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1 Introduction

The purpose of this monitoring report is to caltelland clarify GHG emission reduction quantity agkd
by this project activity for periodic verification.

This monitoring report covers the activity from &u27, 2007 to December 31, 2007 as the periodsif fi
monitoring report. Duration of the project activgigriod is as below :

The project was registered at UNFCCC on :  03/0%720ith number 0922

The starting date of the crediting period is : /0872007 (*refer to Item 3 Definition)

* In the PDD, it is mentioned that project periad7iyears starting from July 1, 2007 (until JungZ14).
However, the project has been frontloaded andestdrom June 27, 2007. So overall project pericgl ha
also become frontloaded, 7 years starting from 20me&007 (until June 26, 2014).

Mitsubishi Corporation has implemented the progicGHG emission reduction by abating@ gas by
catalytic decomposition (destruction) in Hanwha fiewation, South Korea. The project is categorized a
large scale project under sectoral scope 5; “Chariicustry”. The Host Party of the project acihig the
Republic of Korea.

2 Reference

Approved Baseline Methodology :
AMO0028 Version 3 : “Catalytic BD Destruction in tail gas of Nitric Acid or Caprotam Production
Plants”.

Approved Monitoring Methodology :
AMO0028 Version 3 : “Catalytic BD Destruction in tail gas of Nitric Acid or Caprotam Production
Plants”.

Project Design Document :

“Catalytic N,O Abatement Project in the Tail Gas of the Nitricid\ Plant of the Hanwha Corporation
(HWC) in Ulsan, Republic of Korea”

Version : 08

Date : November 17, 2006

Validation Report :

Validation of the CDM Project : “Catalytic J® Abatement Project in the Tail Gas of the Nitricid\Plant
of the Hanwha Corporation (HWC) in Ulsan, RepulilicKorea”, made and submitted by SUD
Industrie Service GmbH, Germany.

Report No. : 910471

Date : November 21, 2006
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CDM Registration :

“Catalytic NO Abatement Project in the Tail Gas of the Nitricidh Plant of the Hanwha Corporation
(HWC) in Ulsan, Republic of Korea”

UNFCCC reference number : 0922

Date of Registration : May 03, 2007

3 Definition
y : Monitoring Period “in this report, June 27 020to December 31, 2007.”, which is exactly 188sday

PDD : Project Design Document of this project ‘@wyic N,O Abatement Project in the Tail Gas of the
Nitric Acid Plant of the Hanwha Corporation (HW@®@)WIsan, Republic of Korea.”, Version 08 on
November 17, 2006

4 General Description of Project

4.1  Project Activity

The Project Activity includes development, desigamgineering, procurement, finance, construction,
operation and maintenance of the system for catabft N,O. In the production process of nitric acid

(HNO3), NO is produced as an intermediate material frammonia (NH). The associated chemical

reactions of oxidizing ammonia and simultaneousamted reactions are as follows :

4.2  General Introduction :

Nitrous oxide (NO) is an undesired (unwanted), invisible and prasip neglected by-product of the
manufacture of nitric acid. It is formed alongsithe main, desired product nitric oxide (NO) durihg
catalytic oxidation of ammonia in air over nobletatgauzes. The production of nitric acid takexgla
three main process of ammonia steps as indicatéaebipllowing reactions :

Overall desired reaction ;
NH; +20, — HNGO; + H,O Reaction 1

Ammonia (NH3) combustion to form nitric oxide (N©
ANH; + 50, — 4ANO + 6HO (main reaction 1) Reaction 2

NO is oxidized to nitrogen dioxide (N,
2NO+Q — 2NG (main reaction 2) Reaction 3

Absorption of NQin water to form nitric acid HNQ
3NQ+H,0O — 2HNG;+ NO  (main reaction 3) Reaction 4

Simultaneously nitrous oxide §8), nitrogen (N) and water (@) are formed as well, in accordance
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with the following equations :
ANH; + 30, — 2N, + 6H,0O  (side reaction 1, undesired) Reaction 5
ANH; + 40, — 2N,0O + 6H,0 (side reaction 2, undesired) Reaction 6
2NH; + 8BNO — 5N,O + 3H,0O (side reaction 3, undesired) Reaction 7

Through Reaction 6 and 7, some amount gDNs generated in the process and it is releasdbeto
atmosphere as a part of exhausted gas. Tiedbatement technology of catalytic decompositiothe

tail gas, tertiary method, after the Absorption Bowand NH3 SCR before the Stack, has been
introduced and bD is decomposed as below : (side reaction 2, unedBs

NO = N+ (1/2) G

4.3 Process Chart

Heat Exch
gractoriadond ol Fr *Clyoo To Atmosphere
\/ Boreeeesereesesseersesasbersesssneessssssneesessnnnees -
H | [ — F1e"COn20 E
Tail Gas Wy a
Process Cooling Water E A .
—Water S . Fuel for re‘heatin .
. the tail gas (Natura .
. as) — .
Absorption Tower : .
Tail Gaé Turbine E
Process Gas with E .
N20 and NOx . .
— : :
Project boundary

| HNO; Production

DeNOx unit based on NH3 SCR process has been letstad July, 2005, about 2 years before the
installation of DeNO unit. As specified in item 5.1, 8 emission from DeNOXx unit is excluded from the
baseline emissions, as per the applied methodohig®028, version-3.

4.4  Project Participants

) Private and/or public entity(ies)
Name of Party involved (*) ] o
o project participants (*)
((host) indicates a host Party) )
(as applicable)
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Hanwha Corporation (HWC)

[owner and operator of the nitric acid plant]

Republic of Korea (host) _ — _
Mitsubishi Corporation (Korea) Ltd.

[developer and co-financer of this CDM project]

Mitsubishi Corporation
Japan . ) )
[developer and co-financer of this CDM project]

4.5  Focal Point
The Project participants agreed that Mitsubishrig©ration serves as focal point of the commurocati
with the Executive Board and the UNFCCC Secretariat

5 Baseline Methodology

5.1  Justification of the Baseline Methodology

Approved baseline methodology AM0028 version 3, t&Bdic N,O destruction in the tail gas of Nitric
Acid or Caprolactam Production Plants”, submittgdMitsubishi Corporation as well as Climate Experts
Ltd. was applied to this project activity.

The applicability conditions specified in the medbtogy and the applicability to this project adijvare as

follows:

1) The methodology is applied to the existing degpgoduction capacity of Nitric Acid Plant which sva
installed before December 31, 2005.

2) HWC has not installed any,® destruction or abatement technologies prior écsthrt of the project.

3) The project activity does not affect the nitaiid production level.

4) The applied technology is the tail gas systeher&fore, the project activity does not cause rlcecase
of NOx emissions.

5) Selective Catalytic Reduction (SCR) DeNOx uraisvinstalled prior to the project activity.

6) N,O concentration in the flow at the inlet and thelatuof catalytic NO destruction facility are
measurable in the real time.

7) Relevant historical data and manufacturer infdiom are available.

5.2 Project Boundary

As specified in the methodology, the project boupdavers

1) the catalytic DO destruction facility including hydrocarbon inpahd

2) for monitoring purposes only, the nitric acidpi, to measure the nitric acid output and opeagatin
parameters of the ammonia oxidation reactor.

Baseline Emissions :
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Source Gas Explanations
Emissions of MO as a result of Main emission source, taking national
side reaction to the nitric acid N,O Included | N,O emission regulations into
production process account.
Since SCR DeNOx unit is alreagy
installed prior to the project start,
ammonia input for SCR is considered
Emissions related to the CO to be of the same magnitude to project
production of ammonia used CH, Included | related ammonia input for NOX
for NOy reduction N,O reduction. Baseline emissions ahd
project emissions are similar and
therefore not considered for
calculation.
The presence of a SCR DeNOx unit
tends to increase the,® emissions
o Therefore the ex post measurement of
N,O emissions from SCR . L .
DeNO-unit N,O Excluded | the baseline emissions _at the inlet| of
the NO destruction facility represents
a conservative determination of the
baseline NO emissions.
Project Emissions and Leakage:
Source Gas Explanations
Emissions of NO as a result of . — ..
. . o Main emission source that remains|in
side reaction to the nitric acid ; .
. N N,O Included | the tail gas after the O destruction
production process (project .
S facility
emissions)
Since SCR DeNOx unit is alreadgy
installed prior to the project stait,
. ammonia input for SCR is considered
Emissions related to the . .
. . CO, to be of the same magnitude to project
production of ammonia used o
. X CH, Included | related ammonia input for NOX
for NOy reduction (projec ' . -
L N,O reduction. Baseline emissions and
emissions) . L -
project emissions are similar and
therefore not considered for
calculation.
The technology applied to this project
activity does not use hydrocarbon |as
Emissions at the project site reducing age-nt. _
resulting from hydrocarbons  CO, Natural gas is used as fuel to mcre’ase
: the temperature of tail gas. In this case
used as reducing agent and/or  CH, Included ' .
N,O natural gas is mainly converted to £0

re-heating the tail gas (proje
emissions)

while some natural gas may rema
intact.

Fraction of unreacted methane

AN

S

counted.
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Emissions at the project site

resulting from hydrocarbons CH,
used as reducing agent (project CO,

The technology applied to this project
n/a activity does not use hydrocarbon |as
reducing agent.

emissions)
GHG emissions related to the
. - CO, - .
Emissions from electricity electricity consumption are
CH, Included | .~ ~"" .~ .
demand (leakage) N.O insignificant, but monitored and
2 counted for conservativeness.
GHG emissions related to the
production of hydrocarbons used |[as
reducing agent represent less than
o 0.001% of expected emission
Emissions related to the CO;, reductions and will not be taken into
production of the hydrocarbons CH, Excluded | gccount due to unreasonable costs|for
(leakage) N2O monitoring.

The technology applied to this project
activity does not use hydrocarbon |as
reducing agent.

Project Boundary is specified in the process chdrich is in the item 4.3. (page 5)

6 Monitoring Methodology and Plan

The approved Monitoring Methodology AM0028 versigriCatalytic NO destruction in the tail gas of
Nitric Acid or Caprolactam Production Plants”, sutied by Mitsubishi Corporation as well as Climate
Experts Ltd. was applied to this project activity.

This approved Monitoring Methodology is applicalidethe project activities that abatesONemissions
either by catalytic decomposition or catalytic retiion of NO in the tail gas of nitric acid plants (i.e.
tertiary destruction). The present project activighich has been registered on May 3, 2007, sadisfi
applicability conditions.

The data being collected in order to monitor GHGssions from the project activity are describedhel

7 Quality Control (QC) and Quality Assurance (QA

7.1 Quality Management System

Project Operator is Hanwha Corporation, one ofttiggest Nitric Acid Plant in Republic of South Kare
who is ISO 9001 / 2000 certified.

The operating personnel of Nitric Acid Plant haeem trained by the technology provider, Uhde, Gagymna
Hanwha Corporation is also responsible for mompand reporting data under the CDM Project.
Hanwha has been operating Nitric Acid Plant siteedommissioning of the Plant and has sufficiert an
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well-experienced staffs. Hanwha has been in préalucof nitric acid for number of years and
measurement of various production parameters imuaperation of analyzers which are managed by
Production Team. The monitoring of theONfor the project will be responsible by Productibeam and
the operation and maintenance ogfONMonitoring system will incorporate the ISO9002000 standard
procedures. The Monitoring of the relevant datd el done by the YO Monitoring System and recorded
onto the electric media.
Production Team will be appointed to be responsibtethe operation of the JO Monitoring System.
Production Team will follow the Monitoring Plan aneport the data on regular intervals to Management
Team and Plant Manager in ascending order.

7.2.  Quality Control and Quality Assurance Procedres undertaken data monitored
The quality assurance and quality control procegjureterms of equipment operations and maintenance
have been defined based on applicable internatgiaatiards, as well as standards provided by témimo
supplier. Hanwha Corporation is certified underi®@9001 and applies appropriate QA & QC procedures
The QC and QA procedures are set and implementexdiar to ;

--secure a good consistency through planningnfementation of the CDM project and,

--stipulate the responsibilities for operatiom anonitoring and,

--avoid any misunderstanding between people agahization involved.

7.3.  Calibration and maintenance

All measuring and analytical instruments are begafibrated as defined in the Approved Methdology
AMO0028 version3. Calibration procedures have beworporated in Hanwha Corporation’s Quality
Management System and Procedures.

The measurement equipments will be calibrated gulae intervals as recommended by the manufacturers
Additionally, selected staffs from Hanwha Corpavatwill participate in initial training and be tresd to
operate measurement system.

For other concerning good monitoring practice aadgsmance characteristics including such as EN1418
or equivalent standards available in Republic ofd&ospecified in AM0028 version 3, which is mengidn

in Annex 4 of concerned PDD.

7.4.  Environmental Impacts

According to the the national Environmental LavwKiorea, Environmental Impacts are :

Gaseous matter : There is no additional pollutidre NO destructed into harmless &hd Q.

Particular matter : There is no additional pollatio

Water matter : Not applicable. The destruction tieamccurs in gaseous phase.

Spent catalyst : The catalyst over its lifetimeeisycled to get precious components and then repeatito
new catalyst. The catalyst has a long lifetime.

No transboundry impacts are expected.

8 GHG Calculation
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In terms of the Approved Methdology (AM0028 versi®n the emission reduction (ER_y) by the project
activity during a given period “y” is the differemdetween the baseline emission (BE_y) and project
emission (PE_y), as follows ;

ER y=BE_y—PE_y —LE y

where;

ER vy emission reductions of the project atytiduring the year y (tCé&)
BE_y baseline emissions during the year D}

PE vy project emissions during the year y €O

LE_ vy leakage emissions in the year y (€O

8.1. Baseline Emissions :

It has been checked that there are no Korean tiémula place that would limit the quality of,® that can
be taken into account for the calculation of bageémissions.

Baseline emissions of the project activity are aeiged based on the quantity ot emitted in the
baseline scenario, taking national regulationsgpetion levels and operating conditions into coasation.
The quantity of NO is determined based on the measurement of 1@eallthe inlet of DeNOx unit, which
results in a conservative estimation of baselinsgons.

Baseline emissions are limited to the design cépatithe nitric acid plant, According to AM0028rg&n
3, the design capacity is measured in tons ofcnédid per year. The actual nitric acid produciiorihe
covered monitoring period does not exceed the desigacity.

. n
BE_y = Mm'mum(Broduct,max Pproduct,;) / Pproduct,max* Zizl [FTI,i * CIN20,i * IVli * GVVF)NZO]

i Interval,

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

Fr,i: Volume flow rate at the inlet of the destructfacility during interval i (Nn¥h),
Clnzo,i: N,O concentration a destruction facility inlet duringerval i(thO/NmS),

GWP\20: Global warming potential of JD,
P productmax: Design capacity (tHNgyr), and
Pproducty:  Production of nitric acid in a year y (tHN).

If the actual average daily operating temperatm@/a pressure in the ammonia oxidation reactgr (T
and R) are outside a “permitted range” of operating terafures and/or pressures, (d: and B nis), or

the daily ammonia input to the oxidation reactgy¢4) exceeds maximum historical ammonia input to
oxidation reactor (Ar nis), the baseline PO emissions for that period are capped at 4.5&gténne of
nitric acid conservatively applying the IPCC detawllue.

Furthermore, as for composition of ammonia oxidatiatalyst, the plant operator is allowed to use
compositions of ammonia oxidation catalysts that@mmon practice in the region or have been used
in the nitric acid production plant during the Istee years without limitation of J® baseline emissions.

10
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In case the nitric acid production plant operatshws to change to a composition not used duriag th
last three years, but is common practice in théoregnd supplied by a reputable manufacturer, d@r if
corresponds to a composition that is reported agybe use in the relevant literature, the plangrapor
is allowed to use these ammonia oxidation catalygteout limitation of NO baseline emissions.
In case the nitric acid production plant operatmarges the composition of ammonia oxidation catalys
and the composition is not common practice in gggan and not reported as being in use in the aakev
literature, the project applicant has to demonstfaither by economic or other arguments) that the
choice of the new composition was based on coredides other than an attempt to increase the fate o
N>O production. If the project applicant can demaistrappropriate and verifiable reasons, the plant
operator is allowed to use new ammonia oxidatidalgsts without limitation of BO baseline emissions.
The first composition of ammonia oxidation catalyséd during the crediting period shall be of thes
kind of catalyst composition already in operatianthe specific nitric acid production plant. Thisto
avoid gaming at the beginning of the project attivi
In case the nitric acid production plant operatwarges the composition of ammonia oxidation catalys
and the composition is not common practice in gggan and not reported as being in use in the aalev
literature, and the project applicant cannot dermates appropriate and verifiable reasons for this
baseline emissions are limited to the maximum $gedi,O emissions of previous periods
(tN,O/tHNG3), documented in the verified monitoring reports.

Required monitoring parameters:

® Gy : Supplier of the ammonia oxidation catalyst

® Ggpnist : Historical supplier of the ammonia oxidation dypda

® G : Composition of the ammonia oxidation catalyst

® Gcomnist - Historical composition of the ammonia oxidaticaiadyst

® SE0, Specific NO emissions per ton HN®f product of nitric acid in year y (HD/tHNO)

In the event that the monitoring system is dowrg kbwest between the conservative default value
established in the methodology or the last measoyptbduct rate (whichever the lower) will be vadidd
applied for the downtime period for the baselindssion factor, and the highest measured byprodet r
during the project activity will be applied for thlewntime period for the campaign emission factor.

Calculation based on actual data is given in theeXr2.

8.2. Project Emissions :

The emissions due to the project activity are caepoof (a) the emission of not destroyegDNand (b)
emissions from auxiliary hydrocarbons input resgitfrom the operation of the nitric acid plant,ON
emissions not destroyed by the project activityaeulated based on the continuous measuremehe of
N,O concentration in the tail gas of the nitric agidnt and the volume flow rate of the tail gasasme The
emissions related to the operation of th®Mlestruction facility are given by on-site emissi@ue to the
hydrocarbons used as input to the nitric acid plant

Project emissions are limited to the design capadcithe nitric acid plant. According to AM0028 e&n 3,
the design capacity is measured in tons of nitcid @er year. The actual nitric acid productiontlie

11
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covered monitoring period does not exceed the desigacity.

PE_y = P@D,y + PI-:DF,y
= PEBp, + HCE; y + HCEcy

PEw,y: Project emissions fromJ® not destroyed in year y (tGE&yr),

PEory: Project emissions related to the operation of diestruction facility in year y
(tCOselyr)

HCEc . Converted hydrocarbon emissions in year y {{GQ)

HCEycy: Methane emissions in yeary (t&Dyr)

n
PEwy = z [Fre,i * COnao,i * Mi * GWPy2q]
i=1

i Interval,

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

Frei: Volume flow rate at the exit of the destructfaility during interval iNm?h),

COn20i: NO concentration in the tail gas of theONdestruction facility during interval i
(tN,O/NMP),

M; : Length of measuring interval i (h),

GWPy20: Global warming potential of JD.

In the event that the monitoring system is dowm, liighest measured byproduct rate during the projec
activity will be applied for the downtime periodrfithe campaign emission factor.

HCEcy =pnmnc * Qnmrcy * OXID nmic/100 * ERywbc + Prne * Qrine,y * OXID cpa/100 * ERyne

= Pnmne ¥ Qnmncy * EFnmne

HCEncy = Prne * Quncy * (1 = OXIDcns/100) * GWR R4
= Prne * Qriney ¥ GWPcHs

PNMHC Hydrocarbon (Non-methane part of the natura) dassity (tNMHC/Nm3),

Qunmucy :  Hydrocarbon (Non-methane part of the natura) gamit in year y (Nm3),

OXIDnmrc :Oxidation factor of hydrocarbon (Non-methane dithe natural gas) (%),

ERwnc : Carbon emissions factor of hydrocarbon (Non-rme¢h part of the natural gas)
(tCOtNMHC),

PHNC - Methane (Methane part of the natural gas) degiiH,/Nm3),

Qhney - Methane(Methane part of the natural gas) usgean y (Nm3)

EFRinc:  Carbon emissions factor of methane (Methanegdahte natural gas) (tCQACH,),

OXIDcn4: Oxidation factor of methane(Methane part oflhéural gas) (%), and

GWPch4 @ Global warming potential of methane.

12
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For this project, fraction of Methane not converitedot be measured due to unreasonable costs.
So, 0% is applied to OXIgy, and 100% is applied to OX|Rxc.

8.3. Leakage Emissions :

Additional power such as Del unit running will be needed by the project impétation. The CQ
emission related to the electricity consumptioniggnificant, but monitored and counted as leakiage
conservative manner.
LE_y =Ekcsy * EFrcs
Elrcsy: Additional electricity input for running the De® unit (MWh/yr), and
EFrcs:  Emissions factor for running the Dgll unit.

8.4. Emission Reductions :
The total emission reduction achieved by this mtogetivity during the first monitoring period iserefore;

ER y=BE y—PE y —LE vy
=133,993.83— 8,621.81 — 87.74
= 125,284.28

The total amount of emission reductions is caledatsl25,284.28 tons Cge.

9  Check against baseline requirement

In order to avoid that the operation of the niam@d production plant is manipulated in a way toréase
N,O generation, thereby increasing the CERSs, acto@tating conditions have been checked against the
baseline requirements.

9.1 Operating Temperature

The actual average daily operating temperaturdénaimmonia oxidation reactor is within the perrmlitte
range for all days covered by this monitoring répor

Parameters are Annex-1

9.2.  Operating Pressure

The actual average daily operating pressure irathonia oxidation reactor is within the permittadge
for all days covered by this monitoring report.

Parameters are Annex-1

9.3. Composition of the Ammonia Oxidation Catalyis
The composition of the ammonia oxidation catalgsthie same kind of catalyst composition already in

13
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operation prior to the start of the project acjivit

9.4. Ammonia Flow Rate to the Ammonia Oxidation Ractor

The daily ammonia input to the ammonia oxidatioacter does not exceed the maximum permitted daily
ammonia input.

Parameters are Annex-1

9.5.  Production of Nitric Acid

Production of Nitric Acid during the project peri@50,655tons, which is

--- volume of 65% of HN@is 77,932tons

--- 77,932 x 65% = 50,655tons

whereasPyquct masSPeCcified in the PDD, based on the manufacturgregification is 107,100tons, which
is 306 [HNG/day]*350[day/yr]. Therefore, during the period,ximaum production is calculated as

306 x 188 = 57,528tons.

Thus actual production of 50,655tons is less thgbZBtons.

14
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Annex-1
The parameters to be d

yoda—ku, Tokyo, Japan

etermined monit@eahte or as the default values are listed below.

Data / Parameter: GWP\20
Data unit: tCQe/tN,O
Description: Global warming potential of the nitdgide

Source of data used:

IPCC, The Second AssessmpottRe

Value applied: 310

Justification of the Specified in the methodology.

choice of data or

description of

measurement methods

and procedures actually

applied:

Any comment: The value may be altered in tPfeCmmitment Period if COP/MOP decided so

Data / Parameter: GWPcha
Data unit: tCQe/tCH,
Description: Global warming potential of the metaan

Source of data used:

IPCC, The Second AssessmpottRe

Value applied: 21

Justification of the Specified in the methodology.

choice of data or

description of

measurement methods

and procedures actually

applied :

Any comment: The value may be altered in tPfeCmmitment Period if COP/MOP decided so

Data / Parameter: Reg
Data unit; tNQ/m®
Description: Regulation on NQemissions in the Republic of Korea to assessehix

Source of data used:

National environmental legysian the Republic of Korea

Value applied:

2.92 * TO(tNOy/m?)

15
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Justification of the

choice of data

description of
measurement  methog

and procedures actual

of

Clean Air Conservation Act of the Republic of Korea

Currently, NOx regulation requires to limit the esions below 200 ppmv.
|By the way, in Onsan plant, NO/NQatio of the tail gas before NHSCR
vinstallation was 2.1 : 1. But after NISCR installation, NO/N@average ratio ha

applied: been4.9: 1.
Therefore, NOx 200ppmv equals to NO 166ppmv plus Bdppmv.
NO 166ppmv is 2.22 * I0tonNO/nt and NQ 34ppmv is 0.70 *10tonNO,/m°.
And the Sum of NO and NGquals to 2.92 *16tonNOXx/n?.

Any comment: This is used to check whether the bostpany complies with the regulation.

(2]

Data / Parameter:

Pp roduct,max

Data unit;

tHNQ/yr

Description:

Design capacity of nitric acid prodantof the targeted line

Source of data used:

Manufacturer’s specification

Value applied:

107,100 (tHNg)

Justification of the

choice of data o

description of
measurement  methog
and procedures actual

applied:

Specified in the methodology.
 HWC has experienced maximum daily production 308ty in 1992 ang
maximum operating days 350day in 2002.
ISTherefore, yearly maximum is as follows;
y 306 [HNGy/day]*350[day/yr]

Any comment:

The amount of emission reductionsigped byPpoduct mathrough the formula (4).

Data / Parameter: Ty nist
Data unit: °C
Description: Historical operating temperature ranfthe ammonia oxidation reactor

Source of data used:

Production reports

Value applied: 867405.2 °C

Justification of the Specified in the methodology.

choice of data of The permitted range of operating temperatures atebased on historical daj
description off (Jan.2000-Nov.2003 and Jan.20650c¢t.2006).

measurement methodsThe lower limit is 2.5% lower value of these avbitadata and the upper limit

fa

and procedures actual

V2.5% upper value of them.
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applied : If the actual average daily operatinggerature in the ammonia oxidation reag
(Ty) is outside this “permitted range”, the baselin®@Mmissions for that period a
capped at 4.5kgiD/tonne of nitric acid conservatively applying #CC default
value.

Any comment: The data is used to check whetherathenonia oxidization reactor is operated
normally.

Data / Parameter: Py nist

Data unit: Pa

Description: Historical operating pressure rangthefammonia oxidation reactor

Source of data used:

Production reports

Value applied: 8.084-9.780 *10 Pa abs
(7.07+8.767 *10  Pa gauge)
Justification of the Specified in the methodology.
choice of data of The permitted range of operating pressures arebased on historical dat
description off (Jan.2000-Nov.2003 and Jan.20650c¢t.2006).
measurement method<Operating pressure is measured at two points. ©hetiveen air compressor a

and procedures actual

applied :

YNH; air mixer (since Jan.2000), and another is betwddnair mixer and NH air
filter (since Jan.2005). The permitted range is determined based on dassumed
at the former which the number of acquisition relsas larger.

The lower limit is 2.5% lower value of these avhi&adata and the upper limit
2.5% upper value of them.

If the actual average daily operating pressuréaénammonia oxidation reactorgfH
is outside this “permitted range”, the baselingDNemissions for that period a
capped at 4.5kgiD/tonne of nitric acid conservatively applying #CC default

value.

a

nd

re

Any comment:

The data is used to check whetherathenonia oxidization reactor is operated

normally.
Data / Parameter: Gsup, hist
Data unit: -
Description: Historical supplier’'s information d¢fd ammonia oxidization catalyst

Source of data used:

Ammonia oxidization catalyppser

Value applied:

Name of the supplier:
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Johnson Matthey

Specified in the methodology.

No.

Gcom,hist

%

Historical composition of the ammoaiddization catalyst

Ammonia oxidization catalyppser

Pt: 95%, Rh: 5%

Specified in the methodology.

No.

SEnzo

kgNO/tHNO;

NO emission rate per ton of nitric acid

IPCC

Pre-publication Draft 2006QPGuidelines accepted by the*2%ession of the

4.5 kghD/tHNO,

Specified in the methodology.

This value is the conservative IPCC default valéeNitric Acid Plants which ig
dased on the default emission factor for low-presglants.
V(5kgN,O/tonne of nitric acid, accounting for 10% uncertgifactor)
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Any comment: No.
Data / Parameter: AOR nist
Data unit: tNH/day
Description: Maximum of historical ammonia flow eatf the ammonia oxidization reactor

Source of data used:

Production reports

Value applied:

88 tNElday

Justification of the

choice of data

description of
measurement  methog

and procedures actual

of

Specified in the methodology.

This is a maximum value of daily ammonia flow ratemsed on historical da
1qJan.2006-Nov.2003 and Jan.20050c¢t.2006).
Vif the daily ammonia input to the oxidation reac{@org exceeds maximur

a

applied: historical ammonia input to oxidation reactdog nis), the baseline JO emissions
for that period are capped at 4.5kgMonne of nitric acid conservatively applying
the IPCC default value.

Any comment: No.

Data / Parameter: OXIDnmuc

Data unit: %

Description: Oxidization factor of the hydrocarb®on-methane part of the natural gas)

Source of data used: AMO0028 version03

Value applied: 100%

Justification of the Specified in the methodology.

choice of data of For this project, fraction of methane not convent@tl not be measured due to

description of| unreasonable costs, so 100% is applied for thisrpater based on AM0028

measurement methodssersion03.

and procedures actually

applied :

Any comment: Very minor contribution

Data / Parameter: OXIDcha
Data unit: %
Description: Oxidization factor of methane (Methgraet of the natural gas)

Source of data used:

AMO0028 version03

19



A Mitsubishi Corporation

2-3-1, Marunouchi, Chiyoda-ku, Tokyo, Japan

Value applied: 0%

Justification of the Specified in the methodology.
choice of data of For this project, fraction of methane not convent@tl not be measured due to
description off unreasonable costs, so 0% is applied for this petermbased on AMO002B
measurement methodssersion03.

and procedures actually

applied :

Any comment: No.

Data / Parameter: EFgrcs

Data unit:

Description: Emission factor of the electricity fmmning the DeBbD unit

Source of data used: Government of the Republikoofa

Value applied: 0.62 (tC&/MWh) for national power gird in the Republic obtea(the Korea

Electrical Power Company (KEPCO)).

Justification of the The emission factor is referring to Baseline Enoissi Factor described in PDD
choice of data of of "Youngduk Wind Park Project” which was alreagbgistered as CDM. And |t
description off is calculated by combined margin(CM) based on data000-2004 shown by
measurement methodssource the yearly book of KEPCO 2001-2005.

and procedures actually

applied :

Any comment: Very minor contribution

Data / Parameter: M;

Data unit: Hour

Description: Measuring interval

Source of data used: Defined in the technical §ipations of data logging system
Value applied: 1 hour

Justification of the QA/QC procedures will be applied by regular maiatee of the data loggin

«

choice of data of system.
description of
measurement  methods

and procedures actually

applied :
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Any comment: No.
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The parameters to be monitored are listed below.

Data / Parameter: Fre;
Data unit: Nnh
Description: Volume flow rate at the exit of gas the destrucfacility

Source of data to b

used:

eFlow meter

Value of data

170,311,13Nm*hr
(total volume from 27/June/2007 to 31/Dec/2007, fnothe actual data)

Description of

measurement  methog
and procedures to

applied:

® Measuring device : Multiple-point sampling tubedyfow meter
® Measuring period : Continuously

s  Data record : New logging system

e® Sampling range :60,000 nhr

Flow metering system will automatically record donbusly volume flow adjuste
to standard temperature and pressure.

The estimated total uncertainty is 2.5%.

L

QA/QC procedures t
be applied:

D Refer to QA / QC procedures cited below. FTI Bo#rgmeters shall be crog
checked to ensure that no leak gONis taking place.
In case of discrepancy, conservative calculationewnfission reduction shall b

provided.

e

Any comment:

In the event that the monitoring syste down, the highest measured byproduct
during the project activity will be applied for tl®wntime period for the campaid

emission factor.

rate

n

Data / Parameter: COn20j
Data unit; tNO/NmM®
Description: N,O concentration at destruction facility outlet.

Source of data to b

used:

eNon-dispersion infrared absorption analyzer (NDIR)

Value of data

2.64722 E-07N,O/Nm® (=135.07ppmv*44/22.4)
(average concentration from 27/June/2007 to 31/D&f07, from the actual data)

® Measuring device : Non-dispersion infrared absorpéinalyzer

Description of
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measurement method<® Measuring period : Continuously

® Datarecord : New logging system
and procedures to Hee sSampling range ;€800 ppmv

applied:

The estimated total uncertainty is 4%.

QA/QC procedures toIn case Non-dispersion infrared absorption analjgersed, it shall be checked by
be applied: sampling by gas chromatography periodically.
QA/QC for the analyzer shall be subjected to thelZ#MN81 or equivalent standargds

available in the Republic of Korea.

Any comment: In the event that the monitoring syste down, the highest measured byproduct rate
during the project activity will be applied for tl®wntime period for the campaign

emission factor.

Data / Parameter: Poroducty
Data unit; tHNQ/yr
Description: Plant output of HN@
Source of data to beERP (Enterprise Resource Planning) Report and ntiadtmv meter
used:
Value of data 50,655 tHNO;
(total volume from 27/June/2007 to 31/Dec/2007, fnothe actual data)
Description of| ® Measuring device : Magnetic flow meter

® Measuring period : Continuously
measurement methodse Data record : Existing ERP (Enterprise Resourcarita) Report

and procedures to BeThe magnetic flow meter can measure the range36f ©¥/hr. And its error % is

applied: average +0.3% based on full scale.

QA/QC procedures to Cross — check of production, marketing and stocngle data. Measurement devices

be applied: such as weighbridge can be subjected to QA /QC nseheonsistent with th

11

procedures iMgy, Py, Frii, Frej, Conzojs Clnzoj, Mi, Queyand SEnzo, With respect ta

equipment certification, installation and perforroan

Any comment: No.

Data / Parameter: Frii

Data unit; Nnih

Description: Volume flow rate at the inlet of the destructiosility

Source of data to be Flow meter
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used:

Value of data

165,975,14WNm’/hr
(total volume from 27/June/2007 to 31/Dec/2007, fnothe actual data)

Description of

measurement  methog
and procedures to

applied:

® Measuring device : Multiple-point sampling tubedyffiow meter
® Measuring period : Continuously

s  Data record : New logging system

e® Sampling range :60,000 nhr

Flow metering system will automatically record doabusly volume flow rate

adjusted to standard temperature and pressure.

The estimated total uncertainty is 2.5%.

QA/QC procedures t
be applied:

b Refer to QA / QC procedures cited below. FTI Bo#rgmeters shall be crog
checked to ensure that no leak gONis taking place.
In case of discrepancy, conservative calculationewofission reduction shall b

provided.

e

Any comment: In the event that the monitoring syste down, the lowest between the conservative
default value established in the methodology or l#st measured byproduct rate
(whichever the lower) will be valid and applied fore downtime period for the
baseline emission factor.

Data / Parameter: Clnzoj

Data unit; tNO/n?°

Description: N,O concentration at destruction facility inlet.

Source of data to beNon-dispersion infrared absorption analyzer (NDIR)

used:

Value of data 3.308 E-06tN,O/NN? (=1,684.460pmv*44/22.4)
(average concentration from 27/June/2007 to 31/D&f07, from the actual data)

Descrpion of § easug dovce  Nomdpersion nfaved avsopaalzer

measurement methodse Data record : New logging system

and procedures to He® Sampling range :%B,000 ppmv

applied:
The estimated total uncertainty is 4%.

QA/QC procedures toIn case Non-dispersion infrared absorption analjgersed, it shall be checked by

be applied:

sampling by gas chromatography periodically.
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QA/QC for the analyzer shall be subjected to thel&EMNB1 or equivalent standar

available in the Republic of Korea. Refer to Andex

ds

Any comment:

default value established in the methodology or ld#s¢ measured byproduct rg
(whichever the lower) will be valid and applied ftire downtime period for th

baseline emission factor.

In the event that the monitoring syste down, the lowest between the conservati

ve
te

e

Data / Parameter: Ty
Data unit: °C
Description: Actual operating temperature of theraimia oxidation reactor

Source of data to b

used:

eThermo-couple

Value of data

Not needed.

Description of

measurement  methog
and procedures to

applied:

® Measuring device : Existing thermo-couple
® Measuring period : Continuously
IS¢  Measuring range : 0 - 1,200

€Data record : Existing DCS system (distributed oargystem)

This parameter is measured at catalyst basked filieh Raschig ring

Estimated uncertainty from temperature measuremigntthermo-couple : + 6C

If the actual average daily operating temperataréhe ammonia oxidation react
(Ty) is outside this “permitted range”, the baselin®Nemissions for that period a
capped at 4.5kg)D/tonne of nitric acid conservatively applying tHeCC default
value.

re

QA/QC procedures t
be applied:

D Maintenance and testing regime

Any comment:

To check whether “normal” operatiomiiglertaken.

Data / Parameter: Py
Data unit: Pa
Description: Actual operating pressure ammonidefdxidation reactor

Source of data to b

e Pressure transmitter
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used:
Value of data Not needed.
Description of ® Measuring device : Existing pressure transmitter

® Measuring period : Continuously
measurement methodse Measuring range : 0-16 kgf/égauge
and procedures to He® Measuring point: Two points.
applied: One is between air compressor and ;N&ir mixer (since Jan.2000), and
another is between Nthir mixer and NH air filter (since Jan.2005Rg pist iS

based on data measured at the former which the euafilacquisition records

is larger.
® Data record : Existing DCS system (distributed mmlrgystem)

Estimated uncertainty from this pressure measurenérd Pa

If the actual average daily operating pressuréénammonia oxidation reactorgffs
outside this “permitted range”, the baselingONemissions for that period are capped

at 4.5kgNO/tonne of nitric acid conservatively applying tRe€C default value.

QA/QC procedures to Maintenance and testing regime

be applied:

Any comment: To check whether “normal” operatiomiiglertaken.

Data / Parameter: Gsup

Data unit: -

Description: Supplier’s information of the ammoniddization catalyst

Source of data to beAmmonia oxidization catalyst supplier

used:
Value of data Name of supplielohnson Matthey
Description of| HWC will most likely use Johnson Matthey in theukg. However, HWC does not

measurement methodguarantee to use only Johnson Matthey in the futu@o the supplier's information

and procedures to Kewill be monitored.

applied:

QA/QC procedures to Not needed
be applied:

Any comment: No.

Data / Parameter: Geom
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Data unit: %
Description: Composition of the ammonia oxidizateatalyst

Source of data to b

used:

eAmmonia oxidization catalyst supplier

Value of data

P©B5 %, Rh:5%

Description of

measurement  methog
and procedures to K

applied:

HWC has been using the Pt 95%, Rh 5% catalysthoistin Matthey. HWC will usg
Idhe catalyst which is common practice in the region supplied by a reputab
emanufacturer or which composition is reported asmden use in the relevarn

literature.

3%

le

—

QA/QC procedures t
be applied:

b Not needed

Any comment: No.

Data / Parameter: AoRrg

Data unit: tNH/day

Description: Actual ammonia flow rate to the amnaooxidation reactor

Source of data to b

eOrifice flow meterand differential pressure transmitter

used:

Value of data Not needed.

Description of| ® Measur!ng dev_ice : Orifi(_:e flow meter and diffefi@hpressure transmitter
® Measuring period : Continuously

measurement methodse Measuring range : 0-6,000r

and procedures to He® Measuring position : Nkiair mixer
® Data record : Existing DCS system (distributed cardystem)

applied:

Estimated uncertainty from this flow measurement 5,760 Nni/day (= 4.4
tonNHs/day

QA/QC procedures t
be applied:

D Maintenance and testing regime

Any comment:

To check whether “normal” operatiomiiglertaken.

Data / Parameter: Elrcsy
Data unit: MWh/yr
Description: Additional electricity input for running the Def unit

Source of data to b

e Wattmeter or electricity aadator
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used:

Value of data

141.520MWh/yr (27/3une/2007—31/Dec/2007)

Description of

measurement  methog
and procedures to

applied:

® Measuring device : Wattmeter or electricity accuatmi
® Measuring period : Monthly
s  Data record Handwriting

e

QA/QC procedures t
be applied:

b Not needed because its contribution is much bett@auncertainty level

Any comment: No.
Data / Parameter: Qncy
Data unit; Nm
Description: Hydrocarbon (natural gas) input

Source of data to b

used:

eVortex flow meter

Value of data

101,70INmfyr (27/June/2007—31/Dec/2007)

Description of

measurement  methog
and procedures to

applied:

® Measuring device : Vortex flow meter
® Measuring period : Once a day
s  Data record New data logger

e

Estimated uncertainty from this flow measuremenf1.6 Nni/day

QA/QC procedures t
be applied:

b Not needed because its contribution is much belwsvuncertainty level Flow @
hydrocarbon is measured at atmospheric condition.
Temperature and pressure adjustments are prefdrabiet necessary

if it costs a lot.

Any comment:

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

Data / Parameter: Cunc
Data unit: %
Description: Methane content of hydrocarbon (natgas)

Source of data to b

used:

eHydrocarbon supplier

Value of data

90.9959%

Description of

Local data are preferable.

measurement  methoq

j<® Measuring period Annually
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® Datarecord : Handwriting

Not needed.

No.

QnmHey

N

Hydrocarbon (Non-methane part of tatural gas) input

Calculated by the flow rate and the methane comtetihe natural gas

9,157.16Nm>/yr
This parameter is calculated as follows;
Qnmrcy =Qncy*(1-Chnc/100)

Calculated by the flow rate and the methane comtetihe natural gas
s

e

Not needed.

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

QHNC,y

N

Methane(Methane part of the natura) gsed

Calculated by the flow rate and the methane comtetihe natural gas

92,543,7ANm’lyr
This parameter is calculated as follows;
QHNC,y :QNG,y*CHNclloo

Calculated by the flow rate and the methane comtetihe natural gas
s

e
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Not needed.

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

NG

t/Nni

Density of the hydrocarbon (naturad)ga

Hydrocarbon supplier

0.000800/NmM®

Local data are preferable.
@ Measuring period Annually
® Data record : Handwriting

[¢)

Not needed.

This parameter is shown by the demsitpormal condition (6C,1atm).

PHNC

t/Nni

Density of the hydrocarbon (Methang p&the natural gas).

Theoretical calculation

0.000714 t/Nim
(=16gCHy/22.4)

Can be theoreticaliy calculated in case of the mboandition (6C,1atm).
s

e

Not needed.

This parameter is shown by the demsitpormal condition (6C,1atm).
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PONMHC

t/Nni

Density of the hydrocarbon (Non-methaart of the natural gas).

Calculated by data of the natural gas and methane

0.00167689%/Nm’
This parameter is calculated as follows;
Awmrc = (e~ Phne *Crnc/100)/ (3(Ciinc/100)

Calculated by data of the natural gas and methane
s

e

Not needed.

This parameter is shown by the demsitpormal condition (6C,1atm).

NCVne

kcal/Nr

Net calorific value of the natural gas

Hydrocarbon supplier

10,433kcal/Nn?

Local data are preferable.
@ Measuring period Annually
® Data record : Handwriting?

[¢)

Not needed.

This parameter is shown by the netrifad value in normal condition (8C,1atm).

EFnG

tCOJ/NG

Emission factor of the hydrocarbon (natural gas)
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IPCC 1996 GHG Inventory Guidelines and data pravioe the natural gas supplie

-

3.03tCO/tNG
This parameter is calculated as follows;

EFne = COERg *44/12*NCVy *4.18605p¢ *10°°

where
COER: Hydrocarbon emission factor [tC/TJ]
15.3[tC/TJ]by IPCC 1996 GHG Int@ry Guidelines

Calculated by IPCC defoult value and data providgthe natural gas supplier

S
e

Not needed.

No.

EFunc

tCO,tCH,

Emission factor of methane

Theoretical calculation

2.75(tCQJtCHy)
=(44 gCQ/169CH),)

Theoretical calculation
S

e

Not needed.

No.

EFNMHC

tCO/tNMHC

Emission factor of hydrocarbon (Non-methane pathefnatural gas)

Calculated by data of the natural gas and methane
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Value of data

4.3934tCO,/ItNMHC
This parameter is calculated as follows;
EFnmnc = (EFnG® e — EFunc® Bhne * Crne/100)/ (1-Cine/100) omnc

Description of

measurement

and procedures to

applied:

methods

Calculated by data of the natural gas and methane

e

QA/QC procedures t
be applied:

b Not needed.

Any comment: No.

Data / Parameter: Typec

Data unit: )

Description: Hydrocarbon (natural gas) supplier information

Source of data to b

used:

Hydrocarbon supplier

Value of data

Kyungdong City Gas Corporation

Description of

measurement

and procedures to

applied:

methods

For this project, natural gas will be used, bus frmrameter is monitored.

e

QA/QC procedures t
be applied:

b Not needed.

Any comment: No.

Data / Parameter: QRn20,y

Data unit: tN2O

Description: Regulation based on annual quanti® Kmited

Source of data to b

used:

National environmental legislation in the Repulofdorea
In case national regulations concerningONemissions are implemented during

D

delay by adjusting the measuredNemissions at the time the regulation has tg
implemented.

Value of data

Baseline NO emissions are limited by the absolute quantitilgd emissions given
by the regulation.
If the measured baseline,O emissions are exceeding the regulatory limitn

33

he
crediting period, the impact on baselingONemissions is considered without any

be



A Mitsubishi Corporation

2-3-1, Marunouchi,

Chiyoda-ku,

Tokyo, Japan

measured baseline,® emissions are substituted by the regulatory limit

Description of

measurement  methog
and procedures to

applied:

If, Qlnzo,y> QRuw20y then,
IBEnz0,y = QRvz0,
eelse,

BEn20,y = min of [Qk2o.y SEv20.y * Pproductmal

where:

: Quantity of NO emissions at the inlet of the destruction facilit year y
(tN20)
QRu20, : Regulatory limit of NO emissions in year y (H0)

Qlnzoy

BEn2o,y : Baseline emissions of R in year y (tNO)
SEv0,y: Specific NO emissions per unit of output of nitric acid iraye
(tN,O/tHNGs)

Poroduct,y Production of nitric acid in year y (tHND

The quantity of NO emissions at the inlet of the;@ destruction facility (DF) is
calculated based on continuous measurement oéilhgats volume flow rate and th

N,O concentration at the inlet of the® destruction facility.

QA/QC procedures t
be applied:

b Not needed.

Any comment:

Change in NOor N;O regulations will automatically cause a re-assessrof the

baseline scenario.

Data / Parameter: RSEn20,y
Data unit: tN2OAHNO,
Description: Regulation based oaemissions per unit of nitric acid

Source of data to b

used:

National environmental legislation in the Repulofdorea

In case national regulations concerningDNemissions are implemented during
crediting period, the impact on baselingCNemissions is considered without &
delay by adjusting the measuredNemissions at the time the regulation has tg
implemented.

D

Value of data

Regulation setting of a threshold for specifigdNemissions per unit of product

Description of

measurement  methog
and procedures to

applied:

If, SEnzoy > RSE20 then,
B En20,y = MiN of [RSE20*Pproducty SEv20,y *Pproduct,mal
eelse,

BEn20,y= min of [Qk2o,y» SBv20,y *Pproductmak

where:

34
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SEwoy : Specific NO emissions per unit of output of nitric acid irayg
(tN2O/tHNG3)
RSB0 : Regulatory limit of NO emissions per unit of output of nitric acid
(tN2O/tHNG;)
BEn2o, : Baseline emissions of R in year y (tNO)
Poroducty = Production of nitric acid in year y (tHND
Qln20y : Quantity of NO emissions at the inlet of the destruction facilityear y
(tN20)
The specific NO emissions per unit of output of nitric acid idided as:
SEv20,y = Qlnzoy / Poroducty
where:
SEv0,y : Specific NO emissions per unit of output of nitric acid irayg
(tN2O/tHNG3)
Qlnz20, - Quantity of NO emissions at the inlet of the destruction facilit year y
(tN20)

Poroduct,y- Production of nitric acid in year y (tHND

The quantity of NO emissions at the inlet of the,® destruction facility is
calculated based on continuous measurement oéilhgats volume flow rate and th

N,O concentration at the inlet of the® destruction facility.

QA/QC procedures t
be applied:

b Not needed.

Any comment:

Change in NOor N;O regulations will automatically cause a re-assessrof the

baseline scenario.

Data / Parameter: CRn20,y
3
Data unit: tNO/m
Description: Regulation based oaconcentration in tail gas limited

Source of data to b

used:

National environmental legislation in the Repulofdorea

In case national regulations concerningONemissions are implemented during
crediting period, the impact on baselingCNemissions is considered without g
delay by adjusting the measuredNemissions at the time the regulation has tg
implemented.

D

Value of data

Regulation setting of a threshold fog® concentration in the tail gas

Description of

measurement  methoq

If, CNgo’y> CRu20 then

he

ny
be

n
iSBENzo,y: Zi:l CNZO,i * [FTG,i * Mi]
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ewhere Gio,iis min [Gyzo,Y, CRuz0, and {(SE2o,y *Pproductma)/ (SUM(Fre, * Mi)}]
else,

BEnzo,y = Qlz2oy

where:

Cnzo.1: NoO concentration a destruction facility inlet duringerval i (thO/m3)
CRu20i : Regulatory limit for specific N20O concentratioturing interval i

(tNLO/m?)
BEn2o,y : Baseline emissions ofz in year y (tNO)
Frei ' Volume flow rate at the exit of the destructifatility during interval i
(m*h)

M;i:  Length of measuring interval i (h)

i : interval

n: number of intervals during the year

Qln2oy @ Quantity of NO emissions at the inlet of the destruction fagilit year
y (IN20)

The quantity of MO emissions at the inlet of the,® destruction facility is
calculated based on continuous measurement oéilhgats volume flow rate and the
N>O concentration at the inlet of the®ldestruction facility.

Not needed.

Change in NOor N,O regulations will automatically cause a re-assessrof the
baseline scenario.
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