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A T

D.1. Nameand reference of approved monitoring methodology applied to the project activity:

SO
AMO0028/Version 01
Catalytic NO destruction in the tail gas of Nitric Acid Plahts

D.2.  Judtification of the choice of the methodology and why it isapplicable to the project

>>
Same as B.1.1.

The monitoring is undertaken at each line separatel
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Figure 7: Overview of the Process Flow
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S— Other monitoring items:

HNO- Production

M Measuring interval
Oy Hydrocarbon input to system (at input point)
Puc: Density of the hvdrocarbon (before input point)
Py Plant output of HNO; (by procluction report)
T, P, Temperature and pressure of the

ammonia oxidization reactor

_

Figure 8: Monitoring Points of the N,O Abatement System (for Plant A and B)

It is noted that “baseline” XD concentration shall be measured before DeSOR for this project. This
is because YD may be regenerated in the DeNECR which will be installed as a part of the pcbje
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A
y

I(Blgggz}bﬁge Measured (m), Proportion How will the
. calculated (c) : P data be
numbers to | Data Data unit ; Recording of data to ©ado
ease cross- | variable Source of data or estimated frequency be arch|ved: Comment
. (e) . (electronic/
referencing monitored aper)
to D.3) bap

P1 PE M(;;g;)ermg tCOelyr c Annually 100% Electronic Project emissions.

P2 PEuy M(;;g;)ermg tCO.elyr c Annually 100% Electronic Project emissions fropg® Mot destroyed.

P4 PBEw2oy M(;;g;)ermg tCO.elyr c Annually 100% Electronic 40 not destroyed by the facility.

Volume flow of tail gas atJ® destruction
q facility.
measure . .

PS5 Fra, Flow meter m’h continuously Continuously| ~ 100% Electronic | Flow metering system will automatically recor
volume flow adjusted to standard temperatur
and pressure.

) ) N,O concentration at destruction facility outle.
Non-dispersion Non-di ion infrared ab i |
infrared measured _ _ on-dispersion infrared absorption analyzer

P6 CQZOJ absorption th()/rﬂ3 Continuously Cont|nUOUS|y 100% Electronic (by ABB) is used instead of the gas

analyzer chromatography specified in the original
methodology.
Measuring
P7 M device, Data h me_asured Continuously 100% Electronic Measuring interval.
management continuously
system
P8 PE, Monitoring {COL/T c Annuall 100% Electronic Emissions from ammonia use in destruction
H3y system y Y ° facility.
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Emissions related to hydrocarbon (natural ga
Monitor for re-heating the tail gas
onitorin .
- PE, systemg tCOelyr Annually 100% Electronic | The technology applied to this project activity
Cy does not use hydrocarbon as reducing agent
but use natural gas for re-heating the tail gas.
P10 QuHay M(ej:\s/zjcrleng tNHa/yr Monthly 100% Electronic Project ammonia input.
Ammonia production GHG emission factor.
P11 ERus IPCC tCOe/tNH; Once 100% Electronic | Default value of IPCC is applied. No need to
measure.
Converted hydrocarbon emissions.
HCEc, Monitoring tCOselyr Annually 100% Electronic | The technology applied to this proje_ct activity
P12 system does not use hydrocarbon as reducing agent
but use natural gas for re-heating the tail gas.
Non-converted methane emissions.
HCEyc, Monitoring tCOselyr Annually 100% Electronic | The technology applied to this proje_ct activity
P13 system does not use hydrocarbon as reducing agent
but use natural gas for re-heating the tail gas.
Hydrocarbon input.
Quey Measgring me Daily 100% Electronic | The technology applied to this proje_ct activity
P14 device does not use hydrocarbon as reducing agent
but use natural gas for re-heating the tail gas.
Density of the hydrocarbon (natural gas).
tm? Annuall 100% Electronic The parameter is provided py hydrocarbon
P15 Pre Hysuroc(lai\(rat;on Y ° supplieras the value(t/Niin normal
PP condition (0°C,1atm).
Hydrocarbon emission factor.
Carbon emissions factor of Methane
P16 EFyc Theoretical tCOJM Once 100% Electronic | (2.75tCQ/tHC) applied to this project in
calculation conservative manner.
The technology applied to this project activity
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does not use hydrocarbon as reducing agent,
but use natural gas for re-heating the tail gas.
Hydrocarbon oxidization factor.

99.5% is applied as the IPCC default value.
OXIDyc IPCC % IPCC default Once 100% Electronic | because hydrocarbon

P17 value
(natural gas) is used as fuel for re-heating the
tail gas.

T .
YP&ic Hydroca_lrbon i Once 100% Electronic Type of hydrocarbon (natural gas for this
P18 supplier project)
Methane used.
This parameter is calculated as follows;
Monitorin .

P19 Qincy systemg m’ c Annually 100% Electronic | Quncy = Quecy *(Chne,y /100)

This parameter is shown in normal
condition (0°C,1atm).

P20 Cincy Hysdljggﬁék;on % m Annually 100% Electronic Methane content of hgdrbon (natural gas)
Methane oxidization factor. 99.5% is applied
as the IPCC default value because hydrocarlon

P21 | OXIDus IPCC % IPCC default | 5nce 100% |  Electronic _ ve

value (natural gas) is used as fuel for re-heating the

tail gas.

[All of the data are archived for “crediting periead? years”]

D.2.1.2. Description of formulae used to estimate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of CO,

equ.)

>>
Project emissions are defined by the following eiqua

PE, = PEupy + PEory (1)
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where
PE : Project emissions in yeg(tCO.e/yr),

PEwpy: Project emissions fromJ® not destroyed in yegr(tCO.e/yr), and
PEpey:  Project emissions related to the operation efdéstruction facility in year (tCO.e/yr).

Non-destroyed BD part is given by:
PEwoy =PEn2oy * GWP\20

= Zin:l Frei * COn20; * M * GWPy20 (2)

where
PEn2oy :  Project emissions of A in yeary (tN,O/yr),

i: Interval,

n: Number of intervals during the year (1/yr)

Frg; : Volume flow rate tail gas at destruction fagilituring intervai (m*h),

COn0;:  N,O concentration in the tail gas of theONdestruction facility during interval(tN,O/n),
M; : Length of measuring intervalh), and

GWPR\20 : Global warming potential of }0 = 310.

The technology applied to this project activity domt use hydrocarbon as reducing agent, but useahgas as fuel for re-heating the tail gas.f&o,
this project, emissions related to hydrocarbon trfpatural gas for re-heating the tail gas) arentedi also as project emissions.

Destruction facility related emissions part is givsy:
PEory =PEBEunsy + PEacy (3
where
PENHS,y:QNH3,y * EFnms
PEwnsy :  Project emissions related to ammonia input &irdetion facility in yeay (tCO.e/yr),
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Qurszy : Ammonia input to the destruction facility in yga(tNHs/yr), and
EFws: GHG emissions factor for ammonia production H2as the default (tCO/tNHy),

PE.cy: Project Emissions related to hydrocarboruia gas) for re-heating the tail gas in yg@CO.e/yr),.

and
PEiycy =HCEcy + HCE\cy
= Prc * Quey * OXIDLe/100 * EFyc + Bine * Quncy * (1 — OXIDcnad/ 100) * GWR 4
= Pric * Qucy * OXIDyc/100 *EFpc + finc * Qncy *(Cincy*/100) * (1 — OXIDcud/100) * GWR g (4)
where

HCEcy: Converted hydrocarbon (natural gas) emissionygary (tCO./yr),
HCEncy : Methane emissions in yep(tCOse/yr),

Pac - Hydrocarbon (natural gas) density (t/m3),

Qnuey - Hydrocarbon (natural gas) input in yggm3),

OXIDyc: Oxidation factor of hydrocarbon (natural ga®QIC default value 99.5% is applied),
EFqc: Carbon emissions factor of hydrocarbon (natgaal) (tCQ/tHC),

PHNC - Methane density (t/m3),
Quncy: Methane used in yegi(m3)
Cincy:  Methane content of hydrocarbon (natural gas) (%)

OXIDchq4 : Oxidation factor of methane (IPCC default vad®5% is applied), and
GWPcys : Global warming potential of methane = 21.

In this project activity natural gas is not usededfucing agent but is used additional fuel foheating the tail gas. Fraction of Methane not coede
is not measured due to unreasonable costs. SoXhH2,©(99.5%) and the OXIBy, (99.5%) are set based on the IPCC default value.
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~

boundary and how such data will be collected and ar chived :

ID number
(Please use Proportion
numbers to Data Measured (m), Recordin of data to How will the data
ase Cross-| | . io Source of data Data unit| calculated (c), fre uencg be be archived? Comment
referencing estimated (e), q y monitored (electronic/ paper)
to table
D.3)
B1 Pinosy Prr(;(;l:)(igson tHNO,/yr m Daily 100% Electronic Plant output of HNO
B2 Qhizoy Prr(;(;l:)(igson N, OlyT c Daily 100% Electronic %{éizlair;;ty of NO at inlet of destruction
N,O concentration to be measured at
) ) inlet of destruction facility (before
Non-dispersion DeNO, SCR).
infrared measured . .
B3 Chzoj absorption tNO/m? continuously Daily 100% Electronic Non-dispersion infrared absorption
analyzer analyzer (by ABB) is used_ipste_ad of th
gas chromatography specified in the
original methodology.
Regulation I: annual quantity J®
i limited.
B4 QRuz0y Na_ltlon_al tNLO/yr calculated Date (.)f 100% Electronic ) ) )
' legislation regulation In Pakistan, there is no regulation on
N,O emissions.
Regulation 11: NO emissions per unit of
i nitric acid
B5 RSK20y Na_ltlon_al tN,O/tHNO; calculated Date (.)f 100% Electronic ) ) )
legislation regulation In Pakistan, there is no regulation on
N,O emissions.
B6 CRuo Na_ltlon_al N, O/N? calculated Date qf 100% Electronic Regglapon I1l: NO concentration in tail
legislation regulation gas limited.
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In Pakistan, there is no regulation on
N,O emissions.
Manufacturer’s measured/ . . . e
. 0,
B7 Pinos hist specifications tHNO,/yr calculated Once 100% Electronic Design capacity. Specifiednmex 4.
Production Historical operating temperature range
BS Tohis reports/ ’ °C measured/ Once 100% Electronic of the ammonia oxidation reactor.
' manufacturer’s calculated o
specifications Specified in Annex 4.
Producti(/)n 4 Historical operating pressure range of
B9 Py his reports/ Pa measure Once 100% Electronic the ammonia oxidation reactor,
' manufacturer’s calculated o
specifications Specified in Annex 4.
B10 T Measgrmg °oC measured Continuou 100% Electronic Ac_tual_operatmg temperature ammonia
device oxidation reactors
B11 R Measuring Pa measured Continuou 100% Electronic Actual operating pressure ammonia
device oxidation reactors
National I |
i National regulation on NQemissions.
B12 Regox regu_latlons, tNOy/m® calculated Date (.)f 100% Electronic 9
Ministry of regulation Currently, 3000 mg/Nfn
Environment
B13 G Supplier i Supplier of the ammonia oxidation
up information catalyst. Specified in Annex 4.
Date of
Annual reports, changin Composition of the ammonia oxidation
B14 Gom supplier % ging 100% Electronic P
: : gauze catalyst
information o
composition
Annual reports, Historical supplier of ammonia
B15 Gup hist supplier - Once 100% Electronic oxidation catalyst
information Specified in Annex 4.
. Date of L . :
B16 Gom i _ Supplle_zr % start of use 100% Electronic H|§t0r|_cal composition of the ammonia
: information oxidation catalyst.
of catalyst
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Specified in Annex 4.
Monitoring . . o .
B17 Sk.o reports tN,O/tHNO; calculated Annually 100% Electronic -® emission rate per ton of nitric acid
Production
reports/ d/ Max. historical ammonia flow rate to th
B18 Aorpist | Manufacturer's| tNHg/day ?a?c?jlgttz q Once 100% Electronic ammonia oxidation reactor.
specifications/ Specified in Annex 4.
Literatuter
B19 Porg M(ejasgrmg tNHs/day measured Continuous 100% Electronic Actual ammonia flow rate to the
evice ammonia oxidation reactor

[All of the data are archived for “crediting periead? years”]

CO, G.‘]U)

D.2.1.4. Description of formulae used to estimate baseline emissions (for each gas, sour ce, formulae/algorithm, emissions units of

>>

Baseline emissions are given by the following eiquat
BE, = BEn2oy * GWR\20

where

BE, :
PEND,y .
Because the baseline scenario is concluded as@avuld be abatedBEy,o, is expressed as:

Baseline emissions in yea(tCO,e/yr), and
Baseline emissions of,® in yeary (tN,O/yr).

BEn2oy = Qlnzoy

= Zin_l Frei * Clnzoj * M;

where

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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Quantity of NO supplied to the destruction facility in a yg&tN,O/yr), and
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Baseline emissions are limited to the design cépa€ithe existing nitric acid plant. If the actyaoduction of nitric acidRunosy) exceeds the design
capacity Pynos may then emissions related to the production aligs maxWill neither be claimed for the baseline nor floe project scenario.

If,

Prnosy > Phnos,max (7)
then,
BEn2oy = SEw20y * Phnos,max
= Qlnzoy * ( Prnosmax Phnosy) (8)
where

BEnx.oy: Baseline emissions of,0 in yeary (tN,O/yr),

SBEwoy:  Specific NO emissions per output nitric acid in ygaf= Qlnzoy / Panosy] (tIN,O/tHNG;),
Punosmax: Design capacity (tHNgyr), and

Punosy : Production of nitric acid in a yesu(tHNOs/yr).

Procedures used to determine the permitted opetionditions of the nitric acid plant in order tov@id “overestimation of emission reductions”:

In order to avoid that the operation of the nittéid production plant is manipulated in a way wréase the YD generation, thereby increasing the
CERs, the following procedures relating to the ating temperature and pressure and the use of almmwidation catalysts shall be applied.
1. Operating temperature and pressur e of the ammonia oxidation reactor (AOR):

If the actual average daily operating temperatungressure in the ammonia oxidation reacigrapdP,) are outside a “permitted range” of
operating temperatures and pressufgss{andPy i), the baseline emissions are calculated for thpeetive time period based on lower value
between (a) the conservative IPCC default values@d kgNO/tHNO;, (b) SEy.0, and (c) any related value as a result of legallegmpns €.9,

RSE20y)-

Required monitoring parameters:
Tga:  Actual operating temperature AOR on dbffC),
Pga:  Actual operating pressure AOR on ah{Pa),
Tynist:  Historical operating temperature range AOR (42

Pgnist:  Historical operating pressure range AOR (Pa).
This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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In order to determine the “permitted range” of tperating temperature and pressure in the ammaidatmn reactor (AOR), the project applicant
has the obligation to determine the operating teatpee and pressure range by:

a) Firstly, data on historical temperature andsguee ranges; or, if no data on historical tempeeatand pressures are available, then

b) Secondly, by range of temperature and presgtipelated in the operating manual for the exiseéggipment; or, if no operating manual is
available or the operating manual gives insuffitiaformation, then

c) Thirdly, by literature reference.g, from Ullimann’s Encyclopedia of Industrial ChemystFifth, completely revised edition, Volume A 17,
VCH, 1991, P. 298, Table 3. or other standard esfes work or literature source).

For the Pakarab plant, both a) and b) are availablerefore, a) is applied as specified in thehoablogy.

As historical data on daily operating temperataed pressures are available ( case a), statistical analysis shall be useddtercining the
permitted range of operating temperature and pressio exclude the possibility of manipulating firecess, outliers of historical operating
temperature and pressure shall be eliminated higtstal methods. Therefore, the time series daganterpreted as a sample from a stochastic
variable. All data that are part of the 2.5% Quardr that are part of the (160.5)% Quantile of the sample distribution are defiras outliers and
shall be eliminated. The permitted range of opegaemperature and pressure is then calculatestbas the remaining historical minimum and
maximum operating conditions.

If a permissible operating limit is exceeded, theddine NO emissions for that period are capped at the ceatee IPCC default value of 4.05
kgN,O/tHNG:.

2. Composition of ammonia oxidation catalyst:

The plant operator is allowed to use compositidrenamonia oxidation catalysts that are common prech the region or have been used in the
nitric acid plant during the last three years withlimitation of NO baseline emissions.

In case the nitric acid plant operator wishes tangfe to a composition not used during the lasetiiears, but is common practice in the region and
supplied by a reputable manufacturer, or if it esponds to a composition that is reported as beioge in the relevant literature, the plant opmrat
is allowed to use these ammonia oxidation catalygtsout limitation of NO baseline emissions.

In case the nitric acid plant operator changestmeposition of ammonia oxidation catalysts andab@position is not common practice in the
region and not reported as being in use in thevaelditerature, the project applicant has to destrate (either by economic or other arguments)
that the choice of the new composition was basecbosiderations other than an attempt to incrdzeseate of MO production. If the project
applicant can demonstrate appropriate and verdieddsons, the plant operator is allowed to useamemonia oxidation catalysts without
limitation of N,O baseline emissions.
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Pakarab uses several reputable manufacturers obammxidation catalyst. However, all the manufiaets produce catalyst according to the
required composition of the plant. Therefore, Palkavill not use any other ammonia oxidation catedyvhich consist of difference composition.

The first composition of ammonia oxidation catalysed during the crediting period shall be of thme kind of catalyst composition already in
operation in the specific nitric acid plant. Thigo avoid gaming at the beginning of the propattivity.

In case the nitric acid plant operator changestmeposition of ammonia oxidation catalysts andab@position is not common practice in the
region and not reported as being in use in thevaelditerature, and the project applicant canmeohdnstrate appropriate and verifiable reasons for
this. This is not the case for Pakarab.

Baseline emissions are limited to the maximum d@eN,O emissions of previous periods §tHNGOs), documented in the verified monitoring
reports.

Required monitoring parameters:

Gswp:  Supplier of the ammonia oxidation catalyst,

Gsupnist: Historical supplier of the ammonia oxidationalgst,

Gewom: Composition of the ammonia oxidation catalyst,

Geom nist: Historical composition of the ammonia oxidatimatalyst, and
SEw20y : Specific NO emissions per ton HNGn yeary (tN,O/tHNGO;).

3. Ammonia flow rate to the ammonia oxidation reactor:

If the actual daily ammonia flow rate exceeds thgper) limit on maximum historical daily permittachmonia flow rate, the baseline emissions for
this operating day are calculated based on theeceasve IPCC default values and are limited byldgal regulations. The upper limit on ammonia
flow should be determined based on:

a) historical operating data on maximum daily agerammonia flow; or, if not existing, on

b) calculation of the maximum ammonia flow ratewakd as specified by ammonia oxidation catalystuf@cturer or on typical catalyst
loadings; or, if not existing,

c) based on the literature.

If the daily ammonia input to the oxidation reaataceeds the limit on permissible ammonia inputebae NO emissions are capped at
conservative IPCC default values.

For the Pakarab plant, both a) and b) are availablerefore, a) is applied as specified in thehoablogy.
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Required monitoring parameters on daily basis:
Aorg

Aornist: Maximum historical ammonia input to oxidatioracéor (tNH/day).

Actual ammonia input to oxidation reactor (tMitay), and

n/a
D.2.2.1. Datato be collected in order to monitor emissions from the project activity, and how this data will be ar chived:
ID number Data Source of Data | Measured (m),| Recording| Proportion| How will the data Comment
(Please use| variable data unit calculated (c),| frequency | of datato be archived?
numbers to estimated (e), be (electronic/
ease Cross- monitored paper)
referencing
to table
D.3)
D.2.2.2. Description of formulae used to calculate project emissions (for each gas, sour ce, formulae/algorithm, emissions units of
CO; equ.):
>>
n/a
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D.2.3. Treatment of leakage in the monitoring plan

ID number
(Please use Measured (m), Proportion How will the
numbers to Data . data be
. Source of calculated (c) | Recording| of data to ;
ease cross{ variable Data unit . archived? Comment
. data or estimated | frequency be .
referencing © monitored (electronic/
to table paper)
D.3)
Project
operator MW Not needed.
L.1 STaL and/or c Once 100% Electronic | There is no net change Steam Export for this
technology project.
provider
Project Not needed.
operator MW There is no net change Steam Export for this
L.2 STy and/or c Once 100% Electronic project.
technology
provider
Manufacturer % 0 . Not ne.eded. )
L.3 nst information c Once 100% Electronic | There is no net change Steam Export for this
project.
Certificate
fuel (o, Not needed.
. e .
L.4 EFsr supplier or /MWh e Yearly 100% Electronic | There is no net change Steam Export for this
default project_
value
Measuring
device,
L.5 My Data h c Daily 100% Electronic Not applicable.
management
system
L.6 EEs. Project MW c Once 100% Electronic | Not needed.
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4

ai

ai

%’ \) PROJECT DESIGN DOCUMENT FORM (CDM PDD) -
y UNFCE
\lL,VI/ A ’
CDM - Executive Board page 16
operator There is no net change in tail gas utilization fof
and/or this plant.
technology
provider
Project
Operator Not needed.
L.7 EEer and/or MW c Once 100% Electronic | There is no net change in tail gas utilization fof
technology this plant.
provider
L.8 N I\_/Ianufact_urer % c Once 100% Electronic Not applicable.
information
e suppier| (€O _ _
L.9 EF /MWh e Yearly 100% Electronic Not applicable.
or default
value
Measuring .
device or Not applicable.
Project The technology applied to this project activjty
Measured or | Monthl . ) :
L.10 Elrgh operator MWh calculated y 100% Electronic | uses natural gas for re-heating the tail g
and/or However emissions from re-heating the t
technology gas are counted in R (P9).
provider
Not applicable.
NTGH Manufacturer The technology applied to this project activjty
L.11 information % c Once 100% Electronic | uses natural gas for re-heating the tail g
However emissions from re-heating the t
gas are counted in RE (P9).
-~ Not applicable.
Certificate . . . .
fuel supplier tCOe . The technology applied to this project activjty
L.12 EFrch e Yearly 100% Electronic | uses natural gas for re-heating the tail g
or default /MWh .2 -
value However emissions from re-heating the t
gas are counted in R (P9).
Monitoring 0 . Leakage related to the electricity consumption|of
L.13 LErcsy system tCOselyr c Annually 100% Electronic N,O destruction facility.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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. Additional electricity input for BD destruction
. . 0,
L14 Elrcsy M%r;l\t,?ég]g MWh/yr Monthly 100% Electronic facility.
In-company {CO2e 100% Electronic Fuel Emission Factet.2598tCO,e/MWhis
L15 EFrcs data /MWh Once applied as ex-ante value.
D.2.3.2. Description of formulae used to estimate |eakage (for each gas, sour ce, formulae/algorithm, emissions units of CO, equ.)
>>

According to AM0028, the leakagé, is given as follows:

LEy = LEsy + LEtgyy + LEtgHy*tncy

where

LEsy :

LETGU,y .
LETGH,y .

Emissions from net change steam export ¢&2yD),
Emissions from net change in tail gas utilizat{gCO.e/yr),
Emissions from net change in tail gas heati@@ge/yr), and

(9)

For this project, the additional electricity is somed for running of the & destruction facility system. The technology agglio this project activity
does not use hydrocarbon as reducing agent, butaiseal gas as fuel for re-heating the tail gab@unted as project emission.

So, for this project formula (9) is rewritten addws;
LEy = LERCSy

where

LErcsy : Emissions from electricity demand fog® destruction facility

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.
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The component is as follows:
LErcsy= Elrcsy * EFres (10)
where

Elrcsy:  Additional electricity input for RO destruction facility (MWh/yr),
EFgcs: Emissions factor for electricity consumptio

Determination of conversion rates of hydrocarbons:
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emissions units of CO, equ.)

>>
The amount of emission reducti&R, is given by

ER, =BE, - PE, -LE, (10)

with the notation shown above.

D.3. Quality control (QC) and quality assurance (QA) procedures are being undertaken for data monitored

Data Uncertainty level of data| Explain QA/QC procedures planned for these dataygrsuch procedures are not necessary.
(Indicate table and | (High/Medium/Low)
ID number e.g. 3.-1.;
3.2)

Bl Low Measurement devices will be subject to megedlibration, maintenance and testing regime nsw@e accuracy.
NDIR is designed to calibrate automatically withoging gas cylinders.

All monitoring equipment will be served, calibratad maintained according to the manufacturerstrinstion and
international standards.

Check at the beginning of the project, e.g.

®  The product acid flow meter (and online densityametf installed) has been calibrated at the
manufacturer’'s works; the calibration certificateadl be documented.

®  The product acid flow meter (and online densityamet installed) has been installed and is beipg@ted
in accordance with the manufacturer’s instruction.

Regular check during the project lifetime, e.g.,
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©  Maintenance and checking are carried out as spetifiy the flow meter (and online density meter, if
applicable) manufacturer. All work carried out & be documented.

©  The acid density and concentration is measuredlegtyuand compared with any online measurements.|If
the acid density/concentration measurement is nbgdaeans of a portable device the portable degde i
be compared with laboratory results, or calibratdsupplier-specified intervals. All observatiors &
be recorded. If deviations are found appropriatmeslial action is to be taken.

©  Plausibility checks may be made on a regular bhaised on the ammonia nitrogen balance of the plant.
(e.g. the input of ammonia nitrogen is the ammdloia to the ammonia oxidation reactor. The outpares
N,O at the inlet of the JO destruction facility and Ngat the inlet of the pO destruction facility if no SCR
is installed, otherwise an estimate can be madheNQ, at the inlet of the SCR. The major output is
product acid. An assumption must be made abouri@unt of ammonia nitrogen converted to elemental
nitrogen, N. Before carrying out a plausibility check of tkiad, the nitric acid plant should be operated
at constant conditions at least for several hoorgiinimise the effects of tower sump pumpout ane ti
delays between the ammonia oxidation reactor arcptbduct nitric acid.)

QA/QC shall be integrated in companies’ quality mgement systems (e.g., ISO, EMAS)

B10, B11 Low Regular calibration, maintenance agstihg regime.

P5 Low Flow meter will be subject to regular calition, maintenance and testing regime to ensure@oy.

P6, B3 Low MO concentration measurement devices will be sulbjegular calibration, maintenance and testingiree to ensure
accuracy

pP7 Low Meters for measuring intervals will be sabj® regular calibration, maintenance and testiegime to ensure
accuracy.

P10, P14,B17,L14 | Low Meters will be subject to regular calibratiamaintenance and testing regime to ensure accuracy.

L0

The parameters associated with leakage are insaamif (much below the uncertainty level). Therefaro specific QA/QC are required.

D.4  Please describethe operational and management structurethat the project operator will implement in order to monitor emission reductions
and any |leakage effects, generated by the project activity

>>

The measurement equipments will be calibrated gulae intervals as recommended by the manufactukdditionally, selected staff of Pakarab will
be trained to operate the DeNénhd DeNQ system as well as the measurement system.
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Pakarab has been operating the nitric acid plam¢g $he commissioning of the plant and has sfficand well-experienced staff. Pakarab has
implemented Quality Standard ISO 9001-2000. Qu&lians No QP-7.1-NA(N)-01-01/QP-7.5-NA(0)-01-00 eleped under Quality Standard
ISO9001-2000 for monitoring and measurement ofyaital work related to the plant.

Pakarab has been in production of the nitric aaichtimber of years and measurement of various ptmsfuparameters including operation of
analyzers which are managed by Quality Control Brepent (QCD) under Technical Department. The Manirig of the NO for the project will be
responsible by the QCD and the operation and maamize of the M0 Monitoring system will incorporate the 1ISO 90006P standard procedures. The
Monitoring of the relevant data will be done autbicglly by the NO Monitoring system and recorded onto the elechedlia.

In QCD, a Monitoring Engineer will be appointeda® responsible for the operation of thgONVonitoring system. Monitoring Engineer will foll
the monitoring plan and report the data daily s Ehvisional Head of the Technical Department whib neport to the General Manager of the Pakarab
Factory daily.

In case deviation in the Monitoring data is foutid Monitoring Engineer will study the operatinggraeters of the nitric acid plant to identify the
reason for the deviation and take remedial measuféise are no changes in the operating parametenitric acid plant, the Monitoring system vk
examined and a sampling by Gas Chromatographyeidonducted by QCD to counter check the performafthe Monitoring system. Once the
default is identified, the Technical Department witroduce a correction to the default. The Moriiig Engineer will report such irregular eventhe
Divisional Head of the Technical Department throdglly report.

An illustrative scheme of the operational and managnt structure is as follows:
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General Manager
Pakarab Factory

Divisional Head
Technical Department

Monitoring Engineer
Quality Control Department

]
y

D.5  Name of person/entity deter mining the monitoring_methodology:

>>

Name/Entity of the monitoring plan determination:

Dr. Naoki Matsuo and Mr. Kunihiro Ueno
Climate Experts Ltd. (Climate Experts Ltd. is agbroject participant.)

Completion date:
06/12/2007 version 3.0
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