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MONITORING REPORT FORM (F-CDM-MR)
Version 02.0

MONITORING REPORT

Title of the project activity

PROJECT FOR THE CATALYTIC
REDUCTION OF N20O EMISSIONS WITH A
SECONDARY CATALYST INSIDE THE
AMMONIA REACTOR OF THE NO. 9
NITRIC ACID PLANT AT AFRICAN
EXPLOSIVES LTD (*AEL"), SOUTH
AFRICA

Reference number of the project activity 1171
Version number of the monitoring report 04
Completion date of the monitoring report 17/10/2012
Registration date of the project activity 05/11/2007
Monitoring period number and duration of this - Number 6

monitoring period

- 15/07/2011 - 11/03/2012, 241 days

Project participant(s)

- African Explosives Ltd
- N.serve Environmental Services GmbH

Host Party(ies)

South Africa

Sectoral scope(s) and applied methodology(ies)

- Sectoral scope: Chemical industries (5)
- AM0034 (Version 2)

Estimated amount of GHG emission reductions
or net anthropogenic GHG removals by sinks for
this monitoring period in the registered PDD

77,106 tCQe

Actual GHG emission reductions or net
anthropogenic GHG removals by sinks achieved
in this monitoring period

55,976 tCQe
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SECTION A. Description of project activity
A.1. Purpose and general description of project activity
>>

Purpose of the project activity and measures takarduce GHG emissions

The sole purpose of the project activity is to gigantly reduce former levels of /@ emissions from the
production of nitric acid at AEL’s nitric acid plaNo. 9 (“AEL-9”) in Modderfontein, South Africayb
implementation of a secondary® abatement catalyst.

Brief description of the installed technology amgipments

The employed secondary® abatement catalyst technology is supplied by SamiMatthey PLC.
Continuous monitoring of emission reductions isuesd by an Automated Measuring System (AMS),
consisting of stack gas volume flow metesONAnalyser, and respective data logging facilitidse AMS
as well as its installation complies with the regments of the European Standard EN 14181 as eshuir
by the methodology.

Relevant dates for the project activity

Registration Date: 05/11/2007

Installation of AMS:  The BO Analyser was installed in May 2007. The stackfuas meter was
installed in June 2006

Baseline Campaign: “H1%” 05/09/2007 — 06/11/2007
Installation of secondary catalyst: 09/11/2007
Starting Date of Project Activity: 09/11/2007

Project Campaigns completed prior to current meimigpperiod:

Project Campaigns: 1. Campaign PC1 - 09/11/200@202008
2. Campaign PC2 -19/02/2008-12/06/2008
3. Campaign PC3 - 08/07/2008-28/07/2008
4. Campaign PC4 - 25/02/2009-04/08/2009
5. Campaign PC5 - 05/08/2009-01/11/2009
6. Campaign PC6 - 30/11/2009-07/03/2010
7. Campaign PC7 - 08/04/2010-01/07/2010
8. Campaign PC8 - 21/09/2010-10/02/2011
9. Campaign PC9 - 11/02/2011-15/04/2011
10. Campaign PC10 - 20/04/2011-14/07/2011

Project Campaigns covered by current Monitoringffitetion Period:
11. Campaign PC11 - 26/07/2011-18/12/2011
12. Campaign PC12 —04/01/2012-11/03/2012

Total emission reductions achieved in this monitgpmeriod

The total amount of emission reductions achievelismmonitoring period is 55,976 t G&©

1 H15 refers to AEL internal designation of the diéfnt production campaigns
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A.2. Location of project activity
>>
Host Party: South Africa
Region/State/Province: Gauteng / Modderfontain
City/Town/Community: City of Johannesburg
Physical/Geographical location: 26°05'26” SoutB’20°’17" East
A.3. Parties and project participant(s)
Party involved _ Pr_ivate ar_ld/or pul_oli_c Ind!cate if the Party_involved
host) indicat host Part entity(ies) project participants wishes to be considered as
((host) indicates a host Party) (as applicable) project participant (Yes/No)
South Africa (host) African Explosives Ltd (“AEL") No
United Kingdom of Great N.serve Environmental ServicegsNo

Britain and Northern Ireland GmbH (“N.serve”)

Switzerland N.serve Environmental Serviceblo
GmbH,
African Explosives Ltd

A.4. Reference of applied methodology
>>

a) AMO0034 “Catalytic reduction of N20 inside the amn@burner of nitric acid plants” Version 2

For the baseline selection: AM0028 “Catalytic N2€ktnluction in the tail gas of Nitric Acid or
Caprolactam Production Plants” Version 03

b) “Tool for the demonstration and assessment of exhdility” Version 02

A.5. Crediting period of project activity
>>

Type: Non-renewable crediting period,
Start date: 05/11/2007
Length: 10 years 0 months

SECTION B. Implementation of project activity

B.1. Description of implemented registered project actiity
>>

Description of the installed technology, technigadcesses and equipment

The project activity entails the installation amthlementation of the following technical equipmantd
quality measures:

1.) secondary BD abatement technology

2.) Automated Monitoring System (AMS) for continuougNmeasurement which is fully in
compliance with European Standard EN 14181 (sego®eC for more detail)

3.) training of local staff on installation, operatiand maintenance of catalyst and monitoring

equipment, etc. as well as implementation of qualiteck and quality assurance measures (see
Section C for more detail)

Catalyst Technology

AEL has contracted with Johnson Matthey PLC whduesteely markets a secondary catalyst technology
that has been developed by YARA International ASlar(vay). AEL installed the YARA 58 Y 1®
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catalyst system consisting of an additional baselncatalyst that is installed below the standastipus
metal gauze pack.

The catalyst has been tried and tested in a huafbetric acid plants in Europe. The abatementédficy
has been shown to be better than 70 - 90% in ffeiag reaction:

2N, 0 2 2N, + O,
No contamination of the nitric acid with Cobaltany of the other catalyst materials has been obderv

The catalyst does not require additional heat loeroenergy over and above the temperature tha¢sept
inside the Ammonia Oxidation Reactor anyway. Tleeeno additional greenhouse gases or other
emissions generated by the reactions on at thedibatement catalyst.

This technology has been implemented inside the-8BImmonia oxidation reactor.

The precious metal gauze pack — i.e. the primatalyst required for the actual production of nitigd —
has been supplied to AEL by Heraeus Ltd. for a remath years. The precious metal composition of that
gauze pack remains unchanged during the credigrigg of the project.

N,O abatement catalyst installation

The secondary catalyst itself is easily installahleng a routine plant shut-down and gauze chahige.
pellets are poured into the support basket / Healdsarrangement and raked level. The gauze pzitien
installed above this bed using the support mechapievided by the heat shield.

NH3 (ammonia)
N, + O, (air)
/ ///' \\
~ i . ,
Primary catalyst
gauze pack
L -
~ Secondary N,O

abatement catalyst

Heat exchanger

NOy + N0 + N, + H,0

AEL'’s nitric acid plant No.9 operates at a presafraround 8.6 - 9 bars inside the ammonia oxidatio
reactor.

Information on the implementation and actual operabf the project activity, including relevant dat

The determination of the permitted operating cood# for operating temperature, operating pressure,
maximum ammonia flow rate, maximum ammonia to aiiornormal gauze supplier and normal gauze
composition was undertaken by the validating DCEit(avas clarified by the CDM EB in EB31 meeting
that either validating or verifying DOE could unt#de the task of determination of the permittedratpeg
conditions). However, the normal campaign lengtivel as the determination of the baseline emission
factor was in the scope of the verifying DOE. Thpammeters were determined and verified within the
course of the first verification. The baseline cargp that was operated from 05/09/2007 until 0&QQ7.
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The secondary catalyst was installed on the 090DI/2which is the starting date of the projectiaisti
The project got registered by UNFCCC on the 050072 which is the starting date of the crediting
period.

For a more detailed list of secondary catalystitetion, AMS installation, continued operatingip€s
and other relevant dates for the project actiage Section A.1, paragrapRelevant dates for the project
activity” above.

The events or situations that occurred during tlemmoring period that may impact the applicabildgf/the
applied methodology

As to the characteristics of this specific projigpie certain production related events and incslerdy
affect the performance of the project or influettee monitoring of emission reductions in addition t
possible failure of the installed monitoring equigath The below table and lists demonstrates adlvesit
events and incidents related to production andfesgon monitoring which have occurred during aktua
operation within this specific monitoring period, &ell as the measures taken for addressing anitings
problems and issues.

# Start of the event End of the event Campaign Short description

AEL Project
designation| campaign

Plant downtime for

15/07/2011 26/07/2011 )
maintenance
26/07/2011 16:00 New campaign start with

1 ' H31 PC11 | fresh primary gauze, start
of project campaign 11

5 29/07/2011 04:00 | 29/07/2011 12:00 H31 PC11 Plant offline dge to
compressor trip

3 01/08/2011 12:00 | 03/08/2011 21:00 H31 PC11 Plant offline due to

capacity control

, ) AMS problem with samplg
4 15/08/2011 10:00 | 29/08/2011 09:00 H31 PC11 | gas pump — NCSG values

eliminated

20/09/2011 03:00 | 10/10/2011 07:00 Plant offline due to low

5 H31 PC11 | ammonia stock.
6 11/10/2011 13:00 | 12/10/2011 05:00 H31 PC11 Plant tripped on low stear
pressure
Plant tripped on low stear
7 13/10/2011 01:00 | 13/10/2011 05:00 H31 pc1y | Pressure and LP

compressor surge.

Plant tripped on low stear
8 14/10/2011 18:00 | 15/10/2011 15:00 H31 pc1y | Pressure and LP
compressor surge.
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. ) Tripped due to low
9 22/10/2011 05:00 | 25/10/2011 00:00 H31 PC11 | instrument air.
) ) Offline due to low
10 29/10/2011 18:00 | 07/11/2011 13:00 H31 PC11 | ammonia stock.
11 15/11/2011 07:00 | 15/11/2011 11:00 H31 pC11 | Trip due to low steam
) ) Plant offline due to low
12 22/11/2011 13:00 | 28/11/2011 04:00 H31 PC11 | ammonia stock
) ) Plant offline due to low
13 07/12/2011 23:00 | 08/12/2011 18:00 H31 PC11 | ammonia stock
14 18/12/2011 01:00 H31 PC11 End of campaign and
primary gauze change
_ New campaign start with
15 04/01/2012 12:00 H32 PC12 | fresh primary gauze, start
of project campaign 12
Plant tripped due to
16 17/01/2012 18:00 | 22/01/2012 23:00 H32 PC12 problems with steam
supply
) . Plant offline due to
17 30/01/2012 07:00 | 09/02/2012 04:00 H32 PC12 | capacity control.
) . AMS problem with
18 09/02/2012 05:00 | 09/02/2012 14:00 H32 PC12 | condensate pump — NCS
values eliminated
19 14/02/2012 21:00 | 15/02/2012 01:00 H32 PC12 Plant tripped due to LP
steam pressure drop
) . Plant offline due to
20 27/02/2012 12:00 | 03/03/2012 18:00 H32 pc12 | capacity control.
21 06/03/2012 04:00 | 08/03/2012 19:00 H32 PC12 Prepare for maintence
22 11/03/2012 13:00 H32 PC12 Er_1d of campaign and
primary gauze change

According to the methodology, error readings andeexe values are to be eliminated from the raw data
before the calculation of emission reductions. therperiod 15/08/2011 10:00 hours - 29/08/2011®9:0
hours the sample gas was diluted due to a badiyexted tube to the sampling gas pump. It was obderv
that on 09/02/2012 (from 05:00 to 14:00 hours)Nbk@ analyser was not showing the correct reading due
to problems with the condensate pump. The NCSGegdior these periods were eliminated before the
calculation of emission reductions.

The concentration of the certified gas cylindetatied on 10/10/2011 is 1,080 ppm, while the spzack
considered the nominal concentration of 1,000 ppmndporting purposes. A correction factor of 1w
applied to all NCSG values from 10/10/2011 to 212011 (the period when the analyser was calibrated
with the wrong span gas concentration value of @ fjim instead of 1,080 ppm).
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None of the events listed above and no other events or incidents of any relevance in regard to impacting
the applicability of the methodology occurred during this monitoring period.

B.2. Post registration changes

B.2.1.Temporary deviations from registered monitoring plan or applied methodology

>>

No temporary deviations from the registered moimgpplan or applied methodology have been applied
during this monitoring period.

B.2.2.Corrections
>>

No corrections to project information or parametessd at validation have been approved during this
monitoring period or submitted with this monitorirgport.

B.2.3.Permanent changes from registered monitoring planmoapplied methodology
>>

No permanent changes from the registered monitquiisug or applied methodologies have been approved
during this monitoring period or submitted withgmonitoring report.

B.2.4.Changes to project design of registered project aefty
>>

No changes to project design of the project agtivitve been approved during this monitoring peoiod
submitted with this monitoring report.

B.2.5.Changes to start date of crediting period
>>

No changes to the start date of the crediting pdeneove been approved during this monitoring peoiod
submitted with this monitoring report.

B.2.6.Types of changes specific to afforestation or refestation project activity
>>

Not applicable.

SECTION C. Description of monitoring system
>>

1. General Description of the AMS

A complete Automated Monitoring System (AMS) to ritonthe mass emissions oft® at the stack of
AELs No. 9 nitric acid plant was installed and bagn operated since May 2007. A new stack gas flow
meter was installed in June 2006.

2. Sample point

The location of the sample point was selected dwigde ease of access and a location close to tigsam.
The most suitable position was chosen in the &sl@ the plant downstream of all process equipment

3. Sample Conditioning System

The gas sample is continuously taken via a heatdgbpand filter unit and a heated sample line. Bxfo
entering the analyser the gas is treated by a dinyieto avoid possible moisture effects.

4. Analyser

The analyser installed at AEL No. 9 nitric acidmiléo continuously monitor D concentration in the
stack is an ABB A0O2040 Uras 14 NDIR analyser.
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5. Stack gas flow meter

The Emerson Rosemount Flow Meter Annubar®, mode#86, relies on the Averaging Pilot Tubes
(APTS).

The Rosemount Annubar® 485 is a device used tounedise flow-velocity of a liquid, gas or steamidlu
that passes through a pipe. It measures by creatilifferential pressure (DP) that is proportictoathe
square of the velocity of the fluid in the pipe aiccordance with Bernoulli’'s theorem. This DP isssweed
and converted into a flow rate using a secondavicdesuch as a DP pressure transmitter.

The Annubar generates a DP by partially blockirgftbw. The velocity of the fluid is decreased and
stalled as it reaches the upstream surface of timieidar sensor, thus creating the Impact Pressbee. T
Rosemount 485 Annubar® senses the impact presgwiibing a frontal slot design, which opens into
the high pressure chamber.

This high pressure chamber connects directly imaDP transmitter for measurement.

As the fluid continues around the Annubar sensareiates a lower velocity profile on the backhaf t
sensor, creating the low/suction pressure downstréadividual ports, located on the backside of the
Annubar sensor measure this low pressure. Workinp@ same principle as with high pressure, an
average low pressure value is obtained in the l@squre chamber that connects directly into the
transmitter for measurement. The resulting difféedipressure is the difference between the imfizgh)
pressure reading and the suction (low) pressudingas seen below.

(2

§# Stagnation Pressuire

6. Nitric acid production measurement

NAP is continuously measured and determined byréof@omass flow meter. The product density and
temperature as measured by the mass flow meteisackto calculate the concentration of the nitrid a
produced. This value is then used to convert tta toass flow to 100% nitric acid produced. Thaear
measurement of acid concentration is checked byaidasts.

7. Monitoring plan and responsibilities

The emission reductions achieved by the projedtigcare monitored based on the approved baseline
monitoring methodology AM0034 (Version 2) “Catatyteduction of MO inside the ammonia burner of
nitric acid plants” as prepared by N.serve Envirental Services GmbH. AM0034 requires the use®f th
European Standard EN 14181 (2004) “Stationary soengissions - Quality assurance of automated
measuring systems” as a guidance for installim@perating the Automated Monitoring System (AMS)
in the nitric acid plants for the monitoring of® emissions.

As an operator of the nitric acid plants since 186@& of the No. 9 nitric acid plant since 1968, A&aff
in general and its Instrument Department in paldicis accustomed to operating technical equiprteeat
high level of quality standards.
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The Production Manager (PM) has the overall respditg for the on-going operation of the project.

The Engineering Team Manager Electrical/Instrun{eitM E/I) is responsible for the day-to-day
calibration procedure and any adjustments requaelle instruments as a result of the calibrations.

The Process Controller (PC) checks the analysetadyg for any abnormal occurrences. These cheks a
done using a plausibility checklist, which is fdlén and filed, in the control room. If there argya
problems the ETM E/l is notified so that the problean be rectified.

Operation, maintenance, calibration and serviarals are being carried out by staff from the
instrumentation department according to the versdspécifications.

All monitoring procedures at AEL are also conducied recorded in accordance with the well estadtish
procedures under ISO 9001/14001 which is regukastyited by the South African Bureau of Standards, a
independent auditing firm accredited for ISO 90@0(11 certification.

AEL derives hourly averages for all of the monitbgarameters and delivers these data to N.serveinMa
Stilkenbaumer at N.serve, is responsible for threecd analysis of the delivered data in accordavite
the methodology.

8. Application of EN 14181 procedures to the projec

In the following, it is described how the procedugiven in EN 14181 for QAL1, 2 have been pradiycal
applied at AEL No. 9 plant. QAL 3 procedures arsadided in section 9 below.

QAL 1

In accordance with EN 14181 an AMS shall have hemen suitable for its measuring task (composition
of the flue gas) by use of the QAL1 procedure &ified by EN ISO 14956. Using this standard, d@lsh
be proven that the total uncertainty of the resaolitained from the AMS meets the specification for
uncertainty stated in the applicable regulationghSsuitability testing has to be carried out ursfecific
conditions by an independent third party on a djpetgsting site. A test institute shall perfornh r@levant
tests on two identical AMS. These two AMS havedddsted in the laboratory and field.

The analyser installed at AEL No. 9 nitric acidmilao continuously monitor }D concentration in the
stack is an ABB AO2040 Uras 14 NDIR analyser. Adoog to ABB’s own certificate, this analyser has an
accuracy of better than 1% of range. This anallgasrbeen certifiécas meeting the requirements (QAL1)
of the German emissions standard$’ BImSchV and 18 BImSchV (waste incineration plants, large
furnaces and others) for the components NO, COSfnd At the time of commissioning of the AMS by
AEL no AMS was available that had been certifieccoading with EN 14181 QAL1 for pO
measurements. However, TUV SUD conducted and ssittyscompleted the QAL1 testfor the follow-

up model of this analyser module within the samayaer series (ABB AO2000 Uras 26). Since there are
no major technical differences between the two yamesl models it can be assumed that the Analyser
installed at the AEL No. 9 nitric acid plant me#fte requirements of the QALL1 test in the same veatha
follow-up model.

QAL2 and Standard Reference Measurements (SRM)

QAL2 is a procedure for the determination of thébcation function and its variability, and a tesftthe
variability of the measured values of the AMS coregawith the uncertainty given by legislation. The
QAL2 tests are performed on suitable AMS that Hasen correctly installed and commissioned on-sise (
opposed to QAL 1 which is conducted off-site). QALltests are to be performed at least every 5 years
according to EN 14181 but also after major charigahe plant or changes or repairs to the AMS, twhic
will influence the results obtained significantly.

A calibration function is established from the fdésof a number of parallel measurements performial
a Standard Reference Method (SRM). The variabiftghe measured values obtained with the AMS is

2T0V Siiddeutschland Bau und Betrieb GmbH (Repomitmer 170 608), March 2003
¥ TUV Sud Industrie Service GmbH, Miinchen (Repornbar 821029) June 2006
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then evaluated against the required uncertaintgodling to EN 14181, both the QAL 2 procedures and
the SRM need to be conducted by an independeririgelsouse” or laboratory which has to be accredite
to EN ISO/IEC 17025.

An annual surveillance test (AST) is performed lestwv QAL2 tests to demonstrate that the AMS
functions correctly, its performance remains valid that the calibration function and variabiligrigded
during the QAL2 remains as previously determined.

9. AMS calibration and QA/QC procedures

AEL is certified according to ISO 9001 and 14004nsiards for quality and environmental management
respectively. The procedures for monitoring, regekibrations and QA/QC are fully embedded inte th
procedures required by ISO 9001/14001 and documentehe applicable 1ISO handbooks. The South
African Bureau of Standards (SABS) is the desighataditor for these standards at AEL. Therefoillepfal
the monitoring equipment is subjected to the ragt#&BS testing loops” as part of the ISO 9001/1400
procedures.

QAL 3

QAL3 is a procedure which is used to check drifi @necision in order to demonstrate that the AMBiis
control during its operation so that it continues function within the required specifications for
uncertainty.

This is achieved by conducting periodic zero armhsghecks on the AMS and then evaluating the esult
obtained using control charts. Zero and span adprsis or maintenance of the AMS, may be necessary
depending on the results of this evaluation.

Analyser Zero and Span Calibrations

The NO analyser is calibrated once per year by exte@#dl2 or AST test according to EN 14181. In
addition according to the QALL1 reports and manufiaet specifications it is recommended to perform a
zero/span calibration once every three weeks BB URAS 14 analyser, however AEL decided to do
it twice per week in order to have a closer contreér the instrument. For the zero calibration pure
nitrogen is used, for the span calibration a deditalibration gas is used. The results of thétions
are recorded according to the related CDM procedure

Calibration Gas

A certified NO Calibration gas (balance being)With a precision of +2% is used in the span calibns.
The calibration gas is certified by an independainbratory (Modderfontein Laboratory Services) gitioe
supplier.

Modderfontein Laboratory Services (Pty) Ltd is addpendent chemical analysis laboratory which is
certified by the South African Bureau of Standg(S8BS).

Flow meter calibration procedures

The flow meter is calibrated once per year by exteQAL2 or AST test according to EN 14181. In
addition the flow meter is calibrated at least oper campaign usually every 4 months after each
campaign (the plant has to be shut down to conchliration) by the Instrument Department of AEIheT
pressure transmitter is disconnected from the Aanald the transmitter is then connected to anlateso
pressure simulator that has been approved by thth $drica Bureau of Standards (SABS).

If the deviation exceeds 1% of range, then the sorestransmitter is recalibrated and the previous
procedure repeated.

The Annubar itself does not need to be calibratedesit is a physical devise which will not haveftdr
Therefore, it is sufficient to regularly inspectetiphysical condition of the Annubar. Therefore, the
Annubar is taken out of the stack once per yeapligsical inspection.

The results of these calibration procedures ame tbeorded in the Calibration Procedure log sheet.
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Figure: Monitoring Points for all relevant ParamsttNCSG, VSG, TSG, PSG, NAP, OTh, OPh, AFR, AIFR)

Training
Operations staff at the nitric acid plant who aesponsible for the operation of the AMS and regular

calibrations, visual and physical checks have liemned appropriately by the AMS vendors and AELS’
own instrumentation engineers.

9.1. Data Acquisition System and Emergency Procedes

The analogue signal (4 to 20 mA) output from theliser and Flow meter are converted by the
Programmable Logic Controller (PLC) into a digisanal which is then fed into the SCADA data
acquisition and database system.

Each of AEL’s two nitric acid plants has its own/AQA system on a dedicated PC near the respective
plant itself. However, the two SCADA PCs are dilgcbnnected to each other and each of the PCs
receives all of the measured data from the AMSsdoices them. That way there is a constant redugdanc
of data acquisition and storage. In addition, tieérumentation engineer transfers the data at ¢eest a
week into AEL’s main IT system as well as makingpanplete copy of that week’s data (2-second, hourly
and daily averages) onto an external disc drivat Way there are already four copies of the original
unchanged data stored in four different locatiemsddition, the hourly data is sent to N.serveagrgular
basis (e. g. after each campaign) where it is stts@d.

The SCADA system automatically produces comma segdifiles stored in Microsoft Excel of the 2-
second values and it also automatically produceshhand daily average values for each of the nreaku
parameters. The hourly averages are the basig @irthlysis of the data for the purpose of the tatiom

of the emissions factors for the baseline andHergroject campaigns. These are then extracted and
converted into excel files which can then be impaiihto the N.serve Database Management System
(N.DBMS).

N.serve Database Management System (N.DBMS)
All data necessary for the monitoring and verifimatprocedures related to the project activity are
transferred from the nitric acid plant’'s data asgion system into N.serve’s dedicated relatiorzbtase
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management system (“N.DBMS”) based on Microsoftessc2002. Database management systems are
designed for a structured storage of large amaafrdata providing for minimum redundancy and
maximum flexibility to allow best practice data &sis.

The N.DBMS is designed to conduct all the calcalasteps required by the methodology in order to
derive the baseline and project emissions factodg@ calculate the amount of emission reductions
resulting from the project activity.

The use of the N.DBMS system is described in th® RBd therefore part of the validated monitoring
plan. For the purpose of plausibility checks andfansparency reasons all calculations are alzaged
in an EXCEL calculation sheet. This EXCEL calcudatsheet will be submitted in addition to the
N.DBMS documentation sheet along with the requasistuance to allow easy crosschecks and
recalculations.
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SECTION D. Data and parameters
D.1. Data and parameters fixed ex ante or at renewal afrediting period

Data/Parameter B.1 NCSG¢"
Unit mg/Nm®
Description N,O concentration in the stack gas during the baselampaign.

Source of data

ABB A02040 URAS 14 Continuous Emissions Analyser

Value(s) applied

Value applicable foregular project campaigns exceeding Cleoyma OF
Clg.: 1,764.44

Value applicable for Project Campaign 11,764.44
Value applicable for Project Campaign 12707.48

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

A complete QALZ2 audit in accordance with EN 1418iswonducted on th
AMS in February 2008. During the QAL2 reference maments it was
determined that the analyser consistently overestisithe BO
concentration in the stack. As a result from thd.QAalibration curve, it
was determined that a correction factor of 0.97 &k been applied to all
NCSG measurements. Therefore, the mean NCSG vallusevnultiplied
by 0.97 before going into the calculation of BE

1)

Calibration information
During Baseline period 05/09/2007 — 06/11/2007:

Bi-weekly Zero and span check and calibration isecaf deviation >1% of
range of analyser against zero gas and certifiéitbrabon gas cylinder
(internal calibration by AEL) Documentation in foraf calibration reports
and shewart charts.

First check for baseline period: 04/09/2007

During the baseline period: check performed twieevpeek
Last check for baseline period: 05/11/2007

Next check after baseline period: 08/11/2007

Date of last external calibration:

QAL2 Test — 07/02/2008 - 13/02/2008 valid until Rredry 2013

The calibration error as determined during the QAd¢st was retroactively
applied to the NCSG results for the baseline panaconservative
manner. Moreover the overall uncertainty of the AM& applied in a
conservative manner to the results of baselinesoms.

* Please note that all baseline data and historippaign data sets have been determined after tistregipn as a
different baseline had been selected. Pleasetreferction E.1. below for further detail.
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Data/Parameter B.2 VSGc

Unit Nm%h

Description Normal gas volume flow rate of the stack gas dutirgbaseline campaign

Source of data

Gas Volume Flow meter, Emerson Rosemount Annubac®eé\1485
combined with pressure transmitter Rosemount 3051S

Value(s) applied

42,983

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

The QAL2 test, performed by an independent 3rdypatioratory with EN
ISO/IEC 17025 accreditation, include the test &f tbrrect measurement pf
stack gas temperature and stack gas pressure hyadson of the AMS
results of these parameters with the results ofréfierence measurement
instruments of the testing laboratory. Moreoverimyithe QAL2 test the
correct normalization of the stack gas flow (VS@&)standard conditions
verified by comparison of the AMS results for nolized flow with the
reference measurement results for normalized flow.

During the QAL2 reference measurements it was deted that the flow
meter consistently overestimates the total gaswelflow in the stack. As a
result from the QAL2 calibration curve, it was detaed that a correction
factor of 0.962 will have to be applied to all V®@&asurements. Therefore,
the result of the above statistical analysis,the. mean VSG value will bg
multiplied by 0.962 before going into the calcuatiof BEsc.

()

Calibration information
During Baseline period 05/09/2007 — 06/11/2007:

Internal calibrations: after each campaign (usuagry 4 months)
Date of internal calibration: 08/2007*)
Date of internal calibration: 11/2007%*)

*) exact dates not available only month and yeated on calibration
document

Date of last external calibration:

QAL2 Test — 07/02/2008 — 13/02/2008 valid until feetry 2013
The calibration error as determined during the QA&& was retroactively
applied to the NCSG results for the baseline pelioda conservative
manner. Moreover the overall uncertainty of the AM&s applied in a
conservative manner to the results of baselinessoms.

Data/Parameter B.3 BEc
Unit tN,O
Description Total O mass flow during baseline campaign

Source of data

Calculation from measured data.

Value(s) applied

Value applicable foregular project campaigns exceeding ChermaOr
Clg.: 104.315

Value applicable for Project Campaign 104.315
Value applicable for Project Campaign 120.947

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

None
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Data/Parameter B.4 OHyc

Unit hours

Description Operating hours

Source of data

Production log and Process Control System.

Value(s) applied

1,474

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

None

Data/Parameter B.5 NARc

Unit tHNO ;

Description Metric tonnes of 100% concentrated nitric acid pict during the baselin
campaign.

112

Source of data

Nitric acid flow meter

Manufacturer: EMERSON,

Type: Coriolis mass flow meter CMF 200
Laboratory results for verification purposes

Value(s) applied

17,718

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

The nitric acid flow meter is subject of externaliloration procedures ever
3 years.

Calibration information

During Baseline period 05/09/2007 — 06/11/2007:

External calibration by:
ALPRET Controls Specialists Date 04/01/2007 an®4/R008; although
the calibration is valid for 3 years, it is donemnfrequently

Data/Parameter B.6 TSG
Unit °C
Description Temperature in the stack gas

Source of data

Stack temperature probe as part of the VSG flonemet

Value(s) applied

Not applicable

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

The TSG result is automatically applied for caltinipgVSG at standard
conditions

Calibration information

During Baseline period 05/09/2007 — 06/11/2007 :

Internal calibrations: after each campaign (usuagry 4 months), validity
of calibration 1 year

Date of internal calibration: 08/2007%*)

Date of internal calibration: 11/2007%*)

*) exact dates not available only month and yedea on calibration
document

Date of last external calibration:
valid until 06/02/2013

QAL2 Test#@2/2008 - 13/02/2008
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Data/Parameter B.7 PSG

Unit Pa (absolute)

Description Pressure in the stack

Source of data

Stack pressure as part of the VSG flow meter.

Value(s) applied

Not applicable

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

The PSG result is automatically applied for caltotaVSG at standard
conditions

Calibration information

During Baseline period 05/09/2007 — 06/11/2007 :

Internal calibrations: after each campaign (usuellgry 4 months) validity
of calibration 1 year

Date of internal calibration :08/2007*)
Date of internal calibration :11/2007%)

*) exact dates not available only month and yeated on calibration
document

Date of last external calibration:
valid until 06/02/2013

QAL2 Test /@¥72008 - 13/02/2008

Data/Parameter B.8 ER.
Unit tN,O / tHNO,
Description Emissions factor for baseline period

Source of data

Calculated from measured data (tons gDMmitted / tons of nitric acid
produced)

Value(s) applied

Value applicable foregular project campaigns exceeding ChermaOr
CLg.: 0.00564

Value applicable for Project Campaign 0100564
Value applicable for Project Campaign 0200546

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

None

Data/Parameter B.9 UNC
Unit %
Description Calculated overall uncertainty of the Automated Manng System (AMS)

Source of data

UNC is determined by conducting reference measunesi®/ an
independent testing laboratory with EN ISO/IEC 15@2creditation
(QAL2).

Value(s) applied

4.20

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

None
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Data/Parameter B.10 AFR

Unit tNH »/h (converted from originally measured Nms3/h)

Description Ammonia gas flow rate to the ammonia oxidation t@ac

Source of data

Differential pressure measurement (orifice plate)
Type: D/IP

Value(s) applied

Not applicable, monitored data of AFR will be usedietermine if plant
was operating outside of ARR.

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

Calibration information

During Baseline period 05/09/2007 — 06/11/2007 :
Calibration frequency: Once every six months (ugfid months).
(only during plant shutdown between campaigns)

Date of last calibrations: 04/09/2007, 10/02/2008

Data/Parameter B.11 AFR
Unit tNH 5/h (converted from originally measured Nm3/h)
Description Maximum Ammonia gas flow rate to the ammonia oxwlateactor

Source of data

AFR data

Value(s) applied

3.877

Historic data of daily Nkl consumption was used to obtain determine
range of AFR for the five historic campaigns.

Table: Maximum NH gas flow to the AOR

Campaign  Start End Total NH;  Maximum NH

No. Date date consumed consumed per day
tonnes tonnes

H6 04/06/04 16/09/04 7,448.377 93.131
H7 24/09/04 27/12/04 7,372.149 89.508
H8 14/03/05 21/06/05 7,828.5427 92.187
H9 23/09/05 20/12/05 6,838.168 90.425
H10 17/02/06 20/07/06 6,907.924 91.204

After removing the top 2.5 percentile values theimaim daily flow rate
was 93.037 metric tonnes. This corresponds to aryhflow rate of 3,877
kg/h or 5,110 Nrith. The ammonia flow in Nith is used in the ratio
calculation.

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

None

Data/Parameter B.12 AIFR
Unit % viv
Description Ammonia to air ratio into the ammonia oxidationatea

Source of data

Measurements of AFR and primary air flow rates (sneed by differential
pressure measurement).

Value(s) applied

Not applicable, monitored data oAIFR will be used to determine if
plant was operating outside of AIFR,ax.

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

Calibration information
During Baseline period 05/09/2007 — 06/11/2007 :
Calibration frequency: Once every six months (usfid months).

the



UNFCCC/CCNUCC ¢

CDM - Executive Board

(only during plant shutdown between campaigns)
Date of last calibrations: 04/09/2007, 10/02/2008

Data/Parameter B.13 Clg,

Unit tHNO ;

Description Length of the baseline campaign measured in mietnices of 100%
concentrated nitric acid produced during that baselampaign.

Source of data NAPgc

Value(s) applied 17,718

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

Adjustment of Baseline CampaigrLength (CLg,)

As Clg, > Clyormas N2O values that were measured beyond the length of
CLormarduring the production of the quantity of nitridééi.e. the final
tonnes produced) have been eliminated from theiledion of ER, .

Data/Parameter B.14 Cliomal
Unit tHNO ;
Description Average length of the historic campaigns measuredatric tonnes of

100% concentrated nitric acid produced during tlseohic campaigns.

Source of data

Flow meter measurements as described in NAP.

Value(s) applied

24,026.2

During the five historic campaigns, the followingaunts of metric tonnes
of 100% concentrated nitric acid have been produced

Campaign  Start End Production
No. Date date (tHNO,)
tonnes
H6 04/06/04 16/09/04  24,443.3
H7 24/09/04 27/12/04  24,041.6
H8 14/03/05 21/06/05  26,945.1
H9 23/09/05 20/12/05 24,326.1
H10 17/02/06 20/07/06  20,374.6
Mean 24,026.2

Therefore, the average historic campaign length,{&d) is 24,026.2 tonnes
of 100% concentrated nitric acid.

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

None

Data/Parameter B. 15 AIFRax
Unit % viv
Description Maximum Ammonia to air ratio into the ammonia oxida reactor.

Source of data

AIFR Data

Value(s) applied

11.5




UNFCCC/CCNUCC ¢

CDM - Executive Board

Since no historical data where recorded and avail#éioe allowable NElto
Air ratio is taken from the controller data sheib O Ratio Controller,
August 1997). The range is 8.4% v/v - 11.5% v/erdfiore the maximum
ammonia to air ratio is 11.5%.

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

None

Data/Parameter B.16 OT,
Unit °C
Description Oxidation temperature for each hour during the lo@seampaign

Source of data

Monitoring results of a thermocouple inside the amia oxidation reactor.

Value(s) applied

Not applicable

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

Calibration information

During Baseline period 05/09/2007 — 06/11/2007:

Calibration frequency: Once every campaign (validitmnonths). (only
during plant shutdown between campaigns)

Date of last calibrations: 04/09/2007, 10/02/2008

Data/Parameter B.17 OTomal
Unit °C (min and max)
Description Normal range operating temperature

Source of data

Design specifications and operating manual of tbeQ\nitric acid plant
(Technical Manual (TM24 June 1977, p94)).

Value(s) applied

810 to 915

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

None

Data/Parameter B.18 OR
Unit kPa (gauge)
Description Oxidation Pressure for each hour during the baseampaign

Source of data

Monitoring results of a pressure transmitter onaimemonia oxidation
reactor (ammonia to air mixer).

Value(s) applied

Not applicable.

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

Calibration information

During Baseline period 05/09/2007 — 06/11/2007:

Calibration frequency: Once every six month (va&idi months). (only
during plant shutdown between campaigns)

Date of last calibrations: 04/09/2007, 10/02/2008

Data/Parameter B.19 ORomal
Unit kPa (gauge) min and max
Description Normal range of operating pressure in the ammoxi@dation reactor as

determined during the historic campaigns analysis.

Source of data

Design specifications and operating manual of theQ\nhitric acid plant
(Technical Manual (TM24 June 1977, p94)).

Value(s) applied

860 to 910

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

None
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Data/Parameter B.20 GSumal

Unit Name of Supplier

Description Gauze supplier for the operating condition (i.stdric) campaigns

Source of data

Monitored / Invoices

Value(s) applied

W.C. Heraeus

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

None

Data/Parameter B.21 Gg.
Unit Name of Supplier
Description Gauze supplier for the baseline condition campaign

Source of data

Monitored / Invoices

Value(s) applied

W.C. Heraeus

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

None

Data/Parameter B.23 GGormal
Unit %
Description Gauze composition during the historic operating [gaigns expressed as

percentage by weight of the precious metals PlatjiRhodium and, if

applicable, Palladium comprising the Ammonia OxoiatCatalyst gauzes.

Source of data

Monitored / Gauze supplier invoices

Value(s) applied

Platinum (Pt) 59%; Rhodium (Rh) 4% Palladium (Pd) 37%

Record of Gauze compositions installed during ik&hc campaigris

Campaign Gauze Gauze Composition

Supplier Pt (%) | Rh (%) | Pd (%)
H6 Heraeus 59 4 37
H7 Heraeus 59 4 37
H8 Heraeus 59 4 37
H9 Heraeus 59 4 37
H10 Heraeus 59 4 37

Average 59 4 37

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

None

Data/Parameter B.24 GG,
Unit %
Description Gauze composition during the baseline campaignessed as percentage

weight of the precious metals Platinum, Rhodium, @napplicable,
Palladium comprising the Ammonia Oxidation Catalystizes.

Source of data

Monitored / Gauze supplier invoices

Value(s) applied

Platinum (Pt) 59; Rhodium (Rh) 4Palladium (Pd) 37

Purpose of data

Calculation of baseline emissions or baseline dG@movals by sinks

Additional comment

None

® The figures shown here are rounded figures. Mgeetdigures are commercially sensitive informatiar can be
inspected by the DOE during the site visit and lbamade available to the CDM EB upon request.
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Data/Parameter B.26 ERq
Description Emissions cap for O from nitric acid production set by government

regulation

Source of data

Department of Environmental Affairs and Tourism

Value(s) applied

None

Purpose of data

Calculation of baseline emissions or baseline néGGemovals by sinks

Additional comment

None.
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D.2. Data and parameters monitored

Data/Parameter NCSG
Unit mg / Nm?3 (convertible from ppmv, if required)
Description N,O concentration in the stack gas during each progmpaign.

Measured/Calculated
/Default

Measured/Calculated - every 2 sec. used for caionl of campaign mear

(average, after exclusion of extreme values anlkkosi

Source of data

ABB A02040 URAS 14 Continuous Emissions Analyser

Value(s) of monitored
parameter

Value applicable for Project Campaign BB9.2:
Value applicable for Project Campaign 222.57

Monitoring equipment

Type:ABB AO2040 URAS 14 Continuous Emissions Analyeer, n

dispersive infrared analyser

Measurement accuracy (fop®): 2.69 % (per QAL 2 test)

Serial Number: 3.346854.7

Calibration frequency:

- External calibration: QAL2 every 5 years

- External calibration: AST every year

- Internal check: twice per week manual zero and spatk and
calibration in case of deviation >1% of range ofadyser against zero
gas and certified calibration gas cylinder (intetralibration by AEL)
Documentation in form of calibration reports ande@lart charts.

First check for monitoring period: 26/07/2011

During the monitoring period: checks performed vier week

Last check for monitoring period: 08/03/2012

Next check after monitoring period: 13/03/2012

Date of last external calibration:

QAL2 Test (including AST) — 21/06/2011 - 24/06/2¢dlid until

20/06/2016

Measuring/Reading/
Recording frequency

Continuously (every 2 seconds)
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Calculation method
(if applicable)

AMO0034 requires the determination of the conceiunadf N,O in the

stack gas. NCSG is continuously monitored with &iRlgas analyser an

monitoring results are taken and recorded for etv@oyseconds of plant

operation. Hourly means for NCSG are derived byddia acquisition

system. NCSG data taken during times when the plastout of operation

were eliminated. Also readings that were takenmdumialfunction of the

monitoring system were eliminated. The remainingrhyoaverage values

where subjected to the following statistical anistys

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equal t® 1i®es the
standard deviation)

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

e) Calculate the new sample mean from the remainin§@Gl@alues

During the QAL2 reference measurements it was deted that the
analyser consistently overestimates th® Moncentration in the stack. As
result from the QAL2 calibration curve, it was deteed that a correction
factor of 0.97 will have to be applied to all NC&@asurements.
Therefore, the result of the above statistical ysig] i.e. the mean NCSG
value will be multiplied by 0.97 before going irttee calculation of PE

=5

QA/QC procedures

Bi-weekly zero and span check and calibration seaaf deviation >1% of
range of analyser against zero gas and certifildoradon gas cylinder
(internal calibration by AEL)

every 5 years QAL2 test (including AST) accordindeN 14181 (External
by qualified institute)
yearly AST test according to EN 14181 (Externabbmlified institute)

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment
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Data/Parameter VSG
Unit Nm?¥h
Description Normal gas volume flow rate of the stack gas dueagh project

campaign.

Measured/Calculated
/Default

Measured/Calculated - eve2ysec. used for calculation of campaign me
(average, after exclusion of extreme values ankkosit

an

Source of data

Gas volume flow meter, Emerson Rosemount Annubargléf485
combined with pressure transmitter Rosemount 3051S

Value(s) of monitored
parameter

Value applicable for Project Campaign #1:42¢
Value applicable for Project Campaign 42,463

Monitoring equipment

Type: Emerson Rosemount Annubar® Model 485 combivigd pressure

transmitter Rosemount 3051S

Overall measurement accuracy: 2@&5accuracy for the flowmeter per

QAL 2 test, before correction of the result to skl conditions by TSG

and PSG)

Serial Numbero0305RT32A11B3

Calibration frequency:

- External calibration: QAL2 every 5 years

- External calibration: AST every year

- Internal calibrations: after each campaign (usuadyery 4 months)
validity of calibration is 7 month

Date of internal calibration :15/06/2011
Date of internal calibration :01/11/2011
Date of internal calibration :12/04/2012

Date of last external calibration:
QAL2 Test (including AST) — 21/06/2011 - 24/06/2¢dlid until
20/06/2016

Measuring/Reading/
Recording frequency

Continuously (every 2 seconds).
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Calculation method
(if applicable)

AMO0034 requires the determination of the gas voltime (VSG) in the
stack. VSG is continuously monitored with a flowtareand monitoring
results are taken and recorded for every two sexohglant operation.
Hourly means for VSG are derived by the data adiprissystem.
Temperature and pressure is also continuously medduthe stack and
the VSG values subsequently adjusted to deriv&/ 8@ at normal
conditions (i.e. standard pressure and temperature)

VSG data taken during times when the plant wasbaperation were
eliminated.

The resulting hourly average VSG values are nowesged in Nriih as
required by AM0034 and where subsequently subject¢ide following
statistical analysis:

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equal t® li®@es the
standard deviation)

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

e) Calculate the new sample mean from the remaining V&ues

During the QAL2 reference measurements it was deted that the
flow meter consistently underestimates the total\gdume flow in the
stack. As a result from the QAL2 calibration curiteyas determined
that a correction factor of 1.02 will have to bglkgxd to all VSG
measurements. Therefore, the result of the abatistatal analysis, i.e.
the mean VSG value will be multiplied by 1.02 befgoing into the
calculation of PE

QA/QC procedures

Internal calibration at least once per campaigoallg every 4 months afte
each campaign (the plant has to be shut down tdumbrecalibration) by the
Instrument Department of AEL.

every 5 years QAL2 test (including AST) accordindeN 14181 (External
by qualified institute)

yearly AST test according to EN 14181 (Externabbwlified institute)

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment
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Data/Parameter PE,
Unit tN,O
Description Total mass BD emissions in each project campaign.

Measured/Calculated
/Default

Calculated.

Source of data

Calculated from measured values.

Value(s) of monitored
parameter

Value applicable for Project Campaign 133:78¢
Value applicable for Project Campaign 128:918

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

Not applicable.

Calculation method
(if applicable)

PE,= VSG * NCSG * 10 * OH

A special correction function is applied to theulesfor NCSG and
VSG values. These correction factors were detemiuging the QAL2
test according to EN 14181.

QA/QC procedures

Not applicable.

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment

Data/Parameter OH,
Unit Hours
Description Total operating hours during each project campaign

Measured/Calculated
/Default

Measured.

Source of data

Production log and continuous monitoring.

Value(s) of monitored
parameter

Project Campaign 11: 2,430
Project Campaign 12: 1,048

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

The total operating hours are logged continuously.

Calculation method
(if applicable)

Not applicable.

QA/QC procedures

The production logging process is subject to ISQ196rocedures

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment
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Data/Parameter NAP
Unit tHNO 3
Description Metric tonnes of 100% concentrated nitric acid nigreach project
campaign.

Measured/Calculated
/Default

Measured / Calculated.

Source of data

Nitric acid flow meter
Emerson coriolis mass flow meter
Laboratory results.

Value(s) of monitored
parameter

Project Campaign 11: 29,285
Project Campaign 12: 12,706

Monitoring equipment

Emerson coriolis mass flow meter CMF 200

Overall measurement accuracy=0.1%

Serial Number: 12032709

Calibration frequency: every 3 years

Date of last calibration, 24/11/2010 valid untiV2B8/2013

Measuring/Reading/
Recording frequency

NAP is determined by continuous measurement oHti©; production
and concentration

Calculation method
(if applicable)

NAP is determined by a mass flow meter accordintip¢cfollowing
procedures:

The density and temperature as measured by thefloasmeter is used tg
calculate the concentration of the nitric acid progtl. This value is then
used to convert the total mass flow to 100% néad produced. The
correct measurement of acid concentration is cliebigamanual tests.

QA/QC procedures

The mass flow meter is calibrated in regular irgésyv
NAP results are crosschecked against process paEnas ammonia
consumption and against product stock levels aodymt consumption

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment

The design capacity of the plant is 292.112 medmnices per day, operatin
365 days per year. This equals a total productiafd¢899 tonnes for a
period of 241 days. Therefore the factual produnctib41,991 tonnes

during this monitoring period is below the desigipacity of the plant.

g
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Data/Parameter TSG
Unit °C
Description Temperature in the stack gas
Measured/Calculated | Measured.

/Default

Source of data

Stack temperature probe situated directly nextéovblume flow meter;

Value(s) of monitored
parameter

Not applicable, directly used for normalizationtaif gas volume flow
measurement.

Monitoring equipment

Type:PT 100_385 3-wire RTD part of the Gas Volume Flow meter

Overall measurement accuracy: 26%er QAL2 test)

Serial Numbernot available

Calibration frequency:

- External calibration: QAL2 every 5 years

- External calibration: AST every year
Internal calibration: after each campaign (usually every 4
months) validity of calibration is 7 month

Date of internal calibration :15/06/2011

Date of internal calibration :01/11/2011

Date of internal calibration :12/04/2012

Date of last external calibration:
QAL2 Test (including AST) — 21/06/2011 - 24/06/2¢dlid until
20/06/2016

Measuring/Reading/
Recording frequency

Continuously (every 2 seconds)

Calculation method
(if applicable)

AMO0034 requires the determination of gas volumevfad normal
conditions in the stack. In order to calculate fritile measured VSG
values to VSG at normal conditions, the actual tenajure in the stack
is measured by a temperature probe as part ofaivenfieter. The
resulting measurements are transferred to theadapaisition system
and are applied to each VSG value for calculatfomoomal volume
flow.

QA/QC procedures

Internal calibration at least once per campaigrallgevery 4 months aftel
each campaign (the plant has to be shut down tdumbrecalibration) by the
Instrument Department of AEL. The validity of thedrnal calibrations is ]
year.

every 5 years QAL2 test (including AST) accordindeN 14181 (External
by qualified institute)

yearly AST test according to EN 14181 (Externabbmlified institute)

|

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment
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Data/Parameter PSG
Unit Pa(absolute)
Description Pressure in the stack

Measured/Calculated
/Default

Measured.

Source of data

Stack pressure probe situated directly next tosttheme flow meter.

Value(s) of monitored
parameter

Not applicable, directly used for normalizationtaif gas volume flow
measurement.

Monitoring equipment

Type: part of the Gas Volume Flow meter,
RosemounB8051TA1A2B21BB4I11M5Q4

Overall measurement accuracy: 0.qper QAI2 test)

Serial Number: 338640.1.1

Calibration frequency:

- External calibration: QAL2 every 5 years

- External calibration: AST every year

Internal calibration: after each campaign (usually every 4
months) validity of calibration is 7 month Date of internal
calibration :15/06/2011

Date of internal calibration :01/11/2011

Date of internal calibration :12/04/2012

Date of last external calibration:
QAL2 Test (including AST) — 21/06/2011 - 24/06/2¢dlid until
20/06/2016

Measuring/Reading/
Recording frequency

Continuously (every 2 seconds).

Calculation method
(if applicable)

AMO0034 requires the determination of gas volumefed normal
conditions in the stack. In order to calculate fribia measured VSG
values to VSG at normal conditions, the actualguesin the stack has
to be determined and transferred to the DURAG systed applied to
each VSG value for calculation of normal volumenflo

QA/QC procedures

Internal calibration at least once per campaigrallgevery 4 months aftel
each campaign (the plant has to be shut down tdumbrcalibration) by the
Instrument Department of AEL. The validity of thearnal calibrations is ]
year.

every 5 years QAL2 test (including AST) accordindeN 14181 (External
by qualified institute)

yearly AST test according to EN 14181 (Externabbmlified institute)

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment
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Data/Parameter EF,
Description Emissions factor for campaign n.
Measured/Calculated | Calculated.

/Default

Source of data

Calculation from total mass,® emissions of campaign n (f&nd total
nitric acid production (NAR

Value(s) of monitored
parameter

Project Campaign 11: 0.001154
Project Campaign 12: 0.000702

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

Not applicable.

Calculation method
(if applicable)

The campaign specific emissions factor for eachpaagm during the
project’s crediting period is calculated by divigithe total mass of JO
emissions during that campaign by the total prddnaf 100%
concentrated nitric acid during that same campatgn.campaigm the
campaign specific emission factor is:

EF, = PE / NAP,

QA/QC procedures

Not applicable.

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment

Data/Parameter EFRnan
Description Moving average emissions factor derived over timenfcampaign specifi¢

emissions factors.

Measured/Calculated
/Default

Calculated.

Source of data

Calculation from campaign specific emissions fax{@&f)

Value(s) of monitored
parameter

Project Campaign 11: 0.0013004
Project Campaign 12: 0.001250

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

Not applicable.

Calculation method
(if applicable)

In order to take into account possible long-ternissians trends over the
duration of the project activity and to take a aomative approach the
moving average emission factor is determined k®We:

EFnan= (ER + ER + ... + EF) /n

This process is repeated for each campaign suth thaving average,
EFmanis established over time, becoming more represeatand precise
with each additional campaign.

QA/QC procedures

Not applicable.

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment
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Data/Parameter EFR
Description Emissions factor used for the specific campaign determine the

emission reductions of that campaign

Measured/Calculated
/Default

Calculated.

Source of data

Calculation of EFand ER,,,.

Value(s) of monitored
parameter

Project Campaign 11: 0.001300
Project Campaign 12: 0.001250

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

Not applicable.

Calculation method
(if applicable)

To calculate the total emission reductions achienedcampaign, the

higher of the two values EE,and EFR shall be applied as the emission
factor relevant for the particular campaign to bedito calculate emissions
reductions (EF). Thus:

If EFman> EF, then EF = EFpan
If EFma, < EF, then EF = EF,

QA/QC procedures

Not applicable.

Purpose of data

Calculation of project emissions or actual net Gid@®ovals by sinks

Additional comment

Data/Parameter ERnin
Description EFmin Is equal to the lowest EBbserved during the first 10 campaigns of

the project crediting period.

Measured/Calculated
/Default

Calculated.

Source of data

Calculations from Ef

Value(s) of monitored
parameter

0.000267

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

Not applicable.

Calculation method
(if applicable)

A campaign-specific emissions factor shall be usezhp any potential
long-term trend towards decreasingINemissions that may result from &
potential built up of platinum deposits. After thirst ten campaigns of the
crediting period of the project, the lowestEibserved during those
campaigns will be adopted as a minimum {BFIf any of the later project
campaigns results in a E#at is lower than Ef, the calculation of the
emission reductions for that particular campaigalaise EFR;, and not
EF.

QA/QC procedures

Not applicable.

Purpose of data

Calculation of project emissions or actual net Gte@ovals by sinks

Additional comment
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Data/Parameter EReq
Description Emissions cap for O from nitric acid production set by government

regulation

Measured/Calculated
/Default

Default

Source of data

Government policies

Value(s) of monitored
parameter

No regulations or other requirements exist

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

Each reporting period

Calculation method
(if applicable)

Not applicable

QA/QC procedures

Not applicable.

Purpose of data

Calculation of project emissions or actual net Gid@®ovals by sinks

Additional comment

Data/Parameter CL,

Unit tHNO ;3

Description Length of each project campaign measured in metnices of 100%
concentrated nitric acid produced during that cagmpa

Measured/Calculated | Measured.

/Default

Source of data NAP

Value(s) of monitored
parameter

Project Campaign 11: 29,285
Project Campaign 12: 12,706

Monitoring equipment

See comments for NAP above

Measuring/Reading/
Recording frequency

See comments for NAP above

Calculation method
(if applicable)

In accordance with AM0034 the project length (Chas to be compared t
the established average historic campaign lendth.(); and if the
length of each individual project campaign{Q&.longer than or equal to
the average historic campaign length,Gley then all NO values measure
during the baseline campaign can be used for tlealation of EF (subject
to the elimination of data from the operationalgmaeters analysis).

If CL, < CLnomas recalculate Ef; by eliminating those MO values that
were obtained during the production of tonnes tfmacid beyond the GL
(i.e. the last tonnes produced) from the calcutatibEF.

=]

QA/QC procedures

See comments for NAP above

Purpose of data

Calculation of project emissions or actual net Gid@®ovals by sinks

Additional comment

The design capacity of the plant is 292.112 meétmnies per day, operatir
365 days per year. This equals a total productiagf®899 tonnes for a
period of 241 days. Therefore the factual productib41,991 tonnes

g

during this monitoring period is below the desigpacity of the plant.




¢
@ UNFCCC/CCNUCC %\\} @}
CDM - Executive Board Page 33
Data/Parameter OR,
Unit kPa (gauge)
Description Oxidation Pressure for each hour
Measured/Calculated | Measured.

/Default

Source of data

Pressure probe at ammonia to air mixer.

Value(s) of monitored
parameter

Not applicable. Used to determine when plant is opating outside of
permitted range during baseline campaign or if theplant is out of
operation.

Monitoring equipment

Type: Yokogawa Press Tx — pressure transmitter
Overall measurement accuracy: 1.7 %
Serial Number: 12C805780329
Calibration frequency: Once every six months.
(only during plant shutdown between campaigns)
- Date of last calibration: 22/07/2011, 01/02/2012/0%/2012

Measuring/Reading/
Recording frequency

The measurement results are taken by the datasaicquiand evaluation
system. The system directly calculates hourly ayesa

Calculation method
(if applicable)

See above

QA/QC procedures

The instrument is subject to yearly internal calttons. The QA/QC
procedures are part of the ISO 9001 procedures.

Purpose of data

Not applicable

Additional comment

Data/Parameter OT,
Unit °C
Description Oxidation temperature in the ammonia oxidation t@a@OR) for each

hour.

Measured/Calculated
/Default

Measured.

Source of data

Thermocouples inside the ammonia oxidation reactor

Value(s) of monitored
parameter

Not applicable. Used to determine when plant is opating outside of
permitted range during baseline campaign or if theplant is out of
operation.

Monitoring equipment

Type: Thermocouple products; K-6 Multipoints Theooople Assembly
Overall measurement accuracy: 1 %

Serial Number: TP3138

Calibration frequency: Once every campaign (onlgrduplant shutdown
between campaigns)

Date of last calibration: 25/07/2011, 01/11/2011/0@/2012, 12/04/2012

Measuring/Reading/
Recording frequency

The measurement results are taken by the datassitquiand evaluation
system. The system directly calculates hourly ayesa

Calculation method
(if applicable)

See above.

QA/QC procedures

The instrument is subject to yearly internal caltlams, which are part of
the ISO 9001 procedures.

Purpose of data

Not applicable

Additional comment
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Data/Parameter AFR
Unit kgNH z/h (converted from originally measured Nm3/h)
Description Ammonia gas flow rate to the ammonia oxidation teac

Measured/Calculated
/Default

Measured.

Source of data

Differential pressure measurement
Manufacturer: Yokogawa
Type: D/IP

Value(s) of monitored
parameter

Not applicable, monitored data of AFR will be usedo determine if the
plant operating outside of AFR,, during the baseline campaign or for
plausibility checks

Monitoring equipment

Type: Yokogawa Orifice plate with D.P. transmitter
Overall measurement accuracy: 1.25 %

Serial Number: 91H520733822

Calibration frequency: Once every six months.

(only during plant shutdown between campaigns)

Date of last calibration: 22/07/2011, 01/02/2012/0%/2012

Measuring/Reading/
Recording frequency

The measurement results are taken by the datasttmuiand evaluation
system. The system directly calculates hourly ayesa

Calculation method
(if applicable)

See above

QA/QC procedures

The instrument is subject to yearly internal calttons, which are part of
the ISO 9001 procedures.

Purpose of data

Not applicable

Additional comment
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Data/Parameter AIFR
Unit % viv
Description Ammonia to air ratio into the ammonia oxidationatea

Measured/Calculated
/Default

Calculated (primary air flow measured as basiM&R).

Source of data

Calculation for each hour of plant operation basedneasurements of
AFR and primary air flow rates.

Value(s) of monitored
parameter

Not applicable, monitored data of AIFR will be usedto determine if the
plant operating outside of AIFRa during the baseline campaign or for
plausibility checks

Monitoring equipment

Equipment for Air Flow-rate to AOR:

Type: Yokogawa Orifice plate with D.P. transmitter
Overall measurement accuracy;66%

Serial Number: F570EK384627

Calibration frequency: Once every six months.

(only during plant shutdown between campaigns)

Date of last calibration: 22/07/2011, 01/02/2012/0%/2012

Measuring/Reading/
Recording frequency

The measurement results are taken by the datasttmuiand evaluation
system. The system directly calculates hourly ayesa

Calculation method
(if applicable)

The calculation of AIFR is based on the measuremeAFR and primary
air flow-rate. The AFR measurement is describeskittion AFR above.
The measurement of primary air flow-rate to AORased on differential
pressure measurement principle.

QA/QC procedures

Not applicable.

Purpose of data

Not applicable.

Additional comment

Data/Parameter G Sroject
Unit Name of Supplier
Description Gauze supplier for the project campaign

Measured/Calculated
/Default

Not applicable.

Source of data

Monitored / Invoices

Value(s) of monitored
parameter

W.C. Heraeus

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

Not applicable.

Calculation method
(if applicable)

Not applicable.

QA/QC procedures

Not applicable.

Purpose of data

Not applicable.

Additional comment
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Data/Parameter GGroject
Unit %
Description Gauze composition during the project campaign esga@ as % by weight

of the precious metals Platinum, Rhodium and, fliapble, Palladium

comprising the Ammonia Oxidation Catalyst gauzes.

Measured/Calculated
/Default

Not applicable.

Source of data

Monitored / Gauze supplier invoices

Value(s) of monitored Project Project

parameter campaign 11 | campaign 12
Platinum (Pt) 60% 58.56%
Rhodium (Rh) 3.9% 3.86%
Palladium (Pd) 36.1% 37.58%

Monitoring equipment

Not applicable.

Measuring/Reading/
Recording frequency

Not applicable.

Calculation method
(if applicable)

Not applicable.

QA/QC procedures

Not applicable.

Purpose of data

Not applicable.

Additional comment

D.3. Implementation of sampling plan
>>

Not applicable

SECTION E. Calculation of emission reductions or GHG removal$y sinks

E.1. Calculation of baseline emissions or baseline netH& removals by sinks

>>

N.serve Database Management System (N.DBMS)

All data necessary for the monitoring and verifimatprocedures related to the project activity are
transferred from the nitric acid plant’'s data asgion system into N.serve’s dedicated relatiorzbtase
management system (“N.DBMS”) based on Microsoftessc2002. Database management systems are
designed for a structured storage of large amafrdata providing for minimum redundancy and
maximum flexibility to allow best practice data fysis.

The N.DBMS is designed to conduct all the calcalasteps required by the methodology in order to
derive the baseline and project emissions factodg@ calculate the amount of emission reductions
resulting from the project activity.

The use of the N.DBMS system is described in th® RBd therefore part of the validated monitoring
plan. For the purpose of plausibility checks andfansparency reasons all calculations are alsaged
in an EXCEL calculation sheet. This EXCEL calcwdatsheet will be submitted in addition to the
N.DBMS documentation sheet along with the requasisuance to allow easy crosschecks and
recalculations.
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Analysis of Historical campaign data

The monitoring results for Oxidation Temperaturel &messure have been routinely discarded in the pas
and are therefore not available to establish thhenabrange. As a substitute, the technical manofathe
No. 9 nitric acid plant were used to derive thesemal ranges. See section D.1 for details.

Historic data of daily Nk consumption was used to determine the range of A#FRhe five historic
campaigns (excluding abnormal campaigns). Afteroneng the top 2.5 percentile values the maximum
daily flow rate was derived which was then conwitgo an hourly Ammonia flow rate, which was used
to determine AIFR.

The parameters Ghimay GSiormar GCGormai@nd AFRqaxwere derived from the 5 historic campaigns thaewer
defined in the PDD. The 5 campaigns are:

H6 04/06/2004 16/09/2004
H7 24/09/2004 27112/2004
H8 14/03/2005 21/06/2005
H9 23/09/2005 20/12/2005
H10 17/02/2006 20/07/2006

The following data was established from the aboeationed sources as permitted operating conditions:

Oxidation temperature (min — max): 810 °C - 915 °C

Oxidation pressure (min — max): 860,000 Pa — 91DR®
Maximum ammonia flow rate: 3.877 t/h

Maximum ammonia to air ratio: 0,115 0r 11,5%
CLormai 24,026.2 tHN@

Analysis of Baseline campaign data

As the baseline campaign for AEL No. 9 the campd@igh No 9 H15 was used. The baseline campaign
was in operation in the period 05/09/2007 — 06/@Q72 The baseline monitoring data, baseline cdicula
and baseline results were determined during tiseVerification and were verified by the DOE durithg
first verification.

The results are as follows:

NCSGs. mg/Nm? 1,764.44
QAL2 NCSG 0.97
VSGsL Nm3/h 42,983
QAL2 VSG 0.962
OHg, h 1,474
NAPg, t HNG; 17,718
BE t N,O 104.315
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UNC 4.20

Resulting EFs,
The ER, derived from this analysis of historic and baseliata is 5.64 kglD/tHNOS3.

Adjustment of Baseline Emission Factor if Cl, < CL rormal

If the length of an individual project campaign {4 longer than or equal to the average histonopagn
length Claomas then all NO values measured during the baseline campaigheased for the calculation
of ERg.. If CL, < ClLnormas EFsL has to be recalculated by eliminating thos® Nalues that were obtained
during the production of tonnes of nitric acid begathe Cl, (i.e. the last tonnes produced) from the
calculation of EE,.

For the project campaign 11 the (& longer than C4,, therefore no adjustment of the Baseline emissions
factor ERg is necessary.

For the project campaign 12 £k Clyoma@nd Cl, < Clg, ERg, is recalculated by eliminating thosgN
values that were obtained during the productioioohes of nitric acid beyond the gl (i.e. the last
tonnes produced) from the calculation ofgEFThis was the case at 20/10/2007 09:00 therefibis .©

data measured after this hour were excluded fordt&culation of Ef; .

The results are as follows:

NCSGs. mg/Nms3 1,707.48
QAL2 NCSG 0.97
VSGg, Nm3/h 42,983
QAL2 VSG 0.962
OHg, h 1,474
NAPg_ t HNO; 17,718
BE t N,O 100.947
UNC 4.20
EFg. kg N,O/t HNO 3 5.46

As a result of this recalculation the newsEE0 be applied for this project campaign is 5.4BI/tHNG;

Adjustment of Baseline emissions factor due to Ef

Should NO emissions regulations that apply to nitric adahts be introduced in the host country or
jurisdiction covering the location of the projectigity, such regulations shall be compared to the
calculated baseline emission factor for the prdjE€g, ). If the regulatory limit is lower than the baseli
factor determined for the project, the regulatamitishall serve as the new baseline emission fatitat

IS:
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if EFg. > EReg

then the baseline X emission factor shall be Egfor all calculations.

where:

Variable Definition

EFs.  Baseline emissions factor VtHNOs)

EFe; Emissions level set by newly introduced poli@esegulations (thO/tHNG).

Such ERg4shall be determined according to the nature ofeelation (e.g. in terms of absolute emission,
by-product rate, concentration in stack gas), asrileed in the approved methodology AM0028.

There is currently no N;O regulation for nitric acid plants in South Africa therefore no adjustment
of the Baseline emissions factor Efr is necessary.

E.2. Calculation of project emissions or actual net GHGemovals by sinks
>>

Project emissions are calculated according todhewing formula:

PE,=VSG * NCSG * 10 * OH

Variable Definition

VSG Mean stack gas volume flow rate for the project gaign (n¥/h)

NCSG Mean concentration of #D in the stack gas for the project campaign (@)
PE, Total N;O emissions of the”}‘project campaign (tpD)

OH Is the number of hours of operation in the speadfanitoring period (h)

Based on the total J® emissions of each project campaign the spedifiept campaign emission factor is
calculated as:

EF, = PE / NAP,

Where:
Variable Definition
EF, Project Emission Factor fof"rproject campaign (kgdD/tHNOs)
P& Total NeO emissions of the”}‘project campaign (tpO or kgNO)
NAP, Campaign length of thé"mproject campaign (tHNg)

Before calculation of the Project Emissions (PE)shme statistical analysis as for the calculaifdhe
baseline emission factor (g is applied to the monitoring raw data (hourly r@gge values) of each
project campaign.

The respective correction functions for NCSG and>\éS determined during the relevant QAL2 test are
applied within the calculation.

According to the methodology, error readings andeexe values are to be eliminated from the raw data
before the calculation of emission reductions. therperiod 15/08/2011 10:00 hours - 29/08/2011®9:0
hours the sample gas was diluted due to a badiyexted tube to the sampling gas pump. It was obderv
that on 09/02/2012 (from 05:00 to 14:00 hours)Nbk@ analyser was not showing the correct reading due
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to problems with the condensate pump. The NCSGegdior these periods were eliminated before the
calculation of emission reductions.

Analysis of Project campaign data
Query 1 (Raw data): Analysis of the raw campaign data

This set of data shows a summary of the collea@addata for the complete project campaign.

paign Calculatiol Project: AEL No. 9, Johannesburg, South Africa paign: ; 26.07.2011 - 18.12.2011

Project campaign 11 Query 1: Without parameter limits 208]
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
uit  h tNH3/ h ratio Pa oc mgN':ff / Nm3/h tHNO3
Count 3,482 3,482 3,482 3,482 3,482 3,146 3,482
Minimum 0.00 0.00 187 800 0.00 7
Maximum 3.31 0.8 917,459 904 2,546 42,641
Mean 2.07 0.15 625,428 869 273 29,665
Standard deviation 1.357 0.16 409,586 46 285 17,610
95% confidence level (1.96 * Std.dev.) 2.66 0.32 802,788 90 558 34,516
Sum 3,482 o 29,28
Limits acc. to consistency check
Lower limit
Upper limit

According to this Query 1, the NAP value of Projeaimpaign 11 is 29,285 t of nitric acid

N.DBMS Project Campaign Calculatiol Project: AEL No. 9, Johannesburg, South Africa ; 04.01.2012 -11.03.2012
Project campaign 12 Query 1: Without parameter limits 228|
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
wit  h ENH3 /h ratio Pa °c e Nm3/ h tHNO3
Count 1,632 1,632 1,632 1,632 1,632 1,622 1,632
Minimum 0.00 0.00 340 801 0.00 672
Maximum 3.27 0.7 910,628 902 3,927 43,405
Mean 1.90 0.09 576,079 864 165 26,994
Standard deviation 1.418 0.06 423,511 47 278 17,813
95% confidence level (1.96 * Std.dev.) 2.78 0.12 830,082 93 546 34,913
Sum 1,632 o 12,708
Limits acc. to consistency check
Lower limit
Upper limit

According to this Query 1, the NAP value of Projeaimpaign 12 is 12,706 t of nitric acid

Query 2: Elimination of faulty data outside operational limits

In this query (Query 2), the operational limitstbé plant are applied. Lines of data in which asteone
value indicates that the plant is out of operatftsip values) are completely eliminated from furthe
analysis. The design “trip” temperature, i.e. tamperature inside the ammonia oxidation reactaovioel
which the plant shuts down automatically has bexatied to exclude such lines of data. During thajqut,
the “trip temperature” of 810 °C will be applied #e exclusion criterion for determining those rsour
during which the plant was offline during a campaig

N.DBMS Project Campaign Calculatiol Project: AEL No. 9, Johannesburg, South Africa paign: ; 26.07.2011 - 18.12.2011
Project campaign 11 Query 2: With operational limits 212]
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
uit  h tNH3 /h ratio Pa oc mgN':ff ! Nm3/h tHNO3
Count 2,430 2,430 2,430 2,430 2,430 2,094 2,430
Remaining share of data sets 69.8% " 69.8% " 69.8% " 69.8% " 69.8% " 66.6% I 69.8%
Minimum 0.39 0.04 137,550 811 54 9,153
Maximum 3.31 0.10 917,459 904 2,546 42,641
Mean 2.96 0.10 891,776 899 390 41,082
Standard deviation 0.234 0.004 70,464 8.8 260 2,691
95% confidence level (1.96 * Std.dev.) 0.460 0.007 138,109 17.2 510 5,274
sum 2430 - 29,285
Limits acc. to consistency check
Lower limit 810'
Upper limit

As a result of this query the number of operatioanrk OH of Project campaign 11 is 2,430 h.
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N.DBMS Project Campaign Calculatiol Project: AEL No. 9, Johannesburg, South Africa aign:
Project campaign 12 Query 2: With operational limits 232]
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
uit  h tNH3 /h ratio Pa oc e Nm3/h t HNO3
Count 1,048 1,048 1,048 1,048 1,048 1,038 1,048
Remaining share of data sets 64.2% 64.2%  64.2% 64.2% 64.2%  64.0% T 64.2%
Minimum 1.05 0.06 305,814 813 99 16,814
Maximum 3.27 0.10 910,628 902 3,927 43,405
Mean 2.95 0.09 889,639 899 251 40,137
Standard deviation 0.197 0.003 57,423 7.1 316 2,180
95% confidence level (1.96 * Std.dev.) 0.385 0.005 112,548 13.8 619 4,272
Sum L0 o 12,708
Limits acc. to consistency check
Lower limit 810
Upper limit

As a result of this query the number of operatioanrk OH of Project campaign 12 is 1,048 h.

Query 6: application of confidence interval to eliminate outliers

The 95% confidence interval for NCSG and VSG valigederived and the outliers excluded individually
for VSG and NCSG. Hence, the remaining number tf dats may differ between NCSG and VSG.

N.DBMS Project Campaign Calculatiol Project: AEL No. 9, Johannesburg, South Africa aign:
Project campaign 11 Q6: Q2 + confidence levels 216 220° 212]
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
uit  h tNH3 /h ratio Pa oc moNeo ! Nm3/h tHNO3
Count 1,944 2,379
Remaining share of data sets
Minimum 0.390 0.04 137,550 811 54 35,967
Maximum 3.31 0.10 917,459 904 898 42,641
Mean 2.9 0.10 891,776 899 339123 —
Standard deviation 0.234 0.004 70,464 8.8 185 524
95% confidence level (1.96 * Std.dev.) 0.460 0.007 138,109 17.2 363 1,027
Sum 2430 - 29,285
Limits acc. to consistency check
Lower imit 810 0.00 35,807
Upper limit 899.73 46,356
Correction factors resulting from QAL2 0.9700' 1.0200
Campaign emissions PE = VSG * NCSG * Oh * 107 t N20 33.789
Emission factor EF_n = PE/ NAP * 10° kg N20 / t HNO3

As a result of this query the mean NCSG value fojget campaign 11 is 339.23 mg N20O / Nm3
As a result of this query the mean VSG value fajdet campaign 11 is 41,428 Nm3/ h
As a result of this query the result for EFn fooject campaign 11 is 1.15 kg N20 /t HNO3

Sample calculation for campaign emissions (PE) arfimission factor (EF,) for the 11" project
campaign:

PE[tNO] = 41,428] Nmd/h] * 1.020 [QAL2 factor] 339.23 [mg/Nm?] * 0.970 [QAL2 factor] * 2,430 [h] *10° = 33.789 [tN20]
EF [kgN20/tHNO3] = 33.789 [tN20] 29,285 [tHNO3] * 16 = 1.154 [kgN20/AHNO3]

Note that small deviations occur due to roundiigage refer to the calculation excel file for detai
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aign Calculatio Project:  AEL No. 9, Johannesburg, South Africa aign: ; 04.01.2012-11.03.2012
Project campaign 12 Q6: Q2 + confidence levels 3 )
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h tNH3 / h ratio Pa oC mgNl;an;) / Nm3/ h t HNO3
Count 1,019 1,021
Remaining share of data sets

Minimum 1.052 0.06 305,814 813 99 36,026
Maximum 3.27 0.10 910,628 902 803 43,405
Mean 2.95 0.09 889,639 899 212.57' 40,463
Standard deviation 0.197 0.003 57,423 7.1 75 589
95% confidence level (1.96 * Std.dev.) 0.385 0.005 112,548 13.8 147 1,155

Sum 1,048 12,706

Limits acc. to consistency check

Lower imit 810 0.00 35,865
Upper limit 870.36' 44,409‘
Correction factors resulting from QAL2 0.9700' 1.0200

Campaign emissions PE = VSG * NCSG * Oh * 107 t N20 8.918

Emission factor EF_n = PE/ NAP * 10° kg N20 / t HNO3 0.702‘

As a result of this query the mean NCSG value fojget campaign 12 is 212.57 mg N20O / Nm3
As a result of this query the mean VSG value farjéet campaign 12 is 40,463 Nm3/ h
As a result of this query the result for EFn foojBct campaign 12 is 0.7 kg N20 / t HNO3

Sample calculation for campaign emissions (PE) arféimission factor (EF,) for the 12" project
campaign:

PE [tN,O] = 40,463[ Nm3/h] *  1.020 [QAL2 factor]  212.57 [mg/Nm?] * 0.970 [QAL2 factor] * 1,048 [h] *10° = 8.918 [tN20]
EF [kgN20/tHNO3] =  8.918 [tN20} 12,706 [tHNO3]| * 10=0.702 [kgN20/tHNO3]

Note that small deviations occur due to roundirigage refer to the calculation excel file for dstai

Relevant Project Emissions (PE and respective Project Emission Factors (Eff

The resulting project emissions (fP&nd project emission factor (FFor the project campaign covered by
this monitoring report are:

Campaign PE EF,
11" Project Campaign 33.789 M 1.154 kgNO/tHNO;
12" Project Campaign 8.918 1N 0.702 kgNO/tHNO;

Project Campaign Length

If the length of each individual project campaigh,Gs longer than or equal to the average historic
campaign length Clema Or to the baseline campaign length whichever igtehothen all NO values
measured during the baseline campaign can be aséldef calculation of EF (subject to the eliminatiaf
data from the operational limits analysis, see ahowder recalculation of Baseline Emission factor).

For the project campaign 11 the (& longer than C4,, therefore no adjustment of the Baseline emissions
factor ERg is necessary.

For the project campaign 12 £k Clyoma@nd Cly < Clg, ERg_ is recalculated by eliminating thosgN
values that were obtained during the productiontoohes of nitric acid beyond the gL(i.e. the last
tonnes produced) from the calculation ofgEFThis was the case at 20/10/2007 09:00 therefibis .0

data measured after this hour were excluded fordt&culation of Ef; .

As a result of this recalculation the newsEE be applied for this project campaign is 5.4BI€/tHNG;
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E.3. Calculation of leakage

>>

No leakage occurs under this project type.

E.4. Summary of calculation of emission reductions or rteanthropogenic GHG removals by sinks

Emission reductions

A moving average emissions factor must be calculated at the end of a campaign allasvs:
EFfan=(ER +ER+ ... +ER)/n

This process is repeated for each campaign suthath@ving average, EE, is established over time,
becoming more representative and precise with addhional campaign.

To calculate the total emission reductions achieved campaign according to the formula below, the
higher of the two values Bk, and EFR shall be applied as the emission factor relevanttfe particular
campaign to be used to calculate emissions redust(&F). Thus:

If EFpna,n> EF, then EF = EFpa
If EFpan< EF, then EE = EF,

In addition a campaign-specifininimum emissions factor (EF;,) shall be used to cap any potential long-
term trend towards decreasingdNemissions that may result from a potential hupliof platinum deposits.
After the first ten campaigns of the crediting pdriof the project, the lowest EBbserved during those
campaigns will be adopted as a minimum emissiotofa&EFR,,). If any of the later project campaigns
results in an Efthat is lower than Ef;, the calculation of the emission reductions fattharticular
campaign shall use EF and not ER

The minimum emissions factor for the first 10 pobjeampaigns was 0.27 kg tHNGs. It was
established during the Project campaign 8.

The emission reductions for the project activityidg this monitoring period are determined by deithgc
the campaign-specific emission factor from the laseemission factor and multiplying the result e

production output of 100% concentrated nitric aoier the campaign period and the GWP gON
according to:

ER = (ER. — ER) * NAP * 10°* GWP_N,O (tCOe)

Sample calculation of emission reductions:

11" PC: ER [tCO,e] = (5.640 -  1.300) [kg N,O/t HNO;] * 29,285 [t HNO,] * 107 * 310 = 39,402 [tCO2e]
12" PC: ER [tCOe] = (5.458 - 1.250) [kg N,O/t HNOs] * 12,706 [t HNO;] * 107 * 310 = 16,574 [tCO2e]

Note that small deviations occur due to roundirigage refer to the calculation excel file for dstaihe
final result is rounded down.

Where:

Variable Definition

ER Emission reductions of the project for the specampaign (tCge)

NAP Nitric acid production for the project campaign {t8s). The maximum value of NAP
shall not exceed the design capacity.

ERsL Baseline emissions factor (kg®VtHNO)

ER Emissions factor used to calculate the emissiara this particular campaign (i.e. the
higher of ER,,and EF) (kgN,O/tHNOs)

GWP\20 Global Warming Potential of J® (310 tCQe/tN;O)
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The resulting emission reductions (ER) for eacthefproject campaigns covered by this monitorimmpre
and all relevant monitoring results are summariretie table below:

Project campaign 11 | Project campaign 12
(PC11): 26/07/2011 { (PC12): 04/01/2012

18/12/2011 11/03/2012
NCSGL mg/Nm?3 1,764.44 1,707.48
QAL2 NCSG 0.97 0.97
VSGsL Nm3/h 42,983 42,983
QAL2 VSG 0.962 0.962
OHgL h 1,474 1,474
NAPsL t HNOs 17,718 17,718
BE t N.O 104.315 100.947
UNC 4.20 4.20
EFg_ kg N,O/t HNO3 5.64 5.46
NCSG mg/Nm? 339.23 212.57
QAL2 NCSG 0.97 0.97
VSGy Nm3/h 41,428 40,463
QAL2 VSG 1.020 1.020
OHn h 2,430 1,048
NAP, t HNO3 29,285 12,706
PE t N2O 33.789 8.918
EFR, kg N2O/t HNOs 1.15 0.70
EFman kg N>O/t HNOs 1.30 1.25
EFmin kg N2O/t HNOs 0.27 0.27
EF, kg N,O/t HNO 5 1.30 1.25
GWP tCQe/tN;O 310.00 310.00
ER tCO.e 39,402 16,574
Total ER for the monitoring period 55,976

Summary of calculation of emission reductions

Baseline emissions or Proiect emissions or actual Emission reductions or net
Time Period baseline net GHG net JGHG removals by sinks Leakage anthropogenic GHG
removals by sinks y removals by sinks
(tCOZG) (tCOze) (tCOZG) (tCOZG)
e 51,204.43 11,802.03 0 39,402.40
campaign 11
rounded: 39,402
Project 21,498.61 4,924.18 0 16,754.43
campaign 12
rounded: 16,574
Total 55,976

This monitoring period consists of two producti@mpaigns. The calculation of emission reductions is
done for each campaign and the table above depetsum of both campaigns. The result of each
calculation is rounded down for reasons of congammaess.

It should be noted that AM0034 requires calculagngission reductions by establishing product rdlate
baseline and project emission factors and multiglyhe difference with the nitric acid productidine
baseline emissions and the project emissions statéé summary of calculations above have been
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calculated only for the purpose of this table sitieecalculation of Baseline emissions and Project
emissions are not foreseen in AM0034. HowevergcHieulated values are correct besides the rounding
issue described above. The values have been deldddg using the following formula:

Campaign 11:

Baseline Emissions (BE) = EF* NAPy; * GWP * 10°= 5.640 * 29,285*310 / 0= 51,204.43

Project Emissions (PE) = Ef* NAP.; * GWP * 10°= 1.300 * 29,285*310 / 0= 11,802.03

Emission Reductions = BE — PE = 51,204.43 — 11(8)2.39,402.4(39,402CERs claimed due to
rounding in calculation)

Campaign 12:

Baseline Emissions (BE) = EF* NAP,, * GWP * 10°= 5.458 * 12,706*310 / 10= 21,498.61

Project Emissions (PE) = Ek* NAP;, * GWP * 10°= 1.25 * 12,706*310 / 10= 4,924.18

Emission Reductions = BE — PE = 21,498.61 — 4,84.16,574.43(16,574CERs claimed due to
rounding in calculation)

Comparison of design capacity and actually achieveproduction during this monitoring period
The design capacity of the plant is 292.112 meétmnies per day, operating 365 days per year. Tjuale
a total production of 70,399 tonnes for a perio@4f days. Therefore the factual production of 1,9

tonnes during this monitoring period is below tlesign capacity of the plant.

E.5. Comparison of actual emission reductions or net ahtopogenic GHG removals by sinks with
estimates in registered PDD

ltem Values estimated in ex-ante | Actual values achieved during
calculation of registered PDD this monitoring period
Emission reductions or GHG | 77,106 (calculated for a 55,976 (during the monitoring
removals by sinks (tCQe) monitoring period of 241 days)| period of 241 days)

E.6. Remarks on difference from estimated value in regtered PDD
>>

Not applicable as the actual GHG emission redustamhieved during this monitoring period are below
the values estimated in ex-ante calculation ofélgestered PDD.

History of the document
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02.0 EB 66 Revision required to ensure consistency with the "Guidelines for
13 March 2012 completing the monitoring report form" (EB 66, Annex 20).

01 EB 54, Annex 34 Initial adoption.
28 May 2010
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