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“N,O abatement project at nitric acid plant No. 1Afaican Explosives Ltd. (AEL), South Africa”
Version 1.c.

Date of completion: 25September 2007

A.2. Description of theproject activity : \

The sole purpose of the proposed project actigitpisignificantly reduce current levels ofONemis-

sions from the production of nitric acid at oneA®L’s nitric acid plants (the “No. 11 Plant”) at Me
derfontein, South Africa. The No. 11 nitric acigpt was designed by Uhde and commissioned in 1979,
it is a single burner dual pressure oxidation ptgpdrated at 4.5 bar gauge.

AEL is the principal developer, producer and sugpdif commercial explosives, initiating systems and
blasting services for all mining, quarrying and stoaction markets in Africa.

Established in 1896, AEL is one of the world's legdsuppliers of explosives and initiating systefiise
nitric acid produced by AEL is mainly utilized byeA’s own Ammonium Nitrate (“AN”) production
plant which produces both porous prilled AN andsteprilled AN for commercial explosives manufac-
turing, mainly for mining purposes. In addition@® AN is supplied as an agueous solution to logal f
tiliser manufacturers in South Africa.

To produce nitric acid, ammonia (NHs reacted with air over precious metal — norgnalplatinum-
rhodium (Pt-Rh) alloy — catalyst gauze pack indh@nonia oxidation reactor of nitric acid plantseTh
main product of this reaction is NO, which is mébte at the conditions present in the ammoniaaxid
tion reactor and therefore reacts with the ava@ablygen to form N@ which is later absorbed in water
to form HNG; — nitric acid. Simultaneously, undesired side tieas yield nitrous oxide (pD), nitrogen
and water. DO is a potent greenhouse gas with a Global Warfatgntial (GWP) of 310

The project activity involves the installation ohaw NO abatement technology; a pelletised catalyst
that will be installed inside the ammonia oxidatieactor, underneath the precious metal gauziss. It
expected that this catalyst will reduce between &0% 95% of current }D emissions.

The project transfers a new, clean technology tattfsAfrica that is not even common industrial pieest
in Annex 1 countries. Also, the project will learlan enhancement of skills as employees will Hadth
to operate both the @ abatement catalyst and the Automated Monitoriysesn.

AEL is an ISO 9001 and 14001 certified company. preeedures for monitoring, regular calibrations
and QA/QC are fully embedded into the procedurgaired by ISO 9001/14001 and documented in the
applicable 1ISO handbooks.

The financial benefits from the sale of CertifiehiEsion Reductions (“CERs”) will be used to offtet
capital and operating costs of the project to mtevor its continued operation throughout the dnegi
period.

' IPCC Second Assessment Report (1995)
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Through the sale of CERs, AEL will also be ablémprove its profitability and ensure employment,
contribute to economic prosperity in the regiomad as invest in further clean technologies toriave
its environmental performance.

AEL'’s shares are owned by AECI and Tiso (a “blacipewerment” investment company). A share of
AEL’s CDM profits will go to the Tiso-AEL Communitipevelopment Trust which benefits two local
communities near Modderfontein: Alexandra and Teabéspecially an Environmental Education Pro-
ject (EEP) aimed at local schoolchildfeihe EEP will improve social structures and soaraknities in
the community.

Furthermore, the project activity may well stimelahe implementation of further CDM projects in
South Africa. Compared to tertiary catalyst teclaygl which requires additional natural gas foos
eration, the implementation of secondary catalshmnology also indirectly contributes to the Soth
rican Government’s Energy Efficiency Stratdégy

In these aspects, the project will contribute ®dhstainable development objectives of South Afiric
accordance with the National Environmental Managemet No. 107 of 1998. The project has already
received Letters of Endorsement from the Ministriiinerals and Energy in South Africa and the Ger-
man Federal Ministry for the Environment, Naturen€ervation and Nuclear Safety. A letter of Ap-
proval from the South African government is onlyaibable once the project has been validated

‘ A.3.  Project participants: ‘

Name of Party involved (*) Private and/or public entity(ies) | Kindly indicate if
((host) indicates a host Party) | project participants (*) the Party involved
(as applicable) wishes to be

considered as
project participant
(Yes/No)

South Africa (host) African Explosives Ltd (“AEL"):[ No

AEL is the owner and operator of
the No. 11 nitric acid plant in
South Africa.

United Kingdom N.serve Environmental Services| No
GmbH, Germany (“N.serve”) is g
developer and financer of CDM
and Jl projects.

‘ A.4.  Technical description of the project activity ‘

\ A.4.1. Location of the project activity. \

%2 See Annex 5 for more detailed information on theionmental Education Project.
% See http://www.dme.gov.za/energy/efficiency.stm

* Seehttp://www.dme.gov.za/dna/dna_approvalprocessustder “mandatory submission”.

® The UK DNA also accepts Non-UK entities as potniroject participants, if they are located inlé lember
state; due to the extraordinarily high fees prdgefiarged by the German DNA, the project partinipdave
agreed to apply to the UK for obtaining investouminy approval.

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFCCC ‘
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A4.1.1.

South Africa

A4.1.2. Region/State/Province etc.:

Province of Gauteng, South Africa

A.4.1.3. City/Town/Community etc:
Modderfontein, east of the City of Johannesburg
A4.1.4. Detail of physical location, includingnformation allowing the

AEL operates an industrial complex at Modderfontapproximately 20 km north-east from the centre
of the City of Johannesburg. The postal addreB©idodderfontein 1645. This PDD covers the larger
of the two nitric acid plants — named No. 11 — eped at this location. The exact longitude andudé

of the plant’s location is 26° 05’ 50" South an8°2L0’ 26" East.

A regional map shows the location of Modderfonteimear Johannesburg
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Aerial photograph shows the location of the No. 1flant in relation to the No. 9 plant on the site

® Coordinates according to Google Earth©, versin291 (beta)
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No. 9 Nitric Acid Plant

No. 11 Nitric Acid Plant




PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFCCC }

Pl
iz

CDM - Executive Board

page 6

The No. 9 nitric acid plant operated on the AELduction site has been developed as a separate CDM
project. The No. 9 PDD has been submitted to thdatar for the purpose of initiating the Globab&e-
holder Consultation process on thd' Teecember 2006 for publication on the UNFCCC wed/ si

Sectoral Scope 5: Chemical Industry

A.4.3. Technology to be employed by the project ity : ‘

The project activity entails a transfer of

» state-of-the art PO abatement technology which is not even commoppfied in Annex | countries.
e Specialised monitoring equipment

» Training of staff for installation, operation ancimtenance of catalyst and AMS, etc.

A number of NO abatement technologies have become availableipdst 2 years after some 10 years
of research, development and industrial testindy @ow that NO regulation is likely to be introduced
in the EU in the near futut@nd with the incentives provided by the Kyoto Bool nitric acid plant op-
erators are considering adopting these technoloyi€s abatement technology is now commercially
available from a number of catalyst manufactuner@inly from Germany and the UK. These technolo-
gies are proprietary and will be sold or leaseditioc acid plants. The financing of this techngtag
facilitated by the CDM. Hence, the CDM will enalpi¢ric acid plants in non-Annex 1 countries to be-
come the pioneers of;N abatement of the global nitric acid industry

AEL will install a secondary MD abatement catalyst system upon successful ragistras a CDM pro-
ject, but has not yet finally decided on the cabilyendor.

Technology transfer and safety issues

As mentioned before, the secondary abatement temnbas been tested in several industrial trials i
which it has proven to be reliable in reducingdNand environmentally safe. Especially, its implatae
tion does not lead to increased Némissions. Neither is the environment directlynalirectly harmed
in any other way.

AEL will ensure that the chosen® abatement catalyst vendor will take back thelygsttat the end of
its useful life and refine, recycle or disposetadcording to the then prevailing EU standards.

Once installed, the catalyst itself and the AMShiug be operated by the local AEL-employees. All
project participants will work together on trainitige AEL workers to reliably supervise the effeetiv
operation of the catalyst technology, apply thealhsd monitoring system to measure the emission le
els and collect the data in a manner that allosscaessful completion of each verification procedur

7 Seehttp://cdm.unfccc.int/Projects/Validation/DB/OWXMOF RAUOL7A4HIUTRE6AO7VCP81/view.html

8 Responding to Article 30 of the EU ETS Directiv@é03/87/EC, the Commission has submitted a repateto
European Parliament and the Council considerinduhetioning of the Scheme. See the EU homepagerund
http://ec.europa.eu/environment/climat/emissiontmth2006_676final_en.pdbr this report which expressly con-
siders extending the EU ETS intg@lemissions (see page 6 therein).
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From the data collected during the baseline campamgNO emissions factor (EF) of 4.03 kg per
tonne of 100% concentrated nitric acid has beeabéshed.

AEL’s larger No. 11 nitric acid plant usually opegsiat full capacity throughout the year, thus juiog

the “base load” supply of nitric acid, whereas @ 9 plant serves as a “swing plant” to providedk-
load” nitric acid supply. On average, the No. 1dmplhas been producing an average of 236,097 tonnes
of nitric acid per yedrin the last 7 years, including an estimate for&200

Average Production Output of 100%concentrated nitric acid (2000 to 2006):

Year NAP (tHNO )
2000 219,020
2001 244,534
2002 246,495
2003 242,016
2004 226,715
2005 250,307
2006 223,595
Average 236,097

Assuming that the production of nitric acid in the. 11 plant continues at the levels observed durin
these past years, the estimated amount of emissituctions for the purposes of this PDD will bedshs
on an average annual production of 236,097 tsINO

Multiplied by the Elg_ of 4.03 kg/tHNQ, the annual baseline emissions are 294,9564C&3suming
that that emissions would stay the same withouptbgect activity).

Assuming a 90% abatement efficiency of thi®©Nbatement catalyst, the project emissions fosdmee
production output of nitric acid would be 29,496X€. The resulting amount of emission reductions
therefore would be 265,460 tG®per year.

Based on these assumptions, the estimated emieslontions generated by the project activity over a
10 year crediting period are projected in the télaew:

Estimated emission reductions over a 10 year credlilg period

Years Estimated Emission Reductions
[tCOze]

265,460
265,460
265,460
265,460
265,460
265,460

N|IOR|WIN]| -

° All nitric acid amounts are provided in metric tes of 100% concentrated Hi@nless otherwise indicated.
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8 265,460
9 265,460
10 265,460
Total number of crediting years 10
Total estimated Emission Reduc- 2,654,600
tions
Annual average over the crediting 265,460
period of estimated reductions

No public funding has been or will be receivedhia tlevelopment, implementation or operation of this
project. The complete financing of the project Wil borne by the Project Participants.

SECTION B. Application of a baseline and monitorirg methodology

This project is based on Approved Baseline and kdoing methodologies AM0034 (Version 02):
“Catalytic reduction of BO inside the ammonia burner of nitric acid plants”.

Furthermore, the project draws on approved baselgthodology AM0028 (Version 04.1) for the base-
line scenario selection and employs the “Tool Far demonstration and assessment of additionality”
(Version 03).

B.2 Justification of the choice of the methodologgnd why it is applicable to the_project activ-
iy,

The chosen baseline methodology AM0034 is applectdproject activities that install a secondary
abatement catalyst inside the ammonia burner dfia acid plant, underneath the precious metakgau
pack. This corresponds with the proposed projetitigc

The use of the chosen methodology is applicable as

1. The proposed project activity will be applied toeisting production facility installed prior toeh
31% December 2005. The plant has been commissionet amoperation since 1979. The existing
nameplate production capacity is 282,875 metriaésrof 100% concentrated nitric acid per year
(based on 365 operating days per year and a daily nameplatecitgpzt 775 t/HNQ)

2. Currently, the plant does not have argONdestruction or abatement facilities that coulcfiected
by the project activity.

10 As per AM0034 page 11.
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The project activity has no influence on the plamitric acid production levels.

The host country does not have any legal requiréerreduce BO emissions from nitric acid
plants.

Presently, no bD abatement technology is installed in the plant.
The project activity will not increase N@missions.
There is no NSCR De N@unit installed in the plant.

The installation of the secondarg®abatement catalyst will not lead to any additiatigct or in-
direct GHG emissions within the project boundary.

© N o o

9. A complete Automated Monitoring System (AMS) corspd of an BO analyser and a volume flow
meter, has been installed in the appropriate looas per AM0O034. The AMS has been continu-
ously operated since January 2006 to collect tkellvee data and will continue to measure concen-
tration and total gas volume flow in the stack dgrihe plant’s operation throughout the crediting
period of the project activity.
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\ B.3.  Description of the sources and gases includedthe project boundary \

The following flow chart displays the No. 11 nitacid plant on which the project activity is to dye
plied™. The boundary of the project activity includes tisenplete process equipment of the No. 11 nitric
acid plant as shown on the flow chart below.

(T ammoma |7
| evaroraTor | J

TAILGAE TG o

The gases relevant to the proposed project ac(aitg the nitric acid plant which is subject toatjgi-
nate from the ammonia oxidation process that take=e at about 900°C and 4.5 bar (gauge) at the pre
cious metal gauzes inside the plant’'s ammonia txid&eactor.

The main product of this reaction is NO createaiiglising ammonia (Nk) with atmospheric oxygen
(O,) (reaction 1). NO readily oxidises further to folN@, (reaction 2) and thereafter put to react with
water to form a mix of nitric and nitrous acid (c&an 3). Finally, nitrous acid is also transformetb
nitric acid (reaction 4), entailing an emissiorN#d, which is partially oxidised to NQreaction 2).
These intended chemical reactions (main reactiaresjhe following:

(1) 4NH+50>4NO+6HO
(2) 2NO+Q-2NO

1 A more legible hard copy version of the flow chaitt be made available to the validator during tesite vali-
dation. Upon request, it can also be sent to thEB.
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(3) 2 NQ + H0 > HNO; + HNG;
(4) 3 HNQ > HNOs+ NO + HO

The ammonia oxidation process (see reaction 1 glyosdels the desired NO molecules with a 90 to 95%
probability, depending on the maintenance of tleueste temperature and pressure parameters imsde t
ammonia burner.

However, these main reactions entail the formatioseveral unwanted gaseous by-products that ysuall
are emitted into the atmosphere. The undesireddgyats result from the following reactions (siée r
actions) that also occur in the ammonia oxidati@mtess:

€) ANH+30>6H0+2N

(b) A4NH+4 0> 6 HO +2NO
Side reaction (a) is irrelevant as it only resurtthe formation of water vapour and nitrogen, boté-
sent in the atmosphere in abundance. Reactiohdlever, leads to the emission ofN
On leaving the ammonia oxidation reactor some eMN© generated may decompose

- In the high temperature homogenous gas phase itledEmmonia oxidation reactor (especially if
the heat exchanger coils are inefficient or not@tadirectly underneath the ammonia oxidation sec-
tion)

- At platinum deposits downstream of the ammonia atkich reactor (provided that sufficient tem-
perature levels coincide with substantial traceglafinum and the gas flow velocity allows a suffi-
cient contact time)

- In sections of the plant downstream of the ammoridation reactor, where temperatures above
300°C may allow BO to spontaneously decompose.

An overview of all emission sources within the jboundary is provided below:

Source Gas Included? Justification / Explanation
! " . CO, No The process does not lead to
(O]
» Nitric Acid Plant o
8 £ | (Burner Inlet to Stack) | SHa | NO any €Q or CH, emissions
N,O Yes
o . ({0 No The process does not lead to
> | Nitric Acid Plant o
p= any CQ or CH, emissions
= (Burner Inlet to Stack) ﬁ% $0 ycQ H
o 2 es
g CO, No No leakage emissions are ex-
Q
'S |Leakage emissions  |CHs | No pected.
a N,O |No
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B.4.  Description of how the_baseline scenari identified and description of the identified bae-
line scenario:

The approved baseline methodology AM0034 (Versidnréfers to AM0028 with regard to the identifi-
cation of the baseline scenario. The following stepe taken from this methodology’s version 4.01,
adapted to the project activity in question andiappn a four-step-procedure: after the identifiica of

all principally viable alternatives to the propog®dject activity — combining technical solutiors f

N.O- (step 1la) and NQ (step 1b) abatement for reasons explained is¢lsend next paragraph below —
, those that would not comply with applicable legi@indards are eliminated (step 2). After condgciin
barrier analysis (step 3a), it is shown that astlea of the remaining scenario alternatives (wisamot

the project activity) is viable in spite of the iddied barriers (step 3b). It will be demonstratedow

that only one scenario alternative meets theser@itThis is the most likely “business as usuaé-s
nario, the assumed baseline scenario.

Step 1:ldentification of all realistic, credible and te¢tally feasible baseline scenario alternatives to
the project alternative.

The AM0028-procedure suggests assessh@@ &hd NQ abatement scenarios separately (steps 1a and
b). This is omitted, because N@batement options are only relevant if the,M€yulations in South Af-
rica would require an amendment of the plant. Hewe&EL is in compliance with South Africa’s NO
regulations without any such technical amendment.

Currently the regulator NOemissions limit for AEL’s No. 11 nitric acid plard 200 ppmv. AEL does
not normally exceed this limit and is thereforefuli compliance of the prevailing NQOregulations in
South Africa.

The baseline scenario alternatives should incllideoasible options that are technically feasiloldan-
dle N;O emissions. For the No. 11 plant, the principd#patable options are:

1) Status quo: The continuation of the current sibmtwithout installing any pO abatement technol-
ogy in the plant

2) Switch to alternative production method not invotyiammonia oxidation process
3) Alternative use of BD such as:
a) recycling of NO as feedstock for the plant;
b) The use of MO for external purposes.
4) Installation of a Non-Selective Catalytic Reduct{d!SCR) De NQ-unit*?
5) Installation of an MO abatement or reduction technology
a) Primary or tertiary measures to prevent the foromatir reduce BO

b) A secondary facility to reduce,® (like proposed project activity without registost as CDM
project activity)

12 Non-Selective Catalytic Reduction (NSCR): As a MS0eNQ; -unit would reduce BD emissions as a side reac-
tion to the NQ-reduction, a new NSCR installation can be regaatedn alternative JO reduction technology.
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These options should also include the CDM projetviy not implemented as CDM project. From a
technological point of view, the scenario 5 b)deritical with the proposed project alternative. ldoer,
implementing secondary catalyst technology witi@DM-project registration could in principle be an
alternative. The project’s registration with UNFC@@tails considerable additional costs that coeld b
avoided by not having the activity registered &DiM project. The last baseline scenario alternative
provides for this option.

The following options are technically not feasible:

Baseline scenario alternative 2) is not an opti@tause there is no other commercially viable radter
tive for producing nitric acid. In history, therave been other methods for producing nitric acid:

TheBirkland & Eydemethod applied electrical discharge on air to pogdsmall quantities of NQhat
could be reacted with water for equally small amsuwf nitric acid. This procedure requires large
amounts of electricity. It was applied for induakgroduction in Norway between 1902 and 1930. This
method did not prevail as it entails significanbguction costs.

The same is to be said for nitric acid productiocaading to théslaubermethodology. This was the
main procedure used before now predomi@stivaldprocess was introduced. It entailed reacting salt-
petre with sulphuric acid and required large amewifitooth to match current production levels.

Even if one considered these methods as viablersptamending an existent nitric acid productien fa
cility to operate using another process would mopbssible. Thus, AEL could not switch to an akern
tive production method without building a complgteew plant.

The use of MO as a feedstock for the AEL plant — as suggestesténario 3) a) — is technically not
practicable as it is not possible to produce nadm from NO. The recovery of pD for the sake of
gaining feedstock for the production process ispnatticed in any known nitric acid plant.

Scenario 3) b), the use of® for external purposes, is economically not viaddhe quantity of exhaust
gas to be filtered would be enormous comparedda@thount of nitrous oxide that could be recoveted a
the prevailing NO concentrations in the tail gas of AEL’s No. 1argl

Therefore, the baseline alternatives 2) as wed)ag and b) can be excluded from further assedsmen

Step 2:Elimination of all baseline scenario alternatitlest are not in compliance with applicable legal
or regulatory requirements. This step may alsaigkellaws and regulations that have another obgctiv
than GHG reduction, such as national or localkMé&yulations.

There is no legal national, provincial or local gaunent requirement for AEL to reduce NE€missions,
neither under the National Environmental Managem@nQuality Act (No.39 of 2004), nor under the
Atmospheric Pollution Prevention Act, Act No. 451965.

Neither of AEL’s nitric acid plants has N@batement systems installed. AEL uses coolingn¥ate
heat removal in the NCabsorption process.

So far, the NQ emissions statutory limit for AEL’s No. 11 nitrézid plants is 200 ppmv, and the aver-
age NQ emission for this plant is 186 (2006 average) ppARL’s nitric acid plants both have an at-
mospheric emissions certificate issued under timeo&pheric Pollution Prevention Act, Act No. 45 of
1965 that certifies that emission levels are in piiBnce with environmental standatils

13 Department of Environmental Affairs and TourisRegistration in terms of the Atmospheric PollutRrevention
Act, 1965 (Act 45 of 1965), Registration Certifiedio. 135/22.
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Recently, AEL has experienced occasional diffi@gltivith maintaining NQ@emission levels below the
statutory limit. This problem has been discussdti e DOE-representative during the on-site valida
tion visit. AEL has assessed a leakage in the ‘sléat gas heaters to be the cause for the ineceB)
levels in tail gas. This assumption was acceptetthéyuditor.

In order to resolve this problem, AEL has orderewbw tail gas heating system which will be insthiie
the plant in August 2007. The local environmentdaharity has been informed about the increased-emis
sion levels and the solution sought by AEL in acdahe authority approved this procedure.

All supporting documents have been submitted duthiegon-site validation conducted by the DOE,
whose representative declared these sufficiergdbsfying the validation prerequisites.

Therefore, it can be concluded that the continmadiothe current situation or status quo is in ain-
pliance with the current regulations.

The secondary abatement catalysts on the marketri@\shown to lead to any change in the levels of
NOx emissions of the nitric acid plants where theyeatested. Therefore, it can safely be assumed that
AEL’s NOx emissions will remain unaffected by the instatiatof the secondary catalyst. In any case,
NOy emissions are currently monitored by an NDIR aselyusing extractive gas technology as installed
for monitoring NO concentration. Therefore, any change ing@ission levels could easily be de-
tected and investigated.

The above scenarios are in compliance with alliapgple laws and regulatory requirements. Currently,
there are no laws or regulations in place that @aubhibit implementing any of the remaining scémar
alternatives.

Therefore, this step does not lead to the exclusi@ny of the aforementioned baseline scenaresradt
tives.

Step 3:Identification of those baseline scenario altauestthat face prohibitive barriers (step 3a) and
naming of the most likely scenario alternative [§sie).

In Step 3aof the baseline identification process, all baseBcenario alternatives that face prohibitive
barriers (investment related, technical or incorlyiia with the prevailing practice) are to berali
nated.

Investment barriers (economic/financial)

Scenario 4), the installation of a Non-SelectivéaBdic Reduction (NSCR) De NQunit is not eco-
nomically viable since AEL generally is operatimgcompliance with the prevailing N@egulations in
South Africa.

Should these NQregulations change in a way that would require A&install a NQ abatement unit,
the installation of an outdated technology (NSC&)rmt be conceived as a viable alternative tolinsta
ing a state-of-the-art Selective Catalytic Reduc{i8CR) NQ abatement unit. NSCR units require addi-
tional natural gas or ammonia to achieve suffictaittgas temperatures and/or the right reducing-en
ronment inside the catalyst leading to comparalgi bperational costs. By being led through the ab-
sorption tower the gas mix has been cooled doventeamperature level below what is required fg®N
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abatement catalysts to functibrBecause of this, a stack-mounted catalyst abatiesystem would only
work if the stack gas mix is re-heated. This isrbéene by combustion of additionally added natges.

The necessity to purchase additional gas wouldfgigntly contribute to overall operational expesse
Moreover, fitting NSCR units would halt productitor a significant time, because tail gas heatirgy sy
tems needed to be installed in the stackherefore, baseline scenario alternative 4) famgsficant
investment barriers.

Also, none of the PO destruction technology options — scenarios Sd)® — would require consider-
able additional investment without generating angricial or economic benefits to compensate fa. thi
Compared to the investment requirements for instathe catalyst technology, the costs for the
UNFCCC registration procedure are negligible. Tsiwhy scenario 5 b) would be slightly less costly
than the proposed project activity, but nevertreeronomically unattractive. The only option foinga
ing additional revenues would require a registrais CDM project activity.

There is no other revenue potential in implemensach technologies other than CDM related income.
Their operation does not create any marketableymtsdr by-products. However, any operator willing
to install and thereafter operate such technolaggs significant investment and additional opegatin
costs. The legislative and regulatory environmar@outh Africa does not require any investment i® N
abatement technology. Thus, any investment woulenbeely voluntary.

It is unlikely that any plant operator would in$&lich technologies on a voluntary basis withoatith
centive of any regulatory requirements (emissi@pst or financial benefits (such as revenues flam t
sale of CERS).

Therefore, any baseline scenario alternativesitichide the implementation ofa® abatement catalysts
will entail considerable investment barriers. Thagenario alternatives 4), 5) a) and b) all aregered
by significant investment barriers.

Technical barriers

Any of the available BD abatement technologies are integrated in thie @itid plant. In Annex | coun-
tries the installation and operation of N20 abateinsatalysts has been developed to a degree that re
ders risks to plant functionality to a very low deg However, there is a — at least theoreticak-that
primary and secondary abatement technologies iEmwectly designed and installed, interfere wité t
nitric acid production process by causing a detation of product quality or a loss of productianmut.
This principally negligible risk may be slightlydreased if maintenance standards are below those of
Annex | countries.

Assuming that all catalyst technology option caoddinstalled in a fashion that guarantees full aper
tional functionality without any such negative effg there would be no technical barriers to anghese
baseline scenario alternatives with regard to taseses.

Barriers due to prevailing practice

*N,O abatement catalysts require a minimum gas mipéeature of at least 550°C in order to operatecttfely;
see the booklet no. 2 of the European Fertilizenhiacturers Association (EFMA), published in theeinet under
http://www.efma.org/Publications/BAT%202000/Bat0@dlet?.pdf(page 17 therein) for further information.

'3 For other disadvantages of NSCR technology séeFahA-booklet (also footnote 14) published in theeimet
underhttp://www.efma.org/Publications/BAT%202000/Bat02dlzlet2.pdf(page 18 therein).
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The installation of BO abatement technology currently is neither indaispractice in South Africa nor
anywhere else in Africa or even the industrialipads of the world. However, currently all nitricié
producers in South Africa are pursuing the impletaigon of NO abatement technologies in order to
participate in the CDM. Thus, it can be assumetlttiese activities would not take place in the abse
of CDM related revenues.

Step 3bdemonstrates that the identified barriers wouldpmevent the implementation of at least one of
the remaining alternatives (which is not the preabgroject activity).

Under step 3a it was demonstrated that those basstenario alternatives entailing the installatbn
N,O abatement catalysts face considerable barriers.

The only baseline alternative that is not preveigdny one of the barriers and that is in full pam
ance with the prevailing laws and regulations intS8dAfrica is baseline scenario 1): the continuatid
the current situation without installing any®abatement technology in the plant. Therefors, ithi
identified as the applicable baseline scenaridiferproposed project activity.

All other alternatives are eliminated and Stepdéi(tify the economically most attractive baseliliera
native) can therefore be omitted.

PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFCCC ‘



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1.

ONRECE A
~w

CDM - Executive Board

page 17
The table below summarises the findings of sedsieh:
Baseline Sce- Legal / Identified barriers Probabil-
nario Alterna- Technical | |nyestment | Technical | Common prac- | Ity
tive preclusion | ye|ated tice related
Continued plant
1 | operation without| No No No No Likely
change
Switch to alterna-
2 tive HNQ pro- Yes Irrelevant Irrelevant| Irrelevant Excluded
duction method-
ology
Yes
3a External use of _ Irrelevant Irrelevant | Irrelevant Excluded
N.O (Technical)
N,O re-cycling as Yes
3 b | feedstock for pro- hnical Irrelevant Irrelevant | Irrelevant Excluded
duction (Technical)
Installation of a
4 | NSCR DeNQ No Yes No Yes Very Low
unit
Catalytic NO
S5 | abatement tech-
a/b | nology without No Yes No Yes Very Low
CDM registration
B.5. Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofélregistered CDM project activity (assessment
and demonstration of additionality):

This section employs the “Tool for the demonstratmd assessment of additionality” (Version 03) as
agreed by the CDM Executive Board and publishdeeibruary 2007 (“Additionality Tool”).

Step 1:As suggested by AM0034 (Version 02), step 1 of pdoce proposed by the Additionality Tool
has been omitted. The identification of scenanoaliernative to the project activity has been cated
within the baseline scenario identification processese B.4. above).

Steps 2 and 3To establish additionality, the Additionality To@lquires an investment or a barrier
analysis, focussing on the comparison of the preggsoject activity with the identified baselineesc
nario. Alternatively project applicants can selectio both.

Here, an investment analysis is chosen to carryhigipart of the procedure. This corresponds wiiép
2 of the Additionality Tool; thus, step 3 (compnigithe option of a barrier analysis) is omitted.

Step 2: Investment Analysis
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Step 2a:At first, the appropriate investment evaluation moefology has to be chosen to conduct the
comparative investment analysis between the idedtliaseline scenario and the proposed projeat-acti

ity.
As demonstrated above (B.4.), none of the tworadtieres generates any additional financial or eco-

nomic benefits besides those obtainable from tlecaCERS, which implies the applicability of ansi
ple cost analysis. This evaluation method is chdsza.

Step 2b — Option I. Simple Cost Analysis:

The proposed project activity will lead to sign#itt investment and operating costs for the engimger
construction, shipping, installation and commissigrof the secondary J® abatement catalyst and any
necessary modifications of the basket currentlgingl the rashig rings. In addition, AEL will hawe t

pay a regular lease fee for the continued operaimhregular replacement of the seconda® Bbate-

ment catalyst. The investment and operating castthe Automated Monitoring System (AMS) amount
to approximately EUR 80,000 (AMS purchasing priges costs for maintenance and replacement parts,
excluding any labour costs) throughout the credipariod.

The estimated costs of the project amount to EJRllion of which an estimated EUR 1.4 million are
for the NO abatement catalyst, approximately EUR 1 millionthe purchasing of the AMS and the
operation of the project by AEL staff and EUR 0.@ion for validations and verificatiort&

The identified baseline scenario alternative —cihrtinuation of the current situation, operating titric
acid plant without an YD abatement catalyst — does not incur any additiooss.

Therefore, the proposed project activity is finaflgiand economically less attractive than the lxase
scenario.

(Step 3, Barrier Analysis is omitted, see above)
Step 4 Common Practice Analysis

Step 4 assesses the common industrial practi¢eiarea, where the project activity is to be imple-
mented and thus allows verifying the results olgdim the previous steps. If the technology th#o ise
installed is the common industrial practice in tbgion already, this would indicate that the propes
tivity is financially and economically more attrae than the baseline scenario alternative andhatr
there are no considerable barriers for its impletatem.

Market studies (e.g. by EFMA, EU IPPC, US EPA, IBGRow that MO abatement technologies have
not yet spread out into the nitric acid industrgm®in Annex 1 countries, apart from occasional gtdal
testing. The main reason for this is a lack of fegon / incentive to reduce ® emissions.

The research and development work done so far l@ee driven by a general expectation that industri-
alised countries — especially the EU, USA, JapahGenada — may eventually introducgONemission
caps. EU legislation initiating such a limit is @ndvay already and will probably enter into foroe i
2007.

The proposed project activity would lead to a fiiste installation of MO abatement technology for ni-
tric acid plants in the region. Up until today, t@mmon practice in the area is to operate sudlities

' More accurate and detailed confidential informatim investment and operation costs can be distlusthe
DOE and the CDM EB upon request.
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without any NO abatement technology. This situation is changmg, since other nitric acid plant op-
erators are also planning to implemen©ONabatement technologies as a CDM project activity.

Therefore, the analysis of the common industriatpce indicates that the proposed project actisity
additional to the baseline scenario.

Conclusion:

Currently, there are no national regulations oal@dpligations in South Africa concerning®lemis-
sions. It is unlikely that any such limits on@lemissions will be imposed in the near future.

AEL is in no need to invest in any® destruction or abatement technology. Neithettaee any na-
tional incentives to promote similar project adtas. Without the sale of the CER’s generated by th
project activity no revenue would be generatedtaerdechnology would not be installed. No income
from any kind of potential product or by-productept CERs are able to pay back investment costs as
well as running costs for the installation of thegmsed project activity as no marketable produdtyo
product exists. The proposed CDM project activityndoubtedly additional, since it passes all thpss
of the “Tool for demonstration and assessment dithality”.

The registration of the project activity as a CDkjEct and the resulting expected CER revenuethare
single source of project revenues. CDM registraisaimerefore the decisive factor for the realizatbf
the proposed project activity.
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‘ B.6. Emission reductions: ‘

| B.6.1. Explanation of methodological choices: |

1. Determination of the permitted operating conditons of the nitric acid plant to avoid overestima-
tion of baseline emissions:

In order to avoid the possibility that the opergtaonditions of the nitric acid production plangé anodi-
fied in such a way that increasegN\generation during the baseline campaign, the aloramges for
operating conditions shall be determined for tH¥ang parameters: (i) oxidation temperature; @Xi-
dation pressure; (iii) ammonia gas flow rate, aayldir input flow rates. The permitted range shol
established using the procedures described belote fiat data for these parameters is routinelgddg
in the process control systems of the plant.

i. Oxidation temperature and pressure:

Process parameters to be monitored are the foltpwin
OT, Oxidation temperature for each hour (°C)

OR, Oxidation pressure for each hour (Pa)
OT.omaNOrmal range for oxidation temperature (°C)
OPR.orma Normal range for oxidation pressure (Pa)

For the determination of the permitted operatingditions, the methodology suggests that historirop
ating data as logged by the process control systemld be used. However, there is no such dat& avai
able at AEL’. Because neither South African law nor AEL managenpractices required recording and
storing of the above operating parameters, theitistalues are unknown. The monitoring results for
Oxidation Temperature and Pressure have been ebytiiscarded in the past and are therefore not
available to establish the normal range.

As a substitute, the appropriate values containeda technical manuals of the No. 11 nitric adahp
were used to derive these normal raﬁ"géizae section B.6.2, B.16, 17, 18 and 19 for detalil

ii. Ammonia gas flow rates and ammonia to air ratioinput into the ammonia oxidation reactor
(AOR):

Parameters to be monitored

AFR Ammonia gas flow rate to the AOR (tiH)

AFRmax Maximum ammonia gas flow rate to the AORH#)
AIFR_ Ammonia to air ratio (%)

AIFRmax_ Maximum ammonia to air ratio (%)

Historic data of daily Nklconsumption was used to obtain determine the rahgd-R for the five his-
toric campaigns (excluding abnormal campaigns). @uan inappropriately adjusted monitoring range

" This has been confirmed by means of a writterestant from AEL's project representative Mr Leon Aop.
This statement is to be found in Annex 6 below.

Also, AEL made available to the validating DOE sdogesheets that were used for recording the glarameters
prior to the installation of the first AMS. Datadnthese log-sheets was manually inserted. Therpseas relevant
for AM0034 stated as being unavailable within fR3D were not contained in the log-sheet templagel &g that
time. Upon request, the sample log-sheets can lble meailable to the CDM EB.

'8 See AM0034: Baseline Emissions, 1.i.b)



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 03 .1. UNFCCC "

CDM - Executive Board

page 21

of the data acquisition system installed at thetplhe measured values had to be adjusted byriiagto
the obtained results; this procedure and the uyidgrteasons are explained befdw

2. Determination of baseline emission factor: measement procedure for NO concentration and
gas volume flow

N,O concentration and gas volume flow are to be mosdt throughout the baseline campaign by an
Automated Monitoring System (AMS) which is to bstalled and operated using European Norm 14181
(2004) as guidance where applicable. The AMS pes/geparate readings fogONconcentration

(NCSG) and gas volume flow (VSG) for every two setpof operation of the plant.

Error readings (e.g. downtime or malfunction) ax@i¢cated by the digital alarm conditions of the-ana
lyser.

Measurement results can be distorted before ard@driods of downtime or malfunction of the moni-
toring system and can lead to mavericks. To eliteisach extremes and to ensure a conservative ap-
proach, the following calculation steps are to peliad to the complete data series gONconcentration
as well as to the data series for gas volume fldvis procedure will be applied to data obtainedraft
eliminating data measured for periods where thetgperated outside the permitted ranges:

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (Ss)

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

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

e) Calculate the new sample mean from the remainihgeggvolume of stack gas (VSG) angON
concentration of stack gas (NCSG))

The average mass ot® emissions per hour is estimated as product oRtB8G and VSG. The
emissions per campaign are estimates product©féxnission per hour and the total number of com-
plete hours of operation of the campaign usingaelewing equation:

BEgc = VSGac * NCSGyc * 10° * OHge

The plant specific baseline emissions factor reprtisg the average & emissions per tonne of nitric
acid over one full campaign is derived by dividihg total mass of XD emissions by the total output of
100% concentrated nitric acid for that period. ©kerall uncertainty of the monitoring system sladgo
be determined and the measurement error will beesspd as a percentagfNC). The NO emission
factor per tonne of nitric acid produced in thedli@® period (ER.) shall then be reduced by the esti-
mated percentage error as follows:

EFs. = (BEsc / NAPgc) (1 — UNC/100)

In the absence of any national or regional regotatifor NO emissions in South Africa, the resulting
ERs. will be used as the baseline emission factor.

The gauze supplier and gauze composition durindpaiseline campaign is the same as during the his-
toric campaigns used to establish the permittedatiog) conditions. Therefore, the gFlerived is valid.

The plant was operating within the permitted raofeormal operating conditions for more than 50% of
the time. Also, the operating conditions during ltlaseline can be regarded as representative ofahorm
operating conditions, because — with a statistoafidence level of 95% — the average values of the

9 See section B.6.2 (tables B.10 AFR, B.11 AERB.12 AIFR and B.15 AIFR,,) for further information.
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permitted operating range fall within the averagkigs obtained during the baseline campaign. There-
fore the baseline campaign is valid and the resylf_ can be applied to calculate the resulting emis-
sion reductions of the project.

Campaign Length

In order to take into account the variations in pamgn length and its influence on®l emission levels,
the historic campaign lengths and the baseline aampength are to be determined and compareckto th
project campaign length. Campaign length is def@ethe total number of metric tonnes of nitriclaat
100% concentration produced with one set of gauzes.

The average historic campaign length (6ls) defined as the average campaign length for tstetc
campaigns used to define operating condition (tleeipus five campaigns), will be used as a caphen t
length of the baseline campaign. Data of nitridarioduction during the historic campaigns has been
recorded for the No. 11 plant and was used forutatle the average historic campaign length.

If CL gL < CLomais thenall N,O values measured during the baseline campaigbheased for the cal-
culation of EF_ (subject to the elimination of data that was maneitl during times where the plant was
operating outside of the “permitted range” of opiegparameters).

If CL g > CLormai, then NoO values that were measured beyond the length gf{zlduring the produc-
tion of the quantity of nitric acid (i.e. the finginnes produced) are to be eliminated from theutation
of ERg,.

Although historic operating parameter data are aitalvle, the production output (i.e. the NAP vajues
of both AEL plants had been recorded. Thereforng, pbssible to compare GlLand Claoma for this pro-
ject activity as required by AM0034.

Leakage

As per methodology AM0034, no leakage emissionutaton is required since no leakage emissions are
expected to occur as a result of the project dgtivi

Project Emissions

Over the duration of the project activity,® concentration and gas volume flow in the stacthefnitric
acid plant as well as the temperature and presgmonia gas flow and ammonia-to-air ratio wél b
measured continuously.

The same calculation steps that was applied tbdlseline data series is applied to the project skxias
of NCSG and VSG:

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equdl.86 times the standard deviation)
d) Eliminate all data that lie outside the 95% oderice interval

e) Calculate the new sample mean from the remaiahges

PE,= VSG * NCSG * 10 * OH

In order to take into account possible long-ternissians trends over the duration of the projeavagt
and to take a conservative approach a moving agexanssion factor shall be estimated as follows:

Stepl:estimate campaign specific emissions factor foheanpaign during the project’s crediting pe-
riod by dividing the total mass of,@ emissions during that campaign by the total pcado of 100%
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concentrated nitric acid during that same campdignexample, for campaign n the campaign specific
emission factor would be:

EF, = PE,/ NAP,
Step 2 estimate a moving average emissions factor lmilzdkd at the end of a campaign n as follows:
EFan=(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 achiemedcampaign 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 = EFyan
If EFman< EF, then EE = EF,

Minimum Project Emissions Factor

N,O emissions that may result from a potential builofiplatinum deposits. After the first ten cam-
paigns of the crediting period of the project, lineest EFn observed during those campaigns will be
adopted as a minimum (EF). ERyi, Is equal to the lowest EFn observed during thst 1i0 campaigns of
the project

crediting period (MO/tHNG). If any of the later project campaigns resultamER that is lower than
EF.in, the calculation of the emission reductions fat gparticular campaign shall used.fzfand not EE

Project Campaign Length

If the length of each individual project campaign,@ longer than or equal to the average histonu-ca
paign length Clema, then all NO values measured during the baseline campaigheased for the cal-
culation of EF (subject to the elimination of d&tam the Ammonia/Air analysis, see above). If,GL
CLomas recalculate Ef by eliminating those pO values that were obtained during the production o
tonnes of nitric acid beyond the C{i.e. the last tonnes produced) from the calcofatf EF.

Emission Reductions

The emission reductions for the project activitgioa specific campaign are determined by deduttieg
campaign-specific emission factor from the basediméssion factor and multiplying the result by the
production output of 100% concentrated nitric amrér the campaign period and the GWP gDN

ER = (ERL — ER) * NAP *GWPy20

According to AM0034, the value for Nitric acid praxtion (NAP) during the project campaign shall not
exceed the design capacity of the nitric acid plant

The existing production capacity is 282,875 mdwimes of 100% concentrated nitric acid per year
(based on 368 operating days per year and a daily nameplatecitgpz 775 t/HNQ). Therefore, the

20 As per AM0034 page 11.
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No. 11 nitric acid plant shall not be eligible tare CERs for any tonnes of nitric acid produceceexie
ing 282,875 in any one year.

The No 11 nitric acid plant was commissioned in9.9e basis of the plant design was to guarantee a
production of 650 metric tons of 100% acid per dayL996 trials were carried out to up-rate theacap

ity of the plant. The limiting factor identified wahe airflow through the plant. Trials involvec tim-
stallation of a dedicated air compressor to supipybleach airflow. This was not successful duthéo
failure of this air compressor. Subsequent invesiigs into the compressor train revealed thaptaet

can be operated up to 775 tHM@ay acid by speeding up the compressor train,ouithaving to run a
secondary compressor. This is the current modeefation. Currently plant output is however resgdc
as a result of a high pressure drop through a nuofbeessels. These vessels are going to be raplace
the shutdown to be carried out in August 2007, withintention of returning the plant to the aboeem
tioned higher production rates at best. However pllant has been operated according to maximum and
even beyont daily design capacity for short periods of timefia past.

Therefore, the currently valid value of 775 tHNG2r day provides an adequate basis for deriviag th
maximum annual nitric acid production output (NA&) which CERs may be earned.

N.serve Database Management System (N.DBMS)

All data necessary for the monitoring and verificatprocedures related to the project activityteaas-
ferred from the nitric acid plant’s data acquisit®ystem into N.serve’s dedicated relational daaba
management system (“N.DBMS”) based on Microsoftessc2002. Database management systems are
designed for a structured storage of large amanfrdata providing for minimum redundancy and maxi-
mum flexibility to allow best practice data analysi

The N.DBMS is designed to conduct all the calcolasteps required by the methodology in order to
derive the baseline and project emissions factods@ calculate the amount of emission reductieas r
sulting from the project activity.

A detailed example of the source date fed intd\tHi2BMS is contained in Annex 3: Baseline informa-
tion.

2L AEL has on occasion produced more than 775 tklipd day; for example on £4une 2002 AEL produced 781
tHNO:s.
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B.6.2. Data and parameters that are available atalidation: |

All of the monitoring equipment used to derive tiaa for this PDD has been made part of the ISO
9001/14001 procedures. The South African Bureabtafhdards (SABS) is the designated auditor for
these standards at AEL. Therefore, all of the noomg equipment is subjected to the regular “SABS
testing loops” as part of the ISO 9001/14001 praces!

Detailed information on the AMS installed at tharglis contained in section B.7.2 below as welhas
Annex 4. These parts of the PDD also deal with Q2v€sues.

Data / Parameter: B.1/NCSGc
Data unit: mMgNO/Nm3
Description: NO concentration in the stack gas during the baseampaign.

Source of data used: NDIR® gas analyser (Environnement S.A. MIR 9000)

Value applied: 1,628

Justification of the AMO0034 requires the determination of the conceianadf N,O in the stack
choice of data or de- | gas. NCSG is continuously monitored with an NDIR gaalysef and moni-
scription of measure- | toring results are taken and recorded for everydeands of plant operation.
ment methods and pro- Hourly means for NCSG are derived by the SCADA dafguisition system.
cedures actually ap- | NCSG data taken during times when the plant wasabipg outside the permit
plied : ted operating range were eliminated. The remaihgly average values
where subjected to the following calculation steps:

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equdl.86 times the standard de-
viation)

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

e) Calculate the new sample mean from the remaNiD§G values

The value is converted from ppmv (the mean beir@@2ppmv) as permitted
by AM0034°,

Any comment: After significant difficulties with &NO analyser on the No. 9 nitric acid
plant, AEL has decided in February 2007 to reptheeexisting Environnemer
MIR9000 analysers in both the No. 9 and No. 11 tphdth new ABB Uras 14
analysers.

—

22 The Environnement S.A. MIR 9000 gas analyser leas lwertified according to 1SO 14956, QAL1 procedias
suitable for stack gas concentration monitorindl®f, NO,, SO, and various other gasses. At the time of instahat
of the AMS at AEL’s No. 11 plant, no analyser waaikable on the market that had already passe@#lel suit-
ability certification for NO.

% See page 16 of AM0034 (table: Baseline emissioarpaters, row B.1)
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For the No. 11 plant, this substitution will takage after the Environnement
analyser has been QAL2-tested in order to ensergalidity of the data sets
recorded during the baseline campaign.

Data / Parameter: B.2 VSG¢

Data unit: Nn¥h

Description: Normal gas volume flow rate of thecktgas during the baseline campaign.
Source of data used: Gas Volume Flow meter, EmeéRasemount Annubar® Model 485

Value applied: 70,821

Justification of the
choice of data or de-
scription of measure-
ment methods and
procedures actually
applied :

AMO0034 requires the determination of the gas voldiow (VSG) in the stack.
VSG is continuously monitored with a flow meter andnitoring results are
taken and recorded for every two seconds of plpataiion. Hourly means for
VSG are derived by the SCADA data acquisition systéSG data taken during
times when the plant was operating outside the pigoperating range were
eliminated.

The flow meter is ranged to a maximum flow of 18@6r/h (corresponding to
normal nf at a stack temperature of 113°C and stack pres§@®.6 kPa (abso}
lute) or 856 mbar) and a maximum differential pueesof 1.898 kPa (gauge).
The flow meter was not re-ranged during the basedampaign in order to
avoid a confusion of the baseline date. Theretbemeasured VSG data hav
to be multiplied with a standard factor of 0.958%rder to give the normal
flow for the above assumed conditions.

D

This factor will be readjusted in the QAL2-testimgpcess that the AMS in-
stalled at the No. 11 plant will be subject to.dTtast will be conducted — in
accordance with the requirements of AM0034 — fgdoncentration and stack
gas volume as specified by EN 14181.

For the project campaigns, the flow meter will badjusted to the appropriate
range so that this factoring of the measured vialu® longer necessary.

Also, the corrected measured data need to be carafeehfor the actual prevail
ing temperature and pressure in the stack thrauglfollowing calculation:

Ps*Vs Pa*Va
Ts Ta

Where:

P refers to the Pressure (mbar) [conversion fromtkRmbar is a factor of 10]
V the volumetric flow rate (fihr)

T the temperature in Kelvin (Note 1 K =T (°C) +3}7

Subscript “s” refers to the actual stack values

Subscript “a” refers to the assumed stack condstion

This simplifies to:
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Pa, Ts

Ta Ps

As an example

Vs=Va*

The assumed stack temperature and pressure vagu2$2fC and 846 mbar.
The measured values are: 115.16 °C and 842.59 tdbeng a flow from the
acquisition system of 73,165.32 and the conversfdh9594 gives a final flow
of 70,873.28 Nriihr.

846%(115.164273)
(273+4113)*842.59

73165.32%0.9594 % =7T0873.28

The resulting hourly average VSG values are nowesged in Nriih as re-
quired by AM0034 and where subsequently subjedehd following calcula-
tion steps:

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
a) e) Calculate the new sample mean from the remamB@ values
Any comment: None
Data / Parameter: B.3 BEc
Data unit: tNO
Description: Total MO gas flow for baseline campaign
Source of data used: Calculation from measured data
Value applied: 521.35

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

The total mass YO emissions during the baseline campaign are detedwas a
product of NSCG, VSG and the total hours of operatiuring that baseline
campaign:

"BEsc = VSGac * NCSGac * 10° * OHge

Any comment:

None
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Data / Parameter: B.4 OHsc

Data unit: hours

Description: Operating hours

Source of data used: Process Control System.
Value applied: 4,521

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

Required by AM0034 to determine the total mass gioms of NO during the
baseline.

Since the design plant operating temperature isdext 820°C and 905°C, by

" definition the plant is offline if the temperatwexorded is at or below 800°C
For practical purposes, each hour for which the amanoxidation temperatur
(OT}) was recorded to be below 830°C is excluded froendetermination of
OHgc.

4%

Any comment: None

Data / Parameter: B.5 NARc

Data unit: tHNQ

Description: Metric tonnes of 100% concentratedadcid produced during the baseline
campaign.

Source of data used: Mass balance calculation

Value applied: 136,476

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

Required by AM0034 to calculate the average bas@missions factor (BB

per tonne of 100% concentrated nitric acid produhathg that baseline cam-

paign. NAP is determined by a mass balance caloalaccording to the fol-
-lowing procedures:

The opening and closing stock are determined Oy llarel measurements of
the plant operator for each production day androeEmbin the production logs

Currently roughly 5% of the nitric acid productiendelivered to consumers
outside of AEL. A pipeline delivers nitric acid éxternal consumers based o
the same site as the No. 11 nitric acid plant. ddlevery volumes are measurg¢
by flow meters. Deliveries of nitric acid to consens by tanker truck are
checked and recorded on a weighbridge.

The majority of nitric acid produced (approximat8§2) is supplied to AEL’S
own Ammonium Nitrate (AN) plants on the same sitepipeline. The trans-
ferred volumes of nitric acid are determined byktkeavel measurements befor
and after the transfer. Normally there is no niroad production supplied into
the tanks during times of transfer to on-site comsts. Should that be the cas
the tank levels at the receiving plant are ched&edeceived nitric acid vol-
umes instead to determine the delivered nitric oldmes.

The total nitric acid delivered is then calculabsda mass balance calculation.

bd
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Using all these figures the total mass of nitriclggroduced is calculated to
derive the Calculated ProductidBecause both of AEL’s nitric acid plants or
site (No. 11 and No. 9) produce into the same g&otank, the Calculated Pro
duction is a combined result for both plants.

There is also a coriolis flow meter installed, whaontinuously measures the
production output of nitric acid into the storagaek. However, this flow meter
Is quite unreliable which is why AEL uses the ctdbed values for its financial
planning and reporting and uses the flow metertesualy for plausibility
checks.

The value of NAP has to be adjusted in accordanttette results of a com-
parison between Gk and Claoma: In the case of AEL No. 11, the baseline
campaign was longer than the normal historic cagmpkength. Therefore,
NAPgc as stated herein is not used for the calculatfdfiFg, , but rather Cle,.
mal IS @applied. The same adjustment will be appliethéovalue of operational
hours (OH).

Any comment: None

Data / Parameter: B.6 TSG

Data unit: °C

Description: Temperature in the stack gas

Source of data used: Stack temperature probe esitungixt to the volume flow meter.
Value applied: Not applicable

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

AMO0034 requires the determination of gas volumevfld normal conditions ir
the stack. In order to calculate from the measw®@ values to VSG at nor-
mal conditions, the actual temperature in the sisckeasured by temperaturg
- probes inserted directly next to the flow meteidaghe stack. The resulting
measurements are applied to each hourly mean V&@ fa@ calculation of
normal volume flow.

D

Any comment:

None
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Data / Parameter:

B.7 PSG

Data unit: mbar (absolute)

Description: Pressure in the stack

Source of data used: Stack pressure probe sitdatdly next to the volume flow meter.
Value applied: Not applicable

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

AMO0034 requires the determination of gas volumevfed normal conditions ir

the stack. In order to calculate from the measw®@ values to VSG at nor-

mal conditions, the actual pressure in the staskdde determined and ap-
- plied to each hourly mean VSG value.

Any comment: None

Data / Parameter: B.8 ER.

Data unit: tNO / tHNG;

Description: Emissions factor for baseline period

Source of data used: Calculated from measured(ttats of nitric acid produced / tons ofM emit-
ted)

Value applied: 0.00403

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

As required by AM0034 the plant specific baselingssions factor represent
ing the average JD emissions per tonne of nitric acid during theetias cam-
paign is derived by dividing the total mass gfO\Nemissions by the total outpt
-of 100% concentrated nitric acid during the basetiampaign. The overall un
certainty of the monitoring system shall also beedained and the measure-
ment error will be expressed as a percentdldd). The NO emission factor
per tonne of nitric acid produced in the baseliegqd (Efs.) shall then be re-
duced by the percentage uncertainty as follows:
ERsL = (BEsc / NAPsc) (1 — UNC/100) (tNO/tHNG:)
The given value is based on the preliminary assiomphat the UNC value
equals 5%. This estimate will be substituted byabeurate value based on th
QAL2-test yet to be conducted.

—

Any comment:

None
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Data / Parameter: B.9 UNC
Data unit: %
Description: Calculated uncertainty of the ovefaltomated Monitoring System (AMS)

Source of data used:

Engineering reports and @lonk conducted by the manufacturer of the
components of the AMS.

Value applied:

5 (estimated value; will be subsgitlby obtained value from QAL2 test as
soon as this is available)

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

In accordance with AM0034 the overall measuremegettainty of the AMS
is applied in the calculation of the baseline emoissfactor (EE).

No uncertainty data was available from the analysedor. Therefore, Cali-
bration data from the analyser vendor was usedltulate the expected unce
tainty.

The calculated values provided by the vendors eflthw meter (Rosemount
engineering report), stack temperature (uncertaotprding to SABS standa
specifications) and pressure probes (Rosemountstiat), the flow meter DF
cell (Rosemount engineering report), the tempeeaiansducer (calculation
calibration data), the analogue input card as agthe rounding errors result-
ing in the data acquisition system (SCADA) weredutd calculate the overal
uncertainty of the AMS by taking the square roothaf sum of the squares of
these values.

Any comment:

None.

d
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Data / Parameter: B.10 AFR

Data unit: kgNH/h

Description: Mean Ammonia gas flow rate to the ammamxidation reactor

Source of data used: Orifice plate

Value applied: Not applicable, monitored data oRAWill be used to determine if plant was

operating outside of ARR

Justification of the
choice of data or de-
scription of measure-
ment methods and
procedures actually
applied :

Normally, the monitoring of AFR is required by AMB®in order to determine
AFRax based on the historic campaigns. The ARalue thus obtained is the
used to determine those periods during the basahddhe subsequent project
campaigns where the plant is operating outsideepermitted operating cond
tions.

As direct_historichourly values on gaseous ammonia flow to the [damn-
verter is unavailable for the No. 11 plant, AEL kiatermined the AFR values
based on liquid ammonia consumption per day.

The daily NH consumption has been used to calculate the maxiAfeiifor
the five historic campaigns.
Table: Maximum NH gas flow to the AOR per day

Campaign  Start End Total NH; Maximum NH;

No. Date date consumed consumed per day
tonnes tonnes

C10 29 May 0324 Nov 03 34,914 219

C12* 27 May 0412 Dec 04 38,492 211

C13 15 Dec 04 24 Jul 05 43,187 206

Ci14 27 Jul 05 28 Jan 06 34,623 206

Ci15 03 Feb 06 31 Jul 06 28,824 198

The maximum daily flow rate was 2£&8NHs. This corresponds to an hourly
maximum flow rate of 9,094 kgNgh.

For measuring AFR values during the basetiampaign, the installed AMS ha
been used. However, when setting up the data atiqnisystem for the base-
line campaign, it was wrongly assumed that the datdrol system (“DCS")

indicates the ammonia flow in m3/h. In order toadbtthe values required by

4 AEL does a statutory shutdown every 3 years. Thhatdowns usually take place during a time thalt AEedicts
low customer demand. The last statutory shutdowsdeene during May 2004. Because of the timing isf shut-
down, the campaign before the shutdown (C11) hdwktmade shorter. Since this shorter campaign eiaepre-
sentative of normal operation, it was excluded ftbmanalysis.

%5 This value corresponds to the C10 value providettié table, after the top 2.5 percentile datals@ie been

eliminated.
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AMO0034, the measured results need to be convestkgNH/h.

Thus, the following formula is used for convertkgyh into m3/h and vice
versa:

Fv=Fm* 214/1/Mw

Where:
Fv — Volumetric flow rate in No'/hr
Fm — Mass flow rate in kg'hr
Mw — molar mass

This is based on the following assumptions:
1) The molar mass of ammonia (MHs 17g/mol.
2) The molar mass of air is 28.84 g/mol.

3) The volume of 1 mol of ideal gas at standard teatpee and
pressure (“STP”) is 22.41 I/mol.

4) For the example calculation below, the ammonia flowhe
converter is 5,774 kg/h.

The illustration below on how the adjustment iplaga to the data sets ob-
tained from the DCS, is based on the following refiee values:

To acquire the correct volumetric flow for the ammaoflow in the example
value, the following adjustment has to be made:

Fyo= Fin# [22_4}/114}‘)2
Ustng the sample values for ammonia:
Fv=5774 *(22-4%?)2 =10034m’ /I

Along these lines, all the data obtained from tl@SDs converted in order to
obtain the correct units.

None
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Data / Parameter: B.11 AFRax

Data unit: kgNH/h

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

Value applied: 9,094

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

AFRsx has been determined according to the descriptioadle B.10 above. It
is based on the maximum daily consumption of ammdviaximum AFR val-
ues based on daily (rather than hourly) valuesramee conservative in nature

" because composite values are on average lowesihgle hourly peak values
would be.

Any comment: None

Data / Parameter: B.12 AIFR

Data unit: % viv

Description: Mean Ammonia to air ratio into the aoma oxidation reactor

Source of data used: Measurements of AFR and pyiaiaflow rates (measured by orifice plate).
Value applied: 8.310 11.5 (AIFR will be used tdatenine AIFRq.y).

Justification of the
choice of data or de-
scription of measure-
ment methods and
procedures actually
applied :

The monitoring of AIFR is required by AM0034 in erdto determine AlFR..

Again, AEL applies a different approach for deterimg the historic AIFR val;
ues from what the procedure has been like for #selme campaign and will i
for the subsequent project campaigns.

For the historiccampaigns the allowable Nib Air ratio is taken from the con:
troller data sheet (No 11 Technical Manual, TM4&@2June 1977), since no
data on this value has been recorded prior tortstaliation of the AMS. The
range as specified in the manual is 8.3% v/v -%lvdv; therefore the maxi-
mum ammonia to air ratio is 11.5% v/v.

In the baselin\IFR has been calculated based on AFR (as desciibable
B.10 above) and by relating these known ammonia flalues is to air flow
values. The latter are converted to the requiredancording to the same pro-
cedure as the ammonia values.

Calculations are based on the following assumptions
1
2)

The molar mass of air is 28.84 g/mol.

The volume of 1 mol of ideal gas at standard teapee and
pressure (“STP”) is 22.41 I/mol.

For purposes of an example calculation, the aw fltto the
converter is 113,723 kg/h.

Based on these assumptions, the correct valubdéagxample amount can be
calculated as follows:

3)
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= Em(2241/ f
Fv=Fm ( Afu)
Using the sample values above for air gives:
Fr=113723+ (24 )= s8368m’ /i

Along these lines, all data collected by the DC& @nverted into the corre
value unit.

Any comment: None

Data / Parameter: B.13 Clg,

Data unit: tHNQ

Description: Length of the baseline campaign measur metric tonnes of 100% concen-
trated nitric acid produced during that baselin@gaign.

Source of data used: NAP

Value applied: 136,476

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

In accordance with AM0034 the baseline campaiggtle(Cls ) has to be
compared to the established average historic campangth (Cloma) Mmeas-
ured in tHNQ which has been recorded for No. 11 in the past; an

" If CLg. < CLnomas then all NO values measured during the baseline campa
can be used for the calculation ofdcFsubject to the elimination of data that
was monitored during times where the plant wasatpey outside of the “per-
mitted range”).

If CLg. > CLoma then NO values that were measured beyond the length g
CLoma during the production of the quantity of nitridég¢i.e. the final tonnes
produced) are to be eliminated from the calculatibBF, .

For No. 11 the average historic campaign produatiaa 123,290 tHN¢) see
table B.14 below. Thus, for the calculation ofzsEFonly those values below
this margin are to be taken into account.

ONRECE A
~w

agn

=

Any comment: None

Data / Parameter: B.14 Claormal

Data unit: tHNQ

Description: Average length of the historic campaigheasured in metric tonnes of 100%

concentrated nitric acid produced during that baselampaign.

Source of data used:

Mass Balance calculationssmided in NAP.

Value applied:

123,290

Justification of the

In accordance with AM0034 the average historic caigmplength (Chorma) IS

choice of data or de-

defined as the average campaign length for theristampaigns that were
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scription of measure-
ment methods and pro
cedures actually ap-
plied :

used to define operating condition. {gka presents the cap on the length of {
- baseline campaign from which the baseline emisdmetsr will be derived.

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

Campaign  Start Date End Date Total

No HNO3
produced
tons
C10 29-May-03 24-Nov-03 123,730

c12® 27-May-04 12-Dec-04 133,266

C13 15-Dec-04 24-Jul-05 138,908
Cl4 27-Jul-05 28-Jan-06 118,659
C15 03-Feb-06 31-Jul-06 101,888
Average 123,290

Therefore, the average historic campaign length.{&d) is 123,290 tonnes of
100% concentrated nitric acid.

Any comment:

None.

%6 See footnote 24 for information on why C11 wasttedi
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Data / Parameter: B.15 AIFRnax

Data unit: % viv

Description: Maximum Ammonia to air ratio into themmonia oxidation reactor.
Source of data used: Plant operating manual

Value applied: 115

Justification of the In accordance with AM0034 AIRRis used to determine those periods where
choice of data or de- | the plant may be operating outside of the permitigelating conditions.
;Cerﬁt'r?qgtzgg:?n%re}ojhe upper limits for ammonia flow and ammonia toratio shall be deter-
PIO" mined using one of the following three optionspieferential order:
cedures actually ap-
plied : a) Historical maximum operating data for hourly amnaogas and am-
monia to air ratio for the previous five campaigosfewer, if the plant
has not been operating for five campaigns; exclydionormal cam-
paigns; or,

b) If no data is available, calculation of the maximpermitted ammonia
gas flow rates and ammonia to air ratio as spe&thiethe ammonia
oxidation catalyst manufacturer or for typical ¢gdtdloadings; or

¢) If information for (b) above is not available, bdsmn a relevant techni-
cal literature source.

Since no historical data where recorded and availéle allowable NElto Air
ratio is taken from the controller data sheet (NoTkchnical Manual, TM4,
p250, June 1977). The range is 8.3% v/v - 11.5% therefore the maximum
ammonia to air ratio is 11.5% v/v.

Any 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 corntpdkermocouple inside the ammonia oxidatign

reactor and recorded by SCADA.

Value applied:

Not applicable

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

In accordance with AM0034 the oxidation temperatarthe ammonia oxida-
tion reactor (OF) has to be monitored and compared to the Nornmagjerdor
oxidation temperature (Qdma). VSG and NCSG data obtained during times

-when OT, was above or below QJma has to be eliminated from the calcula-
tion of ERg,.

Oxidation temperature is set and is never actighbnged during operation.
The composite thermocouple is made up of six inldial temperature probes
and continuously measures QUT,, is dependent on AIFR which is a con-

trolled parameter and should stay as constantsslge. OT, is therefore a
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control parameter for AIFR.

Any comment: None

Data / Parameter: B.17 OTormal

Data unit: °C (min and max)

Description: Normal range operating temperature

Source of data used:

Design specifications andatipgrmanual of the No. 11 nitric acid plant
(Technical Manual (TM4 June 1977, p. 280)

Value applied:

820°C (min.) and 905°C (max.)

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

AMO0034 requires the establishment of the normadjeanf operating tempera-

tures in the ammonia oxidation reactor. Since stohical data for the No. 11

plant are available, the range of operating tempezaf between 820°C and
- 905°C, as stipulated in the operating manual watiepto derive Oloma

|

The measuring range of the thermocouples determithie oxidation tempere
tures is set accordingly, i.e. when the plant #tire, the temperature readin]
will continue to show 820°C.

g

For practical purposes, all VSG and NCSG valuesrtaluring times when th
plant was operating at below 820°C will be excluded

Any comment: None

Data / Parameter: B.18 OR

Data unit: kPa (gauge)

Description: Oxidation Pressure for each hour

Source of data used:

Design specifications andadipgrmanual of the No. 11 nitric acid plant
(Drawing No. D31 113-4, Sheet 2, December 1977 r&lpe Instructions No.
M69.0300.2008, 1978; No 11 Plant Understandind 0.

Value applied:

Not applicable.

Justification of the
choice of data or de-
scription of measure-
ment methods and
procedures actually
applied :

In accordance with AM0034 the oxidation pressurthemnammonia oxidation
reactor (OB has to be monitored and compared to the Nornmgja&or oxida-
tion temperature (QBma).- VSG and NCSG data obtained during times when
OR, was above or below Q&nahas to be eliminated from the calculation of

EFRs.L.

AMO0034 prescribes the monitoring and recordinghef ©xidation Pressure for
each hour (O during the baseline campaign. This would imply theasure-
ment of pressure inside the Ammonia Oxidation R@a&tEL has no such
measurement equipment installed at that pointeatsthe available measure-
ments for air pressure before the ammonia-air-maxerused to determine QP

The pressure for the oxidation reactor is takethagressure at poil (air to
mixer pressure). The permitted range for the ojodapressure is inferred from

%" Copies of the technical

plant manuals can be geal/to the DOE upon request.
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the values given for poi# (HP compressor discharge pressure range).
Figure: Pressure points for No. 11

BLEACH AIR

GLAND SEAL AIR

PD = 15kPa

NON-RETURN
VALVE

Effective P =380kPa
Xﬂ AIR BLOW OFF
VALVE

SILENCER

During the baseline campaign (as well as for ptajampaigns) OP is moni-
tored as air pressure to the ammonia to air midelike during historic cam-
paigns, these data will be archived and analysedaqsred by AM0034.

Any comment: None

Data / Parameter: B.19 ORumal

Data unit: kPa (gauge)

Description: Normal operating pressure of the ammoridation reactor.

Source of data used: Plant operating manual.

Value applied: 365 — 450

Justification of the AMO0034 requires the establishment of the normafjeanf operating pressure

choice of data or de- | in the ammonia oxidation reactor. Since no histiritata for the No. 11 plant
scription of measure- | are available, the range of temperature stipulatélde operating manual was
ment methods and pro- applied to derive QBima

cedures actually ap-

plied : The upper limit is 450 kPa. The lower limit is infed from the effective dig

charge set point pressure, 380 kPa (Operatingutgtins No. M69.0300.2008
1978) and the pressure drop across the non-retalue (No 11 HNQ@ Plant
Understanding, p. 10). The pressure recorded asxidation pressure is taken
from Point A as contained in Figure 1 in table B.dbove. The pressure drop
given is 15 kPa. Since the MAir mixer appears down stream of the non-
return valve it is assumed that the lower presBomié in the mixer is 365 kPa.
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The oxidation pressure is measured in kPa.
For dual-pressure processes, the pressure rangessed is 400 - 600 kH
(Ullmann’s Encyclopedia of Industrial Chemistry, Bd, Vol. 23, p3).

a

Any comment: None

Data / Parameter: B.20 GSymal

Data unit: Name of Supplier

Description: Gauze supplier for the operating cbadicampaigns
Source of data used: Monitored / Invoices

Value applied: W.C. Heraeus

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

AMO0034 requires the monitoring of the supplier leé ammonia oxidation catg
lyst gauze. The recorded information is not furercessed in the methodol-
ogy but it is used as a plausibility check agaihstinformation for GC.

" AEL has been using ammonia oxidation catalyst ga(f#T Cplus”) supplied
by Heraeus for the past several years. The Hell@BGplus gauze contains
significant levels of Palladium (approximately dhed). The main motivation
for this is that it leads to a weight reductiortted (more expensive) Platinum.
A side effect of this gauze type is that the getm@neof N,O in the ammonia
oxidation process tends to be lower than with gagopataining little or no Palr
ladium.

AEL has used FTCplus gauzes supplied by Heraeusgltre baseline cam-
paign and intends to continue using the same grsiarilar composition of
gauzes for the foreseeable future.

Any comment: None

Data / Parameter: B.21 Gg.

Data unit: Name of Supplier

Description: Gauze supplier for the operating cbadicampaigns
Source of data used: Monitored / Invoices

Value applied: W.C. Heraeus

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

AMO0034 requires the monitoring of the supplier leé ammonia oxidation catg
lyst gauze. The recorded information is not furecessed in the methodol-
ogy but it is used as a plausibility check agaihstinformation for GC.

Any comment: None

Data / Parameter: B.23 GGormal

Data unit: %

Description: Gauze composition during the five trigt operating campaigns expressed as

percentage by weight of the precious metals PlatjiRhodium and, if appli-
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cable, Palladium comprising the Ammonia Oxidatiatalyst gauzes.

Source of data used:

Monitored / Gauze suppliayices

Value applied:

Platinum (Pt) 56.5%
Rhodium (Rh) 3.8%
Palladium (Pd) 37%

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

In accordance with AM0034, if the composition o Bammonia oxidation catg
lyst used for the baseline campaign and afterrtipgementation of the project
are identical to that used in the campaign foiirggthe operating conditions

- (previous five campaigns), then there shall beim@dtions on NO baseline
emissions.

Record of Gauze compositions installed during fiseohic campaigré:

|

Campaign Gauze Gauze Composition
Supplier Pt (%) | Rh (%) | Pd (%)
C10 Heraeus 58.3 3.9 37.9
C12 Heraeus 56.1 3.8 40.1
C13 Heraeus 56.4 3.8 39.8
Cl4 Heraeus 56.1 3.8 40.1
C15 Heraeus 55.4 3.8 40.8
Average 56.5 3.8 39.7
Any comment: None
Data / Parameter: B.24 GG,
Data unit: %
Description: Gauze composition during the basetem@paign expressed as percentage b

weight of the precious metals Platinum, Rhodium, @rapplicable, Palladium
comprising the Ammonia Oxidation Catalyst gauzes.

<

Source of data used:

Monitored / Gauze suppliayices

Value applied:

Platinum (Pt) 56.0%
Rhodium (Rh) 3.8%
Palladium (Pd) 40.2%

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

A change in the composition of the ammonia oxidatatalyst in the baseline

campaign to a composition other than that usebamptevious five campaigns

is permissible without any limitation on the@baseline emissions if the fol-
- lowing conditions are met

(i) The baseline catalyst composition is consideredommon practice in the

industry, or

(i) The change in catalyst composition is justifigy its availability, perform-

8 The figures shown here are rounded figures. Mraetdigures are commercially sensitive informatiarn can be
inspected by the DOE during the site visit and lsamade available to the CDM EB upon request.
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ance, relevant literature etc.

Otherwise, the baseline emission factor shall béosne conservative IPCC
default emission factor for # from nitric acid plants which have not installe
N,O destruction measures (4.5 kiMHNGO:).

GG, at AEL’s No. 11 nitric acid plant is the same &5.6a. therefore, the
results of the baseline campaign are fully valid applicable.

Any comment: None

Data / Parameter: B.26 ERyq

Data unit: tNO/tHNO;

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

tion

Source of data used:

Department of Environment&lisf and Tourism

Value applied:

None

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

- sponsible South African Environmental Authoritigsacontinuous basis. AE

There is currently no regulation in South Africatthimits the emissions of
N,O from nitric acid production.
However, the regulatory situation will be monitotadliaising with the re-

has a well established working relationship with tesponsible authorities an
exchanges information with their officials on aukg basis.

Any comment:
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B.6.3 Ex-ante calculation of emission reductions: |

Description of the N.serve Database Management Sgst (N.DBMS)

All data necessary for the monitoring and verificatprocedures related to the project activity teaas-
ferred from the nitric acid plant’s data acquisitisystem into a dedicated relational database neanag
ment system (“N.DBMS") based on Microsoft Acces§220Database management systems are designed
for a structured storage of large amounts of datwiging for minimum redundancy and maximum
flexibility to allow best practice data analysis.

Relation DBMS organize all data in tables. N.DBMS&imhy consists of three such tables, labelledP
JECTS CAMPAIGNS, and DATA _CROSS

The first table, ROJECTS serves as an anchor for all data stored. Each @bdyect must be defined
here, before any related data can be stored. PraeecTsprovides a unique identifier and a short name
for each project. In addition, project specificalatich as owner and location may be stored.

Structure of table ROJECTS

Field Name | Field Type | Comment

Projld Integer Unique identifier for the project
ProjName Text Short name of the project
ProjOwner Text Operator of the installation

ProjLoc Text Location of the installation (City)
ProjCountry | Text Location of the installation (Country)

Sample content of tableRBJECTS

Projects
Projld | ProjName ProjOwner ProjLoc ProjCountry
1|No. 11 African Explosives |Modderfontein |South Africa
2
3

Table GMPAIGNS defines the individual production campaigns andtaims data which describe the
campaign as a whole, such as date and time ofestdrstop and the physical units in which the data
stored. Each campaign must be defined here, béfoeeseries of related data can be stored.
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Structure of table AMPAIGNS

FieldName FieldType | Comment

Projld Integer Identifier of the project, to whithe campaign belongs

Campld Integer Identifier of the campaign

CampName Text Campaign name defined by owner

CampType Text Type of campaign: H (historical),lageline), | (Intermediate, be-
tween BL and CDM registration), P (Project)

DateStart Date Starting day of the campaign

TimeStart Date Starting time of the campaign

DateStop Date Stopping day of the campaign

TimeStop Date Stopping time of the campaign

Period Text Length of measurement period: hoursutes, seconds

CampLength | Number Length of campaign (measuredris of nitric acid produced)

AFR_Unit Text Physical unit of AFR data

AIFR_Unit Text Physical unit of AIFR data

NAP_Unit Text Physical unit of NAP data

NCSG_Unit Text Physical unit of NCSG data

Oph_Unit Text Physical unit of OPh data

OTh_Unit Text Physical unit of OTh data

VSG_Unit Text Physical unit of VSG data

Finally, the times series of the parameter valisted above are stored in tablam_Cross Each set
of values for the different parameters is idendfi®/ the Projld, Campld and a date/time-stamp.

Structure of table BTA_CROSS

FieldName | FieldType | Comment

Projld Integer Identifier of the project, to whitiie campaign belongs|
Campld Integer Identifier of the campaign to whilkba data belong
DateTime Date Date and time stamp

AFR Number AFR value

AIFR Number AIFR value

NAP Number NAP value

NCSG Number NCSG value

Oph Number Oph value

OTh Number OTh value

VSG Number VSG value

The tables ROJECTS CAMPAIGNS, and DATA_CRossare linked by so-called 1:n relationships. That is
for each project, there may be n campaigns anddoh campaign, m sets of data may be stored, where
and m indicated the number of campaign and das setpectively. Other than in Excel, for the pggo

of the calculations required by the methodologgréehis no practical limit for n and m when using a

DBMS such as Access.
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Data model
PROJECTS CAMPAIGNS DATA CROSS
Projld * » Projld * » Projid *
ProjName Campld * » Campld *
CampName DateTime *
AFR

Stars (*) indicate the primary keys of the thraadda, which make sure, that data sets are unique.

Using the database structure outlined above nibvg possible to analyse the data stored in marfgrelif
ent ways using the database query mechanisms pbbigl Access. All calculation steps and exclusions
of parameter sets required by AM0034 will be caroat by appropriately designed database queries,
which will be described in detail below.

Calibration using historical campaigns and calculaibn of the baseline emissions factor with
N.DBMS

The database would normally first be applied todemt a “calibration” of N.DBMS in accordance with
the historic data obtained from the previous 5 cigns. In the case of AEL No. 11, no such histdrica
data are available and therefore, this calibrasarot carried out.

Queries from N.DBMS to determine ER,_

Query % Results from Raw Data for exact campaign duration

The table below illustrates the N.DBMS table aftaery 1 which contains the raw data sets as taken
from the data acquisition system on-site after adgghem to the requirements of the N.DBMS format.

N.DBMS Baseline Calculation Project:  African Explosives No. 11, Johannesburg, South Africa
Baseline campaign Query 1: Without parameter limits, invalid data sets excluded
Parameter OH AFR AIFR Oph OTh NCSG NCSG VSG NAP
Unit h kg NH3 / h 1 kPa-g oC ppm mgN:iO/ Nm3/ h t
Count 5,002 5,002 5,002 5,002 5,002 5,002 5,002
Minimum 7 0.00 0.14 801 1.7 3.4 0
Maximum 7,933 0.99 846.44 903 1,581 3,106 81,671
Mean 5,563 0.11 378.67 895 784 1,540 67,870
Standard deviation 1,160 0.05 77.03 19 174 342 14,537
Sum 4,987 136,476
(-> Sheet NAP_BL)
Baseline emissions BE = VSG * NCSG * Oh tN20 521
Emission factor EF = BE / NAP kg N20 / t HNO3 3.82

9 All queries are available and can be provided&DROE upon request.
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The campaign started on".July 2006 and ran until & ebruary 2007. Any data in the database before
or after those dates were excluded.

The two columns for NCSG in this and the followiNdBMS-tables contain the same values, only in
different units. The ppmv-values are provided ieygiThe original raw data as collected and stosed b
the on-site system is based on ppmv-values. Theetsion into nghO/Nm3 is performed by the
N.DBMS which is why the source-values for this cersion step need to be contained in the N.DBMS-
tables. The conversion formula used is

44
ppmv = — mgN;O/Nm?

22.4

This procedure is explicitly permitted by AM0G34
Query 2: Determination of NAP and OH

Since the baseline campaign (N&Pwas longer than the historic normal campaign teGL.oma), the
NAP value for the baseline campaign had to be &jud his was done by excluding as many of the fi-
nal days of the baseline campaign as needed im fsdéhe NAP value to be equivalent to (gl

Because NAP is only determined for each whole dgyaduction, Clyomaas contained in the N.DBMS
is slightly lower than Clema @s calculated based on the total campaign pramhgc(il 23,469 instead of
123,290), see below.

Query 3: Application of limits from “permitted opgmg range”

In the next step, the limits provided by the petaditoperating range, derived from the plant opegati
manual, were applied.

AMO0034 monitoring methodology actually suggestg thahe event that the monitoring system is down,
the lowest between the conservative IPCC (4.5&gtHNO;) or the last measured value will be valid
and applied for the downtime period for the bageémissions factor.

To fulfil this criterion, it would be necessarydonvert the last measured value into the equivalent
kgN,O/tHNG; in order to check if it is lower or higher thab 4gN,O/tHNG:. It is impossible to deter-
mine this for a 2-second value because the volumérec acid produced is not attributable to thse-
cific instant.

Therefore, it is appropriate to exclude the meabuetues from the calculation of the NCSG meaneamath
than trying to guess whether to apply the last mremkvalue or the 4.5 kg value.

%0 See table on page 14, section P.1., under “daifa un
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Query 4: Confidence Intervals and determinatioBBfand EF

N.DBMS Baseline Calculation Project:  African Explosives No. 11, Johannesburg, South Africa
Baseline campaign Query 5: Permitted range from operating manual, CL cut
Parameter OH AFR AIFR Oph OTh NCSG NCSG VSG NAP
Uit h | kg NH3 / h | 1 H kPa-g | oC | ppm H mgN':'n23°/ Nm3/ h | t
Count 4,345 4,345 4,345 4,345 4,345 4,345 4,345
Remaining share of data sets 87% 87% 87% 87% 87% 87% 87%
Minimum 5,337 0.10 365 892 447 877 63,221
Maximum 6,512 0.11 425 903 993 1,950 81,671
Mean 5,805 0.10 395 899 808 1,587 70,965
Standard deviation 237 0.00 13.5 1 95 186 4,620
95% confidence level (1.96 * Std.dev.) 464 0 26.4 2 186 365 9,056
Sum 4,521 122,830
Limits acc. to consistency check <29.1.2007
Lower limit ? 0.083 365 820
Upper limit ? 0.12 450 905
(-> Sheet NAP_BL)
Baseline emissions BE = VSG * NCSG * Oh t N20 509
Emission factor EF = BE / NAP kg N20 / t HNO3 4.15

The 95% confidence level of NCSG and VSG baselaiaes is derived, thereby excluding outliers and
determining the mean values that are to be appi¢ide calculation of BE:

* Meams(NCSG) - StdDeys(NCSG) < NCSG < Meay(NCSG) + StdDeys(NCSG)
* Meanys(VSG) - StdDeys(VSG) < VSG < Meagy(VSG) + StdDeys(VSG)

The line “Remaining share of data sets” in the ktadgle indicates how many data sets remain afier a
plication of the queries. Since this value is veddove the 50% required by AM0034, the baseline is
valid.

Also, the determined uncertainty for the AMS widl &pplied to the EF calculation. Currently, a pneli
nary value of 5% is taken. This value will be atipasat a later stage according to the results odédai
from the EN 14181 QAL2-tests.

N.DBMS Baseline Calculation Project:  African Explosives No. 11, Johannesburg, South Africa
Baseline campaign Query 6a: Q5 + confidence levels applied to NCSG - Query 6b: Q5 + confidence levels applied to VSG
Parameter OH AFR AIFR Oph OTh NCSG NCSG VSG NAP
Unit h ‘ kg NH3 / h 1 H kPa-g oC ppm H mgNl:1230 I Nm3/h ‘ t
Count 4,345 4,345 4,345 4,345 4,345 4,045 4,281
Remaining share of data sets 87% 87% 87% 87% 87% 81% 86%
Minimum 0 5,337 0.10 365 892 622 1,222 63,221
Maximum 0 6,512 0.11 425 903 993 1,950 80,002
Mean 0 5,805 0.10 395 899 829 1,628 70,821
Standard deviation 0 237 0.00 13 1 55 109 4,501
95% confidence level (1.96 * Std.dev.)
Sum 4,521 122,830
Limits acc. to consistency check <29.1.2007 not blank
Lower limit ? 0.083 365 820 622 61,909
Upper limit ? 0.12 450 905 994 80,021
(-> Sheet NAP_BL)
Baseline emissions BE = VSG * NCSG * Oh t N20 521
Emission factor EF = BE / NAP * (1 - UNC/100) kg N20 / t HNO3 4.03
Uncertainty UNC 5.00
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The resulting baseline emissions factor is 4.03,KyNNO:.

During the EF and ER calculation, the same procedures will be applrethe N.DBMS as described in
this section in accordance with AM0034.

Ex-ante calculation of Emission Reductions

Several of the parameters necessary to calculatentission reductions expected from the projedt-act
ity will only be established during the operatidrttee project.

Therefore, certain assumptions had to be madééocdlculations (see section A.4.4 above for datail
such as:

« Production output of nitric acid (NAP) per yearrnge36,097 tHN@(based on the average produc-
tion during the past four years and the presentfgeacast)

« Emissions Factor during each of the project cammza{gF) which is mainly influenced by the
abatement efficiency of the,® abatement catalyst, which is assumed to be stt 886 of baseline
N,O emissions. Taking BF of 4.03 kgNO/tHNGO; and applying a realistic 90% abatement effi-
ciency, the annual baseline emissions would bedB&4tCQe and the annual emission reductions
265,460 tCGe.

e The crediting period will begin in December 2007
e The overall uncertainty of the AMS is 5%.

These assumptions underline in the calculationtatge B.6.4 below.
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B.6.4 Summary of the ex-ante estimation of emissiageductions:

Year Estimation of Estimation of Estimation of Estimation of
project activity baseline emis- leakage overall emission
emissions sions (tCO2e) reductions
(tCO2e) (tCO2e) (tCO2e)
2007" 2,458 24,580 0 22,122
2008 29,496 294,956 0 265,460
2009 29,496 294,956 0 265,460
2010 29,496 294,956 0 265,460
2011 29,496 294,956 0 265,460
2012 29,496 294,956 0 265,460
2013 29,496 294,956 0 265,460
2014 29,496 294,956 0 265,460
2015 29,496 294,956 0 265,460
2016 29,496 294,956 0 265,460
2017 27,038 270,376 0 243,338
Total 293,490 2,949,560 0 2,654,600

1 CERSs in 2007 are fewer due to estimated project st December 2007. Therefore, project will ratoi2017.
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B.7 Application of the monitoring methodology and @scription of the monitoring plan:

B.7.1 Data and parameters monitored:

All of the monitoring equipment used to derive tiaa for this PDD has been made part of the ISO
9001/14001 procedures. The South African Bureabtafhdards (SABS) is the designated auditor for
these standards at AEL. Therefore, all of the noomg equipment is subjected to the regular “SABS
testing loops” as part of the ISO 9001/14001 praces!

All of the data obtained and used as part of tleelo@e and during the crediting period of the projeill
be archived electronically for at least 2 yearatiteast 2 different locations.

Data / Parameter: NCSG

Data unit: mgNO/m3

Description: NO concentration in the stack gas during each progmpaign.
Source of data to be | NDIR N,O gas analyser (ABB Uras 14 analyser

used:

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

As required by AM0034, this value will be used #ilmtermining PEfor each
project campaign.

The project participants expect that it will bdestst 80% less than the value
measured during the baseline campaign.

Description of meas-
urement methods and
procedures to be ap-
plied:

AMO0034 requires the determination of the concernadf N,O in the stack gas
During the crediting period, NCSG will be continstyumonitored with an ABB
Uras 14 NDIR gas analyséand monitoring results will be taken and recorded
for every two seconds of plant operation duringpatiject campaigns. Hourly
means for NCSG are derived by the SCADA data atgnssystem. NCSG dat
taken during times when the plant was operatingidatthe permitted operating
range were eliminated. The remaining hourly avekadees where subjected tq
the following calculation steps:

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)
Eliminate all data that lie outside the 95% confick interval
Calculate the new sample mean from the remainin§@l@alues

8]

d)
e)

%2 Due to performance related deficits of the Envirement S.A. MIR 9000 gas analyser installed aNibe9 plant,
AEL has decided to substitute the analysers at plaifits. This will be done after the Environnemamdlyser pres-
ently installed at No.11 has been QAL2-tested atingrto EN 14181 in order to prove the validitytbé baseline
data sets previously collected. Subsequently, #eanalyser — probably an ABB Uras 14 — will be QAksted
after its installation has been completed.
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QA/QC procedures to
be applied:

Analyser Zero Calibration

Dry oil-free instrument air with a dew point of € 8C or better must be used 3
a reference signal. This commodity is crucial t® dperation of the analyser
since the dry air is used as a zero gas as wésk &mnergency purging of the
measuring cell should the sample gas contain nane & certain amount of
moisture that could be harmful to the analyser. dityeair is also used to either
dilute or remove moisture from the sample at threpda probe, depending on
what type of sampling system is used. Dry air gbad quality must thus alway
be available and connected to both the “Zero Rxdrt on the analyser as well
as to the sample probe via the designated connesctio

The zero calibration of the ABB Uras 14 is perfodfielly automatically and is
done on programmable intervals. The analyser atlli@lant is set to the stan-
dard default time interval, which means that amsaaitic zero calibration is
done every 3 hrs.

Analyser Span calibration

The span calibration of the analyser can only btopaed manually. Calibratio
gas supplied by AFROX and certified by Modderfonteaboratory is always
connected to the analyser to conduct the reguklyser span calibration. The
span calibration is conducted at least twice pexkw@sually Tuesdays and Fri;
days) with the calibration gas being injected ith® analyser sample cell. As a
result of the span calibration, the K-factors useddjust the measured result
before being sent to the DCS data acquisition syste readjusted if the span
error is more then 2% (of range).

New cal factor = Concentration of the calibration @s x Old calibration factor
Reading of the analyser once stabilised

Once per month the span calibration is also perddron the whole sample sys
tem where the calibration gas is manually injecethe sample probe and ther
passed through the sample conditioning systemlandralyser.

Any comment:

See comments under B.1 above

Data / Parameter: VSG
Data unit: Nm3/h
Description: Normal gas volume flow rate of thecktgas during each project campaign.

Source of data to be
used:

Gas Volume Flow meter, Emerson Rosemount Annubac&iéV485

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

As required by AM0034, this value will be used #ilmtermining PEfor each
project campaign.

The project participants expect this value to reneen a similar level as during
the baseline campaign.
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Description of meas-
urement methods and
procedures to be ap-
plied:

AMO0034 requires the determination of the gas voldlme (VSG) in the stack.
VSG is continuously monitored with a flow meter andnitoring results are
taken and recorded for every two seconds of plpataiion during all project
campaigns. Hourly means for VSG are derived bySGADA data acquisition
system. VSG data taken during times when the plastoperating outside the
permitted operating range are to be eliminated.réhsining VSG data series
will have to be subjected to the following adjusiine

Also, the corrected measured data need to be carafmehfor the actual prevalil
ing temperature and pressure in the stack thrduglfollowing calculation:

Ps*Vs Pa*Va
Ts Ta

Where:

P refers to the Pressure (mBar) [conversion fromtiklRmbar is a factor of 10]
V the volumetric flow rate (f#hr)

T the temperature in Kelvin (Note 1 K = T(°C) + 273

Subscript “s” refers to the actual stack values

Subscript “a” refers to the assumed stack condition

This simplifies to:

Vs=var P2 TS

Ta Ps
(Going forward after the baseline campaign, thisudation will automatically
be performed by the SCADA data acquisition system)

The resulting hourly average VSG values are nowesged in Nm3/h as re-
quired by AM0034 and where subsequently subjeaehd following calcula-
tion steps:

a) Calculate the sample mean (x)

b) Calculate the sample standard deviation (s)

c) Calculate the 95% confidence interval (equdl.@6 times the standard devi
tion)

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

e) Calculate the new sample mean from the remaM®@ values

The inappropriate range adjustment that necesditageapplication of a correct

tion factor during the baseline campaign has besmded.
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QA/QC procedures to
be applied:

The flow meter is calibrated at least every 6 msittween campaigns (the
plant has to be shut down to conduct calibratignjhie Instrument Department
of AEL. The pressure transmitter is disconnectedifthe Annubar and the
transmitter is then connected to an absolute pressoulator that has been ap
proved by the South Africa Bureau of Standards (SAB

If the deviation exceeds indicated flow by 458hm (equal to 1% of range), the
the pressure transmitter is recalibrated and theiqus procedure repeated.

The Annubar itself does not need to be calibraiteckst is a physical devise
which will not have drift. Therefore, it is suffamt to regularly inspect the phys
cal condition of the Annubar. Therefore, the Annubaaken out of the stack
once per year for physical inspection.

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

D

Any comment: None.

Data / Parameter: PE

Data unit: tNO

Description: Total mass X emissions in each project campaign.

Source of data to be
used:

Calculated from the measurements from measured data

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

Assumed that the project campaigns are of simglagth in comparison to the
baseline campaign, the project participants exipectiata values to be at least
80% lower than BE: as observed during the baseline campaign. The&lke
is used for calculating EF

Description of meas-
urement methods and
procedures to be ap-
plied:

Not applicable, calculated value as per the follmyiormula:
PE, = VSG * NCSG * 10 * OH

QA/QC procedures to
be applied:

Not applicable. Calculated value.

Any comment: None.

Data / Parameter: OH,

Data unit: Hours

Description: Total operating hours during each g@cbpampaign

Source of data to be
used:

Process Control System.

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect this value to rentainstant in comparison to
the baseline campaign. As required by AM0034, vhise will be used for de-
termining PE for each project campaign.
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Description of meas-
urement methods and
procedures to be ap-
plied:

Required by AM0034 to determine the total mass sionis of NO during a pro-
ject campaign.

Each hour for which the ammonia oxidation tempeea{®@T,) is recorded to be

820°C or above will be included. Since the desigmipoperating temperature is
between 820°C and 905°C, by definition the plamifine if the temperature
recorded is at or below 820°C.

QA/QC procedures to | Subject to SABS ISO 9001/14001 procedures.

be applied:

Any comment: None.

Data / Parameter: NAR,

Data unit: tHNQ

Description: Metric tonnes of 100% concentratedadcid during each project campaign.

Source of data to be | Mass balance calculation and flow measurementseatlo. 11 plant.

used:

Value of data applied | The project participants expect this value to rentainstant in comparison to

for the purpose of cal-| the baseline campaign. This value serves as afoasialculating EFfor each

culating expected project campaign.

emission reductions in

section B.5

Description of meas- | Required by AM0034 to calculate the project emissitactor (EF) per tonne of

urement methods and| 100% concentrated nitric acid produced during pinafect campaign, NAP is

procedures to be ap- | determined by a mass balance calculation accotdittge following procedures

Bl The opening and closing stock are determined By ltarel measurements of the

plant operator for each production day and recondelde production logs.

Currently roughly 5% of the nitric acid productiendelivered to consumers ou
side of AEL. A pipeline delivers nitric acid to exhal consumers based on the
same site as the No. 11 nitric acid plant. Theveejivolumes are measured by
flow meters. Deliveries of nitric acid to consumbystanker truck are checked
and recorded on a weighbridge.

The majority of nitric acid produced (approximat8y2) is supplied to AEL’s
own Ammonium Nitrate (AN) plants on the same sitepipeline. The trans-
ferred volumes of nitric acid are determined byktkavel measurements before
and after the transfer. Normally there is no nied production supplied into
the tanks during times of transfer to on-site comsts. Should that be the case
the tank levels at the receiving plant are ched&edeceived nitric acid volume
instead to determine the delivered nitric acid vus.

The total nitric acid delivered is then calculabsda mass balance calculation.

Using all these figures the total mass of nitriclgaroduced is calculated to de-
rive the Calculated ProductioBecause both of AEL’s nitric acid plants on sit
(No. 11 and No. 9) produce into the same storage the Calculated Produc-
tion is a combined result for both plants.

U7

D

There is also a coriolis flow meter installed, whaontinuously measures the
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production output of nitric acid into the storagek. However, this flow meter is
quite unreliable which is why AEL uses the caloethvalues for its financial
planning and reporting and uses the flow metertesualy for plausibility
checks.

QA/QC procedures to
be applied:

—

The procedures for determining NAP will be exatlly same during the projeg
campaigns as they were during the baseline camgarghthe historic cam-
paigns). Therefore, any uncertainty of NAP deteation by this procedure will
affect project NAP (used for calculating the iR exactly the same way as
baseline NAP and therefore the uncertainties woalttel each other out and
can be ignored.

The flow meter measurements can from time be usedriduct plausibility
checks of the calculated NAP values.

Any comment: None.

Data / Parameter: TSG

Data unit: °C

Description: Temperature in the stack gas

Source of data to be
used:

Stack temperature probe situated next to the vollomemeter.

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect this value to rentainstant in comparison to
the baseline campaign. This value is recordedderaio assess periods, during
which the plant was operated outside permittedaipey parameters.

Description of meas-
urement methods and
procedures to be ap-
plied:

AMO0034 requires the determination of gas volume&fid normal conditions in
the stack. In order to calculate from the measw®@ values to VSG at norma|
conditions, the actual temperature in the stackgasured by a temperature
probe directly next to the flow meter.

QA/QC procedures to
be applied:

Subjected to complete SABS testing loops as pétieofSO 9001/14001 proce
dures. The temperature probe is taken out andaegliay a new, calibrated tem
perature probe at each gauze change between tipaicam

Any comment:

None.

Data / Parameter:

PSG

Data unit:

mbar (absolute)

Description:

Pressure in the stack

Source of data to be
used:

Stack pressure probe situated directly next tostiheme flow meter.

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect this value to rentainstant in comparison to
the baseline campaign. This value is recordedderaio assess periods, during
which the plant was operated outside permittedaipey parameters.

Description of meas-
urement methods and

AMO0034 requires the determination of gas volume&fid normal conditions in
the stack. In order to calculate from the measW®@ values to VSG at norma
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procedures to be ap-
plied:

conditions, the actual pressure in the stack hag wetermined and applied to
each hourly mean VSG value. The measurementslae tntinuously by a
pressure probe inside the stack very close tottuk gas volume flow meter.

QA/QC procedures to
be applied:

Subjected to complete SABS testing loops as pétieofSO 9001/14001 proce
dures. The pressure probe is taken out and replacadew, calibrated tem-
perature probe at each gauze change between tipaicss

The pressure transmitter is disconnected from theuBar and the transmitter i
then connected to an absolute pressure simulaibh#s been approved by the
South Africa Bureau of Standards (SABS).

Any comment: None.

Data / Parameter: ER

Data unit: tNO/tHNO;

Description: Emissions factor for campaign n.

Source of data to be
used:

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

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect that it will bdestst 80% less than the value
measured during the baseline campaign.
This value is used for calculating EBy taking into account EE

Description of meas-
urement methods and
procedures to be ap-
plied:

The campaign specific emissions factor for eachpaagm during the project’s
crediting period is calculated by dividing the tateass of NO emissions during
that campaign by the total production of 100% comheged nitric acid during
that same campaign. For campaign n the campaignfispemission factor
would be:

EF, = PE / NAP,

QA/QC procedures to
be applied:

Not applicable.

Any comment: None

Data / Parameter: EFnan

Data unit: tNO/tHNO;

Description: Moving average emissions factor detigeer time from campaign specific

emissions factors.

Source of data to be
used:

Calculation from campaign specific emissions faxtoF..

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect that these valukde/similar to EFR in the first
project campaign.

This value is used for adjusting E&s required by AM0034 and thus determin
ing ER.

Description of meas-

In order to take into accowdgible long-term emissions trends over the durp-
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urement methods and
procedures to be ap-
plied:

tion of the project activity and to take a consémaapproach a moving averag
emission factor shall be estimated as follows:

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

This process is repeated for each campaign suth thaving average, EE,is
established over time, becoming more representatideprecise with each add
tional campaign.

QA/QC procedures to
be applied:

Not applicable.

Any comment: None

Data / Parameter: CL,

Data unit: tHNQ

Description: Length of each project campaign messur metric tonnes of 100% concen-

trated nitric acid produced during that campaign.

Source of data to be
used:

NAP

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect this value to rentainstant in comparison to
the baseline campaign’s gl-value.

This value is used for comparing a project campailgmgth (in tHNQ) with
CLg_ in order to assess whether or not AM0034 requfregartial elimination
of data sets recorded during the project campagdore calculating EF

Description of meas-
urement methods and
procedures to be ap-
plied:

In accordance with AM0034 the project length (Clhas to be compared to the
established average historic campaign length{&h; and

If the length of each individual project campaign,@ longer than or equal to
the average historic campaign length.&e then all NO values measured dur]
ing the baseline campaign can be used for the ledilon of EF (subject to the
elimination of data from the Ammonia/Air analysis).

If CL, < CLomas recalculate Ef by eliminating those PO values that were
obtained during the production of tonnes of nitraed beyond the GL(i.e. the
last tonnes produced) from the calculation of.EF

QA/QC procedures to
be applied:

See comments for NAP.

Any comment: None.

Data / Parameter: ER

Data unit: tNO/tHNO;

Description: Emissions factor used for the specéimpaign n to determine the emission re

ductions of that campaign

D

Source of data to be
used:

Calculation of EFand ERy

Value of data applied
for the purpose of cal-
culating expected

The project participants expect that these valukdessimilar to EFR in the first
project campaign.

This value serves as a basis for calculating theseom reductions achieved by
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emission reductions in
section B.5

the project activity.

Description of meas-
urement methods and
procedures to be ap-
plied:

To calculate the total emission reductions achiemexlcampaign, the higher of
the two values ER,,and EF shall be applied as the emission factor relevant
the particular campaign to be used to calculatsgions reductions (Ef Thus:

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

QA/QC procedures to
be applied:

Not applicable.

Any comment: None

Data / Parameter: ERnin

Data unit: tNO/tHNO;

Description: ERin is equal to the lowest EBbserved during the first 10 campaigns of the

project crediting period.

Source of data to be
used:

Calculations of ER,

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect that this value bel similar to EEin the first
project campaign.
This value serves as a floor value for, Bioughout the crediting period.

Description of meas-
urement methods and
procedures to be ap-
plied:

A campaign-specific emissions factor shall be usezhp any potential long-
term trend towards decreasing@Nemissions that may result from a potential
built up of platinum deposits. After the first teampaigns of the crediting pe-
riod of the project, the lowest EBbserved during those campaigns will be
adopted as a minimum (gF). If any of the later project campaigns resultam
EF, that is lower than B, the calculation of the emission reductions fatth
particular campaign shall used FFand not ER

QA/QC procedures to
be applied:

Not applicable.

Any comment: None.

Data / Parameter: OR,

Data unit: kPa (gauge)

Description: Oxidation Pressure for each hour

Source of data to be
used:

Pressure probe at ammonia to air mixer.

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect this value to rentainstant in comparison to
the baseline campaign.
It is used to determine when plant is operatingidetof permitted range.

Description of meas-

In accordance with AM0034 tkiglation pressure in the ammonia oxidation
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urement methods and
procedures to be ap-
plied:

reactor (OB has to be monitored and compared to the normaleréor oxida-
tion temperature (QBma)- VSG and NCSG data obtained during times when
OR, was above or below Q.. has to be eliminated from the calculation of
EF.

AMO0034 prescribes the monitoring and recordinghef ©xidation Pressure for
each hour (O during the project campaigns. This would implg theasure-
ment of pressure inside the Ammonia Oxidation Rea&tEL has no such
measurement equipment installed at that pointeatsthe available measure-
ments for air pressure before the ammonia-air-maxerused to determine QP

The pressure for the oxidation reactor is takethagpressure at poif (air to
mixer pressure). The permitted range for the olodapressure is inferred frof
the values given for poi®t (HP compressor discharge pressure range).

Figure: Pressure points for No. 11

BLEACH AIR

GLAND SEAL AR
A PD = 15kPa
MIXER
L
NON- RETURN VALVE

Effective P =380kPa

XD AIR BLOW OFF VALVE

SILENCER

During the project campaigns OP is monitored apraissure to the ammonia t
air mixer. Unlike during historic campaigns, thesga will be archived and ang
lysed as required by AM0034.

QA/QC procedures to
be applied:

Subjected to complete SABS testing loops as patieofSO 9001/14001 proce
dures.

The pressure transmitter is disconnected from tieubar and the transmitter is

then connected to an absolute pressure simulabh#s been approved by the
South Africa Bureau of Standards (SABS).

Any comment:

None.

|

=
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Data / Parameter: OT;,
Data unit: °C
Description: Oxidation temperature in the ammonx@ation reactor (AOR).

Source of data to be
used:

Thermocouples inside the AOR.

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The project participants expect this value to rentainstant in comparison to
the baseline campaign.
It is used to determine when plant is operatingidetof permitted range.

Description of meas-
urement methods and
procedures to be ap-
plied:

Oxidation temperature is set and is never actishbnged during operation. The
composite thermocouple is made up of six individeatperature probes and
continuously measures QTOT, is controlled by AIFR which is a controlled
parameter and should stay as constant as posSibles therefore a control pa-
rameter for AIFR.

QA/QC procedures to
be applied:

Subjected to complete SABS testing loops as pétiefSO 9001/14001 proce
dures. The temperature probe is taken out andaegliay a new, calibrated tem
perature probes at each gauze change betweenntipaigas.

Any comment: None.

Data / Parameter: AFR

Data unit: kgNH/h

Description: Ammonia gas flow rate to the ammonxalation reactor.
Source of data to be | Orifice plate

used:

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

The calculated values of AFR will be used to deteenif plant is operating out-
side of AFR.. See table B. 10 in section B.6.2 for procedueshis.

The project participants expect this value to rentainstant in comparison to
the baseline campaign.

Description of meas-
urement methods and
procedures to be ap-
plied:

The ammonia flow is continuously measured by cegifitate.

QA/QC procedures to
be applied:

Subjected to complete SABS testing loops as pétiefSO 9001/14001 proce
dures.

Any comment: None.

Data / Parameter: AIFR

Data unit: % viv

Description: Ammonia to air ratio into the ammoaniadation reactor

Source of data to be
used:

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

Value of data applied
for the purpose of cal-
culating expected

The project participants expect this value to rentainstant in comparison to
the baseline campaign.
It is used to determine when plant is operatingidetof permitted range.
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emission reductions in
section B.5

Description of meas-
urement methods and
procedures to be ap-
plied:

The monitoring of AIFR is required by AM0034 in erdto determine whethe
the plant is operating within the permitted opergtiange. In the baseline proge-
dures AIFR.x has been established to be 11.5% v/v. During ttagyais of the
measured data, any of the NCSG and VSG data obtéioe an hour during
which the AIFR was above AIER, will be eliminated from the calculation of

EFe.

AIFR is calculated from AFR and the primary aindldo the ammonia oxidation
reactor. The airflow rate is measured by orificat@land expressed in kg/hr and
is then converted to Nitr, which is used in the ratio calculation.

=

QA/QC procedures to
be applied:

Subjected to complete SABS testing loops as pétiefSO 9001/14001 proce
dures.

Any comment: None.

Data / Parameter: GSc

Data unit: Name of supplier.

Description: Gauze supplier for the project campaig

Source of data used: Monitored / Invoices

Value applied: This information is used to dedhet ammonia oxidation catalyst’'s physical

characteristics and verify G@alues.

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

AMO0034 requires the monitoring of the supplier loé ammonia oxidation cata
lyst gauze. The recorded information is not furercessed in the methodol-
ogy but it is used as a plausibility check agaihstinformation for GC.

" AEL has been using ammonia oxidation catalyst ga(f#/T Cplus”) supplied
by Heraeus for the past several years. The Hell@BGplus gauze contains
significant levels of Palladium (approximately dhed). The main motivation
for this is that it leads to a weight reductiortted (more expensive) Platinum.
A side effect of this gauze type is that the gem@neof N,O in the ammonia
oxidation process tends to be lower than with gagopataining little or no Palr
ladium.

AEL intends to continue using gauzes with the sameery similar composi-
tion for the foreseeable future.

Any comment: None.

Data / Parameter: GG,

Data unit: %

Description: Gauze composition during each project campaignesgad as percentage by

weight of the precious metals Platinum, Rhodium, #rapplicable, Palladium
comprising the Ammonia Oxidation Catalyst gauzes.

Source of data used:

Monitored / Invoices

Value applied:

To be obtained during the projechgaigns. The project participants intend to
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leave the gauze composition unchanged, i.e. dwibdseline campaign.

The information on gauze composition is used -egsired by AM0034 — to
ensure that emission levels are not manipulatechbynging the gauze compot
sition.

Justification of the
choice of data or de-
scription of measure-
ment methods and pro
cedures actually ap-
plied :

The gauze composition during the project need® tmbnitored and compare
to GG,. If the operator has changed the gauze compositiang a project
campaign to a composition not used during the besebmpaign, the baselin

-campaign may have to be repeated or a conserndB@3@€ default emissions
factor applied.

9%}

Any comment: None.

Data / Parameter: EReq

Data unit: tNO/tHNO;

Description: Emissions factor derived from incommegulation for NO emissions.

Source of data to be
used:

N>O regulation

Value of data applied
for the purpose of cal-
culating expected
emission reductions in
section B.5

Not applicable as there is no regulation a@Nmissions in South Africa. How
ever, the regulatory situation will be monitoredliaysing with the responsible
South African Environmental Authorities on a contus basis. AEL has a wel
established working relationship with the respolesguthorities and exchanges
information with their officials on a regular basis

Description of meas-
urement methods and
procedures to be ap-
plied:

The project participants have no information akamy plans to introduce X
regulation in South Africa.
This value may lead to a change of:EFRf legislation changes.

QA/QC procedures to
be applied:

Not applicable.

Any comment:

None
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B.7.2 Description of the monitoring plan: |

The emission reductions achieved by the projectiicivill be monitored using the approved monitor-
ing methodology AM0034 as prepared by N.serve Emvirental Services GmbH. It is the appropriate
monitoring methodology to be used in conjunctiothvthe baseline methodology AM0034, “Catalytic
reduction of NO inside the ammonia burner of nitric acid plantts.applicability depends on the same
prerequisites as the mentioned baseline methodology

AMO0034 requires the use of the European Norm EN8142004)Stationary source emissions - Qual-
ity assurance of automated measuring systeassd guidance for installing and operating theoAated
Monitoring System (AMS) in the nitric acid plants the monitoring of MO emissions.

A complete Automated Monitoring System (AMS) to ntonthe mass emissions ot® at the stack of
AEL’s No. 11 nitric acid plant was ordered in tleesnd half of 2005 and has been installed and oper-
ated since January 2006. As an operator of thie mitid plants since 1932 and of the No. 11 ndwgi
plant since June 1979, AEL staff in general anthgsrument Department in particular is accustomnoed
operating technical equipment to a high level ddlgy standards.

The plant manager is responsible for the ongoirggatpn and maintenance of thgONmonitoring sys-
tem. Operation, maintenance, calibration and semvitervals are being carried out by staff fromithe
strumentation department according to the vendpégifications and under the guidance of intermatio
ally relevant environmental standards, in particiil 14181 (2004) and EN I1SO 14956 (2002).

All monitoring procedures at AEL are also conduaed recorded in accordance with the well estab-
lished procedures under ISO 9001/14001 which isleely audited by the South African Bureau of Stan-
dards, an independent auditing firm accredited3@ 9001/14001 certification.

Please see Annex 4 for a detailed descriptioneftitomated Monitoring System (AMS) installed at
AEL’s No. 11 nitric acid plant as well as for bacignd information on EN 14181 and the practical im-
plications for using this standard for guidancéhi@ implementation of this CDM project activity.

In the following, it is described how the proceduigaven in EN 14181 for QAL1, 2 and 3 have been
practically applied at AEL’s No. 11 plant.

QAL 1

In accordance with EN 14181 an AMS shall have h@ernen suitable for its measuring task (parameter
and composition of the flue gas) by use of the Qptdcedure as specified by EN ISO 14956. Using this
standard, it shall be proven that the total uncesteof the results obtained from the AMS meets the
specification for uncertainty stated in the apgiearegulations. Such suitability testing has tachgied

out under specific conditions by an independemttharty on a specific testing site. A test insé&tahall
perform all relevant tests on two identical AMS.eEb two AMS have to be tested in the laboratory and
field.

At the time of purchasing of the AMS by AEL, no AM8ndors had yet conducted the QAL 1 suitability
testing for NO and it was not known if any vendors were in thecpss of obtaining this. The chosen gas
analyser MIR9000 from Environnement however, hassed the QAL1 suitability for measurements of
NOy and other gaseous emissions.

The new analyser to be installed and integrateal in¢ No. 11 AMS — an ABB Uras 14 analyser — is
QAL1-tested according to EN 14181.
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The AMS was calibrated by the vendor, Environnen®&At prior to shipment and installation in the ni-
tric acid plant’, the calibration report also contains informataiout the cross sensitivities of the ana-
lyser.

Because of some technical difficulties with the Emwnement MIR9000 analyser on the No. 9 plant,
AEL has decided to install two completely new asatg (ABB Uras 14) in both the No. 9 and the No.
11 plant in mid 2007. The new analyser type has lmetability tested for MO under EN 14181’s
QALL.

Pre-validation of the AMS by a DOE

While this is not explicitly required by either ANIB4 or EN 14181, a pre-validation of the AMS instal
lation and operation was conducted on site in 20®6 by TUV SUD to help ensure that the AMS out-
put and the monitoring procedures implemented énpilant are going to be acceptable to the DOE upon
validation of the project.

QAL2

QAL2 is a procedure for the determination of thigbecation function and its variability, and a tegtthe
variability of the measured values of the AMS complawith the uncertainty given by legislation. The
QAL2 tests are performed on suitable AMS that Haeen correctly installed and commissioned on-site
(as opposed to QAL1 which is conducted off-site)LQ tests are to be performed at least every 5syear
according to EN 14181 but also after major changélse plant or changes or repairs to the AMS, Whic
will influence the results obtained significantly.

A calibration function is established from the déswf a number of parallel measurements performed
with a Standard Reference Method (SRM). The vdrtghbof the measured values obtained with the
AMS is then evaluated against the required unadstai

According to EN 14181, both the QAL2 procedures #tredSRM need to be conducted by an independ-
ent “testing house” or laboratory which has to beredited to ISO 17025.

The QAL2 tests on the No. 11 AMS will be conducbgdTUV SUD in 2007. All parts of the AMS were
found to be in compliance with EN 14P81TUV SUD is accredited under 1ISO 17025 for conihggt
such tests.

Standard Reference Method (SRM)

In order to provide an additional source for varifythe ongoing functionality of the AMS, gas saewl
from the stack were taken at intervals and ovéne period as described for the reference measutsme
under EN 14181. These samples were then sent &tysadto Modderfontein Laboratory Services (Pty)
Ltd., which is an independent chemical analysistatory which is certified by the South African Bu-
reau of Standards (SABS).

An N,O standard gas sample with a known concentratiomasted first and its area and height are re-
corded. Then the sample is injected and its ardaharght are also recorded. The concentration ®f th
sample is obtained using the equation bé&low

% The calibration report can provided to the DOEnpequest.

% The QAL2 testing report can be made availablééoDOE / the CDM EB upon request.
% The results of this reference measurement metteéailable to the DOE during the on site valioati
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Areasamy
_ Heightsample 02

Csample - Areastanda% .
Helghtstandard

Modderfontein lab independently takes two sampiesfthe plant three times per week (normally on
Mondays, Wednesdays and Fridays). One samplees fiaim the exit of the analyser and one is taken
from the sampling point before the SEC sample damdng system. The analyser readings shown at that
particular time are also recorded.

The two samples are then analysed in the Moddeiiotab by a gas chromatograph (GC). The GC is
calibrated with standard calibration gas with atited N,O calibration (the balance being)Noefore
two GC measurements are done on each of the twplaam

The results are compared to the plant results ¢glcli there is a significant difference betweea tivo
figures using the t-test. Ideally, when there ageifcant differences between the laboratory ressahd
plant results, the laboratory analysis should bdome. If there are still some differences, theatlaer
span calibration is performed on the analyser hachalyser calibration factors are checked.

The series of lab sample measurements are setsagfancorresponding analyser results recordeldeat t
time of sampling. An accredited 1ISO 17025 testingde has conducted the necessary QAL2 SRM pro-
cedures on these data series to derive the catibretirve for the analyser and to determine thal toh-
certainty of the analyser measurements.

In order to ensure compliance with EN 14181, tHeE@AL2 procedures will be repeated on site by an
accredited testing house, once the new ABB UraanBlyser has been commissioned.

AMS calibration and QA/QC procedures

All of the monitoring equipment used to derive tiaa for this PDD has been made part of the ISO
9001/14001 procedures. The South African Bureastafhdards (SABS) is the designated auditor for
these standards at AEL. Therefore, all of the noomg equipment is subjected to the regular “SABS
testing loops” as part of the ISO 9001/14001 praces!

Currently, an Environnement MIR 9000 multigas infed analyser is installed on the No11 nitric acid

plant to measure the,® emissions. Due to the unreliability of the NmiBic acid plant MIR 9000 ana-
lyser, a decision was made to replace both nitiid plant’'s analysers with QAL 1 certified ABB URAS
14 analysers. The URAS 14 analyser will be instiatle No11 nitric acid at the end of the currenjgebd

campaign.

Zero Calibration of the Environnement MIR 9000 gsal

Dry oil-free instrument air with a dew point of € 8C or better must be used as a reference sighisl.
commodity is crucial to the operation of the anatysince the dry air is used as a zero gas asawédr
emergency purging of the measuring cell shouldstmple gas contain more than a certain amount of
moisture that could be harmful to the analyser. dityeair is also used to either dilute or removasno
ture from the sample at the sample probe, deperuinghat type of sampling system is used. Dry fir o
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a good quality must thus always be available amsheoted to both the “Zero Ref.” port on the analyse
as well as to the sample probe via the designatedections.

The zero calibration of the MIR 9000 is performatlyfautomatically and is done on programmable in-
tervals. The analyser at No. 11 plant is set testhadard default time interval, which means timahato-
matic zero calibration is done every 3 hrs.

Span calibration of the Environnement MIR 9000 gsexl

The span calibration of the analyser can only wopmed manually. Certified calibration gas, supgli

by AFROX with a known and certified concentratigralways connected to the analyser to conduct the
regular analyser span calibration. The certifidibcation gas used for the span calibration ofaha-

lyser is checked against another certified calibragjas by Modderfontein lab. This second cylinofer
certified calibration gas has previously been ckdckgainst a standard®l calibration gas which was
produced by Modderfontein lab for that purpose gishorstoff pumps.

The span calibration is conducted at least twiaeek (normally on Tuesdays and Fridays) with tHe ca
bration gas being injected into the analyser samglle As a result of the span calibration, thed€tbrs
used to adjust the measured result before beingséme DCS data acquisition system are readjusted

New cal factor = Concentration of the calibration @s x Old calibration factor
Reading of the analyser once stabilised

Once per month the span calibration is also peddron the whole sample system where the calibration
gas is manually injected at the sample probe ael plassed through the sample conditioning systeim an
the analyser.

Zero Calibration of the ABB URAS 14 analyser

The zero calibration of the URAS 14 is performellyfautomatically and is done on programmable in-
tervals. The analyser at No. 11 plant is set testhadard default time interval, which means timahato-
matic zero calibration will be done every 3 hours.

Span calibration of the ABB URAS 14 analyser

The full scale calibration of the ABB URAS 14 isalperformed fully automatically and is done on-pro
grammable intervals using gas-filled calibratiofisce

QAL3 software supplied by ABB will work automatitaln conjunction with the URAS 14 analyser to
record all calibration checks on both zero and sjpetks. The software will log all characteristadues
for the determination of precision of drift. Anyjagtments will be carried out by the analyser ftaed
all values will be recorded in the software. Shewvhad CASUM Control charts will be used for dis-
playing the precision of drift. All records will lerchived and backed up on a weekly basis.

Flow meter calibration procedures

The flow meter is calibrated at least every 6 msrtétween campaigns (the plant has to be shut tmwn
conduct calibration) by the Instrument Departmeh®ABL. The pressure transmitter is disconnected
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from the Annubar and the transmitter is then coteteto an absolute pressure simulator that has been
approved by the South Africa Bureau of Standard3(y.

If the deviation exceeds the indicated flow by 45%0h (equal to 1% of range) the pressure transmigte
recalibrated and the previous procedure repeated.

The Annubar itself does not need to be calibrabecesit is a physical devise which will not haveftdr
Therefore, it is sufficient to regularly inspecetphysical condition of the Annubar. Therefore, Are
nubar is taken out of the stack once per yearligsigal inspection.

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

QAL3

QAL3 is a procedure which is used to check driff @necision in order to demonstrate that the AMS is
in control during its operation so that it contisue function within the required specifications tmcer-
tainty.

This is achieved by conducting periodic zero arghsghecks on the AMS and then evaluating the i®sult
obtained using control charts. Zero and span adgrsis or maintenance of the AMS, may be necessary
depending on the results of this evaluation. Initemid Annual Surveillance Tests (AST) should b&-co
ducted in accordance with EN 14181; these are iassef measurements that need to be conducted by
independent measurement equipment in parallelet@xisting AMS.

In essence, AEL staff performs QAL3 procedures uplothe established calibration procedures de-
scribed above. However, similarly to QAL2, therenis independent, qualified and certified entity in

South Africa that could conduct the QAL3 proceduassl particularly the AST in accordance with

EN 14181. Therefore, either a sufficiently quatifi@ut not certified in accordance with EN 14181)

technical surveillance company or laboratory cquédiorm the independent QAL3 procedures. Or alter-
natively an accredited auditor from Europe will dw be called in to conduct the QAL3 procedures.

SCADA data acquisition system

The analogue signal (4 to 20 mA) output from thealikser and Flow meter are converted by the Pro-
grammable Logic Controller (PLC) into a digital is&§ which is then fed into the SCADA data acquisi-
tion 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 dilyeconnected to each other and each of the PCs re-
ceives all of the measured data from the AMS aatestthem. That way there is a constant redundancy
of data acquisition and storage. In addition, tierumentation engineer transfers the data at tewst a
week into AEL’s main IT system as well as makingpanplete copy of that weeks data (2-second, hourly
and daily averages) onto an external disc drivat Way there are already four copies of the origamal
unchanged data stored in four different locatidnsaddition, the hourly and daily data are sent to
N.serve once per week where they are also stored.

The SCADA system automatically produces comma separfiles stored in Microsoft Excel of the 2-
second values and it also automatically produceslyiand daily average values for each of the meas-
ured parameters. The hourly averages are the bthe analysis of the data for the purpose ofcthle
culation of the emissions factors for the baseding for the project campaigns.

Monitoring Procedures for parameters other than NC$ and VSG
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Throughout the crediting period of the project fibklowing parameters shall be monitored and recdrde
as described in section B.7.1 above;,3JR, AFR, AIFR, NAP, GS, GC, CL, incoming,® regulation
and changes in the N@egulations.

All of the data obtained and used as part of ttleelo@e and during the crediting period of the projeill
be archived electronically for at least 2 yearatiteast 2 different locations.

B.8 Date of completion of the application of the bgeline study and monitoring methodology
and the name of the responsible person(s)/entity&g

4™ May 2007

African Explosives Ltd.
Mr. Clive Greger

N.serve Environmental Services GmbH
Mr. Albrecht von Ruffer (Database management byHadmuth Groscurth)

‘ Cl Duration of the project activity: ‘

10 years

‘ C.1.1. Starting date of the project activity ‘
January 2006

‘ C.1.2. Expected operational lifetime of the_projdcactivity: ‘

AEL’s No. 11 nitric acid plant has a remaining cgternal lifetime of at least 15 years and is net ex
pected to be decommissioned before that time.

‘ C.2  Choice of the crediting periodand related information: ‘

The project participants have chosen a fixed teediting period of ten years.

‘ C.2.1. Renewable crediting period ‘

>>

‘ C.21.1. Starting date of the first crediting_period: ‘
>>

‘ c.21.2. Length of the first crediting period ‘
>>

| C.2.2. Fixed crediting period |
10 years

‘ C.2.2.1. Starting date: ‘

01. December 200(r any later date at which project is registereNBthe NO abatement catalyst
installed)
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| C.2.2.2. Length: |
10 years

‘ SECTION D. Environmental impacts ‘

D.1. Documentation on the analysis of the environmentainpacts, including transboundary im-
pacts:

The project will reduce gaseous emissions of ngraxide (NO) from the plant tail gas and will there-
fore contribute to international efforts to redggeenhouse gas emissions. The project will havefno
fects on local air quality.

The project will have no impact on water pollutidfo additional water is required for the projedivac
ity’s implementation or operation. Therefore, thisrao impact on the sustainable use of water.

Also, the project does not impact on the commusifccess to other natural resources as it wilterot
quire any additional resources. Also, there ismpact on the efficiency of resource utilization.

The NO abatement catalyst will be leased from an oversapplier. The catalyst will be replaced from
time to time and the spent catalyst returned tcsthpplier for recycling, if possible.

There are no other positive or negative impacttherenvironment.

D.2.  If environmental impacts are considered signi€ant by the project participants or the host
Party, please provide conclusions and all references sapport documentation of an environmental

The Gauteng Department of Agriculture, Conservasiod Environment has confirmed by letter dated
19" September 2006, that based on the informationligabphe project is not listed in terms of the Env
ronmental Impact Assessment Regulations, 2006jghed under the National Environmental Manage-
ment Act (Act 107, 1998) as amended in Governmertic R385. Therefore, it does not legally require
environmental authorisation from the Departrient

% See letter of the Gauteng Provincial Governmeep@tment for Agriculture, Conservation and Envinemt)
dated the 19 of September 2006, confirming that an Environmieintpact Assessment is not required. This letter is
available during the on site audit by the DOE.
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SECTION E. Stakeholders’comments \

\ E.1.  Brief description®” how comments by local stakeholderbave been invited and compiled: \

AEL has conducted a stakeholder consultation pebgsiring a local consultantyfor facilitating this
process. The process was initiated in mid-Augudtlasted until the end of September 2006. Whilst
some addressees received individual informatiangsential key points were compiled in a Back-
ground Information Document (BID).

The following stakeholder groups were identified adressed:

- authorities

- the general residential urban public in nearby ®and villages
- the commercial and industrial tenants

- national and regional NGOs

- local focussed interest groups

- AEL employees

The diversity of stakeholders that had to be infirwvas addressed by a corresponding broad mix of
communication paths.

AEL’s Environment Manager had informed environméatghorities — such as the Department of Envi-
ronment, Provincial and Metro Environmental Autties and the National Department of Environ-
ment's Regional Air Pollution control officer — prito the actual stakeholder consultation process.
Thereafter, these participants were updated by iEeman regular basis. Also, they received the BID.

Local residents were addressed by circulating etanformation on several local newspapers. Reader
were invited to contact the AEL environment officehose contact details were provided as well.

Other commercial and industrial tenants on the Mofichtein industrial site as well as local, regiona
and national NGO’s were informed either via E-naaiiby letter (including BID).

AEL employees were integrated by electronic newssletsing the AEL intranet. The BID was circulated
the same way. Additionally, large notices were gthat all the entry gates to the AEL site.

E.2. Summary of the comments received:

Only very few responses were obtained. One stallehalanted to know more about@and its impli-
cations for climate change, two asked to be kdptined, two others just confirmed to have receitred
information. AEL provided the information requestadthem.

3" More detailed information on the stakeholder cttation process than contained in the PDD is téobed in the
Stakeholder Engagement Report.

% Willchem cc, Environmental & Risk Consultants; tansultant’s Stakeholder Engagement Report cdaurel in
Annex 5.
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E.3. Report on how due account was taken of any commentsceived:

As these comments were not aimed at influencingntipbementation of the project activity in any way,
it was not considered necessary to take them saoumnt other than keeping those who asked for this
informed.

AEL is committed to further societal welfare in thl®dderfontein area and is involved in several com-
munity projects. It is planned to launch a newiative which will provide experiential environmehta
education to large numbers of local schoolchildréhe venue for this programme will be the Modder-
fontein Conservation Area, which is an approximas0 ha park which AECI plans to set aside for
conservation at Modderfontein. It is intended ti lihis environmental education initiative to thre
posed NO abatement project. The environmental educatiogramme will respond to contemporary
environmental education theory and practice ansligeoa centre that responds to environmental issues
or concerns of focus such as education for sudiditya

Thus, AEL will continue to involve the local comnitynand promote the proliferation of environmental
knowledge.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT _ _ACTIVITY

Organization:

African Explosives Ltd.

Street/P.O.Box:

PO Modderfontein

Building: Acid House

City: Modderfontein
State/Region: Gauteng Province
Postfix/ZIP: 1645

Country: South Africa
Telephone:

FAX:

E-Mail:

URL: www.explosives.co.za

Represented by:

Title: Section Manager
Salutation: Mr.

Last Name: Aucamp

Middle Name:

First Name: Leon

Department: Nitrates

Mobile:

Direct FAX: +27 (0)11 606 2426
Direct tel: +24 (0)11 606 3287

Personal E-Mail:

AucampL@ael.co.za

Organization:

N.serve Environmental Services GmbH

Street/P.O.Box:

Grubesallee 12

Building:

City: Hamburg
State/Region:

Postfix/ZIP: 22143

Country: Germany
Telephone:

FAX:

E-Mail: contact@nserve.net
URL: www.nserve.net

Represented by:

Title: Managing Director
Salutation: Mr.

Last Name: von Ruffer
Middle Name:

First Name: Albrecht

Department:
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Mobile:

+49 177 65 15 964

Direct FAX:
Direct tel:

+49 40 788 937 10

+49 40 788 937 08

Personal E-Mail:

ruffer@nserve.net
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Annex 2
INFORMATION REGARDING PUBLIC FUNDING

No public funding was received by the project gapants for the development, implementation and op-
eration of the project.
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Annex 3
BASELINE INFORMATION

Example of the SCADA data acquisition system outpxtracted as a .csv file and then imported inéo t
N.DBMS:

StackPres BoilerTemy BoilerPres AmmoniaF AirFlow  NOConc N20Conc NO2Conc NoxConc StackFlowl
839.12 899.595 406.076 5873.753 112695.4 355.439 1716.489 297.495 1383.889 106.452
839.12 899.595 406.424 5873.753 112784.7 355.439 1716.489 297.495 1383.889 107.957
839.12 899.595 406.424 5879.021 112650.7 355.439 1716.489 297.495 1383.889 107.006
839.12 899.595 406.424 5871.119 112650.7 355.439 1711.945 284.188 1383.889 107.807
839.12 899.595 406.424 5873.753 112784.7 364.738 1700.585 284.188 1384.87 106.755
839.12 899.595 406.076 5873.753 112784.7 364.738 1700.585 284.188 1384.87 106.704
839.12 899.595 406.424 5871.119 112650.7 365.9 1702.857 282.763 1385.852 104.258
839.12 899.595 406.25 5865.851 112650.7 365.9 1702.857 282.763 1385.852 107.607
839.12 899.595 406.076 5865.851 112695.4 367.295 1700.585 282.525 1389.778 109.047
839.12 899.595 406.25 5865.851 112650.7 367.295 1700.585 282.525 1389.778 105.488
839.12 899.595 406.424 5852.681 112650.7 367.295 1700.585 282.763 1389.778 107.507

839.12 899.884 406.25 5852.681 112695.4 367.295 1700.585 283 1389.778 108.305
839.12 899.595 406.25 5839.512 112784.7 367.295 1700.585 283 1389.778 108.701
839.12 899.595 406.076 5831.609 112784.7 367.295 1700.585 283 1389.778 106.704

839.12 899.595 406.076 5810.538 112650.7 363.576 1700.585 293.693 1398.611 105.946
839.12 900.174 405.729 5800.002 112650.7 363.576 1700.585 286.565 1398.611 106.199
839.12 900.174 406.25 5797.368 112650.7 363.576 1700.585 286.802 1385.852 108.006
839.12 899.884 406.076 5786.832 112784.7 363.576 1700.585 286.802 1385.852 108.006
839.12 899.884 405.729 5784.198 112650.7 354.51 1717.625 299.158 1384.87 108.354
839.12 899.884 405.729 5781.564 112561.3 35451 1717.625 299.158 1384.87 105.692
839.12 899.595 405.729 5773.662 112471.9 354.51 1717.625 299.158 1384.87 107.507
839.12 899.595 405.729 5773.662 112471.9 35451 1717.625 299.158 1384.87 107.357
839.12 899.595 405.729 5773.662 112650.7 35451 1717.625 299.158 1384.87 107.757
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Annex 4

MONITORING INFORMATION

Description of the AMS installed at AEL’s No. 11 niric acid plant.

Currently, an Environnement MIR 9000 multigas infed analyser is installed on the No. 11 nitricdaci
plant to measure the N20O emissions. Due to thdiabiy of the No. 9 nitric acid plant MIR 900(ha-
lyser, a decision was made to replace both nitiid plant’'s analysers with QAL 1 certified ABB URAS
14 analysers. The URAS 14 analyser will be instiatle No11 nitric acid at the end of the currenjgeb
campaign.

1. General Description of the AMS (Environnement MR 9000)

The system currently installed at AEL’s No. 11 iciticid plant consists of an air dryer unit, a skemp
conditioning system and the analyser itself. The@ag system and analyser were designed to operate
for extended periods between the regular maintenartervals and communicate constantly with each
other to ensure that all systems are fully openafiduring the plant’s operation. Any alarm coraht

are displayed and logged on the analyser for efasiemtification and maintenance.

During operation, plant instrument air at 6-7 baggsure is continuously pumped into the air drysf s
tem where all moisture is extracted by means ofdzdphobic filter arrangement to provide clean and
dry air with a dew point of —70 °C and a porositY@5 micron. The physical condition of the aicrsI-
cial to the operation of the entire system. Thasagontinuously sent to both the sample probeeakag
to the analyser’s zero port. The air supply mustllaimes be open and available when the systemm-s
line.

2. Sample point

The location of the sample point was selected dwigde ease of access and a location close to @e an
lyser. The most suitable position is in the hortabsection of the exit stack. At this point, tresgs still
hot (above dew point) and well mixed.

The sampling points for both NCSG and VSG area#tl8 times the stack diameter distance after any
previous bend in the stack and behind the tailegasnder turbine.

3. Sample Conditioning System

The SEC sample conditioning system consists ofrgkaprobe, fine filter, a heated section and asmoi
ture removal device. The sample is drawn in froenglocess at a rate of 15-20 I/hr through a cdarse
micron sinter-metal filter situated in the centfale exit stack by means of an air-driven ejecitre
sample is heated already in the probe to 180 Wdar to keep its temperature above the dew point
throughout the analytic process.

Once the hot sample enters the sample box itesdd further down to 0.5 micron and exposed in an
oven to a temperature of 220 °C in order to preaagtformation of condensation. The dry air recgive
from the air-drying system is piped through a dstalge permeation drying tube that allows only the w
ter molecules to permeate through the walls. Thdilered sample flows in one direction througle th
permeation dryer. Simultaneously, the dry instruna@nflows in the opposite direction removing the
moisture that permeated through the dryer. A sedoyelr mounted in the “cool” area outside of the
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oven further dries the gas whilst cooling it downhe same time. This method of moisture removal ha
several advantages compared to the conventiorelieleooling methods: firstly, it removes only the
moisture and not any of the components to be aedlySecondly, the sample is already conditioned at
the take-off point and can thereafter be transpddehe remote analyser. In the case of AEL’s No.
nitric acid plant this is done using an ordinaryieated high-density nylon or teflon tube allowinkigh
velocity gas flow at a comparatively low volumesaimpled gas.

Because of the low sample volumes the loading erptimary and secondary filters in the SEC system i
much lower than in the case of a conventional sysiéis is one of the main reasons why the system
can stay operational for extended periods of tlwh air pressure and gas flow velocity at thefilas
well as the temperatures of both the probe andvka are constantly monitored. Any fault conditions
are displayed and logged at the analyser in threnat@enu.

Photographs of the sample conditioning unit (pump ad dryer) at No. 11 and the lab sample point

4. Analyser

a. The Environnement MIR 9000 gas analyser instaltein the historic and baseline cam-
paign(s)
The MIR 9000 (Multi-component InfraRed analysergapable of analysing up to 12 components simul-
taneously. It employs the InfraRed filter corradatprinciple, which is one of the most suitable swura
ing techniques available for the elimination okrfiérences from any unknown background components
in the process. The optical bench (inside the meagchamber) has an internal structure consisiirng
range of parabolic mirrors that provide it witheffective measuring length of 12 meters, which give
the analyser a very sensitive and stable perforeamit minimal long-term drift. The pressure, tresg
flow velocity and the temperature of the benchcamstantly monitored and the necessary corrections
applied to the analysis results. The temperatuteeothamber is accurately controlled at 49 °C sthil
the other two parameters are just measured. Besidebree components of interest that the analgser
equipped for in this case {8, NO and NQ) it also analyse for moisture in the sample asd asthe
CQO; concentration.
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These additional parameters are used by the systernrrection purposes and to protect the analyser
(mainly the sensitive optical bench) in case thea conditioning system suffers operational falur
Moisture could principally disadvantageously affée gas sample analysis: water vapour is capdble o
absorbing IR waves and thereby skewing analysigisegurthermore it can — when exposed toNO
gasses — form acidic compounds capable of damalgéengnalytic devices.

Moisture can in principle negatively affect the gasnple analysis as it is absorbed across theédfra
spectrum and can also create acidic conditions whadensing and thereby absorbing some of the cor-
rosive components in the sample.

The MIR 9000 analyser was designed with a stans@fiety feature that constantly analyses moisture
levels. In the event of a faulty condition at 8C sample conditioning unit (such as a loss oredee
in the condition of the dry air) it will automatibadetect any increase in moisture. At a presetlle
(10,000 ppmv in the case of AEL No. 11 plant) thalgser will raise an alarm, freeze all outputthi®
control room and switch over from sample into zeiade. The optical bench will then be flushed with
dry air from the dryer until the moisture conditsoare back to normal, thereafter the unit will shvit
back to sampling mode and continue to analyse.

The dry air is also constantly piped to the “ZeefdRence” port of the analyser. At preset inter{&lsr-
rently set for every 3 hrs) the analyser switche=r ¢o zero reference mode and allow the opticathe
to be flooded with dry air for 4 minutes. Once Hanch is clean the electronics compare the sttai$ o
measuring parameters at zero conditions againgirigmal conditions when the analyser was set up.
The system will automatically adjust for any possitifsets to re-base itself on the original sgsin

Once all settings are corrected the system switichek to sampling mode and allows the readings to
stabilise before the outputs are switched backtiwveaagain. This method of constantly checking and
adjusting the optical parameters is one of thetanting features of the system. It thus can proside
very stable zero baseline with minimal drift ovevaral months. The analysis results are delivereithe
local display in terms of ppmv. The 4-20 mA outptatshe control room are scaled according to tlwe pr
grammed ranges (0-2,000 ppmv fosONduring the baseline campaign, which will be amjdsiown-
wards for the project campaigns).

Also, a measurement for,@oncentration is part of the system. By piping\aet from the measuring
chamber in a flow-through arrangement over an elebemical oxygen cell, oxygen concentrations can
be assessed. The oxygen cell is powered from thigat@oom via a 2-wire arrangement. Once the pa-
rameters are analysed (except for thete microprocessor applies the necessary coorecbased on
the actual temperature and pressure of the samgihe imeasuring chamber. A standard factor is then
applied to the final raw value to convert the regdo normal conditions. A further selection optain
lows the readings as well as the associated outpuns converted in terms of mass. Because ofthe i
built automatic checks and the resulting stabdityhe analyser, re-adjustment intervals are |ottiggn

for conventional process analysers (see sectidviamtoring Procedures below).

1. General Description of the AMS (ABB URAS 14)

The system to be installed at AEL's No. 11 nitregdaplant consists of an air dryer unit, a sampliedi-
tioning system and the analyser itself. The sargmystem and analyser were designed to operate for
extended periods between the regular maintenateevahs and communicate constantly with each other
to ensure that all systems are fully operationainduthe plant’s operation. Any alarm conditions drs-
played and logged on the analyser for ease ofiftEiton and maintenance.
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During operation, plant instrument air at 6-7 baggsure is continuously pumped into the air drysf s
tem where all moisture is extracted by means aflaminium oxide filter arrangement to provide clean
and dry air with a dew point of 5 °C and a porosit®.3 micron. The physical condition of the a&ir i
crucial to the operation of the entire system. @inés continuously sent to both the sample prabeeall
as to the analyser’s zero port. The air supply rauatl times be open and available when the sysem
on-line.

2. Sample point

The location of the sample point was selected dwigde ease of access and a location close to @e an
lyser. The most suitable position is in the hortabsection of the exit stack. At this point, tresgs still
hot (above dew point) and well mixed. The probd el installed at the same location as the currentl
installed sampling probe. A heated sample line belinstalled to insure that the dry gas sampls do¢
condense before entering the analyser.

3. Sample Conditioning System

The SCC-F sample conditioning system consistssainaple probe, aluminium oxide filter, a heated sec-
tion and a moisture removal device. The sampleasd in from the process at a rate of 30 to 500 I/h
through a 0.3-micron aluminium oxide-metal filt@uated in the centre of the exit stack by mearasnof
air-driven ejector. The sample is heated alreadierprobe to 180 °C in order to keep its tempeeatu
above the dew point throughout the analytic pracess

The hot filtered sample flows in one direction tgh a heated trace line to the analyser. Any faarit
ditions are displayed and logged at the analys#rdaralarm menu.

4. Analyser

The URAS 14 (Multi-component Infrared analysergapable of analysing up to 4 components simulta-
neously. It employs the Non-dispersive infraredogbs ion principle in thé = 2.5 -8um wave length.
Besides the three components of interest thatrthlyser is equipped for in this case@INO and NQ)

it also analyse for moisture in the sample gas.

These additional parameters are used by the systernrrection purposes and to protect the analyser
(mainly the sensitive optical bench) in case thea conditioning system suffers operational falur
Moisture could principally disadvantageously affée gas sample analysis: water vapour is capdble o
absorbing IR waves and thereby skewing analysigisegurthermore it can — when exposed toNO
gasses — form acidic compounds capable of damagéengnalytic devices.

Moisture can in principle negatively affect the gasnple analysis as it is absorbed across theédfra
spectrum and can also create acidic conditions whadensing and thereby absorbing some of the cor-
rosive components in the sample.

The dry air is also constantly piped to the “ZeefdRence” port of the analyser. At preset inter¢@igr-
rently set for every 3 hrs) the analyser switche=r ¢o zero reference mode and allow the opticathe
to be flooded with dry air for 4 minutes. Once Hach is clean the electronics compare the sttai$ o
measuring parameters at zero conditions againgiripmal conditions when the analyser was set up.
The system will automatically adjust for any possitffsets to re-base itself on the original sgtin

Once all settings are corrected the system switichek to sampling mode and allows the readings to
stabilise before the outputs are switched backtiweaagain. This method of constantly checking and
adjusting the optical parameters is one of thetanting features of the system. It thus can proside

very stable zero baseline with minimal drift ovevaral months. The analysis results are delivereithe
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local display in terms of ppmv. The 4-20 mA outptatshe control room are scaled according to tle pr
grammed ranges (0-2,000 ppmv fagONduring the baseline campaign, which will be ajdsiown-
wards for the project campaigns).

Photographs of the contents of the housing for thanalyser and the front cover with display of the
analyser.

b. The ABB Uras 14 analyser that will be installedefore the beginning of the crediting pe-
riod

Information on the ABB Uras analyser that is schedtio be installed in the next two months will be
provided after the installation has been completed.

5. Flow Meter

The Emerson Rosemount Flow Meter Annubar®, mode#l86, relies on the Averaging Pilot Tubes
(APTS).
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The Rosemount Annubar® 485 is a device used tounedise flow-velocity of a liquid, gas or steam
fluid that passes through a pipe. It measures égterg a differential pressure (DP) that is propodl

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

The Annubar generates a DP by partially blockirggftbw. The velocity of the fluid is decreased and
stalled as it reaches the upstream surface of timaBar sensor, thus creating the Impact Presshee. T
Rosemount 485 Annubar® senses the impact presgwiliaing 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 sensargates a lower velocity profile on the backha# t
sensor, creating the low/suction pressure downstreaividual ports, located on the backside of the
Annubar sensor measure this low pressure. Workirip@ same principle as with high pressure, an av-
erage low pressure value is obtained in the lowqunee chamber that connects directly into the m#tns
ter for measurement. The resulting differentialsgtee is the difference between the impact (high3p
sure reading and the suction (low) pressure reaabrgeen below.
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SOUTH AFRICAN DNA: SUSTAINABLE DEVELOPMENT CRITERIA

ENVIRONMENTAL

CRITERIA

INDICATOR

PROJECT CONTRIBUTION TO SUSTAINABLE DE-
VELOPMENT

Impact on local
environmental
quality

Impact of the project on:
- Air quality
- Water pollution

- Generation or disposal of
solid waste

- Any other positive or nega-
tive environmental impacts,
such as noise, safety, visug
impacts or traffic.

- The project will have no impact on local air psll
tion.

- The project will have no impact on water pollutig

- The NO abatement catalyst will be leased from
overseas supplier. The catalyst will be replaced
from time to time and the spent catalyst returme
the supplier for recycling or disposal in accordal
with prevailing EU regulations. There will thered

| be no generation of wastes in South Africa.

- There are no other positive or negative impants
the local environment quality.

Change in us-
age of natural
resources

- Impact of the project on
community access to natura
resources.

- Impact of the project on the
sustainability of use of wa-
ter, minerals or other non-
renewable natural resource

- Impact of the project on the
efficiency of resource utili-
sation.

- The project will not require any additional re-
al sources.

- The project does not impact on the community’'s
access to natural resources.

- The project does not require additional water an
will therefore not impact on the sustainable use

> water.

- The project has no impact on the use of other n
renewable natural resources.

- The project has no impact on the efficiency of re
source utilization.

of

Impacts on bio-
diversity and
ecosystems

- Changes in local or regional
biodiversity arising from the
project

- The project will have no negative impacts on loc
or regional biodiversity.
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ing from the project.

- Impacts of the project on
local skills development.

- Demonstration and replica-
tion potential of the project.

technology and procedures.

of AEL employees on the nitric acid plants, for

- The project will act as a stimulant to other camp,

menting CDM projects.

gh

- The project will lead to some enhancement ofski

nies in South Africa which are considering imple

nd

n

L

ECONOMIC
CRITERIA INDICATOR PROJECT CONTRIBUTION TO SUSTAINABLE DE-
VELOPMENT
Economic im- | Impact of the project on: - Through the sale of CERs to buyers in Annex 1
pacts - Foreign exchange require- countries such as the'European Qmon, Jap'an g
ments Canada the project will make positive contribu-
' tions to foreign exchange reserves and to foreid
- Existing economic activity | direct investment.
in the area. . , .
- Expected income from selling CERs will, after
- Cost of energy. covering the project costs, add to the profitailit
 Foreign direct investment of AEL'’s nitrates business. This will strengthen
| AEL's international competitive position in its
markets. As a result, the project is likely to have
long term positive impact on existing economic
tivity in the area. The project will have the effec
of making long term jobs more secure for all AE
employees.
- Production of NO abatement catalyst in South
Africa at a later stage might be possible, althou
the amount of catalyst used is small and such &
project may not be economically viable.
- The cost of energy will not be impacted in any
way by the project.
Appropriate |- Positive or negative implica{- This project will strengthen the overall compeét
technology tions for the transfer of tech- position of the nitric acid plant through the intro
transfer nology to South Africa aris-| duction of advanced instrumentation, measurement

example advanced emissions monitoring systems.
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SOCIAL

CRITERIA

INDICATOR

PROJECT CONTRIBUTION TO SUSTAINABLE DE-
VELOPMENT

Alignment with
national, pro-
vincial and lo-
cal develop-
ment priorities.

- How the project is aligned
with provincial and national
government objectives.

- How the project is aligned
with local developmental
objectives.

- Impact of the project on the
provision of, or access to,
basic services to the area.

- Impact of the project on the
relocation of communities if
applicable.

- Contribution of the project tg
any specific sectoral objec-
tives, for example, renew-
able energy targets.

- South Africa is a signatory to the Kyoto Protqcol
and this project will contribute to internationdd-o
jectives towards the reducing of global greenhouse
gas emissions.

- As described above the project will contribute tg
sustaining economic activity in the area.

- The project does not impact on the local provisig
or access to, services in the area.

O

- The project has no impact on the relocation of
communities.

- The project makes no significant contribution to
sectoral objectives.
)

Social equity
and poverty
alleviation.

- Impact of the project on em-
ployment levels, number of
jobs created or lost, duratio
of time employed, distribu-
tion of employment oppor-
tunities, categories of em-
ployment changes in terms
of skill levels and gender
and racial equity.

- Impact of the project on
community social structures

- Impact of the project on so;
cial heritage.

- Impact of the project on the

provision of social amenities local communities through the partnership ar-

to the community in which
the project is situated.

- Contribution of the project

to the development of previt
ously underdeveloped areas

or specially designated de-

- The catalyst will be installed and replaced with
local labour, which will create a small number of
n intermittent jobs.

- Local companies will probably be employed to
carry out the annual monitoring and verification|of
the emission reductions. This will create a smal
number of jobs over the entire crediting period of
ten years.

- In general the project has no significant direct
impact on community social structures, social

" heritage, social amenities, or development of
previously undeveloped areas.

- A portion of additional profits in AEL arisingdm
this N,O abatement project will be passed on to

rangements which exist between AECI and Tiso in
terms of the Tiso-AEL Development Trust. The
focus is on deploying income from Tiso’s investt
ment in AEL to the benefit of local communities
principally in Alexandra and Tembisa, which are
nearby to Modderfontein.

- Furthermore AEL will spend a portion of the ptofi
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velopment nodes. generated by the project on an experiential env

ronmental education project aimed at local school-
children. The details of this are being worked out
in consultation with local communities and exter-
nal organisations with experience in such projects.

- Through the proposed Environmental Education
Project the project will benefit community social
structures and social amenities, and several pef
manent local jobs will be created. The project wi
also enhance the environmental social heritage

GENERAL

CRITERIA INDICATOR PROJECT CONTRIBUTION TO SUSTAINABLE DE-

VELOPMENT

General Project - Is the distribution of project- The project is balanced and fair.
acceptability | benefits reasonable and fair

D . . .
- It will contribute to the sustainable development
objectives of South Africa in accordance with the

National Environmental Management Act No. 107
of 1998.
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Annex 6
STATEMENT FROM AEL'S POJECT REPRESENTATIVE CONCERNI NG THE UNAVAIL-
ABILITY OF HISTORIC OPERATIONAL PARAMETER DATA

2007-07-12

To Whom It May Concern:
Data and Operational Parameters

As the Nitrates Manager and on behalf of African Explosives Limited, | herewith certify that prior
to the installation of the Environnement Automated Monitoring System (AMS) at the stack of the
No 11 Nitric Acid plant in January 2006, no recording of all the parameters as required by
AMO0034 for implementing a CDM project activity was taking place. Thus the historic opera-
tional parameters required by AM0034 for implementing a CDM activity are unavailable, requir-
ing the project participants to use plant design parameters as a substitute.

Yours sincerely

L AUCAMP

NITRATES BUSINESS MANAGER
NITRATES DEPARTMENT

AEL

Direct Tel +27 11 606 3287
Fax +27 11 606 2426
E-mail aucampl@ael.co.za



