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MONITORING REPORT
Version 01; 25.11.2010

TITLE: “PROJECT FOR THE CATALYTIC REDUCTION OF N20 EMISSIONS WITH A
SECONDARY CATALYST INSIDE THE AMMONIA REACTOR OF TH E NO. 9 NITRIC
ACID PLANT AT AFRICAN EXPLOSIVES LTD (“AEL"), SOUTH  AFRICA”

Reference Number: 1171
Monitoring period: No 03, 05.08.2009 — 01.07.2010

\ SECTION A. General description of the project actvity |

\ A.1l.  Brief description of the project activity: |

Purpose of the project activity and measures takeeduce 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 acpdant No. 9 (“AEL-9”) in Modderfontein, South
Africa, by implementation of a secondaryONabatement catalyst.

Brief description of the installed technology amgigments

The employed secondary® abatement catalyst technology is supplied HeraisContinuous
monitoring of emission reductions is assured byAatomated Measuring System (AMS), consisting of
stack gas volume flow meter,® Analyzer, and respective data logging facilitielse AMS as well as
its installation complies with the requirementdle European Norm EN 14181 as required by the
methodology.

Relevant dates for the project activity
Registration Date: 05.11.2007

Installation of AMS:  The BD Analyzer was installed in May 2007. The stackftas meter was
installed in June 2006

Baseline Campaign: BL — Campaign “H15” 05.09.26016.11.2007
Installation of secondary catalyst: 09.11.2007
Starting Date of Project Activity: 09.11.2007

Project Campaigns: 1. Campaign PC1 - 09/11/2000202008
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
Project Campaigns covered by current Monitoringifiéation Period:
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

Total emission reductions achieved in this monitperiod

The total amount of emission reductions achievetiimmonitoring period is 57,993 t G©

A.2.  Project Participants

Name of Party involved | Project Participants Party involved considered as
project participant
South Africa (host) African Explosives Ltd No




United Kingdom N.serve Environmental Services GmbH No

Switzerland N.serve Environmental Services GmbH No

A.3.  Location of the project activity: |

The project activity is located in: Modderfonteapprox. 20 km north-east of Johannesburg). Postal
address: PO Modderfontein 1645. Coordinates opliuet are 26°05’26" South and 28°10'17" East.

\ A.4.  Technical description of the project |

The project activity entails the installation antpiementation of the following technical equipment
and quality measures:

1.) secondary BD abatement technology

2.) Automated Monitoring System (AMS) for continuous@gheasurement which is fully in
compliance with European standard EN 14181 (segdBeC 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 Heraeus to install its N2Quction catalyst (HR-SC) system. The catalyst is
made of precious metal coated mini raschig rind2QR).

The catalyst does not require additional heat loero¢nergy over and above the temperature that is
present inside the Ammonia Oxidation Reactor anyWagre are no additional greenhouse gases or
other emissions generated by the reactions oread#© abatement catalyst.

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

The precious metal gauze pack —i.e. the primaalyst required for the actual production of nitric
acid — has been supplied to AEL by Heraeus Ltdafoumber of years. The precious metal
composition of that gauze pack remains unchangeadglthe crediting period of the project.

N,O abatement catalyst installation

The secondary catalyst itself is easily installahleng a routine plant shut-down and gauze change.
The pellets are poured into the support baskeat $tgeld arrangement and raked level. The gauze
pack is then installed above this bed using th@aupnechanism provided by the heat shield.
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AEL'’s nitric acid plant No.9 operates at a pres@afraround 8.6 -9. bars inside the ammonia oxidatio
reactor.

A.5.  Title, reference and version of the baselinend monitoring methodology applied to the
project activity:

This project activity is based on Approved Baselind Monitoring methodologies AM0034 (Version
2): “Catalytic reduction of bD inside the ammonia burner of nitric acid plan&irthermore, the
project draws on approved baseline methodology AA80Wersion 04.2) for the baseline scenario
selection and employs the “Tool for the demongstratind assessment of additionality”.

A.6.  Registration date of the project activity:

Registration Date of project activity: 05.11.2007

A.7.  Crediting period of the project activity and related information (start date and choice of
crediting period):

Crediting period: 10 years; Start date: 05.11.2007

\ A.8. Name of responsible person(s)/entity(ies):

Contact information of the person(s)/entity(iegpensible for completing the monitoring report form
(CDM-MR).

Mr. Martin Stilkenbaumerstilkenbaeumer@nserve.het
Mr. Nikolaus Gutknecht -Stohg(tknecht@nserve.net

N.serve Environmental Services GmbH
Grosse Theaterstrasse 14
20354 Hamburg, Germany

Phone: +49 40 309 978 60
Fax: +49 40 309 978 610




\ SECTION B. Implementation of the project activity

| B.1.

Implementation status of the project activity

>>

The secondary catalyst was installed on tH&N@vember 2007, which is the starting date of the
project activity. The project got registered by UNEC on the 0% of November 2007, which is the

starting date of the crediting period.

As to the characteristics of this specific projggie certain production related events and incislerdy
affect the performance of the project or influettt® monitoring of emission reductions in addition t
possible failure of the installed monitoring equigrh The below table and lists demonstrate all
relevant events and incidents related to produ@imior emission monitoring which have occurred
during actual operation within this specific moniitgy period, as well as the measures taken for
addressing any resulting problems and issues.

Start of the | End of the
# event event Campaign Short description
AEL Project
designation | campaign
1 | 05.08.2009 05.08.2009 H24 5 Plarsteddown
2 | 28.09.2009 05.10.2009 H24 5 Staatvirie virations
3 | 22.10.2009 23.10.2009 H24 5 Tripdad to lightning
4 | 01.11.2009 08.11.2009 H24 5 Low amix stock
6 | 09.11.2009 13.01.2010 H25 6 Plarsteddown
7 | 03.03.2010 03.03.2010 H25 6 Powdure
8 | 04.03.2010 05.03.2010 H25 6 Plaaintenance
9 | 06.03.2010 08.04.2010 H25 6 Congmesxpander faulty
10 | 21.04.2010 21.04.2010 H26 7  Trippe ratio
11 | 24.04.2010 26.04.2010 H26 7  Lovwramia stock
12 | 02.05.2010 12.05.2010 H26 7  Lovwramia stock
13 | 19.05.201Q 13.06.2010 H26 7 Amraaviaporator leaking
14 | 19.06.2010 21.06.2010 H26 7 Caevdeaking
15 | 24.06.2010 28.06.2010 H26 7  Lovwramia stock
16 | 01.07.2010 01.07.2010 H26 7 Galmage

NO events or incidents of any relevance in regard to impacting the applicability of the methodol ogy
occurred during this 3™ monitoring period.

| B.2.

Revision of the monitoring plan

>>

The monitoring plan has not been revised.

| B.3.

Request for deviation applied to this monitomg period

>>

No deviation was applied to this monitoring period.

| B.4.

Notification or request of approval of changes

>>

No notifications or request for approval of changethe project activity as described in the regist
CDM-PDD have been made.




SECTION C. Description of the monitoring system

>>
1. General Description of the AMS

A complete Automated Monitoring System (AMS) to ritonthe mass emissions of® at the stack of
AELs No.9 nitric acid plant was installed and hasib operated since 2007. The Manufacturer and type
of the NO Analyser is ABB A0O2040 Uras 14 NDIR analyser. @&nstack gas flow meter was

installed in June 2006.

2. Sample point

The location of the sample point was selected ¢wige ease of access and a location close to the
analyser. The most suitable position is in tail gbthe plant downstream of all process equipment.

3. Sample Conditioning System

The gas sample is continuously taken via a heatepand filter unit and a heated sample line. Befo
entering the analyzer the gas is treated by a dnyieto avoid possible moisture effects.

4. Analyser

The analyser installed at AEL No. 9 nitric acidrgléo continuously monitor N2O concentration in the
stack is an ABB AO2040 Uras 14 NDIR analyser

5. Flow Meter

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

The Rosemount Annubar® 485 is a device used touneaise flow-velocity of a liquid, gas or steam
fluid that passes through a pipe. It measures &gticrg a differential pressure (DP) that is proipodil

to the square of the velocity of the fluid in thpgy in accordance with Bernoulli’'s theorem. Thi8 3
measured and converted into a flow rate using argkry device, such as a DP pressure transmitter.

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

This high pressure chamber connects directly imoDP transmitter for measurement.

As the fluid continues around the Annubar sensargiates a lower velocity profile on the backha t
sensor, creating the low/suction pressure downstrealividual ports, located on the backside of the
Annubar sensor measure this low pressure. Workindp@ same principle as with high pressure, an
average low pressure value is obtained in the leesgure chamber that connects directly into the
transmitter for measurement. The resulting difféedipressure is the difference between the impact
(high) pressure reading and the suction (low) presseading as seen below.

(&

¥ Stagnation Paﬁm




6. Monitoring plan and responsibilities

The emission reductions achieved by the projedtigcaare monitored based on the approved
monitoring methodology AM0034 (Version 2) as pregaiby N.serve Environmental Services GmbH.
It is the appropriate monitoring methodology toused in conjunction with the baseline methodology
AMO0034, “Catalytic reduction of pD inside the ammonia burner of nitric acid plants’.applicability
depends on the same prerequisites as the mentiasetine methodology.

AMO0034 requires the use of the European Norm EN142804) “Stationary source emissions -
Quality assurance of automated measuring systeaasi guidance for installing and operating the
Automated Monitoring System (AMS) in the nitric dglants for the monitoring of J® emissions.

As an operator of the nitric acid plants since 188& of the No. 9 nitric acid plant since 1968, AEL
staff in general and its Instrument Departmentdrtipular is accustomed to operating technical
equipment to a high level of quality standards.

The Production Manager (PM) has the overall respditg for the ongoing operation of the project.

The Engineering Team Manager Electrical/InstrunfeftM E/1) is responsible for the day-to-day
calibration procedure and any adjustments requadlde instruments as a result of the calibrations.

The Process Controller (PC) checks the analysetady to see if there are any abnormal occurrences
These checks are done using a plausibility chdackiisich is filled in and filed, in the control rpo If
there are any problems the ETM E/I is notifiedtsat the problem can be rectified.

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

All monitoring procedures at AEL are also conduaed recorded in accordance with the well
established procedures under ISO 9001/14001 whicdgularly audited by the South African Bureau
of Standards, an independent auditing firm acceddibr ISO 9001/14001 certification.

AEL derives hourly averages for all of the monitbparameters and delivers these data to N.serve.
Albrecht von Ruffer, Managing Director of N.seri@responsible for the correct analysis of the
delivered data in accordance with the methodology.

7. Application of EN 14181 procedures to the projec

In the following, it is described how the proceduggven in EN14181 for QALL, 2 and 3 have been
practically applied at AEL No. 9 plant.

QAL 1

In accordance with EN14181 an AMS shall have beewvgm suitable for its measuring task

(composition of the flue gas) by use of the QALbgadure as specified by EN ISO 14956. Using this
standard, it shall be proven that the total ungasteof the results obtained from the AMS meets the
specification for uncertainty stated in the apgliearegulations. Such suitability testing has to be
carried out under specific conditions by an indejgen third party on a specific testing site. A test
institute shall perform all relevant tests on tweritical AMS. These two AMS have to be tested & th

laboratory and field.

The analyser installed at AEL No. 9 nitric acidmiléo continuously monitor }D concentration in the
stack is an ABB A02040 Uras 14 NDIR analyser. Adong to ABB’s own certificate, this analyser
has an accuracy of better than 1% of range. Thayser has been certifiécas meeting the
requirements (QAL1) of the German emissions statsld’’ BImSchV and 18 BImSchV (waste
incineration plants, large furnaces and others)tlier components NO, CO and SQAt the time of
commissioning of the AMS by AEL no AMS was availkalthat had been certified according with EN

! TUV Suddeutschland Bau und Betrieb GmbH (Repomimer 170 608), March 2003



14181 QAL1 for NO measurements. However, ABB has conducted ancessiully completed the
QAL1 test$ for the follow-up model of this analyser modulethin the same analyser series (ABB
A02040 Uras 26). Since there are no major techrlifédrences between the two analyser models it
can be assumed that the Analyser installed at le Mo. 9 nitric acid plant meets the requiremerits o
the QAL1 test in the same way as the follow-up nhode

QALZ2 and Standard Reference Measurements (SRM)

QALZ2 is a procedure for the determination of thébcation function and its variability, and a test

the variability of the measured values of the AMfnpared with the uncertainty given by legislation.
The QALZ2 tests are performed on suitable AMS thatehbeen correctly installed and commissioned
on-site (as opposed to QAL 1 which is conductedsité). QAL 2 tests are to be performed at least
every 3 years according to EN 14181 but also aftgjor changes to the plant or changes or repairs to
the AMS, which will influence the results obtaingignificantly.

A calibration function is established from the leswf a number of parallel measurements performed
with a Standard Reference Method (SRM). The vditalof the measured values obtained with the
AMS is then evaluated against the required una@staiAccording to EN14181, both the QAL 2
procedures and the SRM need to be conducted bydmpéndent “testing house” or laboratory which
has to be accredited to EN ISO/IEC 17025.

A series of QAL2 specific reference measuremenisgua the SRM method as per EN 14181 for
guidance has been carried out at the plant for laitbve mentioned analysers seperately by an
accredited testing house (TUV SUD Industrie Ser@ogbH, Germany) to ensure the AMS’ suitability,
establish the calibration curve and test the véifalmf the measurements. The results of these SRM
are available to the DOE as part of the verifiaagwocess. The AMS calibration function as well as
the total uncertainty of the AMS was determinede Thasults were applied in the calculation ogkEF
and EF.

In June 2009 and in July 2010 an Annual Surveiltahests (AST) has been successfully performed by
an accredited testing house. The test was performadcordance with EN14181. The AST is a series
of measurements that need to be conducted by indepe measurement equipment in parallel to the
existing AMS.

8. AMS calibration and QA/QC procedures

AEL is certified according to ISO 9001 and 1400h&nstards for quality and environmental

management respectively. The procedures for mangpregular calibrations and QA/QC are fully

embedded into the procedures required by ISO 9@004l and documented in the applicable 1SO
handbooks. The South African Bureau of StandardsB& is the designated auditor for these
standards at AEL. Therefore, all of the monitoraggiipment is subjected to the regular “SABS testing
loops” as part of the ISO 9001/14001 procedures.

Calibration Gas

A certified NNO Calibration gas (balance being)Nvith a precision of = 2% is used in the span
calibrations. The calibration gas is certified byiadependent laboratory (Modderfontein Laboratory
Services).

Modderfontein Laboratory Services (Pty) Ltd. isiadependent chemical analysis laboratory which is
certified by the South African Bureau of Standd®8BS).

Analyser Zero and Span Calibrations

According to the QAL 1 reports and manufacturerecefirations it is recommended to perform a
zero/span calibration once every three weeks BB URAS 14 analyser, however AEL decided to

2TUV Sud Industrie Service GmbH, Miinchen (Reporhbar 821029) June 2006



do it twice per week in order to have a closer mraver the instrument. For the zero calibratiomep
nitrogen is used, for the span calibration a dedifcalibration gas is used. The results of the
calibrations are recorded according to the rel@®i procedure.

Flow meter calibration procedures

The flow meter is calibrated at least once per Y& plant has to be shut down to conduct caiitmat

by the Instrument Department of AEL. The presstaiadmitter is disconnected from the Annubar and
the transmitter is then connected to an absolwsspire simulator that has been approved by thérSout
Africa Bureau of Standards (SABS).

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

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

The results of these calibration procedures ane tbeorded in the Calibration Procedure log sheet.
Training

Operations staff at the nitric acid plant who agsponsible for the operation of the AMS and regular
calibrations, visual and physical checks have beaimed appropriately by the AMS vendors and
AELSs’ own instrumentation engineers.

QAL 3

QAL3 is a procedure which is used to check driff @recision in order to demonstrate that the AMS is
in control during its operation so that it contisu® function within the required specifications fo
uncertainty.

This is achieved by conducting periodic zero ananhsphecks on the AMS and then evaluating the
results obtained using control charts. Zero andh smhustments or maintenance of the AMS, may be
necessary depending on the results of this evaluati

8. Data Acquisition System and Emergency Procedures

The analogue signal (4 to 20 mA) output from theleer and Flow meter are converted by the
Programmable Logic Controller (PLC) into a digis&inal 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 dilgecbnnected to each other and each of the PCs
receives all of the measured data from the AMSsdacks them. That way there is a constant
redundancy of data acquisition and storage. Intimadithe instrumentation engineer transfers tha da
at least once a week into AEL’s main IT system ali as making a complete copy of that weeks data
(2-second, hourly and daily averages) onto an eatatisc drive. That way there are already four
copies of the original and unchanged data storéoundifferent locations. In addition, the houdsita

are sent to N.serve on a regular basis (e. g. @dteln campaign) where they are also stored.

The SCADA system automatically produces comma seaifiles stored in Microsoft Excel of the 2-
second values and it also automatically producesiyrand daily average values for each of the
measured parameters. The hourly averages are sieedfdhe analysis of the data for the purpose of
the calculation of the emissions factors for thedhiae and for the project campaigns. These are the
extracted and converted into excel files which ttem be imported into the N.serve Database
Management System (N.DBMS).



SECTION D. Data and parameters

D.1.

Data and parameters determined at registratio and not monitored during the
monitoring period, including default values and fators

Data / Parameter:

B.1 NCSGc

Data unit:

mg/Nm®

Description:

NO concentration in the stack gas during the baseampaign.

Source of data used:

ABB A02040 URAS 14 Continusonéssions Analyser

Value(s) :

Value applicable foregular project campaignsexceeding ClemaOr
Clg.: 1,764.44

Value applicable for Project Campaign 5,764.44
Value applicable for Project Campaign 5,756.03
Value applicable for Project Campaign Z,635.95

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations

Additional comment:

A complete QAL2 audit in accande with EN 14181 was conducted on
AMS in February 2008. During the QALZ2 reference sugaments it was
determined that the analyser consistently overastisithe BO
concentration in the stack. As a result from theLQA&alibration curve, it
was determined that a correction factor of 0.97 kidlve to be applied to al
NCSG measurements. Therefore, the mean NCSG vallusevmultiplied
by 0.97 before going into the calculation of BE

Data / Parameter: B.2 VSGc
Data unit: Nm¥h
Description: Normal gas volume flow rate of thecktgas during the baseline campaig

Source of data used:

Gas Volume Flow meter, EmeRasemount Annubar® Model 485
combined with pressure transmitter Rosemount 3051S

Value(s) :

42,983

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment:

The QALZ2 test as well as the AST test, performedibyndependen

3rd party laboratory with EN ISO/IEC 17025 accratidn, include the

test of the correct measurement of stack gas tenperand stack ge
pressure by comparison of the AMS results of thEmm@ameters with
the results of the reference measurement instrignainthe testing
laboratory. Moreover during the QAL2 and AST te#ie correct
normalization of the stack gas flow (VSG) to staddeonditions is
verified by comparison of the AMS results for nofined flow with
the reference measurement results for normalized fl

During the QAL2 reference measurements it was deted that the
flow meter consistently overestimates the total\gdame flow in the
stack. As a result from the QAL2 calibration curitayas determineq

the

—

S

that a correction factor of 0.962 will have to dygplied to all VSG




measurements. Therefore, the result of the abateststal analysis
i.e. the mean VSG value will be multiplied by 0.9&&ore going intg
the calculation of Bpc.

Data / Parameter: B.3 BRc
Data unit: tN,O
Description: Total MO mass flow during baseline campaign

Source of data used:

Calculation from measureal dat

Value(s) :

Value applicable foregular project campaignsexceeding ClemaOr
CLBL: 104.315

Value applicable for Project Campaign 504.315
Value applicable for Project Campaign 803.817
Value applicable for Project Campaign 96.718

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.4 OHsc

Data unit: hours
Description: Operating hours
Source of data used: Production log
Value(s) : 1,474

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.5 NARc

Data unit: tHNO 3

Description: Metric tonnes of 100% concentrateda#cid produced during the baseli
campaign.

Source of data used:

Nitric acid flow meter
Manufacturer: EMERSON,
Type: Coriolis mass flow meter CMF 200
Laboratory results for verification purposes

Value(s) :

17,718

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment:

The nitric acid flow meter islgect of external calibration procedures ev
3 years.

ery

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

Source of data used:

Stack temperature proberasfghe VSG flow meter.




Value(s) :

Not applicable

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment:

The TSG result is automaticalbplied for calculating VSG at standard
conditions

Data / Parameter:

B.7 PSG

Data unit: mbar (absolute)

Description: Pressure in the stack

Source of data used: Stack pressure as part &f3k&eflow meter.
Value(s) : Not applicable

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment:

The PSG result is automaticajhplied for calculating VSG at standard
condtions

Data / Parameter: B.8 ERL
Data unit: tN20 / tHNO3
Description: Emissions factor for baseline period

Source of data used:

Calculated from measured(ttata of NO emitted / tons of nitric acid
produced)

Value(s) :

Value applicable foregular project campaignsexceeding ClemaOr
CLBL: 0.00564

Value applicable for Project Campaign ®.00564
Value applicable for Project Campaign ®.00561
Value applicable for Project Campaign 70.00523

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.9 UNC

Data unit: %

Description: Calculated overall uncertainty of figomated Monitoring System (AMS

Source of data used:

UNC is determined by condgetgference measurements by an
independent testing laboratory with EN ISO/IEC 15@2creditation

(QAL2).

Value(s) :

4.20%

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline / Project emission calculations.

Additional comment: None
Data / Parameter: B.10 AFR
Data unit; tNH4/h

Description:

Ammonia gas flow rate to the ammonialation reactor




Source of data used:

Differential pressure measeme (orifice plate)
Type: D/P

Value(s) :

Not applicable, monitored data of AFR Wwé used to determine if plant
was operating outside of ARR.

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.11 AFRax

Data unit: tNH z/h (converted from originally measured Nm3/h)

Description: Maximum Ammonia gas flow rate to theraonia oxidation reactor
Source of data used: AFR data

Value(s) : 3.877 tNHy/h

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.12 AIFR

Data unit: % viv

Description: Ammonia to air ratio into the ammoniddation reactor

Source of data used:

Measurements of AFR and pyiaiaflow rates (measured by differential
pressure measurement).

Value(s) :

Not applicable, monitored data of AIFR will be usedo determine if
plant was operating outside of AIFRax.

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.13 Clg,

Data unit: tHNO3

Description: Length of the baseline campaign measur metric tonnes of 100%

concentrated nitric acid produced during that basedlampaign.

Source of data used:

NAP

Value(s) :

12,718

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.14 Claormal

Data unit: tHNO3

Description: Average length of the historic campaigneasured in metric tonnes of

100% concentrated nitric acid produced during tilstohic campaigns.

Source of data used:

Flow meter measurementssasioed in NAP.

Value(s) :

24,026.2

Indicate what the data
are used for (Baseline

Baseline / Project emission calculations.




Project/ Leakage
emission calculations)

Additional comment: None

Data / Parameter: B. 15 AIFR,

Data unit: % viv

Description: Maximum Ammonia to air ratio into taenmonia oxidation reactor.
Source of data used: AIFR Data

Value(s) : 11.5

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.16 OT,

Data unit: °C

Description: Oxidation temperature for each houirduthe baseline campaign
Source of data used: Monitoring results of a tlemwoiple inside the ammonia oxidation react
Value(s) : Not applicable

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment:

None

Data / Parameter:

B.17 O-l;ormal

Data unit:

°C (min and max)

Description:

Normal range operating temperature

Source of data used:

Design specifications andatipg manual of the No. 9 nitric acid plant
(Technical Manual (TM24 June 1977, p94).

Value(s) :

810 °C (min) to 915 °C (max)

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.18 OR

Data unit: kPa (gauge)

Description: Oxidation Pressure for each hour dytire baseline campaign

Source of data used:

Monitoring results of a pressgransmitter on the ammonia oxidation
reactor (ammonia to air mixer).

Value(s) :

Not applicable.

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment:

None

Data / Parameter:

B.19 OI:n)ormall

Data unit:

kPa (gauge) min and max




Description:

Normal range of operating pressurth@ammonia oxidation reactor as
determined during the historic campaigns analysis.

Source of data used:

Design specifications andatipg manual of the No. 9 nitric acid plant
(Technical Manual (TM24 June 1977, p94).

Value(s) :

860 (min) to 910 (max)

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment:

None

Data / Parameter:

B.20 Gﬁ)rmal

Data unit: Name of Supplier

Description: Gauze supplier for the operating ctadi(i.e. historic) campaigns
Source of data used: Monitored / Invoices

Value(s) : W.C. Heraeus

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment:

None

Data / Parameter:

B.21 G&.

Data unit: Name of Supplier

Description: Gauze supplier for the baseline caonlitampaign
Source of data used: Monitored / Invoices

Value(s) : W.C. Heraeus

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.23 GGormal

Data unit: %

Description: Gauze composition during the histoperating campaigns expressed as

percentage by weight of the precious metals PlatjriRhodium and, if
applicable, Palladium comprising the Ammonia OxinlaiCatalyst gauzes.

Source of data used:

Monitored / Gauze suppliwioes

Value(s) :

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

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline emission calculations.

Additional comment: None

Data / Parameter: B.24 GG,

Data unit: %

Description: Gauze composition during the basatem®paign expressed as percentag

by weight of the precious metals Platinum, Rhodamd, if applicable,
Palladium comprising the Ammonia Oxidation Catalystizes.

Source of data used:

Monitored / Gauze suppliwioes

Value(s) :

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




Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline / Project emission calculations.

Additional comment: None

Data / Parameter: B.26 Ekyq

Data unit: tN,O/tHNO 3

Description: Emissions cap for® from nitric acid production set by government

regulation

Source of data used:

Department of Environmentfairs and Tourism

Value(s) :

None

Indicate what the data
are used for (Baseline
Project/ Leakage

emission calculations)

Baseline / Project emission calculations.

Additional comment:

None.

D.2.

Data and parameters monitored

Data / Parameter:

NCSG

Data unit;

mg / m3(convertible from ppmv, if required)

Description:

NO concentration in the stack gas during each progmpaign.

Measured /Calculated
/Default:

Measured/Calculated - every 2 sec. used for catioun of campaign
mean (average, after exclusion of extreme valudatliers)

Source of data:

ABB A02040 URAS 14 Continuous Einiss Analyser

Value(s) of monitored
parameter:

Value applicable for Project Campaign 392.17
Value applicable for Project Campaign 671.48
Value applicable for Project Campaign 607.00

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Type:ABB A02040 URAS 14 Continuous Emissions Analyser, n
dispersive infrared analyser

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

Serial Number: 3.346854.7

Calibration frequency:

- Annually by QAL2 /AST

- Twice per week manual calibration with test gas

Date of last calibration: QAL2 Test —07.-13.02.2008 valid until 201

AST Test —11.06.2009
AST Test — 06.07.2010 valid until 2011

1

Measuring/ Reading/
Recording frequency:

Continuously (every 2 seconds)

Calculation method (if
applicable):

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

stack gas. NCSG is continuously monitored with @Rgas analyse
and monitoring results are taken and recordedvferyetwo seconds o
plant operation. Hourly means for NCSG are derivgthe data

—- =

acquisition system. NCSG data taken during timesnathe plant was




out of operation were eliminated. Also readingg thare taken during

malfunction of the monitoring system were elimirht€he remaining

hourly average values where subjected to the fatigwstatistical

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% conficke interval

e) Calculate the new sample mean from the remainin§@®IC

values

During the QAL2 reference measurements it was deted that the
analyser

consistently overestimates thgONconcentration in the stack. As a
result from

the QAL2 calibration curve, it was determined tharrection
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 goingp the
calculation of PE

QA/QC procedures applied

Manual zero and spabredions are carried out regularly by the
instrumentation department of AEL.

Data / Parameter: VSG
Data unit: Nm%h
Description: Normal gas volume flow rate of thecktgas during each project

campaign.

Measured /Calculated
/Default:

Measured/Calculated - eve2ysec. used for calculation of campaign
mean (average, after exclusion of extreme valudatliers)

Source of data:

Gas Volume Flow meter, Emerson iRosat Annubar® Model 485
combined with pressure transmitter Rosemount 3051S

Value(s) of monitored
parameter:

Value applicable for Project Campaign 41,058
Value applicable for Project Campaign 40,976
Value applicable for Project Campaign 39,972

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Type: Emerson Rosemount Annubar® Model 485 combividu

pressure transmitter Rosemount 3051S

Overall measurement accuracy: 265per QAL 2 test)

Serial Number0305RT32A11B3

Calibration frequency:

- Annually by QAL2/AST

- Span point check is done manually during the anoablbration
(QAL2/AST)

Date of last calibration: QAL2 Test —07.-13.02.2008 valid until 201

AST Test —11.06.2009
AST Test — 06.07.2010 valid until 2011

1



Measuring/ Reading/
Recording frequency:

Continuously (every 2 seconds).

Calculation method (if
applicable):

AMO0034 requires the determination of the gas voldiow (VSG) in
the stack. VSG is continuously monitored with aMflmeter and
monitoring results are taken and recorded for etv@oyseconds of
plant operation. Hourly means for VSG are derivedhe data
acquisition system. Temperature and pressuredscalstinuously
measured in the stack and the VSG values subsdya€iisted to
derive the VSG at normal conditions (i.e. stangasbssure and
temperature).

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

The resulting hourly average VSG values are nowesged in Nrith
as required by AM0034 and where subsequently stdujdo the
following statistical analysis:

a)
b)
c)

d)
e)

Calculate the sample mean (x)

Calculate the sample standard deviation (s)

Calculate the 95% confidence interval (equal t® 1ides the
standard deviation)

Eliminate all data that lie outside the 95% conficke interval
Calculate the new sample mean from the remaininG VS
values

During the QAL2 reference measurements it was deted that
the flow meter consistently overestimates the tgéal volume
flow in the stack. As a result from the QAL2 cadibion curve, it
was determined that a correction factor of 0.9@Rhave to be
applied to all VSG measurements. Therefore, thaltre§the
above statistical analysis, i.e. the mean VSG vaillde
multiplied by 0.962 before going into the calcuatiof PE.

QA/QC procedures applied

The flow meter is calibdeannually by AST and QAL?2 test
according to EN 14181.

Data / Parameter: PE,
Data unit: tN,O
Description: Total mass# 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 28.443
Value applicable for Project Campaign B3.779
Value applicable for Project Campaign 79.064

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last

calibration, validity)

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 detexchduring the
QALZ2 test according to EN 14181.

QA/QC procedures applied

Not applicable.

Data / Parameter: OH,

Data unit: Hours

Description: Total operating hours during each g¢cbpampaign
Measured /Calculated Measured.

/Default:

Source of data:

Production log and continuous noinij.

Value(s) of monitored
parameter:

Value applicable for Project Campaign 5,893
Value applicable for Project Campaign 5,319
Value applicable for Project Campaign 842

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Not applicable.

Measuring/ Reading/
Recording frequency:

The total operating hours are logged continuously.

Calculation method (if
applicable):

Since the design plant operating temperature igdet 800°C and
915°C, by definition the plant is offline if thenbperature
recorded is at or below 800°C. For practical puggogach hour
for which the ammonia oxidation temperature (OThswecorded
to be below 810°C is excluded from the determimagbOH.

QA/QC procedures applied

The production loggingepss is subject to ISO 9001 procedures

Data / Parameter: NAP

Data unit: tHNO,

Description: Metric tonnes of 100% concentratedaacid during each 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:

Value applicable for Project Campaign 52,642.3
Value applicable for Project Campaign 86,293.7
Value applicable for Project Campaign 9,3901.8

Indicate what the data are
used for (Baseline/ Project/
Leakage emission

Project emission calculations.




calculations)

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Emerson coriolis mass flow meter CMF 200

Overall measurement accuracyk=0.1%

Serial Number: 12032709

Calibration frequency: every 3 years

Date of last calibration, 24.02.2009 valid uf@l. 2012

Measuring/ Reading/
Recording frequency:

NAP is determined by continuous measurement oHIN®;
production and concentration

Calculation method (if
applicable):

NAP is determined by a mass flow meter accordingpédfollowing
procedures:

The density and temperature as measured by thefloasseter is
used to calculate the concentration of the nitcid produced. This
value is then used to convert the total mass flmd00% nitric acid
produced. The correct measurement of acid condentrig checked
by manual tests.

QA/QC procedures applied

The mass flow meterlibredged in regular intervals.

Data / Parameter: TSG

Data unit: °C

Description: Temperature in the stack gas
Measured /Calculated Measured.

/Default:

Source of data:

Stack temperature probe situatedtti next to the volume flow
meter,;

Value(s) of monitored
parameter:

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

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Type:PT 100_385 3-wire RTD part of the Gas Volume Flow meter
Overall measurement accuracy: 2&fper QAL2 test)

Serial Numbernot available

Calibration frequency:

Calibration frequency:

- Annually by QAL2/AST

Date of last calibration: QAL2 Test —07.-13.02.2008 valid until 201

AST Test —11.06.2009
AST Test — 06.07.2010 valid until 2011

Measuring/ Reading/
Recording frequency:

Continuously (every 2 seconds)

Calculation method (if
applicable):

AMO0034 requires the determination of gas volumevfed normal
conditions in the stack. In order to calculate frilv@ measured
VSG values to VSG at normal conditions, the acteisperature
in the stack is measured by a temperature proparasf the flow
meter. The resulting measurements are transfesréebtdata
aquisition system and are applied to each VSG \alue
calculation of normal volume flow.

1



QA/QC procedures applied

The temperature probpaiisof the flow meter. The flow meter is
calibrated annually by AST and QAL2 test accordim§N 14181.

Data / Parameter:

PSG

Data unit:

mbar (absolute)

Description:

Pressure in the stack

Measured /Calculated
/Default:

Measured.

Source of data:

Stack pressure probe situatedtidimeext to the volume flow meter.

Value(s) of monitored
parameter:

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

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Type: part of the Gas Volume Flow meter,

Rosemoun8051TA1A2B21BB4I11M5Q4

Overall measurement accuracy: 0.7%er QAI2 test)

Serial Number: 338640.1.1

Calibration frequency:

- Annually by QAL2/AST

- Every 8 weeks inspection, only visually check

- Span point check is done manually during the anoakbration
(QAL2/AST)

Date of last calibration: QAL2 Test —07.-13.02.2008 valid until 201

AST Test —11.06.2009
AST Test — 06.07.2010 valid until 2011

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 frilve measured
VSG values to VSG at normal conditions, the agmassure in
the stack has to be determined and transferrdtetDURAG
system and applied to each VSG value for calculationormal
volume flow.

QA/QC procedures applied

The pressure probe tsopéine flow meter. The flow meter is
calibrated annually by AST and QAL2 test accordimgN 14181.

Data / Parameter: ER

Data unit: tN,O/tHNO 3

Description: Emissions factor for campaign n.
Measured /Calculated Calculated.

/Default:

Source of data:

Calculation from total mas®Nmissions of campaign n (&nd
total nitric acid production (NAP

Value(s) of monitored
parameter:

Value applicable for Project Campaign ®.00126
Value applicable for Project Campaign ®.00146
Value applicable for Project Campaign 0.00193

Indicate what the data are
used for (Baseline/ Project/
Leakage emission

Project emission calculations.
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calculations)

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

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
N,O emissions during that campaign by the total pctido of 100%
concentrated nitric acid during that same campatgncampaigm
the campaign specific emission factor is:

EF, = PE / NAP,

QA/QC procedures applied

Not applicable.

Data / Parameter: EFnan
Data unit: tN,O/tHNO 3
Description: Moving average emissions factor detigeer time from campaign

specific emissions factors.

Measured /Calculated
/Default:

Calculated.

Source of data:

Calculation from campaign speeifitssions factors (EF

Value(s) of monitored
parameter:

Value applicable for Project Campaign .00168
Value applicable for Project Campaign ®.00164
Value applicable for Project Campaign G0.00168

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

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 takeoaservative approach
the moving average emission factor is determirsefblkows:

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

This process is repeated for each campaign sutha thaving
average, ER, nis established over time, becoming more repreteata
and precise with each additional campaign.

QA/QC procedures applied

Not applicable.

Data / Parameter: EFR,
Data unit: tN,O/tHNO 3
Description: Emissions factor used for the specéimpaign n to determine the

emission reductions of that campaign

Measured /Calculated

Calculated.




/Default:

Source of data:

Calculation of E&nd ERan

Value(s) of monitored
parameter:

Value applicable for Project Campaign ®.00168
Value applicable for Project Campaign 00164
Value applicable for Project Campaign 0.00193

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Not applicable.

Measuring/ Reading/
Recording frequency:

Not applicable.

Calculation method (if
applicable):

To calculate the total emission reductions achiemedlcampaign, the
higher of the two values Ek,and EF shall be applied as the
emission factor relevant for the particular campdmbe used to
calculate emissions reductions geF hus:

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

QA/QC procedures applied

Not applicable.

Data / Parameter: ERnin
Data unit: tN,O/tHNO 3
Description: EFin is equal to the lowest EBbserved during the first 10 campaig

of the project crediting period.

Measured /Calculated
/Default:

Calculated.

Source of data:

Calculations from R

Value(s) of monitored
parameter:

0.0009

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Not applicable.

Measuring/ Reading/
Recording frequency:

Not applicable.

Calculation method (if
applicable):

A campaign-specific emissions factor shall be usethp any
potential long-term trend towards decreasin@® missions that may
result from a potential built up of platinum depesifter the first ten
campaigns of the crediting period of the projdut, lowest EF
observed during those campaigns will be adoptedragmimum
(EFmn). If any of the later project campaigns resulta iBF, that is
lower than EF;,, the calculation of the emission reductions fatth
particular campaign shall used kFand not ER




| QA/QC procedures applied]

Not applicable.

Data / Parameter: CL,
Data unit: tHNO;
Description: Length of each project campaign meadim metric tonnes of 100%

concentrated nitric acid produced during that cdgmpa

Measured /Calculated
/Default:

Measured.

Source of data:

NAP

Value(s) of monitored
parameter:

Value applicable for Project Campaign 82,642.3
Value applicable for Project Campaign 86,293.7
Value applicable for Project Campaign 9,3901.8

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Project emission calculations.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

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 to the established average historic campaingth
(CLnorma); @nd if the length of each individual project qaign ClL, is
longer than or equal to the average historic cagml@ngth Cliorma
then all NO values measured during the baseline campaigbhean
used for the calculation of EF (subject to the &lation of data from
the operational parameters analysis).

If CL, < CLyomas recalculate Ef by eliminating those pO values
that were obtained during the production of torwfesitric acid
beyond the Cl.(i.e. the last tonnes produced) from the calcolatf
EF..

QA/QC procedures applied

See comments for NAP above

/Default:

Data / Parameter: OR,

Data unit: kPa (gauge)

Description: Oxidation Pressure for each hour
Measured /Calculated Measured.

Source of data:

Monitoring results of a pressuaadmitter on the ammonia oxidatio
reactor (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 he plant is out
of operation.

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Not applicable.

Monitoring equipment (type
accuracy class, serial

Type:
Overall measurement accuracy:




number, calibration
frequency, date of last
calibration, validity)

Serial Number:
Calibration frequency:
Date of last calibration,

Measuring/ Reading/
Recording frequency:

The measurement results are taken by the datasitiguiand
evaluation system. The system directly calculateslif averages.

Calculation method (if
applicable):

See above

QA/QC procedures applied

The instrument is suldfegearly internal calibrations. The QA/QC
procedures are part of the ISO 9001 procedures.

Data / Parameter: OT;,
Data unit: °C
Description: Oxidation temperature in the ammonigation reactor (AOR) for

each hour.

Measured /Calculated
/Default:

Measured.

Source of data:

Thermocouples inside the ammoridat&n reactor

Value(s) of monitored
parameter:

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

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Not applicable.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Type:

Overall measurement accuracy:
Serial Number:

Calibration frequency:

Date of last calibration:

Measuring/ Reading/
Recording frequency:

The measurement results are taken by the datasitiguiand
evaluation system. The system directly calculateslif averages.

Calculation method (if
applicable):

See above.

QA/QC procedures applied

The instrument is suldfegearly internal calibrations, which are p:
of the ISO 9001 procedures.

art

Data / Parameter: AFR
Data unit: tNH3/h
Description: Ammonia gas flow rate to the ammonialation reactor.

Measured /Calculated
/Default:

Measured.

Source of data:

Differential pressure measurenwifide plate)
Type: D/P

Value(s) of monitored
parameter:

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

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Not applicable.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last

Type: differential pressure measurement principle
Overall measurement accuracy:
Serial Number:

Calibration frequency:




calibration, validity)

Date of last calibration:

Measuring/ Reading/
Recording frequency:

The measurement results are taken by the datasitiguiand
evaluation system. The system directly calculateslif averages.

Calculation method (if
applicable):

See above

QA/QC procedures applied

The instrument is suldfegearly internal calibrations, which are p:
of the ISO 9001 procedures.

art

Data / Parameter: AIFR
Data unit: % viv
Description: Ammonia to air ratio into the ammoniddation reactor

Measured /Calculated
/Default:

Calculated (primary air flow measured as basiN&iR).

Source of data:

Calculation for each hour of ptgpgration based on measurement
AFR and primary air flow rates.
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Value(s) of monitored
parameter:

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

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Not applicable.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Equipment for Air Flow-rate to AOR:
Type:

Overall measurement accuracy:
Serial Number:

Calibration frequency:

Date of last calibration

Measuring/ Reading/
Recording frequency:

The measurement results are taken by the datasitiguiand
evaluation system. The system directly calculateslif averages.

Calculation method (if
applicable):

The calculation of AIFR is based on the measuremeAFR and
primary air flow-rate. The AFR measurement is diésct in section
AFR above. The measurement of primary air flow-tatAOR is
based on differential pressure measurement priacipl

QA/QC procedures applied

Not applicable.

Data / Parameter:

G%roiect

Data unit:

Name of Supplier

Description:

Gauze supplier for the project campaig

Measured /Calculated
/Default:

Not applicable.

Source of data:

Monitored / Invoices

Value(s) of monitored
parameter:

W.C. Heraeus

Indicate what the data are
used for (Baseline/ Project/
Leakage emission
calculations)

Not applicable.

Monitoring equipment (type
accuracy class, serial
number, calibration
frequency, date of last
calibration, validity)

Not applicable.

Measuring/ Reading/

Not applicable.




Not applicable.

Not applicable.

G CDroiect

%

Gauze composition during the projeshpaign expressed as % by
weight of the precious metals Platinum, Rhodium, énapplicable,
Palladium comprising the Ammonia Oxidation Catalystizes.

Not applicable.

Monitored / Gauze supplier invoices

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

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Not applicable.




\ SECTION E. Emission reductions calculation |

\ E.1. Baseline emissions calculation |
>>

Analysis of Historical campaign data

The monitoring results for Oxidation Temperature &ressure have been routinely discarded in the
past and are therefore not available to estalfismormal range. As a substitute, the technicalualan
of the No. 9 nitric acid plant were used to detivese normal ranges. See Annex 1 for details.

Historic data of daily Nklconsumption was used to determine the range of foleRhe five historic
campaigns (excluding abnormal campaigns). Afterongng the top 2.5 percentile values the maximum
daily flow rate was derived which was then conwtritgo an hourly Ammonia flow rate, which was
used to determine AIFR.

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

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

Oxidation pressure (min — max): 860,000 Pa — 94DPa
Maximum ammonia flow rate : 3.877 t/h
Maximim ammonia to air ratio: 0,1150r 11,5%

This permitted range is then applied in the basetvaluation in Query 5 below.

The analysis of the historical campaigns is now gete. Next, the analysis of the baseline databean
conducted applying the results of the analysihefhistorical data.

Analysis of Baseline campaign data

As the baseline campaign for AEL No. 9 the campaldiL No 9 H15 was used. The baseline
campaign was in operation in the period 05.09.200%.11.2007.

Baseline Query 1 (Raw data): Analysis of the raw l&eline data without any operating limits
applied

In a first step, a number of statistical calculasicare carried out for the historical and basetiag
using Query 1:

* Number of data sets

e Minimum value

e Maximum value

« Mean value and/or sum (depending on the charattee@arameter)

» Standard deviation

* 95% confidence interval
The resulting Access table is shown below:

AEL No 9:

Query 1: Without parameter limits

[ Proiid | campType | count@T) | count(aFR) | Max(aFR) | max(aiFr) | Min(oph) | Max©ph) | Min(©Th) | Max©Th) | SumNAP) JanzahivonNAP
6B 147500  1.474,00 3,52 010 368.287,00 911.356,00 824,02 901,39 17.718,00 63




For convenience of handling, the data from thisessctable is exported into Excel for further analys
The result of this export is shown below:

N.DBMS Baseline Calculation w/o BL cut AEL No. 9, Johannesburg, South Africa

Campaign:

05.09.07

- 06.11.07

Baseline campaign Query 1: Without parameter limits
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h tNH3/h ratio Pa °C mgNﬁéO/ Nm3 / h t HNO3

Count 1475 1474 1474 1474 1474 1474 1474

Minimum 0,98 0,057 368 287 824 1011 23 444

Maximum 3,52 0,104 911 356 901 1949 43971

Mean 3,41 0,102 883 915 900 1710 42 889

Standard deviation 0,08 0,001 21262 3 231 813

Sum 1475 17 718
Baseline emissions BE = VSG * NCSG * OH t N20 108,2
Emission factor EF = BE / NAP kg N20 / t HNO3 6,10

This table gives the raw results for NAP, OH, NCS$SG and EFBL.
According to this Query 1, the NAP value of theddae campaign is 17,718 tonnes.

Baseline Query 2: Elimination of faulty data outsice operational limits

In this query (Query 2), the operational limitstbé plant are applied. Lines of data in which aste
one value indicates that the plant is out of openaftrip values) are completely eliminated fromther
analysis. During the project, the following “tripreditions” are used:

Since the design plant operating temperature iwd®t 800°C and 915°C, by definition the plant is
offline if the temperature recorded is at or be®®0°C. For practical purposes, each hour for which
the ammonia oxidation temperature (OTh) was reabribebe below 810°C is excluded from the
determination of operating hours and all NCSG a@\Hata is excluded from the further analysis if
the temperature is below 810 °C.

N.DBMS Baseline Calculation w/o BL cut AEL No. 9, Johannesburg, South Africa Campaign: H15 05.09.07 - 06.11.07
Baseline campaign Query 2: With limits on historical data
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h  tNH3/h ratio Pa oC mgNﬁéO/ Nm3 / h t HNO3
Count 1474 1474 1474 1474 1474 1474 1474
Remaining share of data sets 100% 100% 100% 100% 100% 100%
Minimum 0,98 0,057 368 287 824 1011 23444
Maximum 3,52 0,104 911 356 901 1949 43971
Mean 3,41 0,102 883 915 900 1710 42 889
Standard deviation 0,08 0,001 21262 3 231 813
95% confidence level 0,15 0,003 41674 5 453 1594
Sum 1474 17 718
Limits acc. to consistency check
Lower limit 810
Upper limit

According to this Query 2, the OH value of the tiasecampaign is 1,474 hours.

Baseline Query 5: Applying the permitted operatingange from historical data

After conducting Queries 2 and 5 which effect thmi@ation of
« allinvalid (i.e. obviously inconsistent) baselid&ta sets
« all baseline data sets registered while the plast @perating outside the historic
operational parameters

95% of all original data sets remain.

The remaining data sets are those recorded whgrlahewas operating normal.



N.DBMS Baseline Calculation w/o BL cut AEL No. 9, Johannesburg, South Africa Campaign: H15 05.09.07 - 06.11.07

Query 5a: Permitted range from hist. campaigns applied to BL data, invalid data sets
Baseline campaign excluded and Query 5b: Permitted range from hist. campaigns applied to BL data, invalid
data sets excluded, NCSG beyond Cinormal excluded
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h tNH3/h ratio Pa °C mgN';‘néO/ Nm3 / h t HNO3
Count 1,404 1,404 1,404 1,404 1,404 1,404 1,404
Remaining share of data sets 95% 95% 95% 95% 95% 95% 95%
Minimum 3.32  0.100 860,471.0 899 1,011 41,788
Maximum 3.52 0.104 909,709.0 901 1,934 43,971
Mean 3.41 0.102 885,957 900 1,710 42,969
Standard deviation 0.03  0.001 11,372.8 0 231 481
95% Confidence Interval 0.07 0.001 22,290.7 0 453 942
Sum 1,474 17,718.0
Limits acc. to consistency check
Lower limit 860,000 810
Upper limit 3.877 0.115 910,000 915
Baseline emissions BE = V5G * NCSG * OH t N20 108.3
Emission factor EF = BE / NAP kg N20 / t HNO3 6.11

This query excludes those NCSG and VSG data francticulation of BE that were taken during
times when the plant was operating outside of thanfited operating range during the baseline
campaign. Only those VSG and NCSG values were takenaccount for which a matching AFR,

AIFR, OPh and OTh value was available.

The remaining share of the operating data after@biés 95% of the raw data and therefore meets the
criterion set by AM0034 that the plant must be atiag within the permitted range at least 50% ef th
time during the baseline campaign.

Query 6 a + b: Application of 95% confidence interal, AMS UNC and calculation of EFBL

The 95% confidence level of NCSG and VSG valueslésived, thereby excluding outliers and
determining the mean values that are to be appdie¢de calculation of BE. Also the correction fasto
for NCSG and VSG that are determined during QAILS2 &ee applied.

N.DBMS Baseline Calculation w/o BL cut AEL No. 9, Johannesburg, South Africa Campaign: H15 05.09.07 - 06.11.07
Baseline campaign Query 6a+b: Confidence levels for NCSG and VSG
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h  tNH3/h ratio Pa oC mgN';‘néo/ Nm3 /h t HNO3
Count 1283 1370
Minimum 1259 42 028
Maximum 1934 43 909
Mean 1764 42983
Standard deviation 154 459
95% Confidence Interval
Sum 1474 17 718
Limits acc. to consistency check
Lower limit 860 000 810 1 256,8 42 027
Upper limit 3,877 0,115 910 000 915 2163,1 43911
Correction factors resulting from QAL2 0,970 0,962
Baseline emissions BE = VSG * NCSG * OH t N20 104,3
Emission factor EF = BE /NAP * (1 - UNC/100) kg N20 / t HNO3 5,640
Uncertainty UNC 4,20

Resulting EFBL

The EFBL derived from this analysis of historic drabeline data is 5.64 kg@®/tHNOS3.



Adjustment of Baseline Emission Factor if Cl, < CL normal

If the length of an individual project campaign [k longer than or equal to the average historic
campaign length Clema then all NO values measured during the baseline campaighearsed for
the calculation of Ef. If CL, < CL.oma EFsL has to be recalculated by eliminating thos® Nalues
that were obtained during the production of tonokgitric acid beyond the GL(i.e. the last tonnes
produced) from the calculation of gF

For the project campaigns 5 the Cl, is longer than CLg,, therefore no adjustment of the Baseline
emissions factor ER_ is necessary.

New calculation of Baseline emissions factor due oL,< CLg

Since for the project campaigns 6 (PC6) and 7 JRIY < Clg, ERs_is recalculated by eliminating
those NO values that were obtained during the productidieranes of nitric acid beyond the glL(i.e.
the last tonnes produced) from the calculationfed .E

N.DBMS Baseline Calculation PC6 Project: AEL No. 9, Johannesburg, South Africa Campaign: H15 05.09.07 - 06.11.07
Baseline campaign Query 6a+b: Confidence levels for NCSG and VSG 97 101
Parameter OH AFR AIFR Oph OTh NCSG NCSG VSG NAP
Unit h tNH3 / h ratio Pa °C mg N20 / Nm3 Nm3/h t HNO3
Count 1,404 1,404 1,404 1,404 1,404 1,207 1,370
Remaining share of data sets
Minimum 3.322 0.100 860,471 899 1,249 42,028
Maximum 3.521 0.104 909,709 901 1,934 43,909
Mean 3.411 0.102 885,957 900! 1,756.03 42,983
Standard deviation 0 0 11,373 0 158 459
95% confidence level (1.96 * Std.dev.)
Sum 1,474 17,718
Limits acc. to consistency check 01.11.2007 05:00
Lower limit 860,000 810.0 1,240.8 42,027
Upper limit 3.877 0.115 910,000 915.0 2,159.6 43,911
Correction factors resulting from QAL2 0.970 0.962
Baseline emissions BE = VSG * NCSG * Oh t N20 103.817
Emission factor EF = BE / NAP * (1 - UNC/100) kg N20 / t HNO3 5.61
Uncertainty UNC 4.20

As a result of this recalculation the newgEte be applied for project campaign 6 (PC6) is kK¢ N.O
/t HNOs

N.DBMS Baseline Calculation PC7 Project: AEL No. 9, Johannesburg, South Africa Campaign: H15 05.09.07 - 06.11.07
Baseline campaign Query 6a+b: Confidence levels for NCSG and VSG 117 121
Parameter OH AFR AIFR Oph OTh NCSG NCSG VSG NAP
Unit h tNH3/ h ratio Pa °C mg N20 / Nm3 Nm3/h t HNO3
Count 1,404 1,404 1,404 1,404 1,404 786 1,370
Remaining share of data sets
Minimum 3.322 0.100 860,471 899 1,114 42,028
Maximum 3.521 0.104 909,709 901 1,901 43,909
Mean 3.411 0.102 885,957 900 1,635.95 42,983
Standard deviation 0 0 11,373 0 221 459
95% confidence level (1.96 * Std.dev.)
Sum 1,474 17,718
Limits acc. to consistency check 11.10.2007 00:00
Lower limit 860,000 810.0 1,114.1 42,027
Upper limit 3.877 0.115 910,000 915.0 2,096.1 43,911
Correction factors resulting from QAL2 0.970 0.962
Baseline emissions BE = VSG * NCSG * Oh tN20 96.718
Emission factor EF = BE / NAP * (1 - UNC/100) kg N20 / t HNO3 5.23
Uncertainty UNC 4.20

As a result of this recalculation the newgEte be applied for project campaign 6 (PC6) is kg@3.O
/t HNO3

Adjustment of Baseline emissions factor due to EE

Should NO emissions regulations that apply to nitric adahps 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 profE€%, ). If the regulatory limit is lower than the
baseline factor determined for the project, thall@gry limit shall serve as the new baseline eimiss
factor, that is:

if EFgL > EReg

then the baseline & emission factor shall be Effor all calculations.

where:

Variable Definition

EFs.  Baseline emissions factor gU/tHNG;)

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

Such ERg4shall be determined according to the nature ofegelation (e.g. in terms of absolute
emission, by-product rate, concentration in staa®) gas described in the approved methodology
AMO0028.

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

E.2.  Project emissions calculation

>>
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 (m/h)

NCSG Mean concentration ob® in the stack gas for the project campaign (e@yN:)
PE Total NeO emissions of the"hproject campaign (£0)

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

Based on the total JO emissions of each project campaign the speaifipt campaign emission
factor is calculated as:

ER= P&/ NAP-

Where:

Variable Definition

ER Project Emission Factor fofhrproject campaign (kg 0/t HNO)
PE Total NbO emissions of the”hproject campaign ()0 or kg NO)
NAP, Campaign length of théhrproject campaign (tHN§)

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

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



Analysis of Project campaign data

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

This set of data shows a summary of the colledaddata for the complete project campaign.

N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa H 24 05.08.09 - 01.11.09
Project campaign 5 Query 1: Without parameter limits 88
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h tNH3 / h ratio Pa °C mgN':123° / Nm3/ h tHNO3
Count 2,122 2,122 2,122 2,122 2,122 2,122 2,122
Minimum 0.00 0.00 36 800 0.00 2,073
Maximum 3.37 0.8 917,666 902 1,905 42,150
Mean 2.84 0.11 795,991 889 382 36,784
Standard deviation 1.009 0.05 279,878 31 223 11,850
95% confidence level (1.96 * Std.dev.) 1.98 0.10 548,562 62 437 23226
Sum 2,122 [ 22,642.29
Limits acc. to consistency check
Lower limit
Upper limit
Correction factors resulting from QAL2 0.970 0.962
Campaign emissions PE = VSG * NCSG * Oh tN20 27.8
Emission factor EF_n = PE/ NAP kg N20 / t HNO3 1.23

This table gives the raw results for NAP, OH, NC$SG and ER
According to this Query 1, the NAP value of projeampaign 5 (PC5) is 22,642.29 t of nitric acid.

N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa H 25 30.11.09 - 07.03.10
Project campaign 6 Query 1: Without parameter limits 108
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h tNH3/ h ratio Pa oc mgNlr\ln230 / Nm3 / h tHNO3
Count 2,330 2,306 2,306 2,306 2,306 2,306 2,306
Minimum 0.00 0.00 71 800 0.00 1,409
Maximum 3.32 1.0 911,111 904 2,194 41,827
Mean 1.79 0.16 514,422 857 286 24,556
Standard deviation 1.551 0.09 443,425 49 276 18,888
95% confidence level (1.96 * Std.dev.) 3.04 0.18 869,113 97 541 37,020
Sum 2,330  16293.70|
Limits acc. to consistency check
Lower limit
Upper limit
Correction factors resulting from QAL2 0.970 0.962
Campaign emissions PE = VSG * NCSG * Oh t N20 15.3
Emission factor EF_n = PE/ NAP kg N20 / t HNO3 0.94

This table gives the raw results for NAP, OH, NC$SG and ER
According to this Query 1, the NAP value of projeampaign 6 (PC6) is 16,293.70 t of nitric acid.

N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa H 26 08.04.10 - 01.07.10
Project campaign 7 Query 1: Without parameter limits 128
Parameter OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h tNH3 / h ratio Pa °C mgN':123° / Nm3/ h tHNO3
Count 2,025 2,025 2,025 2,025 2,025 2,025 2,025
Minimum 0.00 0.00 901,505 800 0.00 0
Maximum 3.30 1.0 901,505 903 3,927 41,984
Mean 1.26 0.15 901,505 840 263 18,180
Standard deviation 1.472 0.14 0 48 350 18,232
95% confidence level (1.96 * Std.dev.) 2.88 0.27 0 94 686 35735
Sum 2,025 [ 9,901.80)
Limits acc. to consistency check
Lower limit
Upper limit
Correction factors resulting from QAL2 0.970 0.962
Campaign emissions PE = VSG * NCSG * Oh tN20 9.0
Emission factor EF_n = PE/ NAP kg N20 / t HNO3 0.91

This table gives the raw results for NAP, OH, NC$SG and ER
According to this Query 1, the NAP value of projeampaign 7 (PC7) is 9,901.80 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 atte
one value indicates that the plant is out of opengtrip values) are completely eliminated fromther
analysis. The design “trip” temperature, i.e. teenperature inside the ammonia oxidation reactor
below which the plant shuts down automatically besn applied to exclude such lines of data. During
the project, the “trip temperature” of 810°C wik lapplied as the exclusion criterion for deterngnin
those hours during which the plant was offline dgra campaign.

N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa 05.08.09
Project campaign 5 Query 2: With operational limits
OH AFR AIFR Oph OTh NCSG VSG NAP
h ENH3 / h ratio Pa oc Mmoo Nm3/ h tHNO3
Count 1,893 1,893 1,893 1,893 1,893 1,893 1,893
Remaining share of data sets 89.2% 89.2% 89.2% 89.2% 89.2% 89.2% 89.2%
Minimum 0.89 0.08 262,605 818 28 14,336
Maximum 3.37 0.10 917,666 902 1,905 42,150
Mean 3.18 0.10 890,938 899 427 40,794
Standard deviation 0.237 0.002 63,634 7.6 191 2,532
95% confidence level (1.96 * Std.dev.) 0.465 0.004 124,723 14.8 374 4,963
Sum 1,893 22,642.29|
Limits acc. to consistency check
Lower limit 810
Upper limit
Correction factors resulting from QAL2 0.9700 0.9620
Campaign emissions PE = VSG * NCSG * Oh tN20 30.8
Emission factor EF_n = PE/ NAP kg N20 / t HNO3 1.36

As a result of this query the number of operatioars OH of the project campaign 5 (PC5) is 1,893 h

N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa H 25 30.11.09
Project campaign 6 Query 2: With operational limits
OH AFR AIFR Oph OTh NCSG VSG NAP
h ENH3 / h ratio Pa oc Mmoo Nm3/ h tHNO3
Count 1,319 1,319 1,319 1,319 1,319 1,319 1,319
Remaining share of data sets 56.6% 57.2% 57.2% 57.2% 57.2% 57.2% 57.2%
Minimum 0.00 0.04 111,545 818 98 14,226
Maximum 3.32 0.12 911,111 904 2,194 41,827
Mean 3.13 0.10 896,418 900 495 40,809
Standard deviation 0.173 0.002 48,445 6.0 169 1,682
95% confidence level (1.96 * Std.dev.) 0.338 0.005 94,951 11.8 332 3,296
Sum 1,319 16,293.70|
Limits acc. to consistency check
Lower limit 810
Upper limit
Correction factors resulting from QAL2 0.9700 0.9620
Campaign emissions PE = VSG * NCSG * Oh t N20 24.9
Emission factor EF_n = PE/ NAP kg N20 / t HNO3 1.53

As a result of this query the number of operatioars OH of the project campaign 6 (PC6) is 1,319 h

N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa H 26 08.04.10 - 01.07.10
Project campaign 7 Query 2: With operational limits
OH AFR AIFR Oph OTh NCSG VSG NAP
Unit h tNH3/ h ratio Pa oC mgNlr\an30 / Nm3 / h tHNO3
Count 842 842 842 842 842 842 842
Remaining share of data sets 41.6% 41.6% 41.6% 41.6% 41.6% 41.6% 41.6%
Minimum 0.43 0.03 901,505 811 11 11,155
Maximum 3.30 0.10 901,505 903 3,927 41,984
Mean 2.99 0.10 901,505 896 627 39,468
Standard deviation 0.318 0.007 0 11.8 256 3,127
95% confidence level (1.96 * Std.dev.) 0.624 0.015 0 23.1 502 6,129
Sum 842 9,901.80|
Limits acc. to consistency check
Lower limit 810
Upper limit
Correction factors resulting from QAL2 0.9700 0.9620
Campaign emissions PE = VSG * NCSG * Oh t N20 19.5
Emission factor EF_n = PE/ NAP kg N20 / t HNO3 1.96

As a result of this query the number of operationre OH of the project campaign 7 (PC7) is 842 h.



Query 6: application of confidence interval to eliminate outliers

The 95% confidence interval for NCSG and VSG valiesderived and the outliers excluded
individually for VSG and NCSG. Hence, the remainmgnber of data sets may differ between NCSG
and VSG.

N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa Campaign: H 24 05.08.09 - 01.11.09
Project campaign 5 Q6: Q2 + confidence levels 96 100 92
Unit h tNH3 / h ratio Pa oC mgNlr‘InZBO ! Nm3 / h tHNO3
Count 1,748 1,868
Remaining share of data sets
Minimum 0.886 0.08 262,605 818 60 30,056
Maximum 3.37 0.10 917,666 902 800 42,150
Mean 3.18 0.10 890,938 890 [INE92i7
Standard deviation 0.237 0.002 63,634 7.6 148 949
95% confidence level (1.96 * Std.dev.) 0.465 0.004 124,723 14.8 290 1,860
Sum
Limits acc. to consistency check
Lower limit 810 53.44 35,831
Upper limit 800.51 45,757
Correction factors resulting from QAL2 0.9700 0.9620
Campaign emissions PE = VSG * NCSG * Oh tN20 28.443
Emission factor EF_n = PE/ NAP kg N20 / t HNOB—
N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa Campaign: H 25 30.11.09 - 07.03.10
Project campaign 6 Q6: Q2 + confidence levels 116 120 112
Unit h tNH3/ h ratio Pa oc '"gN':‘n23° / Nm3 / h tHNO3
Count 1,244 1,304
Remaining share of data sets
Minimum 0.003 0.04 111,545 818 170 38,697
Maximum 3.32 0.12 911,111 904 786 41,827
Mean 3.13 0.10 896,418 900 47148
Standard deviation 0.173 0.002 48,445 6.0 101 317
95% confidence level (1.96 * Std.dev.) 0.338 0.005 94,951 11.8 198 622
Sum
Limits acc. to consistency check
Lower limit 810 163.53 37,512
Upper limit 827.09 44,105
Correction factors resulting from QAL2 0.9700 0.9620
Campaign emissions PE = VSG * NCSG * Oh t N20 23.779
Emission factor EF_n = PE/ NAP kg N20 / t HNO3

N.DBMS Project Campaign Calculatior Project: AEL No. 9, Johannesburg, South Africa Campaign: H 26 08.04.10
Project campaign 7 Q6: Q2 + confidence levels 136
Unit h tNH3 / h ratio Pa °C mgNlr‘InZBO / Nm3/ h tHNO3
Count 829 817
Remaining share of data sets
Minimum 0.430 0.03 901,505 811 132 34,221
Maximum 3.30 0.10 901,505 903 865 41,984
Mean 2.99 0.10 901,505 896 [ING07:00
Standard deviation 0.318 0.007 0 11.8 86 500
95% confidence level (1.96 * Std.dev.) 0.624 0.015 0 23.1 168 980
Sum
Limits acc. to consistency check
Lower limit 810 124.83 33,339
Upper limit 1,129.77 45,596
Correction factors resulting from QAL2 0.9700 0.9620
Campaign emissions PE = VSG * NCSG * Oh tN20 19.064
Emission factor EF_n = PE/ NAP kg N20 / t HNOB—

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

The resulting project emissions (PEnd project emission factor (BHor the project campaigns
covered by this monitoring report are:

Campaign PE EFR,

Project Campaign 5 (PC5) 28.443 tN20 1.26 JOMHNO;




Project Campaign 6 (PC6) 23.779 tN20O 1.46 JOMNHNGO;

Project Campaign 7 (PC7) 19.064 tN20O 1.93 JOMHNG;

Project Campaign Length

If the length of each individual project campaigh,ds longer than or equal to the average historic
campaign length ClemaOr to the baseline campaign length whichever istehothen all MO values
measured during the baseline campaign can be asdltef calculation of EF (subject to the eliminatio
of data from the operational limits analysis, seeva under recalculation of Baseline Emission figcto

For the project campaigns 5 the [Jk longer than Ci,, therefore no adjustment of the Baseline
emissions factor B¢ is necessary.

Since for the project campaigns 6 (PC6) and 7 JRILY < Clg,, ERg_is recalculated by eliminating
those NO values that were obtained during the productfdieranes of nitric acid beyond the glL(i.e.
the last tonnes produced) from the calculation B ESee section New calculation of Baseline
emissions factor due to Gk CLg_ above.

E.3. Leakage calculation |

>>
No leakage occurs under this project type.

E.4. Emission reductions calculation / table |

>>
Emission reductions

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

This process is repeated for each campaign sutla tmaving average, Rk, is established over time,
becoming more representative and precise with addhional campaign.

To calculate the total emission reductions achiaxea campaign according to the formula below, the
higher of the two values EE,and EF shall be applied as the emission factor relevantife particular
campaign to be used to calculate emissions redust{&F). Thus:

If EFpman> EF, then EE = EFpan
If EFpma.n< EF, then EE = EF,

In addition a campaign-specifioinimum emissions factor (EFR,) shall be used to cap any potential
long-term trend towards decreasingINemissions that may result from a potential huygltof platinum
deposits. After the first ten campaigns of the ithegl period of the project, the lowest Efbserved
during those campaigns will be adopted as a miniramission factor (ER.,). If any of the later project
campaigns results in a FRat is lower than Efs, the calculation of the emission reductions fatth
particular campaign shall use FFand not ER As this project campaign of this current monitgri
period is only the 8th project campaign consideratif EF.;, is not yet of relevance.

The emission reductions for the project activityridg this monitoring period are determined by
deducting the campaign-specific emission factomftbe baseline emission factor and multiplying the
result by the production output of 100% concenttatéric acid over the campaign period and the
GWP of NO according to:

ER = (ER. — ER) * NAP *GWP_N,O (tCQOe)
Where:

Variable Definition

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




NAP Nitric acid production for the project campaign KBs). 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,nander) (kgNO/tHNGs)

GWP_NO | Global Warming Potential of /@ (310 tCQe/tN,O)

The resulting emission reductions (ER) for eachhef project campaigns covered by this monitoring
report and all relevant monitoring results are samiped in the table below:

Project campaign 5 Project campaign 6 | Project campaig 7
NCSG, mg/Nm3 1764.44 1756.03 1635.95
QAL2 NCSG 0.97 0.97 0.97
VSGg, Nm3/h 42983 42983 42983
QAL2 VSG 0.96 0.96 0.96
OHg, h 1,474 1,474 1,474
NAPg, t HNO, 17718.00 17718.00 17718.00
BE t N,O 104.315 103.817 96.718
UNC 4.20 4.20 4.20
EFg. kg N,O/t HNO3 5.64 5.61 5.23
NCSG, mg/Nm3 392.17 471.48 607.00
QAL2 NCSG 0.97 0.97 0.97
VSG, Nm3/h 41058 40976 39972
QAL2 VSG 0.96 0.96 0.96
OH, h 1,893 1,319 842
NAP, t HNO, 22642.29 16293.70 9901.80
PE, t N,O 28.443 23.779 19.064
EF, kg N,O/t HNG; 1.26 1.46 1.93
S kg N,O/t HNG;, 1.68 1.64 1.68
EFin kg N,O/t HNG;, 0.90 0.90 0.90
EF, kg N,O/t HNO3 1.68 1.64 1.93
NAPafter
registration t HNO, 22642.29 16293.70 9901.80
GWP tCQe/tN,O 310 310 310
ER tCO.e 27798 20053 10142
Total ER for the monitoring period 57993 t CO2e

E.5. Comparison of actual emission reductions witkestimates in the CDM-PDD

>>
This section shall include a comparison of actadles of the emission reductions achieved duriag th
monitoring period with the estimations in the régied CDM-PDD.

Item Values applied in ex-ante Actual values reached during the
calculation of the registered monitoring period
CDM-PDD

Emission reductions 116,779 tonnes Cge per yeari. e | 57,993 tonnes C@ during the
(tCO.e) 105,901 for a period of 331 days | monitoring period (331 days)




E.6. Remarks on difference from estimated value ithe PDD |

>>

The achieved amount of emission reductions dutirig monitoring period is 57,993 tonnes of £0
and therefore lower than the estimated amount douwprto the PDD. The reason for this is a
considerably lower nitric acid production compatedhe estimations in the PDD. Also the abatement
performance was lower than expected and the baselinission factor was lower than the estimated
value that was given in the registered PDD.
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