculate the “gidech range of operating conditions”, this range is
determined through a statistical analysis in whehtime series data is to be interpreted as alsdiop

a stochastic variable. All data that falls withimetupper and lower 2.5% percentiles of the sample
distribution is defined as abnormal and shall limiekted. The permitted range of operating tempeeat
and pressure is then assigned as the historicamuin (value of parameter below which 2.5% of the
observation lie) and maximum operating conditionglue of parameter exceeded by 2.5% of
observations)

Statistical analysis of historical data to defingefmitted range for oxidation temperature” will be
available for the validation process of the progaivity

The range of oxidation pressure as indicated irofferating manual for the existing equipment igiuse
determine “permitted range for oxidation pressdres to lack of sufficient historical data.

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

Ammonia gas flow rates and ammonia to air ratiounimto 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 determineetfigitted 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. Sepaesdings for BO concentration and gas flow
volume for a defined period of time (e.g. every tholioperation, it provides an average of the messu
values for the previous 60 minutes) will be perfednError readings (e.g. downtime or malfunctiomj a
extreme values will be eliminated from the outpatadseries.

Measurement results can be distorted before aret aftriods of downtime or malfunction of the
monitoring system and can lead to mavericks. Tmiakte such extremes and to ensure a conservative
approach, the following statistical evaluation @& lie applied to the complete data series gD N
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concentration as well as to the data series foivgasne flow. The statistical procedure will be hpgp
to data obtained after eliminating data measuredpiriods 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.86 times the standard deviation)

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

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

Then, the average mass ofONemissions per hour is estimated as product oNBEG and VSG. The
N,O emissions per campaign are estimates product©f é¥nission per hour and the total number of
complete hours of operation of the campaign udiegollowing eq. 1 from AM0034:

BE;. =VSG. INCSG. 1o* [OHg (Eq. 1)
where:
BEzc Total baseline emissions in the baseline measurepagiod, in, tNO
VSGc Mean stack gas volume flow rate in the baselinasneement period, in Nt
Mean concentration of JO in the stack gas in the baseline measuremerddyéri mg
NCSGc
N,O/Nn?
OHgc Number of operating hours in the baseline measurepeziod, in h

The plant specific baseline emissions factor représg the average ® emissions per tonne of nitric
acid overone full campaigns derived by dividing the total mass oflemissions 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 produeedhe baseline period
(EFg) will be reduced by the estimated percentage €uiiC):

BE UNC

EF, = BC (1- Eq. 2
BL NAR, ( 100) (Eq. 2)
where:
EFg. Baseline emission factor, in {88/ tHNO;
NAP;sc Nitric acid production during the baseline campaigntHNG;
UNC Overall measurement uncertainty of the monitoriggtem, in %, calculated as the

combined uncertainty of the applied monitoring gquént

Impact of regulations
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Should NO emissions regulations that apply to nitric acldngs be introduced in the Colombia or
jurisdiction covering the location of the nitric idcplant (Baranquilla), such regulations shall be
compared to the calculated baseline emission fdEfey; ), regardless of whether the regulatory level is
expressed as:

* An absolute cap on the total volume afNemissions for a set period;
« Arelative limit on NO emissions expressed as a quantity per unit qiuduor
* Athreshold value for specificJ® mass flow in the stack;

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

If EFg > EFeq, thenEFg_ = EFq for all the calculations.

Composition of the ammonia oxidation catalyst

There has been a change in the composition ofrtimeamia oxidation catalyst for the current (basgline
campaign compared to the previous historical fismpaigns. The standard 90/10 (Pt/Rh) gauze pack
system was replaced by a combined Pt/Rh/Pd paclchwiis better performance (f.e. in terms of
precious metal losses) than the previous gauzanskspecifications. Then, the change is justifigdie
performance as it is stated in page 7 of AM0034:

“The change in the catalyst composition is justfby its availability, performance, relevant lagure,
etc.”

Campaign Length

In order to take into account the variations in paign length and its influence on®l emission levels,
the historic campaign lengths and the baseline aggngength are to be determined and compareceto th
project campaign length. Campaign length is defimgthe total number of metric tonnes of nitriclzet
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 thetdc
campaigns used to define operating condition (te®ipus five campaigns), will be used as a caphen t
length of the baseline campaign.

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

If baseline campaign leng{{€Lg,) is lower or equathan CLomar , all N;O values measured during the
baseline campaign can be used for the calculatidiFg,. (subject to the elimination of data that was
monitored during times where the plant was opegadutside of the “permitted range”).
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If baseline campaign lengtiCs.) is higherthanCLomar, all N;O values measured beyond the length of
CLhoma during the production of the quantity of nitriciddi.e. the final tonnes produced) will be
eliminated from the calculation &g, .”

Parameters to be monitored for composition of Htalgst are as follows:
GSoma Gauze supplier for the operation condition campsig

GSsc Gauze supplier for baseline campaign

GSiject Gauze supplier for the project campaign

GGCorma Gauze composition for the operation condition caigms

GGCsc Gauze composition for baseline campaign

GGCoroject Gauze composition for the project campaign

Project emission procedure

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

Project measurements are subjected to exactlyatine 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 malfiowt and extreme values are eliminated from the
output data series. Next, the same statisticabetiain that was applied to the baseline data sheedo

be applied to the project data series:

a) calculate the sample mean (x)

b) calculate the sample standard deviation (s)

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

e) calculate the new sample mean from the remawahges

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

PE, =VSG [NCSG [10° [DH, (Eq. 3)

where:

PE, Total Project emissions of the nth campaign, QN

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

NCSG Mean concentration of 0 in the stack gas for the project campaign, inNg@/Nm®
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OH, Number of operating hours in the project campaiigih,

Derivation of a moving average emission factor

In order to take into account possible long-ternissians trends over the duration of the projedvagt
and to take a conservative approach a moving ageragssion factor is estimated as follows:

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

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

EF, =D

Eqg. 4
"~ NAP (Eq. 4)
where:
EF, Emission factor calculated for timh campaign, in kg bD/ton HNG
PE, Total Project emissions of tlh campaign, in thO
NAR, Nitric acid production in thath campaign, in ton 100% HNO

Step 2 estimate a moving average emissions factor catledlat the end of theth project campaign as
follows:

— Zn EF”
EF, = S0 (Eq. 5)

This process will be repeated for each campaigh #uat a moving averageFn, is established over
time, becoming more representative and precise &gt additional campaign.

To calculate the total emission reductions achieiwethe nth campaign, the higher of the two values
EFman andEF,, shall be applied as the emission factor relevanttfat particular campaign (BF

If EFpan > EF, , thenEF, = EFpan
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 bultof platinum deposits. After the first

ten campaigns of the crediting period of the prpjée lowesEF, observed during those campaigns will
be adopted as a minimurgK,,). If any of the later project campaigns resultsainEF, that is lower
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than EFn,, the calculation of the emission reductions fattparticular campaign shall useé ., and
notEF,.

Project Campaign Length

a. Longer Project Campaign

If the length of each individual project campai@h, is longer than or equal to the average
historic campaign lengt&L,may then all NO values measured during the baseline campaign
can be used for the calculationEiF, (subject to the elimination of data from the AmneiAir
analysis).

b. Shorter Project Campaign

If CL, < CLnomas recalculatéeFg, by eliminating those PD values that were obtained during the
production of tonnes of nitric acid beyond tB&, (i.e. the last tonnes produced) from the
calculation ofEF,.

Leakage procedure

No leakage calculation is required.

Emission reduction calculation

The emissions reductions of the project activifg, expressed in tonnes of g@quivalent per year
(tCOselyr), are given by Eq. 7 (Eg. 7 from AM0034):

ER, =(EFR;, - EFp) INAP, EBW%ZO (Eq. 7)

Where

ER, Emission reductions for theth campaign , tCee

EFgs. Baseline emission factor, in 8/ 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 JO 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.
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Documentation to prove design capacity (nameplatehe nitric acid plant will be available for the
validation process of the project activity.

B.6.2. Data and parameters that are available atalidation: |

(Copy this table for each data and parameter)

Data / Parameter: Normal Operating Temperature OToma (range of temperature)

Data unit: °C

Description: Range of oxidation temperature ofahenonia reactor

Source of data used: Calculated from historicatess data.

Value applied: 832°C-872°C

Justification of the Monomeros Plant has complete historical registrexidation temperature

choice of data or (five historical campaigns); then, historical detaised to determine normal

description of oxidation temperature.

measurement methods Reactor temperature was measured by a thermocmgtédied through the

and procedures reactor wall, near the oxidation catalyst; the aldrom such device is acquired

actually applied : by the Distributed Control System (DCS) and staetttronically at a given
time interval.

Any comment: None

Data / Parameter: Normal Operating Pressure, ORyma (range of pressure)

Data unit: Pa

Description: Range of oxidation pressure of the amimreactor.

Source of data used: Based on design data.

Value applied: 303,948 Pa- 384,890 Pa

3 By nameplate (design) implies the total yearly ciyg considering 365 days of operation per yearpar the documentation
of the plant technology provider (such as the Og@raManual). If the plant has been modified torease production, and such
de-bottleneck or expansion projects were compléifdre 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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Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

Complete historical registers for oxidation pressfiiive historical campaigns)
are not available; then, plant design data was tesddtermine normal
oxidation pressure.

D

Any comment:

None

Data / Parameter:

Maximum Ammonia Flow Rate, AFRax

Data unit: kg NH/hour

Description: Ammonia flow rate to the ammonia oxida reactor.

Source of data used: Defined as specified by theara oxidation catalyst manufacturer.
Value applied: 3,282 kg Ngthour

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

Complete historical registers for ammonia floweactor (five historical

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

primary catalyst manufacturer was used to determiae@mum ammonia flow
5 rate.

117

Any comment:

None

Data / Parameter:

Maximum Ammonia to Air Flow Rate, AIFR ax

Data unit: Kg NH/kg air

Description: Ammonia to air flow rate to the amneboiidation reactor.

Source of data used: Defined as specified by thm@ma oxidation catalyst manufacturer.
Value applied: 0.066 (Kg Nitkg air)

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

Complete historical registers for ammonia flow rateeactor (five historical
campaigns) are not available; then, maximum loagbasified by the primary
catalyst manufacturer was used to determine maxiamamonia to air flow

5 rate.

Any comment:

None

Data / Parameter:

Normal Campaign Length, Clagmal

Data unit:

ton 100% HNO

Description:

Campaign length is defined as thel tmianber of metric tonnes of nitric acid
100% concentration produced with one set of gauzes.

at

Source of data used:

Calculated from historicatess data.

Value applied:

75,398 ton 100% HNO
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Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

Calculated as described (above), from historiced.d@our immediate historical
campaigns (128 to 131, current baseline campaigh3B) plus historica
campaign 123 were used for calculating normal cégnpdength. Two
5 intermediate campaigns (124/125 and 126/127) wgnered for not being
representative of normal operation (campaigns were short due to low
conversion efficiency with such gauze supplier/dpstion, which was
modified on next campaign)
Daily production was measured directly by a massvflmeter (Coriolis
principle) that records the combined Nitric acidguced by both the Nitri
Acid Plant and the NQ Plant; those measurements were adjusted with
average of three concentration measurements dolabdanatory. The specific
NOx Plant production was measured by a second devitteeovortex type and
adjusted by the concentration measured in labgrafbine nitric acid plan
daily production was reported as the differencevben the first (Coriolis) an
second (Vortex) device measurements.

)

3|

Any comment:

None

Data / Parameter:

Normal Gauze Supplier, GRmal

Data unit;

Johnson Matthey PLC

Description:

Gauze supplier during operating caaoditcampaigns (the previous fi
campaigns).

e

Source of data used:

From historical process data

Value applied:

Johnson Matthey PLC

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

D

Johnson Matthey supplied primary catalyst for trevipus four campaigns.
Umicore supplied catalyst for fifth representatistorical campaign.

Any comment:

None

Data / Parameter:

Normal Gauze Composition, GGmal

Data unit: %

Description: Standard knitted 90/10 gauzes.
Source of data used: From historical process data.
Value applied: 90.0 % Pt, 10.0 % Rh.

Justification of the
choice of data or
description of

measurement methods

]

and procedures
actually applied :

Such gauze composition delivered acceptable pedioce(as per contractual
basis considering commercial/economic issues)

None

Any comment:

the
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| B.6.3 Ex-ante calculation of emission reductions: |
>>
For completing this PDD with the estimation of @] emissions the following assumptions are used:

* Nitric acid production is assumed to be constamthat project emissions do not vary from year
to year

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

« All the technology providers indicate that the mstied reduction efficiency to be achieved as a
consequence of project implementation is at le&86.8Then, in order to present estimative
values in this PDD, we considep®l concentration in the stack gas during the prajaotpaign
equal to 15% of the XD concentration in the stack gas during the baselampaign (NCSG =
0.15* NSCGc)

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

BE,. =VSG,. INCSG,. [10° [DH (Eq. 8)
BE,. = 35026[1,579[8392[10° =187.6tN,O (Eq. 9)
ER, = BEsc (1_UNC) (Eq. 10)
NAR,. 100
1876 294
= 1- =0.0055&N,0/tHNO Eq. 11
o = 35739 ¢ 100 : 3 (Ea. 11)
PE, =VSG [NCSG [10~° [DH (Eq. 12)
PE, =35026[015[1,5790107° [7,704= 639tN,,O (Eq. 13)
PE,
EF = Eq. 14
» = NAP (Eq. 14)
63.9
EF, = = 0.00085N,0/tHNO, (Eq. 15)
75,398
Then,

ER, = (EF,, - EF,)[NAP [GWR, (Eq. 16)
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ER, = (0.00556-0.00085 [83,530310=122050tonCQe/ year (Eq. 17)

where

BEsc
VSGc

NCSGc

EFsL
NAPsc
UNC
PE,
VSG

NCSG

OH

EF,
NAP,
ER,
NAP
GWR\20

Total baseline emissions in the baseline measurepeegiod, in, tNO

Mean stack gas volume flow rate in the baselinesumeament period, in Nifh
Mean concentration of J in the stack gas in the baseline measuremerddyeni
mg N,O/Nm?®

Number of operating hours in the baseline measurepeiod, in h

Baseline emission factor, in 8/ tHNG;

Nitric acid production during the baseline campaigntHNG;

Overall uncertainty of the AMS, %

Estimated NO emission for the project campaign@N

Estimated mean stack gas volume flow rate for tiogept campaign, in Nith
Estimated mean concentration ofONin the stack gas for the project campaign, in
mg N,O/Nn?®

Estimated number of operating hours in the prajactpaign, in h

Estimated project emission factor, i@ tHNG;

Nitric acid production for the project campaignN€;

Emission reductions for theh campaign , tCee

Nitric acid production during yeat in, tHNOy/year
Global Warming Potential of JD set as 310 tC@®/tN,O for the £' commitment period

The assumptions parameters are specified in theniolg table:

Estimated values MCV’s Plant
NAP, t HNQ/yr 83,530
OH h 7,704
GWR,, tCOe/MNO 310

Note: In order to follow the calculations see Spreadstigaseline Campaign-Monomeros 20Sept

2007".xIs”
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| B.6.4 Summary of the ex-ante estimation of emissiageductions:

>>

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 emission

emissions (tonnes of CQe) | (tonnes of CQe) reduction

(tonnes of CQe) (tonnes of CQe)
2008 20,114 125,994 - 111,879
2009 21,943 143,993 - 122,050
2010 21,943 143,993 - 122,050
2011 21,943 143,993 - 122,050
2012 21,943 143,993 - 122,050
2013 21,943 143,993 - 122,050
2014 21,943 143,993 - 122,050
2015 1,829 17,999 - 10,171
Total (tonnes 153,601 1,007,951 . 854,350
of CO.e)

Note: Year 2008 includes eleven months, From FelrieaDecember.

Year 2015 includ

es one month, January.

| B.7  Application of t

he 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 Staclkéas, VSGc

Data unit;

Nmi/ hour

Description:

Mean gas volume flow rate in the stgak during baseline campaign

Source of data to be
used:

AMS (Flow meter) at MCV'’s plant

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

35,026 Nni hour

Description of
measurement methods
and procedures to be
applied:

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

QA/QC procedures to
be applied:

Regular calibrations according to vendor speciiicet and recognised
industry standards (EN 14181) as reference metbiadf. will be trained in
monitoring procedures and a reliable technical sugppfrastructure will set

up.
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Any comment:

Measured during a complete campaiforégroject implementation to
properly characterize baseline emissions factor.
Recorded every two seconds

Data / Parameter:

Baseline Temperature of the Stactas, TSGc

Data unit:

°C

Description:

Temperature of the gas in the staskdyaing baseline campaign

Source of data to be
used:

AMS (Flow meter).

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

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

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by an ANNUBAR device (muéipressure

5 differential principle) with automatically compenessa for actual stack pressu
and temperature in order to normalize output delés device also measure
temperature and pressure and send the signal 4A20 the DCS trough a
digital signal converter (Hart protocol).

QA/QC procedures to
be applied:

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

Any comment:

Measured during a complete campaiforéeroject implementation to
properly characterize baseline emissions factor.
Recorded every two seconds.

Data / Parameter:

Baseline Pressure of the Stack GaPSGc

Data unit;

kg/crh

Description:

Pressure in the stack gas during besehmpaign

Source of data to be
used:

AMS (Flow meter)

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

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

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential

5 principle) with automatically compensates for atstack pressure and
temperature in order to normalize output data. Teigce also measure
temperature and pressure and send the signal 4A20 the DCS trough a
digital signal converter (Hart protocol).

QA/QC procedures to
be applied:

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

5

le

le
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Any comment:

Measured during a complete campaiforégroject implementation to
properly characterize baseline emissions factor.
Recorded every two seconds.

Data / Parameter:

Baseline DO Concentration in the Stack Gas, NCSg:

Data unit:

mg MO/ nt (converted from ppm if necessary)

Description:

Mean concentration of@l in the stack gas for the baseline campaign

Source of data to be
used:

AMS (Infrared gas analyzer) at MCV'’s plant.

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

1,579 mg NO/ nt*

Description of
measurement methods
and procedures to be
applied:

N,O concentration is measured by on-line analyzen(Nspersive Infra Red
5 principle). A gas stream is continuously drawmirthe stack by the samplin
system under proper conditions (line is heat traoealoid condensation), an
driven to the infrared cell. The device is setapieasure concentration and
record the output electronically every 2 secondsénDCS.

R —

QA/QC procedures to
be applied:

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

up.

Any comment:

Measured during a complete campaigforbeproject implementation t
properly characterize baseline emissions factor.
Recorded every two seconds.

Data / Parameter:

Baseline Operating Hours, Olgc

Data unit:

Hours

Description:

Total operating hours for the basetiampaign

Source of data to be
used:

Process control system at MCV'’s plant.

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

3,392 hours

Description of
measurement methods
and procedures to be

The distributed control system of the plant wiltoed effective operating time
5 of the plant by monitoring periods when the valegistered for the hourly
average of the oxidation reactor temperature reaah&lue of 650°C or

applied:

higher.
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QA/QC procedures to
be applied:

This Thermocouple is changed every campaign. Imghetor at the same
distance of the gauzes is installed another teryreraneter which can be use
to compare the data of the first in case of a failu

Any comment:

Measured daily during a complete cagmpbefore project implementation tg
properly characterize baseline emissions factor.

Data / Parameter:

Uncertainty of the monitoring sysem, UNC

Data unit;

%

Description:

Overall uncertainty of the monitorisgstem, calculated as the combined
uncertainty of the applied monitoring equipment

Source of data to be
used:

The value used was obtained as result of the QALR t

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

2.94%

Description of
measurement methods
and procedures to be
applied:

The overall uncertainty was calculated as the cogwuncertainty of the flow
5 meter and the uncertainty of thgNconcentrations measurements, using th
law of propagation of uncertainty.

QA/QC procedures to
be applied:

No QA/QC procedure is needed.

Any comment:

Calculated once

Data / Parameter:

Nitric Acid Production, NAPgc

Data unit;

ton 100% HNO

Description:

Total nitric acid production for thadeline campaign

Source of data to be
used:

Production logs of MCV'’s plant.

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

Nitric acid production is assumed to be constamtthat project emissions d
not vary from year to year. The value of the niaaid production used for th
calculation of expected emission reductions is583,ton HNQ/year (based
on historical data).

Description of
measurement methods
and procedures to be
applied:

Daily production is measured directly by a masw#/floeter (Coriolis principle

5 that records the combined Nitric acid produced tth ithe Nitric Acid Plant
and the Caprolactam Plant; the device also meaderesty and temperature,
S0 concentration correction is done automaticaiti the help of the DCS.
The specific Caprolactam Plant production is mesdiy a second device of
the vortex type. The DCS calculates the daily potida of the nitric acid

plant as the difference between the first (Cor)adisd second (Vortex) device
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measurements.

QA/QC procedures to
be applied:

The Coriolis flow meter is calibrated every campaggcording to metrology
procedures.

Any comment:

Measured daily during a complete cagmpbefore project implementation tg
properly characterize baseline emissions factor.

Data / Parameter:

Baseline Emission Factor, Eff

Data unit:

ton MO / ton 100% HNG®

Description:

Baseline emission factor is calculdtedh monitored data for the baseline
campaign

Source of data to be
used:

Calculated from monitored data.

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

For the purpose of calculating expected emissidngons, an B{D emission
factor (ER.) calculated from monitored data available at themmnt of
submitting this PDD is used. The final baseline s=ioin factor will be
calculated after the completion of the baseline ggn measurements. It
expected that the final emission factor will beh@gthan the emission fact
used in this PDD since the emission factor increasging the campaign. TH
N,O emission factor used for ex ante calculation is:
0.00556 ton MO/ ton 100% HNQ@

is

Description of
measurement methods
and procedures to be
applied:

D

Calculated from monitored data.

QA/QC procedures to
be applied:

No QA/QC procedure is needed.

Any comment:

Baseline emission factor per unititigvacid produced will be calculated
based on measurements of the nitric acid productiaick gas flow rate,
concentration, and the operating hours. All paransetvill be measured durin
a complete campaign before project implementatioproperly characterize
baseline emissions factor.

Calculated once at the end of the baseline campaign

Data / Parameter:

Baseline Oxidation Temperature, @gc

Data unit:

°C

Description:

Oxidation temperature of the ammoeictor for the baseline campaign

Source of data to be

used:

Distributed Control System of MCV'’s plant.
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Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

For the purpose of estimating emission reductidingadues that are measured

when the oxidation temperature is outside the Valg range, 832°C-872°C,
are eliminated from the calculation.

Description of
measurement methods
and procedures to be
applied:

D

Reactor temperature is measured by a thermocoostizllied through the
reactor wall, near the oxidation catalyst; the aldgrom such device is
acquired by the Distributed Control System (DCS]J siored electronically at
a given time interval.

QA/QC procedures to
be applied:

This Thermocouple is replaced every campaign. éretrent of a failure during
the campaign the plant is shut down and the thesoqe is replaced for a
new one.

Any comment:

Monitored continuously during theigitampaign for baseline emission
factor determination, in order to avoid manipulaighat could increase
baseline MO formation.

Data / Parameter:

Baseline Oxidation Pressure, QR

Data unit;

Pa

Description:

Oxidation pressure of the ammonia t@aor the baseline campaign

Source of data to be
used:

Distributed Control System of MCV'’s plant.

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

For the purpose of estimating emission reductidingadues that are measured
when the oxidation pressure is outside the follgwitange, 303,948 Pa-
384,890 Pa, are eliminated from the calculation.

Description of

measurement methods

and procedures to be
applied:

]

Oxidation pressure is tracked by an electronicqnestransducer located at
the reactor’s pipe inlet. The signal is acquiredhsy Distributed Control
System and stored electronically at a given tinteriral.

QA/QC procedures to
be applied:

Critical instruments are calibrated on a routirgdgis every campaign

Any comment:

Monitored continuously during the igditampaign for baseline emission
factor determination, in order to avoid manipulaidhat could increase
baseline NO formation.

Data / Parameter:

Baseline Ammonia Flow Rate, AFR:

Data unit: Kg NH/hour
Description: Ammonia flow rate to the ammonia oxida reactor for the baseline
campaign.

Source of data to be

used:

Distributed Control System of MCV'’s plant.
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Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

For the purpose of estimating emission reductidingadues that are measured
when the ammonia flow rate is not lower or equahtB,282 kg NKhour, are
eliminated from the calculation.

Description of
measurement methods
and procedures to be
applied:

D

Ammonia flow to oxidation reactor is tracked by ass flow measuring devic
(orifice plate principle); the signal from the temitter device is acquired by
the Distributed Control System and stored electaty at a given time
interval.

D

QA/QC procedures to
be applied:

Critical instruments are calibrated on a routirtedgis every campaign.
Additionally the cell that measures the ammonia/fle already calibrated and
the ammonia to Air ratio is calculated and recosdith the AMS data

Any comment:

Monitored continuously during theigitampaign for baseline emission
factor determination, in order to avoid manipulaighat could increase
baseline MO formation.

Data / Parameter:

Baseline Ammonia to Air Flow Rate AIFR g

Data unit;

(Kg NH/ Kg Air)

Description:

Ammonia to air flow rate to the ammoiidation reactor for the baseline
campaign.

Source of data to be
used:

Distributed Control System of MCV'’s plant.

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

For the purpose of estimating emission reductidingadues that are measured
when ammonia to air flow rate is not lower or eqthgin 0.066 (Kg Nkkg
air), are eliminated from the calculation.

Description of

measurement methods

and procedures to be
applied:

D

Air flow to oxidation reactor is tracked by masswil measuring device
(Venturi principle); the signal from the transmittéevice is acquired by the
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 to
be applied:

Critical instruments are calibrated on a routiredgis every campaign.
Additionally the cell that measures the ammonig/fle already calibrated and
the ammonia to Air ratio is calculated and recondith the AMS data

Any comment:

Monitored continuously during theigitampaign for baseline emission
factor determination, in order to avoid manipulaighat could increase
baseline MO formation.

Data / Parameter:

Baseline Campaign Length, Ci,

Data unit;

ton 100% HNO

Description:

Campaign length is defined as thel tmianber of metric tonnes of nitric acid
at 100% concentration produced with one set of gauzee baseline nitric
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acid production, NAR:)

Source of data to be
used:

Distributed Control System of MCV'’s plant.

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

75,398 ton 100% HNO3

Description of
measurement methods
and procedures to be
applied:

5 that records the combined Nitric acid produced th ithe Nitric Acid Plant

Daily production is measured directly by a maswa/fioeter (Coriolis principle

and the Caprolactam Plant; the device also meaderesty and temperature,
S0 concentration correction is done automaticaltir the help if the DCS. Th
specific Caprolactam Plant production is measused second device of the

vortex type. The DCS calculates the daily productbthe nitric acid plant as
the difference between the first (Coriolis) andeset(Vortex) device
measurements.

1Y%

QA/QC procedures to
be applied:

The Coriolis meter is calibrated every campaigroegiog to metrology
procedures.

Any comment:

Measured once

Data / Parameter:

Baseline Gauze Supplier, G2

Data unit;

W.C. Heraeus

Description:

Gauze supplier for the baseline camgpai

Source of data to be
used:

Procurement office of MCV'’s plant.

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

W.C. Heraeus

Description of
measurement methods
and procedures to be
applied:

5 document to prove commercial transaction.

Cover of supply contract for gauzes for baselinengaign, or equivalen

—

QA/QC procedures to
be applied:

None

Any comment:

Recording once

Data / Parameter:

Baseline Gauze Composition, Gfe

Data unit:

% (Pt, Rh, Pd)

Description:

Gauze composition for the baseline gagn
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Source of data to be
used:

Nitric acid plant procurement office and/or gauzg@dier technical service
department.

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

58.0 t0 60.0 % Pt, 3.4 to 4.4 % Rh, 36.1 to 38.Rd%

Description of

measurement methods

and procedures to be
applied:

Section of supply contract (or equivalent documdott)gauzes that specifie
5 the technical characteristics agreed during baseti@mpaign. If necessar
additional data could be requested to supplierthrieal service office in
order to provide complete technical profile of gesiz

S

QA/QC procedures to
be applied:

None

Any comment:

Recording once

Data / Parameter:

Project Volume Flow in the StackGas, VSGoject

Data unit;

N m/ hour

Description:

Volume flow rate in the stack gastiwe project campaign

Source of data to be
used:

AMS (Flow meter) at MCV'’s plant.

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

35,026 Nni hour.

Description of

measurement methods

and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multiplessure differential
5 principle) which also measures actual stack pressnd temperature in orde
to normalize output flow data.

QA/QC procedures to
be applied:

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

up.

Any comment:

Measured during the complete lifetmhéhe project activity.
Recorded every two seconds.

Data / Parameter:

Project Temperature of the Stacksas, TSGygject

Data unit:

°C

Description:

Temperature of the gas in the staskdyaing project campaign

Source of data to be
used:

AMS (Flow meter).

Value of data applied
for the purpose of

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.
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calculating expected
emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by an ANNUBAR device (muétipressure

5 differential principle) which also measures acttakck pressure and
temperature in order to normalize output flow datse temperature and
pressure (4-20 mA) signals are sent to the DCSaaqdired through a digital
signal converter (Hart protocol).

QA/QC procedures to
be applied:

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

le

Any comment:

Measured during the complete lifetwhéhe project activity.
Recorded every two seconds.

Data / Parameter:

Project Pressure of the Stack Ga® SGyrgject

Data unit:

kg/crh

Description:

Pressure in the stack gas during pt@ampaign

Source of data to be
used:

AMS (Flow meter).

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

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

Description of

measurement methods

and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential
principle) which also measures actual stack presand temperature in orde
to normalize output flow data. The temperature mregsure (4-20 mA) signal
are sent to the DCS and acquired through a digjigalal converter (Hart
protocol).

(2]

QA/QC procedures to
be applied:

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

le

Any comment:

Measured during the complete lifetmhéhe project activity
Recorded every two seconds.

Data / Parameter:

Project NO Concentration in the Stack Gas, NCSGject

Data unit:

mg MO/ nt (converted from ppm if necessary)

Description:

NO concentration in the stack gas for the projeotgagn

Source of data to be
used:

AMS (Infrared gas analyzer) at MCV'’s plant.

Value of data applied
for the purpose of
calculating expected
emission reductiol in

236.78 mg NO/n?’
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section B.5

Description of
measurement methods
and procedures to be
applied:

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

5 principle). A gas stream is continuously drawmirthe stack by the samplin
system under proper conditions (line is heat traoealoid condensation), an
driven to the infrared cell. The device is setapieasure concentration and
record the output electronically every 2 secondsénDCS.

R

QA/QC procedures to
be applied:

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

up.

Any comment:

Measured during the complete lifetohéhe project activity
Recorded every two seconds.

Data / Parameter:

Project Operating Hours, OHygject

Data unit;

Hours

Description:

Total operating hours for the projeaipaign

Source of data to be
used:

Process control system at MCV'’s plant.

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

7,704 hours

Description of

measurement methods

D

and procedures to be
applied:

The distributed control system of the plant wikoed effective operating time
of the plant by monitoring periods time when thanplis producing nitric acid

QA/QC procedures to
be applied:

This Thermocouple is changed every campaign. Inréaetor at the sam
distance of the gauzes is installed another tertymeraneter which can be us
to compare the data of the first in case of a failu

d

Any comment:

Measured daily during the completetilifie of the project activity.

Data / Parameter:

Project Nitric Acid Production, NAP proiect

Data unit;

ton 100% HNO

Description:

Total nitric acid production for theopect campaign

Source of data to be
used:

Production logs of MCV'’s plant.

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

Nitric acid production is assumed to be constamtthat project emissions d
not vary from year to year. The value of the niaaid production used for th
calculation of expected emission reductions is583,ton HNQ/year (based
on historical information).

Description of
measurement methods

Daily production is measured directly by a masw/floeter (Coriolis principle

5 that records the combined Nitric acid produced bthtihe Nitric Acid Plant
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and procedures to be | and the Caprolactam Plant; the device also measiemesity and temperaturg,

applied: S0 concentration correction is done automaticalty the help if the DCS. The
specific Caprolactam Plant production is measuned lsecond device of the
vortex type. The DCS calculates the daily producté the nitric acid plant as
the difference between the first (Coriolis) and oset (Vortex) device
measurements.

QA/QC procedures to | The Coriolis meter is calibrated every campaignoadiog to metrology

be applied: procedures.

Any comment: Measured daily during the completetiihe of the project activity.

Data / Parameter: Project Emission Factor, ER

Data unit: ton MO / ton 100% HNG®

Description: Project emission factor calculatearfnmonitored data for the project
campaign

Source of data to be | Calculated from monitoring data.

used:

Value of data applied | 0.00085 ton MO/ ton 100% HNQ@

for the purpose of

calculating expected

emission reductions in

section B.5

Description of Calculated from monitored data.

measurement methods

and procedures to be

applied:

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

be applied:

Any comment: Project emission factor per unit d@fioiacid produced will be calculated based
on measurements of the nitric acid production kstgs flow rate, BbD
concentration, and the operating hours. All paransaetvill be measured during

a complete campaign before project implementatgoroperly characterize
baseline emissions factor.
Calculated once at the end of the project campaign

Data / Parameter:

Project Campaign Length, Cl,

Data unit:

Ton 100% HN©O

Description:

The project campaign length for tile campaign CL,) is defined as the nitri
acid produced during thah campaign (see project Nitric Acid Production)

)

Source of data to be
used:

Production logs of MCV'’s plant.

Value of data applied
for the purpose of
calculating expecte

75,398 ton 100% HN©
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emission reductions in
section B.5

Description of
measurement methods
and procedures to be
applied:

Daily production is measured directly by a masw#/floeter (Coriolis principle
5 that records the combined Nitric acid produced tth ithe Nitric Acid Plant

and the Caprolactam Plant; the device also meaderesty and temperature,
S0 concentration correction is done automaticaltir the help if the DCS. Th
specific Caprolactam Plant production is measused second device of the
vortex type. The DCS calculates the daily productbthe nitric acid plant as
the difference between the first (Coriolis) andoset(Vortex) device
measurements.

1Y%

QA/QC procedures to
be applied:

The Coriolis meter is calibrated every campaigroatiog to metrology
procedures.

Any comment:

Calculated once at the end of thegataggampaign

Data / Parameter:

Project Gauze Supplier, G$

Data unit:

Company name

Description:

Gauze supplier for the project campaig

Source of data to be
used:

Procurement offices of MCV plant.

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

No catalyst supplier has yet been selected.

Description of
measurement methods
and procedures to be
applied:

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

QA/QC procedures to
be applied:

None

Any comment:

Recording each campaign

Data / Parameter:

Project Gauze Composition, GE

Data unit;

%

Description:

Gauze composition for the project caigp

Source of data to be
used:

Procurement office of MCV Plant.

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

No catalyst supplier has yet been selected.

Description of
measurement methods

Section of supply contract for gauzes that spexitie technical characteristi

D

5 agreed during baseline campaign. If necessary,tiaddi data could bg
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and procedures to be
applied:

requested to supplier’s technical service officeorder to provide complet
technical profile of gauzes.

D

QA/QC procedures to
be applied:

None

Any comment:

Recording each campaign

Data / Parameter:

Emission Factor set by regulationEFeq

Data unit:

kg NO/ ton HNQ

Description:

Local and national regulations ofONand NQ emissions

Source of data to be
used:

Local and National Regulations

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

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

Description of

measurement methods

and procedures to be
applied:

]

At date of introducing or change of regulation.

QA/QC procedures to | None
be applied:
Any comment: None.

Data / Parameter:

Moving average emission factor, Bnan

Data unit;

ton NO/ 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 in
section B.5

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

Description of

measurement methods

and procedures to be
applied:

]

Calculated as the average of the emission facfazaah project campaigns.

QA/QC procedures to
be applied:

No QA/QC is needed.

Any comment:

Calculated at the end of each prajantpaign
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Data / Parameter: Minimum Emission Factor , ER,,

Data unit: ton MO/ ton HNQ

Description: Minimum emission factor after ten caigms
Source of data to be | Determined from campaign emission factors
used:

Value of data applied | Not applicable. We do not use this parameter ionas¢ expected emission
for the purpose of reduction.

calculating expected
emission reductions in
section B.5

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

applied:

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

be applied:

Any comment: Calculated after end of ten campaigns

B.7.2 Description of the monitoring plan: |

>>
Monomeros Colombo Venezolanos has been operati?hgOa abatement system and NOx online
analyzer since 1991. As responsible of the nittid alant for a number of years, current MCV’s fta$
used to own, operate and maintain technical equipioea high level of quality standards.

Furthermore, before beginning the baseline campalbthe people in charge of the operation of the
AMS were trained to deal with the new technologgtatied as consequence of the project activity.
Registers of those trainings were available dutfiregvalidation

Monomeros baseline campaign began on Februaf\2a®7 and will last until end of January, 2008.

The plant manager will be responsible for the ongaperation and maintenance of thg@Nnonitoring
system. Operation, maintenance, calibration andceeintervals will be according to the manufacture
specifications and international standards andreddsy Monomeros Internal Norms of Metrology.

Monomeros has written a manual of procedures fer phoposed CDM project. This manual of
procedures was available during the validation\gg.

The proposed CDM project will be closely monitoredetered and recorded. The management and
operation of the proposed nitrous oxide abatemepjept at the nitric acid plant will be the
responsibility of the plant. The emission reducsiovill be annually (or campaign wise) verified hy a
independent entity, which will be a Designated @tienal Entity (DOE). A regular (annual) reporting
of the emission reductions generated by the preydctbe emitted to the CERs owner, coincidentlytwi
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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i CDM Executive
Shareholders of MCV : Board
Senior Management :
overseeing Operations, :
including the General !
Manager, Operations :
CERs Owner 1« Plant Manager """ i g DOE

T

Plant Operator

Moniforing ...... :r ............................ MCV Metrology and
Engineer : Engineering Groups
b |
Responsible :

___________________________________________

Note: the dashed line shows the operational and managesteicture boundaries of the proposed
project.

The relation between the project operational andagement structure, and other actors of the prapose
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 ct@n data. Supported by the DAS, the Plant
Operator will report the relevant data to the Moriitg Engineer.

* The Monitoring Engineer will be a member of thenplataff structure that will also be in charge
of processing the data generated by the data &@touisystem. The Monitoring Engineer will
receive the relevant plant data from the respoaditthnt Operator. These data will by entered
into a spreadsheet especially designed for the toramg plan.

* The Plant Manager will be responsible to ensuré tthee CDM project activity at plant level is
implemented in compliance with the PDD and othésvant standards. The Plant Manager will
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routinely report to the General Manager Operatiasgo the overall progress with the CDM
project activity. At any time that the Plant Manag&nts or needs to follow the implementation
of the CDM project activity, he/she will ask forgport from the Monitoring Engineer. For every
one year period, the Plant Manager will send antepbich will basically be the monitoring plan
spreadsheet to the CERs owner, as well as to tihespmnding DOE.

¢ MCV Metrology and Engineering Groups can at anyetioe used as a support function to the
Monitoring Engineer in case of personnel loss @angjes. The relevant Plant Manager also has
MCV Metrology and Engineering Groups available esources for assistance when required.

« The DOE will then send the corresponding verifioatreport to the CDM Executive Board in
order to evaluate it and make able the issuanteeoCERSs.

* Shareholders of MCV will receive annually from thkant manager, the same report sent to the
DOE.

Considering the arguments and the schematic idtistr above, a compliance with the monitoring
methodology and the monitoring plan will be comelgiguaranteed.

B.8 Date of completion of the application of the beeline 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: 30/01/2008 (reported here). Emissions factdetermined from measurements, would be used for
actual emission reductions determination.

The baseline and monitoring methodology has beplieapby:

Walter Hugler, Nuria Zanzottera, and Maria Inésdijd, MGM International Ltda. (not a project
participant).

Tel: +54-11-5219-1230

e-mail: whugler@mgminter.copnzanzottera@mgminter.coihidalgo@mgminter.com

>>
25 years.
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‘ 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: |
>>
01/02/2008

‘ c.2.1.2. Length of the first_crediting period |
>>

7 years, 0 months

| C.2.2._Fixed crediting period |
>>
Not selected.

\ C.2.2.1. Starting date: |
>>
N.A.

| C.2.2.2. Length: |
>>

N.A.
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SECTION D. Environmental impacts

>>

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

>>

MCV Nitrous Oxide Abatement Project involves thestallation of secondary catalysts whose only
purpose and effect is the decomposition of nitraxige once it is formed. After project implemenbati
waste NO will be converted into Nand Q avoiding the high global warming effects of the GH

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

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

Then, an Environmental Impact Assessment (EIA)asnecessary for this activity as it is statedha t
national regulation (Decree 1220)..0N emissions are not regulated in the Colombia aiality
regulation. The Colombian Environmental Legislatgtates that plants which began its operation befor
year 1993 don't need an operational license foraipey; since Monomeros started its operation keefor
year 1993 doesn’'t need an operational licensegetds the following permissions; water, atmospheric
emission and waste water.

Monomeros production plant is under the regulatbthe DAMAB and has the permissions numbered
above; regarding atmospheric emissions appliefRRésolution No. 1027 of November 25/2004 which
gives Monomeros the Atmospheric Emissions Permitired under national regulation.

D.2. If environmental impacts are considered signitant by the project participants or the host
Party, please provide conclusions and all references $apport documentation of an environmental

>>

No significant negative environmental impacts axpeeted from the implementation of the project
activity. An environmental impact study is not reqd by Colombian authorities. Adequate management
of all possible project impacts are included in &pproved Environmental Management Plan (EMP) of
the Facility.

However, any possible impacts originated during $leeondary catalyst installation (mainly waste
management) will be managed normally under the gquhoes approved by the local environmental
authority (Departamento Tecnico Administrativo dedvb Ambiente de Barranquilla - DAMAB) in the
general EMP of the Monomeros Colombo Venezolanosidtition Facility, and will be reported to the
DAMARB in the periodically required reports, theatdd regulation is:

* Resolution No. 1027 of november 25/2004. AtmosghEmissions Permit,
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* Resolution No. 1748 of november 24/2005. Followargl actualization of the Environmental
Management Plan.

SECTION E. Stakeholders’comments |
>>

| E.1. Brief description how comments by local stakeholderhave been invited and compiled: |
>>
The stakeholders’ comments for the “Monomeros Cblenvenezolanos Nitrous Oxide Abatement
Project” were carried out as follows:

Initially, the project was presented before the iEBnmental Committee of the ANDI (National
Association of Colombian Entrepreneurs) of the Baquilla area, in a meeting carried out on M4y, 2
with the participation of representatives from wiéferent industries present in the area and of the
pertinent Environmental Authority, as it appearshia attendance list.

The presentation covered general aspects of the @ivia detailed description of the proposed project
activity. After the presentation, the audience abswed to express their concerns and commentstabou
the project, besides answering a questionnaire.

A total of 30 representatives from the industriéshe area and the pertinent environmental authorit
participated in this meeting. The list of attendastdetailed in table E.1.

Then, all the information associated with the pebjewas publicized in the websites
www.monomeros.com and  www.mgminter.com.ar/Monomeros_Colombo_Venezolanos/This
information included a draft of the Project DesIgacument, a graph explaining the CDM cycle and a
file with the presentation used for the public nmagd. This action aimed at making the project gaher
information available for the interested partiebe®aid information was available as from My So
comments regarding the information on the websiter® received.

Later, a personalized invitation was made to repridives from institutes, universities, NGOs,
surveillance and control entities, the Environmemtathority, the industrial sector, community in
general, among others. They were invited to paaig in a public meeting, which was carried out on
May 12" in Comfamiliar, Norht Headquarters, Executive Rodm in Barranquilla (Colombia).
Additionally, this invitation was used for inforngrabout the availability of consultation documeaits
the websites and the possibility of extending ihigtation to the people or institutions that mag b
somehow affected by the project.

A total of 24 people representing the aforementiosectors attended the public meeting of the istece
parties. The list of attendants is detailed ingdbl2.

The comments received in the two above said meeting summarized in section E.2.
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Institution/Company (If Any) Name Position
TEBSA Juan Meza Campanellp
SIDUNOR Tito Fonseca
DAMAB Fred A. Caro Advisor
QUINTAL William Ruiz P. Environmental Management
ATUNEC William Cabrales Maintenance Manager
DAMAB Manuel Pedraza Specialized Professional
SAINT GOBAIN Irene Arzuza Environmental Manager
EMPICOLSA Alexander Martinez Quality Manager

ALUMINIO REYNOLDS

Armando Diaz
Granados

Quality Management

FAGRAVE S.A. Jorge E. Ramirez Product Manager

FAGRAVE S.A. Lorena Iglesias Responsible for Management
Systems

ACESCO S.A. Isabel Cristina Uribe EnV|ro.nmentaI Management
Coordinator

ACESCO S.A. Shirlley Llain A. Lawyer

Generoso Mancini Cia. Ltda. Eduardo Osorio Prottemager

VANYLON Dilfonso Hernandez Maintenance Engineer

VANYLON Glevis Barros Security

VANYLON Isamary Barrios Lawyer

COORECIFUENTE Jair Murillo President

COOREVERDECER Eduardo Morelo Manager

DAMAB German Celi Subdirector

DAMAB Betty Castro E. Pilot Program Coordinator

LLOREDA S.A. Luis Caicedo Quality Manager

CEMENTO ARGOS Erika Torrenegra Environmental Mandgegineer

UNIBOL S.A. Antonio Florez Environmental Advisor

QUINTAL S.A. Elkin Bedoya Quality Manager

VANYLON S.A. Sneyder Villalba Process Engineer

PQP S.A. Refiiré Gonzalez Quality Control Manager

DAMAB Karina Rosales Advisor

COOLECHERA Navia Mendez General Services Manager

DAMAB Erney Castillo Economist
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Table G.2. Interested parties invited to the Projecpresentation — May 12", 2006

Institution/Company (If Any)

Name

Position

BARRANQUILLA DISTRICT

Guillermo Hoenigsberg
Bornacelli

District Mayor

BARRANQUILLA DISTRICT

José Pérez

Planning Secretary

ADMINISTRATIVE
ENVIRONMENTAL
DEPARTMENT OF
BARRANQUILLA, DAMAB

Jorge Nassar Coll

General Manager

BARRANQUILLA
METROPOLITAN AREA

Flor Maria Acufia

Metropolitan Area
Director

PROBARRANQUILLA

Tatiana Orozco

COECONOMICA

Robinson Mafiol Coronado

NGOs Represatwe

REGIONAL REPRESENTATIVE
OF THE NATIONAL RECYCLERS
ASSOCIATION

Yeimi Monzalvo

Organized Recyclers
Representative

FUNDESARROLLO Manuel Fernandez

DUPONT William Sanchez

ACIQ Oswaldo del Castillo

QUINTAL William Ruiz

CORPORACION UNIVERSITARIA Dean of the Engineerin
Henry Maury

DE LA COSTA

Faculty

CEMENTOS ARGOS Leonardo Dimare

TECNOGLASS Cristian Daes

ANDI Alberto Vives

TERMOFLORES Hilberto Diaz Martinez General Manager
UNIVERSIDAD DEL ATLANTICO | Ernesto Cortissoz

GASES DEL CARIBE Ramén Davilas Martinez General Wger
PROMIGAS Antonio Martinez Aparicio President

CHAMBER OF COMMERCE

Enrique Berrio Mendoza

ExeceatRresident

BARRIO LAS FLORES
COMMUNITY

COMMUNITY IN GENERAL




(@\g PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. ONFeee A
) i

==

CDM - Executive Board

page 52

E.2. Summary of the comments received:

>>
All people who attended to the meetings expredseid dpinions and made comments, all of the
comments were made in Spanish. The following israrsary of the translated comments and questions.

Comments and questions from the meeting of May 2nd2006 (representatives of the industrial
sector and the pertinent Environmental Authority)

In general, all comments regarding the projectiveckin this meeting were very positive. Most oé th
guestions and comments were focused on the ted¢lasipacts, since the industrial sector represeptati
wanted to know the details of the activity. Theldaling are some questions and comments from the
meeting:

One of the meeting participants expressed inténestaking a follow-up to this CDM project and other
CDM projects in general, with the purpose of canfirg their evolution and that if the objectives wer
achieved.

Very positive comments were received from variotteralants, who expressed interest in developing
projects of this type in the companies they wepeagenting.

Comments and questions for the meeting of May 12th2006 (Environmental authorities,
universities, surveillance and control entities, N@s, private sector, community and other
interested parties)

Which is the project-related investment cost, ao Will it be financed?

Does the project has additionality problems?

How will the project new methodology be managed?

How will the incomes generated from the projectriyested so that they can benefit the community?

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

>>
In this section, comments are categorized by stibfer each category, there is a description on tin@w
project proponents have taken such comments imiousnt.

Favorable comments

Favorable comments are acknowledged. The projectlalger intends to proceed with the project as
quickly as reasonably possible so that the benefitise project can be obtained.

Social benefits
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Regarding the social benefit, the comments wereded on knowing how the incomes obtained from the
project activity would be invested as social invest.
This resources investment will be channeled throtigh “FUNDAMONOMERQOS” Foundation,
responsible for the identification and executiontleé social projects sponsored by the Mondmeros
Colombo Venezolanos Company.
Additionality
The answers to the comments regarding additioneditybe found in section B of this PDD.
Environmental Aspects
With respect to the comments concerning environalessues, there was an explanation on how the
technology proposed for the project would have sitpe effect on the environment, due to the cdntro
of nitrous oxide (a potent greenhouse gas).

Technical Aspects

In order to clear all doubts regarding technicatragions, there was a detailed explanation on v t
secondary catalysts to be used in the projectwudtk.

With regard to the new methodology, it was explditfeat this methodology is expected to be approved
by the Meth Panel in the short term, thus the ptophronogram would be carried out without major
modifications.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization:

MONOMEROS COLOMBO-VENEZOLANOS S.A.

Street/P.0O.Box:

Via 40 Las Flores/P.O. Box 3205

Building:

City: Barranquilla
State/Region: Atlantico

Postfix/ZIP:

Country: Colombia

Telephone: (57-5) 3618250

FAX: (57-5) 3556595 - 3559996
E-Mail:

URL: WWW.Monomeros.com

Represented by:

Héctor Rodelo Sierra

Title:

General Manager

Salutation:

Last Name:

Rodelo Sierra

Middle Name:

First Name:

Héctor

Department:

Mobile:

Direct FAX:

Direct tel:

Personal E-Mail:

Hrodelo@monomeros.com.co
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No public funds are available for the financingtioé project activity. Therefore, Monomeros Colombo
Venezolanos will finance the project activity or texpectation of its approval.
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Annex 3
BASELINE INFORMATION
Baseline emissions will be calculated from an eioisgactor measured during a complete campaign
before the implementation of the project activityder normal operation conditions.

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

Parameter

Tail gas NO concentration (ppmv) 1,300
Typical Nitric acid production output (ton 100% Hi@ear) 83,530
N,O baseline emission factor (kg®l/ ton 100% HNG) 5.56
N,O destruction factor (%) 85
UNC (%) 2.94
Operating days 350

Annex 4

MONITORING INFORMATION

The current CDM project “Monomeros Nitro@xide Abatement Project” will measure on a quasi-
continuous basis (uninterrupted sampling of flusegawith concentration and normalized flow analysis
on short, discrete time periods) thegCNmass flow leaving the Nitric acid plant through Automated
Measuring System (AM% using technologies and procedures in accordarite AMO0034: “Catalytic
reduction of NO inside the Ammonia burner of nitric acid plants”.

The industrial complex of Monomeros Colombo-Venanrok is currently ISO 9001/2000 certified and is
working on the implementation of ISO 14001/2004i&eation.

Monomero’s plant is operated by a centralized aatenh control system, so staff is qualified and
experienced at operating technical equipment tmla level of quality standards. Furthermore, thenpl
has been operating stack emissions units (f.ex)NdDring sixteen years. The plant has access to
specialized technical services available from thetrmogy and Engineering Groups that provides
support to the Operation team.

* As per “Terms and definitions” of EN 14181:2009,(BMS definition is: Measuring system permaneitistalled
on site for continuous monitoring of emissions. AMS 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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Before beginning the baseline campaign all the |geap charge of the operation of the AMS were
trained to deal with the new technology installedcansequence of the project activity. Registers of
those trainings were available during the validatio

Monomeros baseline campaign began on Februa2a®7 and will last until end of January, 2008.

The plant manager will be responsible for the ongaperation and maintenance of th®Nnonitoring
system. Operation, maintenance, calibration andceeintervals will be according to the manufacture
specifications and international standards andredsay Monomeros Internal Norms of Metrology.

Monomeros has written a manual of procedures fer phoposed CDM project. This manual of
procedures was available during the validation\sg.

The proposed CDM project will be closely monitoredetered and recorded. The management and
operation of the proposed nitrous oxide abatemeujegt will be the responsibility of the plant. The
emission reductions will be verified at least arllyudy an independent entity, which will be a
Designated Operational Entity (DOE). A regular (@) reporting of the emission reductions generated
by the project will be emitted to the CERs owne@incidently with the DOE verification.

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



CERs Owner

Shareholders of MCV

Senior Management
overseeing Operations,
including the General
Manager, Operations
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CDM Executive
Board

Plant Manage

T

Monitoring

A 4

DOE

Enginee

Responsible
Plant Operato

MCV Metrology and
Engineering Groups

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

project.

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

* The responsible Plant Operator will be in chargehef supervision of automated measuring
system (AMS) and the data acquisition system (D#8j are installed to measure and acquire
both emission and process data. Supported by th® [ this case the Distributed Control
System), the Plant Operator will report the relé\data to the Monitoring Engineer.

* The Monitoring Engineer will be a member of thenplataff structure that will also be in charge
of processing the data generated by the data dtguisystem. The Monitoring Engineer will
receive the relevant plant data from the respoadibant Operator. These data will be entered
into a spreadsheet especially designed for the toramg plan. The Project Developer will
support the Monitoring Engineer at analyzing datel assure appropriate and consistent
procedural application during report preparation.
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* The Plant Manager will be responsible to ensuré tthee CDM project activity at plant level is
implemented in compliance with the PDD and othésvant standards. The Plant Manager will
routinely report to the General Manager Operateso the overall progress of the CDM project
activity. At any time that the Plant Manager wantsheeds to follow the implementation of the
CDM project activity, he/she will ask for a repérom the Monitoring Engineer. For every one
period, the Plant Manager will send a report whigii basically be the monitoring plan
spreadsheet to the CERs owner, as well as to thhesppnding DOE.

¢ MCV Metrology and Engineering Groups can at anyetioe used as a support function to the
Monitoring Engineer in case of personnel loss anges. The relevant Plant Manager also has
MCV Metrology and Engineering Groups available esources for assistance when required.

« The DOE will then send the corresponding verifioatreport to the CDM Executive Board in
order to evaluate it and make able the issuanteeoCERSs.

« Shareholders of MCV will receive annually from thkant manager, the same report sent to the
DOE.

Tables on section B.7.1 of the PDD describe tharpaters to be acquired and recorded as per the
current monitoring plan, for both baseline campaagrwell as (future) project campaigns. Furthermore
the baseline methodology requires that certainge®@parameters 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, measurements taken when the plant is operatitignathe permitted range

will be considered during the calculation of baselemissions.

All the relevant instrumentation to measure progessmeters are calibrated on a routinely basis. Th
signals generated by these instruments are acqanmedogged electronically by the Distributed Cohtr
System (DCS). The specific data generated by theSAdlstored on the DCS every 2 seconds (after
filtering for downtime and error readings). The D&@8omatically provides an hourly average, which is
then transferred onto a common spreadsheet (efoeljurther analysis/calculations and reporting
purposes. Actual emission reduction calculation wie values from such spreadsheet. Due to space
constraints on the DCS hard-drive, from time toetirhistorical data will be archived on a separate h
drive or CDs, to be safeguard for at least 2 yeRasv (detailed) data will be accessible only thiotige
DCS software platform, which insures the store@ dannot be manipulated.

If the AMS were down during a period of the baselgampaign, the lowest value between the default
IPCC emission factor (4,5 kg.Q/ton HNQ) and the latest value measured, would be usedgluri
downtime in baseline emission factor calculatidnthe AMS were down during a period of a project
campaign, the highest value between the defaulClR@ission factor (4,5 kg J@/ton HNQ) and the
latest value measured, would be used during dovenitinproject emission factor calculations.

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

All parameters measured during projects campaigt®evarchived in electronic and paper format dor
least two years.
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Emission reduction calculations
The amount of mass (tons) of®@lthat the project actually avoids from being vdrttethe atmosphere on

each production campaign, expressed as Carbon d@iceguivalent (or tCs), will be calculated by
applying the following formulas:

BE,. =VSG,. INCSG,. [107° [DH,

Where:
BEsc Total baseline emissions in the baseline measurepegiod, in, tNO
VSGsc Mean stack gas volume flow rate in the baselinasmeement period, in N
Mean concentration of JO in the stack gas in the baseline measuremeridyan mg
NCSGc 3
N,O/Nm
OHgc Number of operating hours in the baseline measurepeiod, in h
BE UNC
EFBL = Be (1_ )
NAR, 100
Where:
EFg. Baseline emission factor, in {8/ tHNO;
NAPsc Nitric acid production during the baseline campaigntHNG;
UNC Overall measurement uncertainty of the monitoriggtem, in %, calculated as the

combined uncertainty of the applied monitoring pguent

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

PE, =VSG INCSG [10° [OH,

where:

PE, Total Project emissions of the nth campaign, QN

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

NCSG Mean concentration of JO in the stack gas for the project campaign, inNy©@/Nnm?
OH, Number of operating hours in the project campaiigih,

For thenth campaign, the campaign specific emission factarlavbe:

P
EF, = E,
NAR,
where:
EF, Emission factor calculated for tinéh campaign, in kg bD/ton HNG;

PE, Total Project emissions of tlh campaign, in thO
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NAR, Nitric acid production in th@th campaign, in ton 100% HNO
Then,
ER, =(EFR; —EF,)INAR [GWR, o
where
ER, Emission reductions of the project for thil campaign, tCge
EFs. Baseline emission factor, in {8/ tHNG;
EF, Project emission factor, applicable to tith campaign, in tho/ tHNG;
NAP, Nitric acid production during thieth campaign of the project activity, in, tHNO
GWR o Global Warming Potential of JD 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 maverieksl outliers.

The monitoring system will provide separate readiigN,O concentration and gas flow for a
define period of time (e.g. every hour of operatioa. an average of the measuring values of the
past 60 minutes). Error readings (e.g. downtimmalfunction) and extreme values are eliminated
from the output data series. Next, the same statistvaluation 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 (s)

c) calculate the 95% confidence interval (equdl.86 times the standard deviation)

d) eliminate all data that lie outside the 95% aberiice interval

e) calculate the new sample mean from the remaivahges

2. NAP (acid production) cannot exceed nameplate dpaicthe plant

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

3. A moving average of the emission factdes ;) must be calculated

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

To calculate the total emission reductions achieimethe nth campaign, the higher of the two
valuesEF,» andEF, shall be applied as the emission factor relevanttat particular campaign
(ER).
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4, A minimum project emission factor should also beedwined 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 adoptesd msimum EF,). If any of the later project
campaigns results in &k, that is lower thaeFn,, the calculation of the emission reductions for
that particular campaign shall useg,, and notEF,.

5.  The emission factor to be applied for a particalampaign calculation5F,) must be the higher
between the above mentioned moving average orpbeife campaign emission factor (and not
lower than minimum emission factor, after 10 cargps)

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

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

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

UNC
EF, = ERy O1-——
BL BC ( lOC )

7. If production at a given campaign is lower thanmal (ClLyoma), then the baseline is recalculated
by ignoring the data generated after productioreeds normal campaign length.

The production at a given campaign will be compdoedormal campaign length (Gdma)- If the
length of each individual project campaign Ok shorter than the average historic campaign
length, then Ef will be re-calculated by eliminating thosegvalues 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 adjugsrterbe followed according to the current moniigri
plan are already described in detail in section.B.Explanation of methodological choices” of the
Project Design Document.

Description of the AMS

MCV plant has installed continuous gas analyzepsfithe supplier ABB, model AO2000, while the
specific module to measure® is a non-dispersive infrared called URAS 14. TRAS 14 has been on
the market for several years and is a proven delimstrument; this module is TUV certified to comp
with German 27th BImSchV regulation for several poonds (such as CO, NO, gOBelow are the
instruments specifications as per manufacturer.
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Infrared Analyzer Module Urasi4

Measurement Principle

Nor-dispsrsive infrared absorption in the & = 2.5-8 um
wenvalangth rangs

Phatormester to messurs frorm 1 to 4 componsnts with 1.or 2 beam
pathe and 1or 2 receivers in each bsam peth

Sample Compeonents and
Smallest Maasuremeant Ranges

The Uras14 analyzer moduls has one physical messursment
rarge p=r sampks component. &2 an option, smaller measus-
et ranges can ks slectronically derived from the phiysical
rmeasuEment rangs. The srmallest rangs is measursment rangs 1.

The amallesat measuremeant rangess shown inthe following tables
are bassd on the first sample comporent in bsam path 1.

Sampk  Glasa Tiasa 2 Class 2 Gas
Compo- Rangs Rargge Range with Group !
reant Calbration Cell

[ 0- 100 ppm O— 10ppm 0O- S0ppm® A
Co, 0 00 ppm 0 Sppm 0O- 25ppm® A
N 0- 200 ppm O— 180 ppm 0- 150 ppm® A
S0 00— 100 pprn O~ 25 ppm O- 25 ppm® A
N0 0— 100 ppm  0— 20ppm O- S0ppm™ A
NH, 0500 pprm O— 30 ppm - E
CH, O 100 ppm  0— s0ppm 0O- S0ppm® A
CH, 0— 200 ppm O— 100 ppm 0- 100 ppm E
CH, 0— 500 pprm O— 300 ppm 0- 300 ppm E
CeHe - 100 ppm O~ s0ppm 0O- S0ppm® B
CoHe. 0250 ppm  0— 100 ppm  O- 00 ppm™ B
CoHg 0= 00 ppm O~ S0ppm  0O- S0ppm® B
CiHe 0 100 ppm  0- s0ppm 0O- S0ppm® B
CeHy 00— 500 ppr O 100 ppr O- 100 ppm™ E
Ri34a  0- 100 pprn O~ S0ppm 0- S0 ppm® B
SFy 02000 pprn 01900 ppm 0-2000 ppm E
H:0 04000 ppm O- 500 ppm O- 500 ppm [+

1 Ses prics information
2) Measurameant rangs 1 the smalkest s shoan. The lamest
rmeasuramant ranges shoukd ks at lkast four times lamger

Cither samiple components on Eoguast,

The fallewing data spply to measusment rangs 1 ina delivered
anatyzer module,

Stability
Linearity Deviation
=1% of span
Option: Linearization for automobils sxhaust gas rmessurs-
ment according to EPA specifications
Repeatability
= 0.5% of span
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Zero Drift
Z1% of span per wesk;
for ranges emaller than Glass 1 to Class 2:
= 3% of span per wesk
Sanaitivity Drift
Z21% of measured vakie per wesh
Cutput Flushastion 2 a)
= 0.2 % of gpan at ekectronic T0 time = 5 ssc (Tleas 1)
Detection Limit id @)
= 0.4 % of gpan at skectronic TA0 time = 5 ssc [Tleas 1)

Measurament Ranges

Cluantity
1t 4 ranges per sampls componsnt

Largest Measursment Range
0100 Wal. % or O Vol - to saturation or 0 Viol.-% to LEL
Measumment rangsa within ignition limits cannot be provided.

Measurarnent Rangs Ratio
=1:20

Measurarment Ranges with Suppressed Zero-Paoint
- Ekctronic zem-point suppession or
— Differential measursment based on a base level = 0 with
flowing efermncs gas
— Moa. suppraasion ratio of1:10

Measurarnent Rangs Switching
Manual; available external control or automatic

Lirnit Values Monitoring
Lirrit values can b= sst during system configuration. The limit
value signal {alarm) is cutput via the digital ports.

Calibration

Zero-Point Galibration
With imert gas, eug. Mo, orwith ambient air that is fres of the
sample componant.

Ernd-Point Callration
With gas-filled calibration celle joptioral) or with test gas
riwtur=s. It is Eeommendsd to verify the calibration csll sst
valuss once 8 year,
During calibration of a multi-componant analyzer, poasile
crosg-ssraitivity andfor camier gas comsctions by intemal or
extemal measurament components ars switched off.
Tharfors, comactsd measuramant componants should b=
calibratsd only using a teet gas consisting of the measure-
ment cormpaoneant and an irert gas liks Ma.

Influence Effects
Flover Effect

Floew rate inthe 20-100 h range: within detsmination limits

Associated Gas Effect/ Crose Sensitivity

The knowladge of the sample ges composition is neceesary
fior the analyzer corfiguration.

Selectivity measurss to educe associated gas affsct
{optional): Incoparation of intsrferancs filkers, filkar wessls or
ntsmal electronic croes-sansitivity comsction or camrier gas
comection for a sampls componant by ather sampls
cormponents measursd with the Urasid,
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Temperature Effect

Ambisnt termp=sraturs in pamissbls rangs

- At zsm-point <1 % of spen p=rio =G
for ranges amaller than Class to Class 2:
£ 2 % of span p=r10 =G

- Un senaitivity with tempsraturs compsnaation:
£ 3% of measurad valus perid G

- Un sensitivity with thermostat sffect at 55 <0 pptional):
£1% of measured valus perid G

Ar Pressurs Effect

- At zam-point: Mo effect

- On sensitivity with pressurs comection by mears of intagral
presswre serscr < 0.2 % of meesured valus psri1%
barometic pressurs changs

The pressurs sensor is lozated in the sample gas path if hosss

are uzed &3 the ntemal gas linss.

If tuking is used for intsmal gas lines the prassure sansor s

routed to the outsids via a hoss,

Presaurs Sensor Working Renge: puws = 800-1250 hPa

Powier Supply Effect
24 VDG £5 % £ 0.2 % of span

Dynamic Response

Warm-Up Time
Approe. 30 minutes without thermostat; appro. 2 hours with
tharmostat

0% Response Time
Ty =2.5 gac for measurement call langth =200 mm and
sample ges flow = 80 Lhwithout signal damping low pass
filter). Liver-pass time constant adjustable from 0 10 80 ssc

Materials in Contact with the Sample Medium

Aralyzer (Sampls Calls)
Tubirg: Alrminum or gold-platsd aluminr;
Window: CaF,, Option: BaFg;
Conrectors: Rust- and acid-resistant stesl 1.4571
(zas Lines and Connactors
Viton hosss and PTFE tubing with stainkes stesd connectors;
Cptior: Rust- and acid-resistant stesd tubes 1.4571

Gas Connections

Layout ard Design
Gas ports on back f9-nch rack housing) or bottom fall-
mount houzing) of the analyzer mcdule with 178 NPT ntemal
threads for commenzialy available adapters, 2.0, Swagelok®;
Sae page 40 for connection drawing

Electrical Connactions

Systemn Bus
F-pin female plug

Extarnal 24 W[ Poweer Supply
4-pin maks plug
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Gas Inlet Conditions

Tempsraturs
The sample gas dew point should be at lkeast § 50 below the
armbdant tampsrature throughout the sample gas path. Cther-
wise a sample gas coolar or condensate trap is required.

Inkst Praesure
pa = 2-500 hPa
Lowser presaurss raquire a sample gas pump and higher
pressurEs EquUirs a pressuns reducer

Outlet Pressurs
Arrnospherc pressurs
Flow Rate
20-100 Kh

Cormsive Gases
Highly cormeive essodated gas components, .. chlorineg
L) and hiydrosgen chloride (HCL, &2 well as gases or asosols
containirg chieine must be codad or undergo prior
absorption. Provide for housing purgs.
Witon hoses shoukd not be ussd if the sample gas contaire
NH,. Inthis case the gas module cannot b= connected to the
analyzer module.

Flarmmakde Gases
Stainless stedl tubes and housing purgs with M; should bs
provided when massuring flammable gases.

O, Conocantration
If an Ex el analyzer maodule i installed in Zone 1, the
sample gas O, concentration must not sxceed 21 Vol .-%
[me aleo page 42).

Purgs Ges
The purgs gas should not contain any sampls gas
cOmponants.

Power Supply

Input Woltage
24 VDG + 5 % from the built-in power supply or an extsma
wnit

Porver Consurnption
Approe. T5W

Installaticn Site Requiremants

Vibration
mie. £0.04 mm at 5 1o 55 Hz, 0.5 g et 5510150 He
Slight trareiznt effact on sarmpls valus inthe region of the
b=am modulation frequency

Arrbiant Tempsraturs
Oparation: +5 to +40/45 «Cwhan installed in housing
with/without slectronics module;
Storage and Tranapart: -25 to +85 °C

For stack flow measurement, the plant selectediagpy meter an Annubar principle (multiple pressur
differential) unit, model 485 Annubar primary maactiured by Rosemount Inc. (USA).
Table below summarize the specifications of the ukrar unit:
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Rosemount 485 Annubar Primary

SPECIFICATIONS
Performance Functional
Performance Statement Assumptions Service
Measured pipe 1.D. - Liguid
Discharge Coefficient Factor g[:zm
+0.75% of flow rate

- Process Temperature Limits
Rﬂef::-atablllty Direct Mount Electronics
Sl - 500 °F {260 °C)
Line Sizes + 750 °F (400 °C) when used with a direct mount, high

+ Sensor Size 1: 2-in. to &in. (50 to 200 mm) temperature S-valve manifold (Electronics Connection

Flatform code )
Remote Mount Electronics
+ 1250 °F (677 "C) - Hastelloy Sensor Material
+ B50 °F (454 °C) — Stainless Steel Sensor Material

« Sensor Size 2 6-in. to 96-in. (150 to 2400 mm)
« Sensor Size 3: 12-in. to 96-in. (300 to 2400 mm)

NOTE
Some mounting types are not available in larger line sizes. Pressure and Temperature Lim itst?)
Direct Mount Electronics
TABLE 26. Reynokds Number and Probe Width + Up to 600# ANSI (1440 psig at 100 °F (99 bar at 38 °C))
Sensor  Minimum Rod Reynolds  Probe Width {4) * Integral temperature measurement is not available with
Size Number (Rg) (Inches) Flanged mounting type greater than class 600
- - Remote Mourt Electronics
1 6500 0.590-in. (14.99 mm) ) “
« Upto 2500# ANSI (6000 t 100 °F (416 b t 38 "C)).

2 12500 1.060-n. (26.92 mm) pto (8000 psig ilicl n
3 25000 1.935-in. (49.15 mim)

Good monitoring practice and performance characterstics

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

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

The suitability evaluation and its measuring pracedare described in ISO 14956:2002 “Air quality —
Evaluation of the suitability of a measurement pohrre by comparison with a required measuring
uncertainty”. Using this standard, it shall be mothat the total uncertainty of the results otedifrom
the AMS meets the specification for uncertaintytesiain the applicable regulations (f.e. EU Direeiv
2000/76/EU or 2001/80/EU). Since European regutatido not yet cover the measurement gD Nt
nitric acid plants, there is no official specifiat for uncertainty available. Then, consideringjoil
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 caldmmati
gas) has been considered by the equipment mantdacts the required measurement quality fg® N
for purpose of expanded uncertainty calculationse Bpecific performance characteristics of the
monitoring system chosen by the project shall §iedi in the Project Design Document, as per AM0034.
Then, tables below indicate such characteristigzeashe corresponding QAL feport.

® The Uras14 infra-red photometer currently usedB®’s AO2000 analyzers and ACN systems has not bested
for N,O measurement to EN 14181, so no official QAL1 Reation can be provided for the existing instatiasi.
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Specific performance characteristics for NO analyzer (ABB AO 2000 URAS14):

Contributing partial standard uncertainties and reference to their origins

Selectivity H20 0.00 mg/m"3

Selectivity others {largest sum) 1.86 mg/m"3

Lack of fit 0.17 mg/m"3

Drift 49.54 mg/m*3

Pressure dependence 0.00 mg/m"3

Temperature dependence 11.94 mg/m"3

Flow dependence 0.00 mg/m*3

Yoltage dependence 0.00 mg/m*3

Repeatability 0.21 mg/m*~3

Uncertainty of response factors 0.00 mg/m*~3

Response time 43 seconds

Origin of data TUV-Report no. 24020597 (1998)

Long-term drift of calibration cell 495 mg/m*~3

Origin of data Article in UmweltN\Magazin, 2001

Combined uncertainty of SRM 18.46 mg/m"3

Standard Reference Method (SRM), Reference Gas chromatography, VDI 2469

Uncertainty of cylinder gas 28.60 mg/m"3

Origin of data Datasheet of gas supplier

The complete EN 14181: 2004 QAL reports are predidy the equipment manufacturers considering
the performance characteristics as measured byl#ied Technical Inspection Authority (such as the
German TUV) and the specific installation chardstas and site conditions at the plant. The QAL1
reports confirm the PO analyzer (AO 2000- URAS 14 NDIR supplied by ABBnBH) are suitable to
perform the indicated analysis Dl concentration), and provide a conservative esitimameaning
actual performance would be better) for expandextrainty. The complete QAL1 reports are available
for validation.

The overall measurement uncertainyNC) is calculated by summing in an appropriate margnging
gauss law of error propagation) all the relevanteutainties arising from the individual performance
characteristics of the AMS components (then UNC(N,@® Analyzer uncertainty)+ (Flow meter
uncertainty§)¥?). The overall measurement uncertainty estimatias gart of the QAL2 report) is
available for the validation of the project actyvit

QAL2: Validation of the AMS following its Installain.

However, by utilizing the basic minimum performamtzga from the instrument’s specification sheetjds possible
to generate an unofficial "Declaration”, which iragtice the actual equipment would better
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The next level of quality assurance prescribed Ni4181:2004 (QAL2), describes a procedure for the
determination of the calibration function and itgrigbility, by means of certain number of parallel
measurements (meaning simultaneously with the AN8)formed with a Standard Reference Method
(which should be a proven and accutatealytical protocol as per relevant norms or legjisn). The
variability of the measured values obtained with &MS is then compared with the uncertainty givgn b
the applicable legislation, if the measured vatigbis lower than the permitted uncertainty, it is
concluded the AMS has passed the variability @isice (as explained above), official uncertaintpas
available, an appropriate level is determined bamedhose that do exist for similar pollutants and
techniques (in this case 20% of ELV). As per ind&dional standards, there are two potentially sigtab
Standard Reference Methods: 1) bench scale gametwgraphy as per VDI standard 2469 or 2) Non-
dispersive Infrared Method, as per ISO 21258 (Jraft

The testing laboratories performing the measuresneith the Standard Reference Method shall have an
accredited quality assurance system according t6SENIEC 17025 or relevant (national) standards.
MCV selected a European laboratory officially adited to conduct the QAL2 tests for the European
industry. The fully EN14181 compliant QAL2 reporbin the certified lab is available for the validei
process. Any emission data collected previous &or#teption of the QAL2 lab report was corrected
through the proper application of the resultingbrakion function.

As condition precedent for a QAL2 test, it is reqdi that the AMS has been correctly installed and
commissioned, considering (for example) that theSA readily accessible for regular maintenance and
other necessary activities and that the workin¢gfqla to access the AMS allows for parallel samglin
The AMS unit was installed by qualified contractansder the direct supervision of the equipment
manufacturers, considering both relevant Colombiad international standards. The Plant Manager, as
well as members of the Engineering and Metrologypsut groups, actively supervised all phases of
installation, from system design to commissioning.

QAL3: Ongoing quality assurance during operation.

Procedures described at QAL3 of EN 141181: 2004Ickar drift 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 achieveddonducting periodic zero and span checks on the AMS
and evaluating results obtained using control shatero and span adjustments or maintenance of the
AMS may be implemented, as result of such evalnatithe implementation and performance of the
QAL3 procedures given in this standard are theaesipility of the plant (or AMS) owner.

The standard deviation according to QAL3 has bedcutated by the equipment manufacturer based on
equipment performance characteristics and fieldditmms for MCV’s nitric acid plant. Calculation
spreadsheets from the suppliers are available &idation. The data is used to monitor that the
difference between measured values and true valugero and span reference materials are equal or
smaller than the combined drift and precision vatithe AMS multiplied by a coverage factor of 2 (2

® Considering EN 14181 does not specify what SRMs® for each specific compounds, there is contsyvas to
which method is suitable as SRM for, QN 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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times standard deviation of AMS, as described irL®Aection of EN14181) on a weekly basis, with the
aid of Shewart charts. Documented calibration ptooe for weekly zero and span checks as well as
resulting Shewart charts will be available on fitevalidation and future verifications.

All monitoring equipment is serviced and maintairetording to the manufacturer’s instructions and
international standards by qualified personnel{ddCV resources and the third parties involved migyri
such activities). Maintenance and service logsveett kept at MCV plant and available for auditing
purposes.

AST: Annual Surveillance Test (ongoing quality assice).

The AST is a procedure to evaluate whether the unedsvalues obtained from the AMS still meet the
required uncertainty criteria, as evaluated duthregQAL2 test. As the QALZ2, it also requires a texli
number of parallel measurements using an apprep8t&indard Reference Method. An AST should be
performed to plant's AMS at least once every 5 geaonsidering the total expected uncertainty ef th
AMS is well below the selected required uncertgipipvided on going quality assurance (QAL3) and
equipment maintenance is proven to be well implastefas per the current monitoring plan) during the
annual verification audits.
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Annex 5

INVESTMENT ANALYSIS

SIMPLE INVESTMENT ANALYSIS SUMMARY AND RESULTS
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Capital Investment (USD): 200,000 total period 07-15
Total CER's : 142,175 per year
CER' deductions : (29,558) per year
Net CER's Revenue (USD) : 900,935 per year
Other Income (USD) : - per year
Variable Costs (USD) : (139,142) per year
Tax (USD) : (209,044) per year
NPV (USD) : 1,466,509 total period 07-15
IRR (%) : 77.0% | total period 07-15




