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| Al Title of the project activity: |
>>
Sasol Nitrous Oxide Abatement Project
Version 5
31 January 2007

| A.2. Description of theproject activity: |
>>
Nitrous Oxide (NO) is an undesired by-product gas from the manufaabf nitric acid. Nitrous oxide is
formed during the catalytic oxidation of Ammoniave® a suitable catalyst, a maximum 98% (typically
92-96%) of the fed Ammonia is converted to Nitrixi@® (NO). The remainder participates in
undesirable side reactions that lead to the pramluct Nitrous Oxide, among other compounds.

Waste NO from nitric acid production is typically releasido the atmosphere, as it does not have any
economic value or toxicity at typical emission lesveN,O is an important greenhouse gas which has a
high Global Warming Potential (GWP) of 310

The project activity involves the installation osacondary catalyst to abateONinside the reactor once
it is formed.

The baseline scenario is determined to be thegeleBNO emissions to the atmosphere at the currently
measured rate, in the absence of regulations tdate,0 emissions. If regulations orn,® emissions
are introduced during the crediting period, theeliae scenario shall be adjusted accordingly.

Baseline emissions rate will be determined by meaguN,O emission factor (kg }D/tonnne HNG)
during acompleteproduction campaign prior to project implementatido assure that the data obtained
during the initial NO measurement campaign for baseline emission fadetermination are
representative of the actual GHG emissions fromsthece plant, a set of process parameters known to
affect NO generation that are under the control of thetpb@erator, will be controlled from historical
data.

Baseline emissions will be dynamically adjustednfractivity levels on an ex-post basis through
monitoring the amount of nitric acid productionofict NO emission will be monitored directly in real
time. Additional NO monitoring and recording facilities will be inBtal to measure the amount of\
emitted by the project activity.

Project additionality is determined using the mastent version of the “tool for demonstration and
assessment of additionality”, approved by the CDMdtitive Board.
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The project activity will contribute to the sustaiile development of the countrihrough industrial
technology transfer (catalyst technology from aalieped country to South Africa). The project agsivi
will reduce NO emissions and will not increase nor decreasetdimissions of other air pollutants.

The project does not impact on the local commusitie access of services in the area. The project
activity will not cause job losses at Sasol’'s ptant

Sasol nitrous oxide abatement project has the pateén be replicated by other nitric acid plantsthe
country and in other developing countries.

| A.3.  Project participants:

>>
Name of Party involved (*). Private and/or public Kindly indicates if the Party
((host) indicates a host Party) entity(ies) project involved wishes to be considered
participants (*) as project participant
(as applicable) (Yes/No)

Republic of South Africa (host) Sasol Nitro, a dieh of Saso
Chemical Industries Limited.
Private entity. Project
Developer.

(*) In accordance with the CDM modalities and prdeees, at the time of making the CDM-PDD publithet stage
of validation, a Party involved may or may not havevided its approval. At the time of requestiegistration, the
approval by the Party(ies) involved is required.

No

Sasol Nitro (hereinafter called “Sasol”) is a division of Sh&hemical Industries Limited, a private
company incorporated under the laws of the RepuliBouth Africa. Sasol Chemical Industries Limited
is part of the Sasol group of companies (the S@solip) whose activities are coordinated by theingld
company Sasol Limited, founded in 1950. The Saswu@ is an integrated oil and gas entity with
substantial chemical interests. It is based in Bddtica with its head office in Johannesburg, blgo
has manufacturing and marketing facilities elsewherAfrica, Europe, Asia and the Americas. Sasol i
listed on the Johannesburg Securities Exchange),(38Bbol SOL, and the New York Stock Exchange
(NYSE), symbol SSL. Sasol Chemical Industries Léditrepresents the Sasol Group’s chemicals
businesses with its portfolio including polymersjvents, olefins, surfactants, waxes, phenolics and
nitrogenous products. Sasol Nitro, a division oks@aChemical Industries Limited, represents the
nitrogenous products and related goods; it manufastand markets ammonia, nitric acid, fertilizers,
phosphoric acid, a phosphoric detergent, commeegialbosives and specialized blasting accessortes. T
division also markets ammonia, sulfur and specigityes produced by other Sasol divisions. Sasab Nit
operates two nitric acid plants. The smaller 557 100% nitric acid per day unit in Sasolburg ikéd

to a downstream ammonium nitrate plant. The amnmmiitrate is processed in Sasolburg to produce
low-density ammonium nitrate for use in the productof commercial explosives. The larger 860 ton
per day unit in Secunda supplies a downstream arumonitrate plant linked to a 500,000 ton per
annum fertilizer granulation facility that produdesestone ammonium nitrate (LAN) and various other

! SeeSustainable Development Criteria Analysis in Anne%
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fertilizer grades containing nitrogen, phosphornd potassium. Ammonium nitrate for industrial use i
sourced from both sites.

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

| A.4.1. Location of the_project activity |
>>

| A4.1.1. Host Party(ies): |
>>
Republic of South Africa

| A4.1.2. Region/State/Province etc.: |
>>
Free State and Mpumalanga provinces

| A4.1.3. City/Town/Community etc: |
>>
Sasolburg and Secunda.
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A4.1.4. Detail of physical location, includingnformation allowing the

>>
The project activity is located at two nitric agthnts owned by Sasol. The smaller unit (557 tqmere
day) is located in Sasolburg and the other nitrid alant (860 tonne per day) in Secunda.

Republic of South Africa

Gauteng Limpopo
Mpumalanga
North West ()
o
Free State Kwazulu Natal

Northern Cape

100 km
+“—>
Eastern Cape
Johannesburg
Western Cape @ Sasolburg
@® Secunda

Figure 1. The location of Sasolburg and Secundat®la

| A.4.2. Category(ies) of project activity |
>>
The project activity fall withirSectoral scop€e‘(5) Chemical industries”.

| A.4.3. Technology to be employed by the projecttivity : |
>>
The Ostwald process

Nowadays, all commercial Nitric Acid is producedthg oxidation of ammonia, and subsequent reaction
of the oxidation products with water, through th&tv@ald process.
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The basic Ostwald process involves 3 chemical steps

A) Catalytic oxidation of ammonia with atmosphedgygen, to yield Nitrogen Monoxide (or Nitric
Oxide).

(1) 4NH+5Q 4NO+6HO
B) Oxidation of the Nitrogen Monoxide to NitrogerdRide or Dinitrogen Tetroxide
(2) 2NO+Q 2NO, N0,
C) Absorption of the Nitrogen Oxides with wateryield Nitric Acid
(3) 3NG+H,0 2HNGO;+NO
Reaction 1 is favored by lower pressure and higeeperature. Nevertheless, at too high temperature,
secondary reactions take place that lower yiele¢aihg nitric acid production); then, an optimal i

found between 850-950 degrees C, affected by ofivecess conditions and catalyst chemical
composition (figure #) Reactions 2 and 3 are favored by higher pressuddower temperatures.

Figure 2. Conversion of Ammonia to Nitrogen Monaxioh Platinum
Gauze as a function of temperature a) 100 kPaj@B)kPa [1]

The way in which these three steps are implemertiearacterizes the various Nitric Acid processes

found throughout the industry. In mono pressursiogle pressure processes ammonia combustion and
nitrogen oxide absorption take place at the samking pressure. In dual pressure or split pressure

plants the absorption pressure is higher thandh#astion pressure.

Nitrous Oxide formation

Nitrous oxide is formed during the catalytic oxidatof Ammonia. Over a suitable catalyst, a maximum
98% (typically 92-96%) of the fed Ammonia is corteetto Nitric Oxide (NO) according to reaction (1)

2Thieman et al., “Nitric Acid, Nitrous Acid, and Mitgen Oxides”Ullmann’s Encyclopedia of Industrial Chemistry
6th Edition,Wiley-VCH Verlag GmbH & Co. KGaA. All rights resezd.
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above. The remainder participates in undesirable s#actions that lead to Nitrous Oxide@), among
other compounds.

Side reactions during oxidation of Ammonia:
(4) ANH+40Q, 2NO +6HO (Nitrous Oxide formation).
(5 4NH+30 2N+6H0
6) 2NO N+O,
(7)  4NH+6NO 5N, +6HO
N,O abatement technology classification

The potential technologies (proven and under deveémt) to treat PO emissions at Nitric acid plants,
have been classified as follows, based on the psdoeation of the control device:

Primary: NO is prevented from forming in the oxidation gauzes

Secondary: BD once formed, is eliminated anywhere between th#etoof the ammonia oxidation
gauzes and the inlet of the absorption tower.

Tertiary: NO is removed at the tail gas, after the absorgt@rer and previous to the expansion turbine.
Quaternary: MO is removed following the expansion turbine, aatbbe the stack.

Selected technology for the project activity
General description

The current project activity involves the instabtiat of a new (not previously installed) catalyskivethe
oxidation gauzes (a “secondary catalyst”) whosee smlirpose is the decomposition oftQ\ the
secondary approach has the following advantages:
The catalyst does not consume electricity, steaeisfor reducing agents (all sources of leakage)
to eliminate NO emissions; thus, operating costs are negligibtetae overall energy balance of
the plant is not affected.
Installation is relatively simple and does not riegj@any new process unit or re-design of existing
ones (reactor basket needs some modificationscmnaoodate the new catalyst).
Installation can be done simultaneously with a pryngauze changeover; thus, the loss in
production due to incremental down time will beitieal.
Considerably lower capital cost when compared bewoapproaches.

The selected technology has been developeWly. Heraeus GmbH (Hanau, Germany; hereinafter
called “Heraeus”), a wholly owned subsidiary of &keus Holding GmbH; the Heraeus Group has been in
the precious metals business for more than 15Gyet@raeus is currently engaged in the productimh a
trade of precious metals as well as complex mater&nnology such as dental material, sensorsdfuse
silica and specialty lighting sources. Heraeusabggroduction of catalyst gauzes for nitric andniya
acid production in 1915, and now serves this ingugtrough the W.C. Heraeus Nitro Technologies
Group business unit.
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After extensive research, Heraeus has developesteotidary” catalyst that decompose®© Nvithout
affecting Nitric Acid production. The active elenesf the catalyst is a proprietary coat of precious
metals (the same elements already present in tidatmn gauzes) deposited over ceramic pieces made
of alfa-alumina (a common reactor material used.@ Raschig rings) of several shapes and sizes. Th
catalyst has a very high activity for,® decomposition; in a typical medium pressure plantatalyst
weight of 30 kg/rh of cross sectional surface is sufficient to redg® concentration well below 100
ppmv. Theoretically, any given level ob® abatement can be reached, but in practice therabat will

be limited by practical and economical consideratioHeraeus secondary catalyst is not designed as
catchment for precious metals, so it does not &dsoy material lost from the primary gauzes.

Figure 3. Effect of catalyst thickness opgNabatement
(Courtesy of W.C. Heraeus)

Some advantages specific to the selected secondtalyst are:
No measurable effect on ammonia to nitric oxidddyie
Any level of NO in tail gas is achievable by adjusting the catalhed thickness.
No new elements (like foreign metals) are introdute the process, thus plant risk remains
unchanged.
The longest current run is 24 months, representieg?? campaign of the specific middle
pressure plant.

Secondary catalyst installation

Figure 4 depicts a simplified diagram of the seeopctatalyst installation to be performed at Sasol.
Both Sasol plants have a Raschig ring bed as fatheo support/homogenization system on their
oxidation reactors. Due to its high degree of delitg (towards NO decomposition) the depth of the

secondary catalyst bed to be installed is onlyva éentimetres thick, much thinner than the actual
Raschig ring bed.



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

CDM - Executive Board

page 9

To create space to insert the new catalyst, entaygrs of Raschig rings will be removed from the
basket. The precious metal coated ceramic pietessgcondary catalyst) will come inside a cage of
Kanthal or Megapyr steel (same material used fpasging screens on the primary gauze pack) to
secure even distribution of the pieces over thesgection area of the reactor. The outside rinhef
caged catalyst is sealed with the reactor wallgyriter to avoid any by-passing of theONrich gases.
Once the secondary catalyst is installed, the psingauzes are placed on top of the basket, as.usual
Then, the secondary catalyst acts as support syfstethe primary gauze pack and both catalystsrare
close contact.

Figure 4. Secondary catalyst installation sketch

A.4.4 Estimated amount of emission reductions over the dsen_crediting period |

>>

Total ex-anteemissions reductions are estimated to be 960@##et C@e/year for the first seven-year
crediting period, which may be renewed. Note thetua emissions reductions will be based on
monitored data and may differ from this estimate.
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Year Annual estimation of emission reduction
in tonnes of CQe

Sasolburg Secunda Total
Year 1 515,837 444,485 960,322
Year 2 515,837 444,485 960,322
Year 3 515,837 444,485 960,322
Year 4 515,837 444,485 960,322
Year 5 515,837 444,485 960,322
Year 6 515,837 444,485 960,322
Year 7 515,837 444,485 960,322
Total estimated reductions(tonnes of Cge) 3,610,859 3,111,395 6,722,254
Total number of crediting years 7
Annual average over the crediting period
of estimated reductiong(tonnes of C@e) 2y S=aED deUieg?

A.4.5. Public funding of the project activity. |

>>
No funds from public national or international szes are involved in any aspect of the proposeaptoj
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SECTION B. Application of a baseline and monitorirg methodology

>>

The selected methodology is the version 2 of AM0OB4talytic reduction of BD inside the ammonia
burner of nitric acid plants”. Version 2 of the ‘Glofor the demonstration and assessment of
additionality” is used to demonstrate additionality

B.2 Justification of the choice of the methodologgnd why it is applicable to the_project

>>
The proposed project activity would reducegONemissions from Sasolburg and Secunda Nitric Acid
Plants meeting all the conditions specified inghkected approved methodology (AM0034):

Sasolburg and Secunda plants limit the applicatiotiis project activity to existing nitric acid

production capacity installed no later than 31 Deoer 2005. Definition of “existing”

production capacity is applied for the process with existing ammonia oxidization reactor

where NO is generated and not for the process with new@maroxidizer. Existing production

“capacity” is defined as the designed capacity,suezd in tons of nitric acid per year.

The project activity will not result in the shutwlio of any existing MO destruction or abatement

facility or equipment in the plant.

The project activity shall not affect the levelrifric acid production.

There are currently no regulatory requirementsnoeitives to reduce levels ob® emissions

from nitric acid plants in South Africa.

No N,O abatement technology is currently installed isdiaurg or in Secunda plant.

The project activity will not increase N@missions.

NOyx abatement catalyst installed, if any, prior to #hart of the project activity is not a Non-

Selective Catalytic Reduction (NSCR) Dep(@nit.

Operation of the secondary® abatement catalyst installed under the projetivipcdoes not

lead to any process emissions of greenhouse gi#issg]y or indirectly.

Continuous real-time measurements gfONconcentration and total gas volume flow can be

carried out in the stack:

o Prior to the installation of the secondary catafgstone campaign, and

0 After the installation of the secondary catalysbtighout the chosen crediting period of the
project activity.

| B.3.  Description of the sources and gases includedthe project boundary |
>>
The project boundary encompasses the physical rggligal site of Sasolburg and Secunda nitric acid
plants and equipment for the complete nitric aciddpction process from the inlet to the ammonia
burner to the stack. The only GHG emission reletauihe project activity is M0 contained in the waste
stream exiting the stack. The abatement & i the only GHG emission under the control ofghgject
participant.
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The secondary catalyst utilizes the heat liberagethe highly exothermal oxidation reaction (thetwrs

on the precious metal gauzes of the primary cadalgsreach its effective operating temperaturecén
the operating temperature is reached, no increrengagy is hecessary to sustain the reaction.

Source Gas| Included? | Justification / Explanation
o CQO, |Excluded | The project does not lead to any change
= Nitric Acid Plant in CO, or CH, emissions, and, thereforg
(O] ’ ) ’
& (Burner Inlet to Stack) CH, | Excluded these are not included.
o0 N,O | Included
> Nitric Acid Plant (Burner g(l_)iz Exc:ugeg Thg prOJeét does_no_t lead to any change
£ Inlet to Stack) , | Exclude in CO, or CH, emissions
g N,O | Included
< |Leakage emissions from| CO, | Excluded | No leakage emissions are expected.
@ |production, transport, CH, | Excluded
DE_ operation and decommis=

sioning of the catalyst. |N2O | Excluded

Tailgas  f———

La-Mont boiler, -NOx

Boiler feed Steam m

water

o
o
@
@
o
<%
£
S
S
<
<

| Nitric acid
to storage

Absorption

| . Absorption
Gas cooler 1B I tower 1 tower 2
e
1B

| :

1A Gas cooler 1A

———  Process NOx gas
Tailgas
————- Al suppl
= - N ' PPl retum

Jreturn

Figure 5. Project boundary for Sasolburg Nitric d\Bilant
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B.4.  Description of how the_baseline scenariis identified and description of the identified
baseline scenario:

>>
The baseline methodology application first involegsidentification of possible baseline scenariog]
eliminating those that would not qualify. The prdaees followed for baseline scenario selection
correspond to AM0028 “Catalytic X destruction in the tail gas of Nitric Acid Plah&s it is specified

in selected AM0034. The analysis of baseline séesdmvolves six steps:

Step 1. Identify technically feasible options to té project activity.
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The first step in determining the baseline scendsido analyse all options available to project
participants. These include the business-as-usisa, considering sectoral policies and circumstatee
determine whether this case corresponds to thencmion or not of the current operation of theiait
acid industry, the project scenario, and any osigenarios that might be applicable. Thiist stepcan be
further broken down into two sub-steps:

Step la: The baseline scenario alternatives should inclallepossible options that are technically
feasible to handle XD emissions. These options include:
Continuation ofstatus quo.The continuation of the current situation, wherer¢hwill be no
installation of technology for the destruction batement of BD.
Alternative use of BD, such as:
0 Recycling NO as a feedstock
0 Use of NO for external purposes
The installation of an MD destruction or abatement technology:
0 Primary approach
0 Secondary approach
o Tertiary approach, including Non Selective CatalfRieduction (or NSCR De N§F
0 Quaternary (or end of pipe) approach.

The options include the CDM project activity notplemented as a CDM project.

Step 1b: In addition to the baseline scenario alternatieésStep la, all possible options that are
technically feasible to handle N@missions should be considered, since somg td€hnical solutions
could also have an effect on®lemissions. The alternatives include:

The continuation of the current situation, wheth&eNQ unit is installed or not

Installation of a new Extended Absorption tower

Installation of a new Selective Catalytic Reduct{&iICR) DeNQ unit

Installation of a new Non Selective Catalytic Retttut (NSCR) De NQ unit

Installation of a combined NOQ'N,O abatement unit (e.g. UHDEs Envinox process)

Installation of a new end-of-pipe treatment suckhamical (HO,) scrubbing system

Step 2: Eliminate baseline alternatives that do notomply with legal or regulatory requirements.

Currently, there are no national regulations oralegbligations in South Africa concerning,®l
emissions. It is unlikely that any such limits ogONemissions will be imposed in the near futurefalet,
given the cost and complexity of suitablgONdestruction and abatement technologies, it ikkelyl that
a limit would be introduced at South Africa considg it has ratified the Kyoto Protocol and activel
participates in CDM.

Sasolburg and Secunda nitric acid plants are inptiante with the Atmospheric Pollution Prevention
Act of the Republic of South Africa, which cover©fNregulations, as indicated in Air permits 238-1
and A1308/1 (for Sasolburg and Secunda, respeg}ivEherefore the continuation of the status qua is
valid baseline alternative.

3 NSCR: A NSCR DeNg@-unit will reduce NO emissions as a side reaction to theyN&duction. Consequently,
new NSCR installation can be seen as an alternbii@ereduction technology.
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None of the baseline alternatives can be eliminatatlis step because they are all in compliandé wi
legal and regulatory requirements.

Step 3: Eliminate baseline alternatives that facerphibitive barriers (barrier analysis):

On the basis of the alternatives that are techgidehsible and in compliance with all legal and
regulatory requirements, a complete list of basrirat would prevent alternatives to occur in the
absence of CDM is established.

The identified barriers are:

Investment barriers, inter alia:
Debt funding is not available for this type of imadive project activity;
Limited access to international capital markets thueeal or perceived risks associated
with domestic or foreign direct investment in tfeuntry where the project activity is to
be implemented.

Technological barriers, inter alia:
Technical and operational risks of alternatives;
Technical efficiency of alternatives (e.g;\destruction, abatement rate);
Lack of infrastructure for implementation of theheaology;

Barriers due to prevailing practice, inter alia:

- The project activity is the “first of its kind”: Nproject activity of this type is currently
operational in the host country or region (AfricBrplosives Ltd, at Modderfontaine,
plans installing a secondary catalyst to elimingi® emissions, also as CDM project
activity, which is currently under validation prasg.

There are four different groups of,® destruction or abatement technologies at nitdicl glants:
primary, secondary, tertiary and quaternary (or @ngipe) measures.

Currently, there is no technology from the primapproach group that reaches high enough removal
efficiency, as to represent a potentiaON\abatement solution in itself.

Available tertiary approaches are the NSCR (Nore@ele Catalytic Reduction) and the EnviNOX®
process commercialized by Uhde GmbH (Germany); tsystems are not selective towardsON
abatement, and also actuate over acidic specieg)(M@hough Uhde’s process is more efficient than
the traditional NSCR system, both technologies hsigmificant requirements regarding space and
downtime for installation, and consume reducingndg€fuels and/or Ammonia) to attain@® abatement
(high operating costs).

The potential removal of JO after the expansion turbine (the quaternary orarpipe approach) has
been only studied from the theoretical standpoimtt at a laboratory scale. To our knowledge, no full
scale installation that uses such technology aperation.
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The use of BO for external purposes is technically not feasimleSasol Nitric Acid Plants, as the
guantity of gas to be treated is extremely highmgared to the amount of nitrous oxide that could be
recovered. The use of,® for external purposes is practiced neither intSédrica nor anywhere else.

We may discard recycling @ as a feedstock for the nitric acid plant. Thibésause nitrous oxide is
not a feedstock for nitric acid production. Nitrooside is not recycled at nitric acid plants in Sou
Africa, or anywhere else.

Therefore the following baseline alternatives dimiaated in this step:
Installation of a primary or quaternarg® abatement technology
The use of BO for external purposes
Recycling of NO as a feedstock for the plant

Other possible alternatives face no major techncébgbarriers, but require additional investments.
These alternatives are considered in Step 4 below.

Step 4: Identify the most economically attractive bseline scenario alternative:
To conduct the investment analysis, the following-steps are used:
Sub-step 4a Determine appropriate analysis method:

Since the project alternatives generate no findiociaconomic benefits other than CDM related inepm
then the simple cost analysis should be applied.

Sub-step 4b:Apply simple cost analysis:

The possible alternatives listed in Step 1a abamd,not discarded in the barrier analysis stagehme

the installation of some form of secondary or &tiNO destruction or abatement technology. Both
approaches involve substantial investment, and dvoakd to provide benefits other than CDM revenue
in order to qualify as valid baselines. Furthermdeetiary technologies have significant runningtso
since they consume incremental fuel and/or reduagents (such as Ammonia) to operate.

No income from any kind of potential product or fmpduct except CERs are able to pay back
investment costs as well as running costs for tistallation of any available secondary or tertiary
abatement systems as no marketable products orooyigts are generated by thesgONreatment
methods.

According to the baseline methodology,
“If all alternatives do not generate any financiar economic benefits, then the least costly
alternative among these alternative pre-selectethasnost plausible baseline scenario.”

As a result the only feasible baseline is a cotiiom of thestatus quowhich meets current regulations,
and requires neither additional investments noitahdl running costs.

Therefore the continuation of the current situattan be pre-selected as the baseline scenario.
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Sub-step 4ds not applied, since a simple cost analysis eqadte for this project.
Sub-step 4d:Sensitivity analysis

Since the economic analysis is based on simpleas@ysis, the baseline methodology does not requir
a sensitivity analysis: the results are not seresitd such factors as inflation rate, investmerstsoetc.
since there are no economic benefits.

Step 5: Common practice analysis

The proposed project activity (or any other forrmafous oxide abatement technology) is not common
practice since no similar project at nitric acicaqtk are identified in South Africa. The nitric ci
industry typically releases into the atmosphereNj@ generated as a by-product, as it does not haye an
economic value or toxicity at typical emission lsvé\,O emissions in the stack gas can be considered
the business-as-usual activity and it is spread\al the country. No nitric acid plant in Southriéa

has a secondary catalyst (or any other type 0§ Bbatement technology) currently installed (altiou

all South African producers which are taking stepdo so, always do it within the CDM).

Therefore the pre-selected baseline scenario caddygted as the Baseline Scenario.

Step 6: Re-assessment of Baseline Scenario in cauo§ proposed project activity lifetime:

In the event of re-assessment of the baseline soeasa consequence of new N@gulations over the
course of the crediting period of the proposedqmbactivity, the reassessment of baseline sceshalt

be undertaken using the same 5 step process. Inasoase the additionality of the project too nhest
re-demonstrated.

B.5.  Description of how the anthropogenic emissionsf GHG by sources are reduced below
those that would have occurred in the absence ofétregistered CDM project activity (assessment
and demonstration of additionality): >>

Sasol Nitrous Oxide Abatement Project involves ithgtallation of secondary catalysts whose only
purpose and effect is the decomposition of nitraxide once it is formed.

Following the selected methodology project emissiane determined from,® measurements in the
stack gas of the nitric acid plants:

Thus, baseline emissions are calculated from asson factor measured before the implementation of
the project activity, considering that it is phyalg very difficult to measure YD concentration upstream
of the abatement system accurately.

Then, baseline will be determined by measuring® Maseline emission factor (kg;®tonne HNQ)
during a complete production campaign, called “initial ,® measurement campaign for baseline
determination”, prior to project implementation.
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To ensure that data obtained during such initielg@ign are representative of the actual GHG enmissio
from the source plant, a set of process paramktensn to affect NO generation and that are under the
control of the plant operator, has been gatherad fristorical data of last campaigns.

Based on plant historical operating conditions, goldnt design data, a range of values for anyrgive
parameter has been established considering speoifitol capabilities of Sasol' nitric acid planta.
order to properly characterize baseline emissiaesraoperation during such initial campaign is
controlled during the specified range (a maximunmimum or range has been established for each
parameter). Only those,® measurements taken when the plant is operatitignithe permitted range
will be considered in the calculation of baselimaissions. The level of uncertainty determined foe t
N,O monitoring equipment will be deducted from theddae emissions factor.

At the moment of presenting this PDD Sasolburg &edunda plants are carrying out their initial
campaigns for baseline emission factor determinatibhe emissions factor determined from such
measurements will be presented for crediting ofssian reductions.

The additionality of the project activity is demtnased and assessed using the latest version 6T tod

for demonstration and assessment of additionaiyg. will demonstrate that the baseline scenartbes
continuation of the status quo and N20O emissioasat reduced by any N20O destruction or abatement
technology at Sasolburg and Secunda nitric acidtpla

Step 0 of the tool can be avoided since the praposthodology, requiring baseline measurements prio
to project implementation, cannot be retroactive.

Moreover, Step 1 of the tool can also be avoidadesthe selection of alternative scenarios wasdjre
covered in analysis carried out in section B.4 abov

Step 2. Investment analysis:
Sub-step 2aDetermine appropriate analysis method:

As catalytic NO destruction facilities generates no financialeoonomical benefits other than CDM
related income, a simple cost analysis is applied.

Sub-step 2b~ Apply simple cost analysis

Project scenario: No income from any kind of patdrproduct or by-product except CERs are able to
pay back investment costs as well as running dostthe installation of the secondary catalyst as n
marketable product or by-product exists (investnaeratlysis summary included in Annex 5).

The investment (excluding potential financing cpstnsists of the engineering, construction, shmigpi
installation and commissioning of the secondanalyat and the measurement equipment. The running
costs consist of the regular change of the catabstwell as personnel costs for the supervisiantiaa
measurement equipment.

Baseline scenario: The baseline scenario “The ©oation of the current situation” will neither recp
any additional investments costs nor any additiomahing costs.
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Therefore, the proposed CDM project activity istheiut the revenues from the sale of certified einiss
reductions, obviously less economically and finatgiattractive than the baseline scenario.

Step 3. Barrier analysisis not used for demonstrating additionality irstproject.
Step 4. Common practice analysis

A Common practice analysis was conducted in Step Section B.4. No similar project at nitric acid
plants are identified in South Africa or in the icg The nitric acid industry typically releasesoirthe
atmosphere the J® generated as a by-product, as it does not hayeee@mnomic value or toxicity at
typical emission levels. JD emissions in the stack gas can be considere@ titieb business-as-usual
activity and it is spread all over the country. Ntric acid plant in South Africa has a secondaatatyst
installed.

Since similar project activities are not observesl proposed project activity is not common practice

Step 5. Impact of CDM registration

The approval and registration of the project attigis a CDM activity, and the attendant benefitd an
incentives derived from the project activity, willfset the substantial cost of the catalyst and @Eampt
modifications and will enable the project activitybe undertaken.

Based on thex-anteestimation of NO emission reductions over the first crediting péyiit is expected
that the income from selling of CERs of the registieCDM project activity is at least as high as the
investment, financing and running costs. Theref®asol is willing to finance the project activityder
the condition of the registration of the projectiwity.

Conclusion:

Currently, there are no national regulations oralegbligations in South Africa concerning,®l
emissions. It is unlikely that any such limits ogONemissions will be imposed in the near futurefalet,
given the cost and complexity of suitablgONdestruction and abatement technologies, it ikkelyl that
a limit would be introduced by South Africa thashatified the Kyoto Protocol and actively partedigs
in CDM.

Sasol is in no need to invest in anyONdestruction or abatement technology. Neitherthese any
national incentives or sectoral policies to promsitailar project activities.

Without the sale of the CER’s generated by thegatagctivity the NPV and IRR of the project would b
negative, no revenue would be generated and thendémgy would not be installed. The secondary
catalyst technology when installed will reduce Migrous Oxide emissions by up to 90% below what
they would otherwise be without the catalyst tedbgy installed.

The proposed CDM project activity is undoubtedlyliidnal, since it passes all the steps of the 1Too
for demonstration and assessment of additionalgghroved by the CDM Executive Board. No income
from any kind of potential product or by-productept CERs are able to pay back investment costs as
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well as running costs for the installation of thegmosed project activity as no marketable produdiys
product exists.

The registration of the project activity as a CDkbjEct and corresponding CER revenues are theesing|
source of project revenues. CDM registration igdfage the decisive factor for the realization loé t
proposed project activity.

| B.6.  Emission reductions: |
>>

| B.6.1. Explanation of methodological choices: |
>>
Baseline emissions procedure

Following AM0034 the baseline shall be establishbbugh continuous monitoring of both,®l
concentration and gas flow volume in the stackefritric acid plant foone completeampaign prior to
project implementation.

The schematic of the procedure is as follows:

Determination of baseline emission factor; one
complete campaian (baseline campe

| | | | )
1 |V| | D DN

Starting date of the
oroiect activit

Determination of permitted operating conditionstadgathered from at
least the last five comple campaians (operating condition campa

1 - Determination of the permitted operating coiodis of the nitric acid plant to avoid overestimatiof
baseline emissions:

Oxidation temperature and pressure

For Sasolburg, the “permitted range for oxidatiemperature” is calculated based on historical data
from previous campaigns. For Secunda, this rangagetermined taking into consideration the plant
design data.

When historical data is used to calculate the “piéech range of operating conditions”, this range is
determined through a statistical analysis in whightime series data is to be interpreted as alsdiop

a stochastic variable. All data that falls withimetupper and lower 2.5% percentiles of the sample
distribution is defined as abnormal and shall limmiekated. The permitted range of operating temjpeeat
and pressure is then assigned as the historicaimm (value of parameter below which 2.5% of the
observation lie) and maximum operating conditionale of parameter exceeded by 2.5% of
observations)
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Statistical analysis of historical data, and deglgta to define “permitted operating conditions? Wi
available for the validation process of the propivity.

For both Sasolburg and Secunda nitric acid plahts,range of oxidation pressure as indicated in the
operating manual for the existing equipment is usedetermine “permitted operating conditions”, due
to lack of sufficient historical data.

Technical documents to demonstrate design operatmglitions will be available for the validation
process of the project activity.

Ammonia gas flow rates and ammonia to air ratiouinipto the ammonia oxidation reactor

For both Sasolburg and Secunda nitric acid plahésypper limits for ammonia flow and ammonia to ai
ratio as specified by the ammonia oxidation catatyanufacturer will be used to determined “perrditte
operating conditions”.

Ammonia oxidation catalyst design data as per thazg manufacturer will be available for the

validation process of the project activity.

2 - Determination of baseline emission factor: measient procedure for @ concentration and gas
volume flow

For the determination of the baseline emissionofabbO concentration and gas volume flow will be
monitored throughout the baseline campaign. Sepaeddings for BD concentration and gas flow
volume for a defined period of time (e.g. every holioperation, it provides an average of the messu

values for the previous 60 minutes) will be perfednError readings (e.g. downtime or malfunctiom) a

extreme values will be eliminated from the outpatizdseries.

Measurement results can be distorted before aret aftriods of downtime or malfunction of the
monitoring system and can lead to maverick. To ielite such extremes and to ensure a conservative
approach, the following statistical evaluation ¢ e applied to the complete data series gD N
concentration as well as to the data series foivghsne flow. The statistical procedure will be hpg

to data obtained after eliminating data measuredpferiods where the plant operated outside the
permitted ranges:

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% @derfice interval

e) Calculate the new sample mean from the remaithges (volume of stack gas (VSG) and
N,O concentration of stack gas (NCSG))
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Then, the average mass ofQNemissions per hour is estimated as product oNB8G and VSG. The
N,O emissions per campaign are estimates productOf éMnission per hour and the total number of
complete hours of operation of the campaign udiedgallowing eq. 1 from AM0034:

BE;. =VSG. XNCSG, ®0° OHg. (Eq. 1)
where:
BEgc Total baseline emissions in the baseline measurepagiod, in, tNO
VSGsc Mean stack gas volume flow rate in the baselinasuneement period, in Nith
Mean concentration of JO in the stack gas in the baseline measuremerachen mg
NCSGc
N,O/Nn?®
OHgc Number of operating hours in the baseline measureperiod, in h

The plant specific baseline emissions factor repriisg the average @ emissions per tonne of nitric
acid overone full campaigris derived by dividing the total mass oflemissions by the total output of
100% concentrated nitric acid for that period faséline emission factor determination.

The overall measurement uncertainty of the momigpgystem, ,expressed as a percentdCy will be
used to reduce the, emission factor per tonne of nitric acid produtethe baseline period&fs.) as
follows:

BE, UNC
ER = - (1- —) (Eq. 2)
NAR. 100
where:
EFg. Baseline emission factor, in 18/ tHNO;
NAPsc Nitric acid production during the baseline campaigntHNG;
UNC Overall measurement uncertainty of the monitoriggtem, in %, calculated as the

combined uncertainty of the applied monitoring equent

Impact of regulations

Should NO emissions regulations that apply to nitric adiangs be introduced in the South Africa or
jurisdiction covering the location of the nitricidglants (Sasolburg and Secunda), such regulasioats
be compared to the calculated baseline emissidorfé€eFs, ), regardless of whether the regulatory level
is expressed as:

An absolute cap on the total volume gfNemissions for a set period;
A relative limit on NO emissions expressed as a quantity per unit @uoubr
A threshold value for specificJ mass flow in the stack;
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In this case, a corresponding plant-specific emissifactor cap (max. allowed AtHNG;) is to be
derived from the regulatory level. If the regulatdimit is lower than the baseline factor deterndrfer
the project activity, the regulatory limit shalldmene as the new baseline emission factor, that is.

If EFgL> EFreq thenEFg, = EFqfor all the calculations.

Composition of the ammonia oxidation catalyst

In the case of the Sasolburg plant the compositibthe ammonia oxidation catalyst used for the
baseline campaign and after the implementatiom®fproject are identical to that used in the cagizi
for setting the operating conditions (previous foampaigns), then there shall be no limitationdNg®
baseline emissions.

In case of the Secunda plant there has been a ehantpe composition of the ammonia oxidation
catalyst during the last five campaigns. The FT&ey was replaced by an FTC plus, which has better
performance than the original. so that the chasgastified by the performance as it is stateddagep?

of AM0034:

“The change in the catalyst composition is justifiby its availability, performance, relevant lagure,
etc.”

Campaign Length

In order to take into account the variations in paign length and its influence on®lemission levels,
the historic campaign lengths and the baseline aanpength are to be determined and compareceto th
project campaign length. Campaign length is defim@the total number of metric tonnes of nitricleati
100% concentration produced with one set of gauzes.

Historic Campaign Length

For Sasolburg and Secunda nitric acid plants tleeage historic campaign lengtBl(,,ma) defined as
the average campaign length for the historic cagnzaused to define operating condition (the previou
campaigns), will be used as a cap on the lengtheobaseline campaign.

Historical data and statistical analysis to detasnthistoric campaign length” will be available fitre
validation process of the project activity.

If baseline campaign leng{CLg,) is lowerthan CLyomar , @ll N;O values measured during the baseline
campaign can be used for the calculatiofEBg, (subject to the elimination of data that was runeitl
during times where the plant was operating outsfdée “permitted range”).

“If baseline campaign lengtiC(g,) is higher tharCL,omas all N;O values that were measured beyond
the length ofCL,oma during the production of the quantity of nitricic¢i.e. the final tonnes produced)
will be eliminated from the calculation &fFg,.”

Parameters to be monitored for composition of #talgst are as follows:



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

CDM - Executive Board

page 24

GS\oma Gauze supplier for the operation condition campsig
GSsc Gauze supplier for baseline campaign

GSyroject Gauze supplier for the project campaign

GGComa Gauze composition for the operation condition caigps
GG Gauze composition for baseline campaign

GGyroject Gauze composition for the project campaign

Project emission procedure

Actual project emissions will be determined durihg project activity from continuous measuremeiffits o
N,O concentration and total flow rate in the stack githe nitric acid plant.

Project measurements are subjected to exactlyaine procedure as the baseline measurements in order
to be coherent.

Estimation of campaign-specific project emissions

The monitoring system will provide separate readimgN20 concentration and gas flow for a define
period of time (e.g. every hour of operation, ad. average of the measuring values of the past 60
minutes). Error readings (e.g. downtime or malfiorgt and extreme values are eliminated from the
output data series. Next, the same statisticaliatiah that was applied to the baseline data sheaego

be applied to the project data series:

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% aerfice interval

e) calculate the new sample mean from the remairahges

The mean values of J concentration and total flow rate are used infthiewing formula (Eg. 3 from
AMO0034) to calculate project emissions:

PE, =VSG xNCSG %0°>OH, (Eq. 3)

where:

PE, Total Project emissions of the nth campaign, iFOtN

VSG Mean stack gas volume flow rate for the nth progampaign, in Nrith

NCSG Mean concentration of XD in the stack gas for the project campaign, inNg@/Nm®
OH, Number of operating hours in the project campaiigih,

Derivation of a moving average emission factor
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In order to take into account possible long-ternissians trends over the duration of the projedaygt
and to take a conservative approach a moving agexassion factor is estimated as follows:

Stepl: estimate campaign specific emissions factor fathesampaign during the project’s crediting
period by dividing the total mass ob® emissions during that campaign by the total pctddo of 100%
concentrated nitric acid during that same campaign.

For example, for thath campaign the campaign specific emission factorldvba:

PE,
EF = Eq. 4
" NAP (Ea. 4)
where:
EF, Emission factor calculated for thhéh campaign, in kg bD/ton HNG
PE, Total Project emissions of timth campaign, in thO
NAP, Nitric acid production in thath campaign, in ton 100% HNO

Step 2 estimate a moving average emissions factor catiedlat the end of theth project campaign as
follows:

EF =—10 " (Eq. 5)

ma,n
n

This process will be repeated for each campaigh st a moving averageF.,, is established over
time, becoming more representative and precise egtih additional campaign.

To calculate the total emission reductions achigwethe nth campaign, the higher of the two values
EFman andEFR, shall be applied as the emission factor relevantifat particular campaign (B)F

If EFman > EF, , thenEF, = EFpan
If EFpan < EF, ,thenEF, = EF, (Eq. 6)

Minimum project emission factor

A campaign-specific emissions factor shall be usedcap any potential long-term trend towards
decreasing BD emissions that may result from a potential huitof platinum deposits. After the first
ten campaigns of the crediting period of the prpjée lowesEF, observed during those campaigns will
be adopted as a minimurkR.,;,). If any of the later project campaigns resultaimEF, that is lower
thanEF,, the calculation of the emission reductions fattharticular campaign shall usg&é ., and
notEF,.

Project Campaign Length
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a. Longer Project Campaign

If the length of each individual project campai@h, is longer than or equal to the average
historic campaign lengt€L.oma, then all NO values measured during the baseline campaign
can be used for the calculationEf, (subject to the elimination of data from the AmmnagAir
analysis).

b. Shorter Project Campaign

If CL, < CLnomas recalculateEFg, by eliminating those pO values that were obtained during the

production of tonnes of nitric acid beyond tBé&, (i.e. the last tonnes produced) from the
calculation ofEF,.

Leakage procedure

No leakage calculation is required.

Emission reduction calculation

The emissions reductions of the project activiBR expressed in tonnes of g@quivalent per year
(tCOselyr), are given by Eq. 7 (Eq. 7 from AM0034):

ER, = (EFy, - EF,)'NARGWR,, (Eq.7)
where

ER, Emission reductions for theth campaign , tCe2

EFg. Baseline emission factor, in 18/ tHNO;

EF, Project emission factor, in g8/ tHNO;

NAP Nitric acid production during thieth campaign of the project activity, in, tHNO
GWR o global warming potential, of XD set as 310 tC®/tN,O for the £ commitment period

Note. The nitric acid production used to calculataission reduction should not exceed the design
capacity (nameplate) of the nitric acid plant.

Documentation to prove design capacity (nameplatehe nitric acid plant should be available foe th
validation process of the project activity.

4 By nameplate (design) implies the total yearly c@pgconsidering 365 days of operation per yearpaisthe documentation

of the plant technology provider (such as the OgmraManual). If the plant has been modified torease production, and such
de-bottleneck or expansion projects were compléfdre December 2005, then the new capacity isideresi nameplate,

provided proper documentation of the projects igilable (such as, but not limited to: properly da@ngineering plans or

blueprints, engineering, materials and/or equipnegpenses, or third party construction services).et
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| B.6.2. Data and parameters that are available atalidation:

(Copy this table for each data and parameter)

Data / Parameter:

Normal Operating Temperature, OTomal (range of temperature)

Data unit:

°C

Description:

The “permitted range” for oxidationmeerature and pressure is to

determined using one of the following sources:

a) Historical data for the operating range of terapge and pressure from t
previous five campaigns (or fewer, if the plant Inas been operating for fiv
campaigns); or, then

b) If no data on historical temperatures and pmessis available, the range
temperature and pressure stipulated in the opgraianual for the existin
equipment; or,

¢) If no operating manual is available or the opfegamanual gives insufficien
information, from an appropriate technical literatsource.

If option a) is selected, the permitted range i®idrined through a statistic
analysis of the historical data in which the tinegiess data is to be interpret
as a sample for a stochastic variable. All data thlés within the upper an

lower 2.5% percentiles of the sample distributisrdefined as abnormal and

shall be eliminated. The permitted range of opegatemperature and pressy
is then assigned as the historical minimum (valipazameter below whic
2.5% of the observation lie) and maximum operatiagditions (value o
parameter exceeded by 2.5% of observations).

be

ne

J

t

al
ed
0|

Source of data used:

Calculated from historicatess data (Sasolburg) and from plant design d
(Secunda).

Value applied:

For Sasolburg: 703°C- 884°C
For Secunda: 860-920°C

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

Sasolburg Plant has complete historical registarsXidation temperature
(previous 5 campaigns); then, historical data exluts determine normal
oxidation temperature.

Secunda Plant stores operational data for 6 mamtlys(electronically); then,
plant design data was used to determine normahtigitl temperature.

Any comment:

None

Data / Parameter:

Normal Operating Pressure, ORma (range of pressure)

previous five campaigns (or fewer, if the plant nas been operating for fiv
campaigns); or, then b) If no data on historicahggeratures and pressures
available, the range of temperature and pressipelated in the operatin
manual for the existing equipment; or, ¢) If no igtieig manual is available ¢
the operating manual gives insufficient informatidnom an appropriat

Data unit: Bar

Description: The “permitted range” for oxidationmeerature and pressure is to |be
determined using one of the following sources:
a) Historical data for the operating range of terapee and pressure from the

e

S

g
r

2




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

CDM - Executive Board

page 28

technical literature source.

If option a) is selected, the permitted range igeined through a statistical
analysis of the historical data in which the timeies data is to be interpreted
as a sample for a stochastic variable. All dataféds within the upper and
lower 2.5% percentiles of the sample distributiodeéfined as abnormal and
shall be eliminated. The permitted range of opegatémperature and pressu
is then assigned as the historical minimum (vafygasameter below which
2.5% of the observation lie) and maximum operatiogditions (value of
parameter exceeded by 2.5% of observations).

(0]

Source of data used:

Both plants define it baseldlant design data (the operating manual).

Value applied:

For Sasolburg: 3.7 bar- 4.5 bar
For Secunda: 2.5 bar - 5.0 bar

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

5 Secunda Plant stores operational data for 6 mamtlys(electronically); then,

At Sasolburg Plant, complete historical registersoiidation pressure
(previous 5 campaigns) are unavailable; then, plasign data was used to
determine normal oxidation pressure.

plant design data was used to determine normabdtwial pressure.

Any comment:

None

Ammonia gas flow rates and ammonia to air ratiouinipto the ammonia oxidation reactor

Data / Parameter:

Maximum Ammonia Flow Rate, AFRyax

Data unit:

Kg NH/hour

Description:

The upper limits for ammonia flow armnmonia to air ratio shall b
determined using one of the following three optjdngreferential order:

a. Historical maximum operating data for hourly aomia gas and ammonia
air ratio for the previous five campaigns (or fewirthe plant has not bee
operating for five campaigns; excluding abnormahpaigns; or,
b. If no data is available, calculation of the nmaxim permitted ammonia gas
flow rates and ammonia to air ratio as specifiedtty ammonia oxidation
catalyst manufacturer or for typical catalyst |oag; or,
c. If information for (b) above is not availablegaded on a relevant technig
literature source.

[¢)

e}

Source of data used:

Defined considering optioastspecified by the ammonia oxidation catalyst
manufacturer) for both plants.

Value applied:

For Sasolburg: 6,771.0
For Secunda: 10,630.0

Justification of the
choice of data or
description of

measurement methods maximum ammonia flow rate.

and procedures
actually applied :

At Sasolburg Plant, complete historical registerssimmonia flow to reactor
(previous 5 campaigns) are unavailable; then, maximmmmonia load as
specified by the primary catalyst manufacturer wsed to determine

Secunda Plant stores operational data for 6 mamtlys(electronically); then,
maximum ammonia load as specified by the primatslgst manufacturer was
used to determine maximum ammonia flow rate.

Any comment:

None
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Data / Parameter:

Maximum Ammonia to Air Flow Rate, AIFR ax

Data unit:

Kg NH/kg air

Description:

The upper limits for ammonia flow amnmonia to air ratio shall b
determined using one of the following three optjangpreferential order:

a. Historical maximum operating data for hourly aomia gas and ammonia
air ratio for the previous five campaigns (or fewirthe plant has not bee
operating for five campaigns; excluding abnormahpaigns; or,
b. If no data is available, calculation of the nmaxim permitted ammonia ga
flow rates and ammonia to air ratio as specifiedtily ammonia oxidatio
catalyst manufacturer or for typical catalyst |oag; or,

c. If information for (b) above is not availablegaded on a relevant technig
literature source

Source of data used:

Defined considering optioastspecified by the ammonia oxidation catalyg
manufacturer) for both plants.

Value applied:

For Sasolburg: 0.084 (Kg 4 air)
For Secunda: 0.063 (Kg NHg air)

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

At Sasolburg Plant, complete historical registerssinmonia flow rate to
reactor (previous 5 campaigns) are unavailabley, theaximum load as
specified by the primary catalyst manufacturer wsed to determine
maximum ammonia to air flow rate.

Secunda Plant stores operational data for 6 mamtlys(electronically); then,
maximum ammonia load as specified by the primatglgst manufacturer was
used to determine maximum ammonia to air flow rate.

D

Any comment:

None

Data / Parameter:

Normal Campaign Length, Claomal

Data unit:

Ton 100% HNO

Description:

The normal historic campaign leng®L{ma) is defined as the avera
campaign length for the historic campaigns usededfine normal operatin
condition (the previous five campaigns). This pagten will be used as a c3
on the length of the baseline campaign.

Source of data used:

Calculated from historicatess data.

Value applied:

For Sasolburg: 114,727 Tons HNO
For Secunda: 183,602 Tons HNO

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

Calculated for both plants as described (abovein tistorical data. One
untypical recent campaign was excluded for Sec(caapaign cut short to
install AMS and start with baseline measurementg)@ne from Sasolburg (c
5 short to install DCS system and anticipate somaired maintenance
activities).

None

Any comment:

[¢)
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Data / Parameter:

Normal Gauze Supplier, G@mal

oD

Data unit: Company name

Description: Gauze supplier during operating cdaditcampaigns (the previous fi
campaigns).

Source of data used: From historical process data

Value applied: W.C. Heraeus

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

W.C. Heraeus supplies primary catalyst packageasmln a contract basis f
commercial/economic reasons.

pr

Any comment:

None

Data / Parameter:

Normal Gauze Composition, GG mai

Data unit:

Description:

Sasol uses the Heraeus FTC-systemiraany catalyst which is a fully
integrated catalytic package made of PGM alloysgitiie knitting technique.
Each package is designed individually for the r@aahd consists of different
welded layers of HA- and FTC-gauzes.

Source of data used:

From historical process data.

Value applied:

For Secunda:
Pt 54.0 to 55.0 %, Rh 3.5t0 3.8 %, Pd 41.030 46
For Sasolburg:
Pt 54.0 to 56.0 %, Rh 3.6 t0 3.9 %, Pd 40.0 t0%2

Justification of the
choice of data or
description of
measurement methods
and procedures
actually applied :

Current gauze composition (the FTC-system) for gdaht delivers acceptabl
performance (as per contractual basis considedngrercial/economic
issues).

Any comment:

None
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| B.6.3 Ex-ante calculation of emission reductions: |
>>
For completing this PDD with the estimation of gaijemissions the following assumptions are used:
- Nitric acid production is assumed to be constanefich plant, so that project emissions do not
vary from year to year.
An N,O emission factor (Bf) calculated from monitored data available at themant of
submitting this PDD. The final baseline emissioctda will be calculated after the completion of
baseline campaign measurements.
The technology provider, Heareus, indicate thatesténated reduction efficiency to be achieved
as a consequence of project implementation is 90%n, in order to present estimative values
in this PDD, we consider project emission factobtequal to the 10% of baseline emission
factor (Efp = 0.10 * ERg))

Then,ex-anteestimations of emission reduction are determirgdgthe following formula:

ER, = (EF,. - EF,)>NAR>GWR,, (Eq. 8)
where

ER, Emission reductions for theth campaign , tCe2

EFs. Baseline emission factor, in 8/ tHNO;

EF, Project emission factor, in 8/ tHNO;

NAP Nitric acid production during thieth campaign of the project activity, in, tHNO

GWR o

The assumptions parameters are specified in thenfiolg table:

Estimated values Sasolburg Secunda Total

NAP, t HNQ/yr 190,000 290,000 480,000

EFg., t ;O /t HNGy 0.00970 0.005490 -
EF,, t N,O /t HNG, 0.00097 0.000549 - 1 A
GWR, o tCOe/MNO 310

Then,

For Sasolburg:

ER, = (0.00970- 0.00097%°190000:310=515837tonCQe/ year (Eqg. 9)
For Secunda:

ER, = (0.005490- 0.000549:290,000:310=444485t0nCQ,e/ year

Note: In order to follow the calculations see Spreadstf@asol Emission Reduction Calculation 31 Jan
2007 xIs”
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B.6.4 Summary of the ex-ante estimation of emissigeductions:

>>

The ex-ante estimations of project emission redustare summarized in the table below:

Years Estimation of Estimation of Estimation of Estimation of
project activity | baseline emissions leakage emission
emissions (tonnes of CQe) | (tonnes of CQe) reduction
(tonnes of CQe) (tonnes of CQe)
Year 1 106,702 1,067,024 - 960,322
Year 2 106,702 1,067,024 - 960,322
Year 3 106,702 1,067,024 - 960,322
Year 4 106,702 1,067,024 - 960,322
Year 5 106,702 1,067,024 - 960,322
Year 6 106,702 1,067,024 - 960,322
Year 7 106,702 1,067,024 - 960,322
Total 746,914 7,469,168 - 6,722,254




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

CDM - Executive Board

page 33

[B.7  Application of t

he monitoring methodology and @scription of the monitoring plan:

B.7.1 Data and parameters monitored:

(Copy this table for each data and parameter)

Data / Parameter:

Baseline Volume Flow in the Staclkas, VSGc

Data unit:

Nni / hour

Description:

Mean gas volume flow rate in the stgak during baseline campaign

Source of data to be
used:

AMS (Flow meter) at Sasolburg and Secunda plants.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential

5 principle) with automatically compensates for atgiack pressure and
temperature in order to normalize output datahédase of Secunda Plant. A
Ultrasound principle device is used at Sasolbuith independent probes to
measure pressure and temperature; calculationsroatize flow are
performed automatically by the AMS.

QA/QC procedures to
be applied:

Regular calibrations according to vendor speciiicet and recognised
industry standards. Staff will be trained in moriitg procedures and a reliab
technical support infrastructure will be set up.

Any comment:

Measured during a complete campai@orégroject implementation to
properly characterize baseline emissions factor.

Data / Parameter:

Baseline Temperature of the Stacias, TSGc

Data unit:

°C

Description:

Temperature of the gas in the staskdyaing baseline campaign

Source of data to be
used:

AMS (Flow meter) at Sasolburg and Secunda plants.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential

5 principle) with automatically compensates for atgiack pressure and
temperature in order to normalize output datahédase of Secunda Plant. A
Ultrasound principle device is used at Sasolbuith independent probes to
measure pressure and temperature; calculatiorsroatize flow are
performed automatically by the AMS.

QA/QC procedures t

Regular calibrationaccording to vendor specifications and recogn

le
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be applied:

industry standards. Staff will be teminn monitoring procedures and a relia
technical support infrastructure will be set up.

ple

Any comment:

Measured during a complete campaidoréeroject implementation to

properly characterize baseline emissions factor.

Data / Parameter:

Baseline Pressure of the Stack GaPSGc¢

Data unit:

bar

Description:

Pressure in the stack gas during besebmpaign

Source of data to be
used:

AMS (Flow meter) at Sasolburg and Secunda plants.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential
5 principle) with automatically compensates for atsiack pressure and
temperature in order to normalize output datahéndase of Secunda Plant. A
Ultrasound principle device is used at Sasolbuith) imdependent probes to
measure pressure and temperature; calculationsroatize flow are
performed automatically by the AMS.

QA/QC procedures to
be applied:

Regular calibrations according to vendor speciitcet and recognised
industry standards. Staff will be trained in moriitg procedures and a reliab
technical support infrastructure will be set up.

le

Any comment:

Measured during a complete campaidoréeroject implementation to

properly characterize baseline emissions factor.

Data / Parameter:

Baseline DO Concentration in the Stack Gas, NCSg:

Data unit:

mg MO/ n? (converted from ppmv if necessary)

Description:

Mean concentration of® in the stack gas for the baseline campaign

Source of data to be
used:

AMS (Infrared gas analyzer) of Sasolburg and Seayiants.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction

Description of
measurement methods
and procedures to be
applied:

N,O concentration is measured by on-line analyzen(Bispersive Infra Red
5 principle). A gas stream is continuously drawmirthe stack by the samplin
system under proper conditions (line is heat traoea/oid condensation), an
driven to the infrared cell. The device is setapriieasure concentration and

record the output electronically every 2 seconds.




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

CDM - Executive Board

page 35

QA/QC procedures to
be applied:

Regular calibrations according to vendor speciiitcet and recognised
industry standards. Staff will be trained in moriitg procedures and a reliab
technical support infrastructure will be set up.

Any comment:

Measured during a complete campai@orégroject implementation to

le

properly characterize baseline emissions factor.

Data / Parameter:

Baseline Operating Hours, Olgc

Data unit:

Hours

Description:

Total operating hours for the basetiampaign

Source of data to be
used:

Process control system of Sasolburg and Secundéspla

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

D

The distributed control system of each plant (Sawsgl and Secunda) will
record effective operating time of the plant by taning periods when the
plants are producing nitric acid.

QA/QC procedures to
be applied:

Operating up time of the plant will be cross chagkinst production logbook
data. Critical instruments are calibrated on aingly basis according to the
quality assurance system of the plant (ISO 9001).

Any comment:

Measured during a complete campaidoréeroject implementation to

properly characterize baseline emissions factor.

Data / Parameter:

Uncertainty of the monitoring sysem, UNC

Data unit:

%

Description:

Overall uncertainty of the monitorisigstem, calculated as the combined
uncertainty of the applied monitoring equipment.

Source of data to be
used:

The infrared analyzer supplier will issue a mantifeer’'s performance
declaration. The declaration specifies the unaatdevel of the instrument.
Uncertainty from the flow measuring device will@alse estimated and
accounted for using proper statistical methodsletermine the overall
uncertainty of the AMS (Automated Measuring System)

Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

For Sasolbrg: 2.77%
For Secunda: 2.67%
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Description of
measurement methods
and procedures to be
applied:

D

The overall uncertainty is determined as the coetdbumncertainty of the flow
meter and uncertainty of the® concentration measurement

QA/QC procedures to
be applied:

No QA/QC procedure is needed.

Any comment:

None

Data / Parameter:

Nitric Acid Production, NAPgc

Data unit:

ton 100% HND

Description:

Total nitric acid production for thadeline campaign.

Source of data to be
used:

Production logs of Sasolburg and Secunda plants.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Nitric acid production is assumed to be constanefich plant, so that proje
emissions do not vary from year to year. The valoésthe nitric acid

production used for the calculation of expected ssioh reductions are:

190,000 ton HN@year (based on historical data) and 290,000 toiar
(based on nameplate capacity) for Sasolburg pladt far Secunda plan
respectively.

Description of
measurement methods
and procedures to be
applied:

D

At Secunda, daily production is measured by usmgaurate mass flow
meter (Coriolis principle), and correcting by theseage of several
concentration checkups performed in analytical &dsolburg performs daily
mass balances at the end-product storage tanksheithelp of electronic leve
indicators and load cells to determine production.

QA/QC procedures to
be applied:

Cross checking of production measured by mass balesndirect flow
measurement is performed routinely on both plaBtitical instruments are
calibrated on a routinely basis according to thaliguassurance system of th
plant (ISO 9001).

h

—

Any comment:

Measured during a complete campai@orégroject implementation to
properly characterize baseline emissions factor.

Data / Parameter:

Baseline Emission Factor, Eff

Data unit:

kg NO / ton 100% HN@

Description:

Baseline emission factor is calculdtedn monitored data for the baseline
campaign

Source of data to be
used:

Calculated from monitored data.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

For the purpose of calculating expected emissidnoagons, an BD emission
factor (ERg.) calculated from monitored data available at themmnt of
submitting this PDD is used. The final baseline s=iain factor will be
calculated after the completion of the baseline paign measurements. It
expected that the final emission factor will beh@gthan the emission fact

is
Or

used in this PDD since the emission factor increaseng the campaign. Th
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N,O emission factor used for ex ante calculations are
Sasolburg: 9.70 kg #0 / ton 100% HN@
Secunda: 5.49 kg 4@ / ton 100% HNQ@

Description of
measurement methods
and procedures to be
applied:

D

Baseline emission factor per unit of nitric acidguced will be calculated
based on measurements of the nitric acid producsimick gas flow rate, 10
concentration, and the operating hours.

QA/QC procedures to
be applied:

No QA/QC procedure is needed.

Any comment:

All parameters will be measured duangpmplete campaign before project
implementation to properly characterize baselinessions factor. A baseline
emission factor will be determined for Sasolburd &ecunda plants
independently.

Data / Parameter:

Baseline Oxidation Temperature, g

Data unit:

°C

Description:

Oxidation temperature of the ammoeictor for the baseline campaign

Source of data to be
used:

Process control system of Sasolburg and Secundéspla

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

D

Reactor temperature is measured by 3 thermocoingtdled through the
reactor wall, near the oxidation catalyst; the algrom such devices is

acquired by the Distributed Control System andestalectronically at a given
time interval.

QA/QC procedures to
be applied:

New thermocouples are installed on a routine baken required (off or open
signal — meaning the unit is broken).

Any comment:

Monitored during the initial campaiign baseline emission factor
determination in order to avoid manipulations ttmtld increase baseline®
formation.

Data / Parameter:

Baseline Oxidation Pressure, QR

Data unit:

Bar

Description:

Oxidation pressure of the ammoniat@afor the baseline campaign

Source of data to be
used:

Process control system of Sasolburg and Secundtspla

Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.
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Description of
measurement methods
and procedures to be
applied:

At both Plants, oxidation pressure is tracked bgsueing device with
5 electronic signal transmission; the signal is aagliby the Distributed Contrg
System and stored electronically at a given tinteriral.

QA/QC procedures to
be applied:

Critical instruments are calibrated on a routirtedgis according to the quality
assurance system of the plant (ISO 9001).

Any comment:

Monitored during the initial campaiign baseline emission factor
determination in order to avoid manipulations tt@tld increase baseline®
formation.

Data / Parameter:

Baseline Ammonia Flow Rate, AFR:

Data unit: Kg NH/hour
Description: Ammonia flow rate to the ammonia oxida reactor for the baseline
campaign.

Source of data to be
used:

Process control system of Sasolburg and Secundtspla

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

At both plants, ammonia flow to oxidation reactwtracked by a mass flow
5 measuring device (orifice plate principle) with @ufatic pressure and
temperature compensation; the signal from the éesgiacquired by the
Distributed Control System and stored electronjcalla given time interval.

QA/QC procedures to
be applied:

Overall mass balances of ammonia to the planterf@pned on a monthly
basis to cross check flows and overall conversfticiency. Critical
instruments are calibrated on a routinely basismtiog to the quality
assurance system of the plant (ISO 9000).

Any comment:

Monitored during the initial campaiign baseline emission factor
determination in order to avoid manipulations ttmtld increase baseline®
formation.

Data / Parameter:

Baseline Ammonia to Air Flow Rate AIFR gc

Data unit: Kg NH/hour
Description: Ammonia to air flow rate to the ammeaoiidation reactor for the baseline
campaign.

Source of data to be
used:

Process control system of Sasolburg and Secundéspla

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.
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Description of
measurement methods
and procedures to be
applied:

Air flow to oxidation reactor is tracked by 2 mdksv measuring devices in

5 series (orifice plate principle); the signal fronetdevice is acquired by the
Distributed Control System and stored electronjcalla given time interval.
The Ammonia to Air ratio is calculated based onabtual flow analysis from
the individual streams.

QA/QC procedures to
be applied:

Overall mass balances of ammonia to the plantarfemned on a routine
basis to cross check flows and overall conversficiency.

Any comment:

Monitored during the initial campaiign baseline emission factor
determination in order to avoid manipulations tt@tld increase baseline®
formation.

Data / Parameter:

Baseline Campaign Length, Cb,

Data unit:

ton 100% HNO

Description:

Campaign length is defined as thd taianber of metric tonnes of nitric acid
at 100% concentration produced with one set of gauzee baseline nitric
acid production, NAR)

Source of data to be
used:

Plant production log book

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

For Sasolburg: 114,727 Tons HRO
For Secunda: 183,602 Tons HNO

Description of
measurement methods
and procedures to be
applied:

At Secunda, daily production is measured by usingaecurate mass flo
meter (Coriolis principle), and correcting by theveeage of severd
concentration checkups performed in analytical Bésolburg performs dail
mass balances at the end-product storage tanksheithelp of electronic leve
indicators and load cells to determine production.

D

QA/QC procedures to
be applied:

Cross checking of production measured by mass bafesdirect flow
measurement is performed routinely on both pladtiical instruments are
calibrated on a routine basis according to theityuassurance system of the
plant (ISO 9001).

Any comment:

None

Data / Parameter:

Baseline Gauze Supplier Gg

Data unit:

Company name

Description:

Gauze supplier for the baseline cagpai

Source of data to be
used:

Procurement offices of Sasolburg and Secunda Plants

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.
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Description of
measurement methods
and procedures to be
applied:

Cover of supply contract or bill for gauzes for &éage campaign, or equivale
5 document to prove commercial transaction.

QA/QC procedures to | None
be applied:
Any comment: None

Data / Parameter:

Baseline Gauze Composition, Gg

Data unit:

%(Pt, Rh, Pd)

Description:

Gauze composition for the baselinefagn

Source of data to be
used:

Nitric plant procurement office and gauze Suppiéshnical service
department

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

Section of supply contract for gauzes that spexifie technical characteristi
5 agreed during baseline campaign. If necessary,tiaddi data could bg
requested to supplier’s technical service officeoider to provide complet
technical profile of gauzes.

QA/QC procedures to | None
be applied:
Any comment: None

=3

h

Ty

D D

Data / Parameter:

Project Volume Flow in the StackGas, VSGgject

Data unit:

Nm / hour

Description:

Volume flow rate in the stack gastfue project campaign

Source of data to be
used:

AMS (Flow meter) at Sasolburg and Secunda plants.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential
5 principle) which automatically compensates for atgtack pressure and
temperature in order to normalize output datahéndase of Secunda Plant. A
Ultrasound principle device is used at Sasolbuith independent probes to
measure Pressure and temperature; calculatiorsteatize flow are

performed automatically by the AMS.
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QA/QC procedures to
be applied:

Regular calibrations according to vendor speciiitcet and recognised
industry standards. Staff will be trained in moriitg procedures and a reliab
technical support infrastructure will be set up.

Any comment:

Measured during the complete lifetwhéhe project activity.

Data / Parameter:

Project Temperature of the StaclGas, TSGc

Data unit:

°C

Description:

Temperature of the gas in the stackdyaing project campaign

Source of data to be
used:

AMS (Flow meter) at Sasolburg and Secunda plants.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential

5 principle) with automatically compensates for atgiack pressure and
temperature in order to normalize output datahédase of Secunda Plant. A
Ultrasound principle device is used at Sasolbuitf) imdependent probes to
measure pressure and temperature; calculatiorarhaeatize flow are
performed automatically by the AMS.

QA/QC procedures to
be applied:

Regular calibrations according to vendor speciiitcet and recognised
industry standards. Staff will be trained in moriitg procedures and a reliab
technical support infrastructure will be set up.

Any comment:

Measured during a complete campaidoréeroject implementation to
properly characterize baseline emissions factor.

Data / Parameter:

Project Pressure of the Stack Ga®SGsc

Data unit:

bar

Description:

Pressure in the stack gas during besebmpaign

Source of data to be
used:

AMS (Flow meter) at Sasolburg and Secunda plants.

le

le

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

Stack flow is measured by ANNUBAR device (multipleessure differential
5 principle) with automatically compensates for atgiack pressure and
temperature in order to normalize output datahédase of Secunda Plant. A
Ultrasound principle device is used at Sasolbuit}) imdependent probes to
measure pressure and temperature; calculatiorarhaeatize flow are

performed automatically by the AMS.
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QA/QC procedures to
be applied:

Regular calibrations according to vendor speciiitcet and recognised
industry standards. Staff will be trained in moriitg procedures and a reliab
technical support infrastructure will be set up.

le

Any comment:

Measured during a complete campaidoréeroject implementation to
properly characterize baseline emissions factor.

Data / Parameter:

Project NO Concentration in the Stack Gas, NCSGaiect

Data unit:

mg NO/ nT (converted from ppmv if necessary)

Description:

NO concentration in the stack gas for the projentfagn

Source of data to be
used:

AMS (Infrared gas analyzer) at Sasolburg and Sezyhahts.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tiones¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

N,O concentration is measured by on-line analyzen(Bspersive Infra Red

5 principle). A gas stream is continuously drawmirthe stack by the samplin
system under proper conditions (line is heat traoea/oid condensation), an
driven to the infrared cell. The device is setapriieasure concentration and
record the output electronically every 2 seconds.

QA/QC procedures to
be applied:

Regular calibrations according to vendor speciitcet and recognised
industry standards. Staff will be trained in moriitg procedures and a reliab
technical support infrastructure will be set up.

le

Any comment:

Measured during the complete lifetwhéhe project activity.

Data / Parameter:

Project Operating Hours, OHygject

Data unit:

Hours

Description:

Total operating hours for the projezipaign

Source of data to be
used:

Process control system of Sasolburg and Secundtspla

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction

Description of
measurement methods
and procedures to be

The distributed control system of the plant wiktoed effective operating time
5 of the plant by monitoring periods time when bottmaonia and air flows
signals (coming from the devices installed to meaflow of both parameters|

applied:

have reached their normal operational levels.
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QA/QC procedures to
be applied:

Operating time of the plant will be cross checkgdiast production logbook
data. Critical instruments are calibrated on ainely basis according to the
quality assurance system of the plant (ISO 9001).

Any comment:

Measured during the complete lifetwhéhe project activity.

Data / Parameter:

Project Nitric Acid Production, NAPygject

Data unit:

ton 100% HNO

Description:

Total nitric acid production for theoject campaign

Source of data to be
used:

Production logs of Sasolburg and Secunda plants.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Nitric acid production is assumed to be constanefich plant, so that proje
emissions do not vary from year to year. The valoésthe nitric acid

production used for the calculation of expected ssioh reductions are:

190,000 ton HN@year and 290,000 ton HN@ear for Sasolburg plant an
for Secunda plant respectively.

Description of
measurement methods
and procedures to be
applied:

Daily production is measured by using a very adeunsass flow meter
(Coriolis principle), and correcting by the averadeeveral (3 to 5)
concentration checkups performed in analytical lab.

QA/QC procedures to
be applied:

Mass balance at the end-product storage tanksfisrpeed on a monthly basis;

cross checking of production from mass balance diitbct flow measuremen
is performed routinely. Critical instruments ardéitmated on a routine basis
according to the quality assurance system of thetglSO 9001).

Any comment:

Measured during the complete lifetwhéhe project activity.

h

o

Data / Parameter:

Project Emission Factor, ER

Data unit:

kg NO / ton 100% HN@

Description:

Project emission factor calculatedrfnmonitored data for the project
campaign

Source of data to be
used:

Calculated from monitoring data.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

For the purpose of calculating expected amissidnagons, an N20 emissiq
factor (ERg.) calculated from monitored data available at themmnt of
submitting this PDD is used. That emission coeffitiis reduced in 909
following the specifications of the technology pider, Heraeus. Proje
emissions factors applied for Sasolburg and Secarsla

Sasolburg: 9.7 kg D / ton 100% HN@

Secunda: 5.49kg JD / ton 100% HN@

>

~ O

Description of
measurement methods
and procedures to be
applied:

Calculated from monitored data.

QA/QC procedures to

No QA/QC procedure is needed.
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[ be applied: |

Any comment:

Project emission factor per unit dfiaiacid produced will be calculated bas
on measurements of the nitric acid production kstgs flow rate, BD
concentration, and the operating hours. All paransetill be measured durin
a complete campaign before project implementatiqoroperly characterize
baseline emissions factor. A baseline emissiorofagiil be determined for
Sasolburg and Secunda plants independently.

ed

Data / Parameter:

Project Campaign Length, Cl,

Data unit:

Ton 100% HN©

Description:

The project campaign length for thie ceampaign €L,) is defined as the nitri
acid produced during the nth campaign (see prdjédt Acid Production)

Source of data to be
used:

Sasolburg and Secunda production log books.

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of
measurement methods
and procedures to be
applied:

D

At Secunda, daily production is measured by usmgaurate mass flow
meter (Coriolis principle), and correcting by theeeage of several
concentration checkups performed in analytical &dsolburg performs daily
mass balances at the end-product storage tanksheithelp of electronic leve
indicators and load cells to determine production.

QA/QC procedures to
be applied:

Cross checking of production measured by mass bafesdirect flow
measurement is performed routinely on both plaBtitical instruments are
calibrated on a routinely basis according to thaliguassurance system of th
plant (ISO 9001).

)

Any comment:

None

Data / Parameter:

Project Gauze Supplier, GS

Data unit:

Company name

Description:

Gauze supplier for the project campaig

Source of data to be
used:

Procurement offices of Sasolburg and Secunda Plants

Value of data applied
for the purpose of
calculating expected
emission reductions in

section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.
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Description of Cover of supply contract or bill for gauzes for jex campaigns, or equivalent
measurement methods document to prove commercial transaction.

and procedures to be

applied:

QA/QC procedures to | None

be applied:

Any comment: None

Data / Parameter: Project Gauze Composition, GE

Data unit: %

Description: Gauze concentration for the projechgaign

Source of data to be | Procurement offices of Sasolburg and Secunda Plants

used:

Value of data applied | Not applicable. We do not use this parameter timas¢ expected emission

for the purpose of reduction.

calculating expected

emission reductions in

section B.5

Description of Section of supply contract for gauzes that spexifie technical characteristics
measurement methods agreed during baseline campaign. If necessary,tiaddi data could be

and procedures to be | requested to supplier's technical service officeoider to provide complete

applied:

technical profile of gauzes.

QA/QC procedures to | None
be applied:
Any comment: None

Data / Parameter:

Emission Factor set by regulationEF g

Data unit:

Kgs NO/ ton HNG

Description:

Local and national regulations ofoNand NQ emissions

Source of data to be
used:

Local and National Regulations

Value of data applied
for the purpose of
calculating expected
emission reductions in
section B.5

Not applicable. We do not use this parameter tionas¢ expected emission
reduction.

Description of
measurement methods
and procedures to be

At date of introducing or change of regulation.

D

applied:
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QA/QC procedures to | None.
be applied:

Any comment: None

B.7.2 Description of the monitoring plan: |

>>
Both Sasolburg and Secunda Nitric acid plants aeraied by a centralized automated control system,
so staff is qualified and experienced at operatntnical equipment to a high level of quality starts.
Furthermore, both plants have been operating gtaigsions units (f.e. NQ for a number of years. The
plants have access to specialized technical senédemilable from the Sasol Technology Group, a
division of Sasol Limited.

The plant manager will be responsible for the ongaperation and maintenance of th&®Nnonitoring
system. Operation, maintenance, calibration andaeintervals will be according to the manufacture
specifications and international standards (see Q@A/section below), and incorporated into the
management structure of ISO 9000 standard procsedure

The proposed CDM project will be closely monitoredetered and recorded. The management and
operation of the proposed nitrous oxide abatemenfegt at the two Sasol plants will be the
responsibility of each plant. The emission reduwdiwill be verified at least annually by an indegemnt
entity, which will be a Designated Operational Bnt{DOE). A regular (annual) reporting of the
emission reductions generated by the project véllemitted to the CERs owner, coincidently with the
DOE verification.

An illustrative scheme of the operational and manaent structure that will monitor the proposed CDM
project activity is as follows:
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CDM Executive
Board

Each Plant Manager

Monitoring
Engineer

A 4

DOE

Responsible
Plant Operator

Sasol Technology
Engineering Support
Group

Note: the dashed line shows the operational and managesteicture boundaries of the proposed

project.

The relation between the project operational andagament structure, and other actors of the prapose
CDM project activity, is described as follows:

At each plant, the responsible Plant Operator léllin charge of the supervision of automated
measuring system (AMS) and the data acquisitiotesygDAS) that are installed to measure
and acquire both emission and process data. Sagbbst the DAS, the Plant Operator will

report the relevant data to the Monitoring Engineer
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The Monitoring Engineer will be a member of thenplataff structure that will also be in charge
of processing the data generated by the data atguisystem. The Monitoring Engineer will
receive the relevant plant data from the respoadttant Operator. These data will by entered
into a spreadsheet especially designed for the torimj plan. The Project Developer will
support the Monitoring Engineer at analyzing datal assure appropriate and consistent
procedural application during report preparation.

The Plant Manager of the respective plant will bsponsible to ensure that the CDM project
activity at plant level is implemented in complianeith the PDD and other relevant standards.
The Plant Manager will be assisted by the Qualissukance Department which will conduct
routine compliance audits. The Plant Manager volitinely report to the General Manager
Operations as to the overall progress with the C@rbject activity. At any time that the Plant
Manager wants or needs to follow the implementatibthe CDM project activity, he/she will
ask for a report from the Monitoring Engineer. Egery one period, the Plant Manager will send
a report which will basically be the monitoring plgpreadsheet to the CERs owner, as well as to
the corresponding DOE.

Sasol Technology Engineering Support Group camuttime be used as a support function to
the Monitoring Engineer in case of personnel lossht@anges. The relevant Plant Manager and
QA Department also have Sasol Technology available resource for assistance when required.

The DOE will then send the corresponding verificatreport to the CDM Executive Board in
order to evaluate it and make able the issuantdeedCERS.

Shareholders of Sasol Nitro will receive annuatyni the plant manager, the same report sent to the
DOE.

Considering the arguments and the schematic ittistr above, compliance with the monitoring
methodology and the monitoring plan will be comelgiguaranteed.

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

>>
Date of completion of the application of this baseland monitoring methodology to this project atyi
is: 30/01/2007 (reported here). Emissions factdetermined from measurements, would be used for

actual emission reductions determination. |

The baseline and monitoring methodology has beplieabby: ”

Walter Huigler, Nuria Zanzottera, and Gautam DutG M International Ltda. (not project participant). ///////

Tel: +54-11-5219-1230 "' {

o e e e L
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| C.l Duration of the project activity: |

| C.1.1. Starting date of the project activity |
>>
01/03/2007

| C.1.2. Expected operational lifetime of the_projeicactivity:. |
>>
25 years.

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

| C.2.1. Renewable crediting period |

| C.2.1.1. Starting date of the first crediting period: |
>>
01/03/2007, following completion of measurementegtablish baseline emissions factor.

| C.2.1.2. Length of the first_crediting period |
>>
7 years

| C.2.2.Fixed crediting period |
>>

Not selected.

| C.2.2.1. Starting date: |
>>
N.A.

| C.2.2.2. Length: |
>>
N.A.

| SECTION D. Environmental impacts |

>

D.1. Documentation on the analysis of the environmentaipacts, including transboundary
impacts:

>>

Sasol Nitrous Oxide Abatement Project involves ith&tallation of secondary catalysts whose only
purpose and effect is the decomposition of nitraxigle once it is formed. After project implemenoati
waste NO will be converted into Nand Q avoiding the high global warming effects of the GH
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The installation of secondary catalysts has a esignvironmental impact because it reduce® N
emissions to the atmosphere and thereby resutieamer overall air quality.

The project activity involves the installation of secondary catalyst system inside the reactor
immediately underneath the primary gauze systera.eilnausted catalyst will be removed and replaced
by the technology provider, who has developed #hected technology. No waste liquids, solids oregas
are generated by using this technology. No furémstironmental impacts are expected.

Then, an Environmental Impact Assessment (ElA)oisrmecessary for this activity as it is statedhie t
national regulation. Sasolburg and Secunda nitid plants are in compliance with the Atmospheric
Pollution Prevention Act of the Republic of Soutfriéa, which covers N@regulations, as indicated in
Air permits 238-1 and A1308/1 (for Sasolburg andu®ela, respectively).

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

>>
No significant negative environmental impacts axpeeted from the implementation of the project
activity. An environmental impact study is not regd by South African authorities.

SECTION E. Stakeholders’comments |
>>
| E.1. Brief description how comments by local stakeholderhave been invited and compiled: |
>>
Specific stakeholders were contacted telephonic@lyequest their participation in the stakeholder
consultation process. After the phone communicaseneral documents were delivered to each of them
(by fax or e-mail):
A letter inviting them to participate,
An executive summary of the proposed project and
A survey document for completion by the stakeholder

The lists of the stakeholders who were contactedralicated below:
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Surname Name Organisation

Jacobs Arisja Echo Ridge Newspaper

de Beer Lizelle Highveld Herald

van Wyk Johan Highveld East Tourism Organisation
Dlamini Mpilo Highveld East Tourism Organistaion
Michele M Ernest Town Planner

King Nicolas (Dr) Endangered Wildlife Trust

Maseko Mauritius Emabalenhle Environmental Club
Gumbi Sibongile Earthlife Africa

Knowles Mike Govan Mbeki Munici

Moatsi Ramsadi Dep of Environmental Affairs and fison
Batchelor Garth (Dr) Department of Agriculture

Mashego Phillip Chemical Workers Industrial Union
Machema Tahleo Dep of Education - Zamokuhle Primary
Secunda Plant

Surname Name Organisation

Piet Odendaal National Association for Clean Air

JT Mothatle Zamdela Environmental Steering Con@ait
Greg Jacobs Earthlife Africa

Florah Pitsu Tourism Board

Kennedy Mabhlatsi Sasolburg TLC

Masithela NH Depatment of Tourism, Environment &wdnomic Affairs
Denis Boden Air Pollution Action Committee

Harold Annegarn Atmosphere and Energy Researchgsro
Basil Baker Save the Vaal Environment

Veronica Cronje Sasolburg Community Chest

Monica Gibbs Sasolburg Technical College

Wimpie Lodewyk Technical High School

Duma J Plaatjie Western Vaal Metropolitan Local @zl
Isaac Ramathesele Metsimaholo Local Municipality
Albert Phanyana South African Chemical Workersddni
Karen Benade Sasol Chemical Industries
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Stakeholders were asked to submit their opiniorthiwi7 days. After this period, stakeholders who
didn’t response were contacted again and requestestal times for comment with an additional 14sday
response period allowed. In general stakeholdeeeaythat they would support this kind of project
activities.

In addition to contacting specific stakeholdersadtitle of the proposed project was placed in lveal
publications, one in Secunda and the other in Basyl

The article briefly describes the proposed progud invites any person to submit comment. It also
invites the public to attend a public presentatidérthe project which was conducted at Sasol Nitro’s
offices in Secunda and Sasolburg respectively. Fpecific stakeholders were also contacted
individually with an invitation to attend the publpresentation.

E.2. Summary of the comments received:

>>
At the time of submitting this PDD, comments reeeifrom the stakeholders can be summarised as
follows:

Surname Name Organisation Comments

The stakeholder commented that she “think it is
good”, and confirmed that she would recommend
other institutions to consider projects of thisckin
and that that the project will contribute to
sustainable development for the region and South
Africa. No other comments were given and no
further information was required.

Echo Ridge

Jacobs Arisja
Newspaper

The stakeholder commented that “this is a good
initiative” and that Sasol should “keep it up”. She
confirmed that she “would recommend other
industries and government to develop such
projects” and that that the project will contribute
to sustainable development for the region and
South Africa. The only other comment made was
that her “concern is that the project is only about
N,O. what about other gases suc ag"S8o

other comments were given and no further
information was required.

Earthlife

Gumbi Sibongile Africa

The stakeholder commented that the project will
make a “positive contribution to the environment”
. and that “a reduction in air pollution is a positiv
. Govan Mbeki " !
Knowles Mike Municipalit step”. He confirmed that he would recommend
PAIY " other institutions to consider projects of thisckin
and that that the project will contribute to
sustainable development for the region and South
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Africa “by not depleting natural resources and
decreasing pollution”. No other comments were
given and no further information was required

Piet

Odendaal

National
Association
for Clean Air

The stakeholder commented that “the project is
highly commendable” and confirmed that he
would recommend other institutions to consider
projects of this kind and that that the project wil
contribute to sustainable development for the
region and South Africa. No other comments were
given and no further information was required.

Veronica

Cronje

Sasolburg
Community
Chest

The stakeholder commented that “according to the
information received the project sounds necessary
and environmentally friendly”, confirmed that she
would recommend other institutions to consider
projects of this kind and that that the project wil
“hopefully” contribute to sustainable development
for the region and South Africa. No other
comments were given and no further information
was required.

Madelein

Barnard

Technical
High School
Sasolburg

The stakeholder commented that “the project has
many merits” and confirmed that she would
recommend other institutions to consider projects
of this kind and that that the project will

contribute to sustainable development for the
region and South Africa. She also commented that
“this issue is not only the responsibility of the
Government and Industries but of each and
everyone”. No other comments were given and no
further information was required

Monica

Gibbs

Flavius
Mareka FET
College

The stakeholder commented that “technology
must be adapted to contribute to a cleaner and
saver environment” and that “Sasol once again is
responsible in this regard.” She confirmed that she
would recommend other institutions to consider
projects of this kind and that that the project wil
contribute to sustainable development for the
region and South Africa. She also commented that
the company and community will benefit from the
project. No other comments were given and no
further information was required.

King

Nicolas(Dr)

Endangered
Wildlife Trust

The stakeholder commented that “the project as
outlined seems to have merit” but expressed
opinion that “we are not necessarily supportive of
the CDM as a means for payment” as “Sasol
should implement such prevention programmes as
a matter of course and not simply because they
can be offset by CDM payments”. The stakeholder
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confirmed that the project will contribute to
sustainable development for the region and South
Africa, but commented that “at a global scale the
impact must be considered neutral as it is a CDM
offset”. “Were Sasol to implement it
independently, then it would be an overall positive
contribution.”

E.3. Report on how due account was taken of any commentsceived:

>>

As indicated in section E.2. above, all stakeha@dehom responded at the date of submission of the
PDD supported the project and that the project suppsustainable development in the region andrSout
Africa. All stakeholders, with the exception of NrKing of the Endangered Wildlife Trust, confirmed
that they would recommend others to develop prsjext this kind and that the project supports
sustainable development. No comments requireddurdtions with the exception of Dr King and Ms
Sibongile Gumbi from Earthlife Africa. Ms Sibongileumbi from Earthlife Africa was contacted
personally concerning her comment about “other gased Sasol’'s commitment to reduce pollution on
all fronts was discussed with her. Dr King was atemtacted personally concerning his comments
regarding the CDM mechanism as method of paymerthproject. In discussion with Dr King, he re-
confirmed that first price would be if industry wdumplement emission reductions without looking at
income from CER sales to offset costs, thereby ramgla global net benefit. He did, however, also
indicate that he appreciates why Sasol Nitro ikilgp at the CDM process as method to offset project
costs.

As such no further specific action is required blasa the feedback received other than for Sasol to
proceed with the implementation of the project upseipt of approval.

Sasol will continue to seek response from stakefieldvhom have not responded at the date of
submission of the PDD and will take due accourgrgf comments that may still be received.
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Annex 1

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT __ACTIVITY.

Organization:

Sasol Nitro

Street/P.O.Box:

15 Baker Street, Rosebank 0O BBx 5486, Johannesburg, 2000

Building: Sasol Nitro

City: Rosebank, Johannesburg
State/Region: Gauteng

Postfix/ZIP: 2000

Country: South Africa

Telephone: 27 11 344 2400

FAX: 27 11 344 2287

E-Mail:

URL: www.sasol.com
Represented by:

Title: General Manager: Fertilizers
Salutation: Dr.

Last Name: Louw

Middle Name:

First Name: Johannes

Department: Management, Fertilizer Business
Mobile: 27 82 441 7846

Direct FAX: 27 11 522 2587

Direct tel: 27 11 344 2156

Personal E-Mail:

johannes.louwl@sasol.com
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Organization:

Sasol Nitro

Street/P.0O.Box:

15 Baker Street, Rosebank PO Box 5486, Johannesburg, 2000

Building: Sasol Nitro

City: Rosebank, Johannesburg
State/Region: Gauteng

Postfix/ZIP: 2000

Country: South Africa

Telephone: 27 11 344 2400

FAX: 27 11 344 2287

E-Mail:

URL: www.sasol.com

Represented by:

Title: Safety, Heath, Environment and Risk Manager
Salutation: Mr.

Last Name: Swanepoel

Middle Names:

First Name: Etienne

Department: Safety, Heath, Environment and Risk

Mobile: 27 82 499 4061

Direct FAX: 27 11 522 0659

Direct tel: 27 11 344 2189

Personal E-Mail:

etienne.swanepoel@sasol.com
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Annex 2

INFORMATION REGARDING PUBLIC FUNDING

No public funds are available for the financingtud project activity. Therefore, Sasol Nitro withénce
the project activity on the expectation of its apal.
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Annex 3
BASELINE INFORMATION
Baseline emissions for each plant are calculatech fan emission factor measured during a complete
campaign before the implementation of the projetivitly, under normal operation conditions.

Ex-anteestimations of the key baseline parameters aeallis the following table:

Nitric acid plant Sasolburg Secunda

Parameter
Tail gas NO concentration (ppm) 3,060 1,704
Typical Nitric acid production output (ton 100% Hi@ear) 190,000 290,000
Maximum historic Nitric acid production (ton 1009N@/day) 557 860
N,O baseline emission factor (kg®!/ ton 100% HNG) 9.70 5.50
N,O destruction factor (%) 90 20
UNC (%) 2.77 2.67
Operating days 347 347

Annex 4

MONITORING INFORMATION

The current CDM project “Nitrous Oxide Abatementoject at Sasol” will measure on a quasi-
continuous basis (uninterrupted sampling of flusegawith concentration and normalized flow analysis
on short, discrete time periods) theQNmass flow leaving the Nitric acid plant through Automated
Measuring System (AM$ using technologies and procedures in accordariite AM0034: “Catalytic
reduction of NO inside the Ammonia burner of nitric acid plants”.

Both Sasolburg and Secunda plants are currently #01/2000 and ISO 14001/2004 certified;
certification documents will be available on siteridg validation for their review. The monitoring
procedures (deployed as per the current monitquslag and being an integral part of it), will belful
integrated into Sasol's Quality and Environmentardgement System.

5 As per “Terms and definitions” of EN 14181:2004,(BMS definition is: Measuring system permaneiistalled
on site for continuous monitoring of emissions. AWS is a method which is traceable to a referenethod. Apart
from the analyzer, an AMS includes facilities faking samples and for sample conditioning. Thisnitédn also
includes testing and adjusting devices that araireq for regular functional checks.
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As a producer of fertilizers, explosives and ralapFoducts, Sasol Nitro management and staff are
committed to comply with the requirements of th©18001:2000 Quality Management System and to
continually improve the effectiveness of the syst@im achieve this Sasol Nitro management and staff
will:

Establish and review quality objectives

Conform to the requirements of both our internal erternal customers

Strive to understand the requirements of our jobanisure continual optimisation towards rendering

defect free work, services and final products theét specifications

Commit ourselves to a clear description and comoaiitn of our own requirements, needs and

expectations and to continually insist on conforogato quality requirements

Ensure that this policy is communicated and undedstby all employees and contractors who

perform quality functions

This policy will be reviewed as and when requireddontinuing suitability and effectiveness.

Sasol Nitro Fertilizer is currently in itd"4ear of ISO 9001:2000 certification and Sasol dNBasolburg
is certified for the past 10 years and never hawpor non-conformance. External audits are donaron
annual basis by an accredited external auditoma@@omplemented by regular internal audits.

Both plants are certified in 1ISO 9001:2000 (QualManagement System) and ISO 14001:2004
(Environmental Management System).

Both Sasolburg and Secunda Nitric acid plants aeraied by a centralized automated control system,
so staff is qualified and experienced at operaingnical equipment to a high level of quality stars.
Furthermore, both plants have been operating gaigsions units (f.e. NQ for a number of years. The
plants have access to specialized technical senédsmilable from the Sasol Technology Group, a
division of Sasol Limited.

The plant manager will be responsible for the onga@peration and maintenance of th&®Nnonitoring
system. Operation, maintenance, calibration andaeintervals will be according to the manufacture
specifications and international standards (see Q@A/section below), and incorporated into the
management structure of ISO 9000 standard procedure

The proposed CDM project will be closely monitoredetered and recorded. The management and
operation of the proposed nitrous oxide abatemenfegt at the two Sasol plants will be the
responsibility of each plant. The emission reduwdiwill be verified at least annually by an indegemnt
entity, which will be a Designated Operational Bnt{DOE). A regular (annual) reporting of the
emission reductions generated by the project veéllemitted to the CERs owner, coincidently with the
DOE verification.

An illustrative scheme of the operational and manaent structure that will monitor the proposed CDM
project activity is as follows:
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CDM Executive
Board

Each Plant Manager

Monitoring
Engineer

A 4

DOE

Responsible
Plant Operator

Sasol Technology
Engineering Support
Group

Note: the dashed line shows the operational and managesteicture boundaries of the proposed

project.

The relation between the project operational andagament structure, and other actors of the prapose
CDM project activity, is described as follows:

At each plant, the responsible Plant Operator béllin charge of the supervision of automated
measuring system (AMS) and the data acquisitioteaygDAS) that are installed to measure
and acquire both emission and process data. Sagpbst the DAS, the Plant Operator will

report the relevant data to the Monitoring Engineer

The Monitoring Engineer will be a member of thenplataff structure that will also be in charge
of processing the data generated by the data atoisystem. The Monitoring Engineer will
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receive the relevant plant data from the respoedithnt Operator. These data will by entered
into a spreadsheet especially designed for the torimj plan. The Project Developer will
support the Monitoring Engineer at analyzing datal assure appropriate and consistent
procedural application during report preparation.

The Plant Manager of the respective plant will bsponsible to ensure that the CDM project
activity at plant level is implemented in compliangith the PDD and other relevant standards.
The Plant Manager will routinely report to the GetheManager Operations as to the overall
progress of the CDM project activity. At any timeat the Plant Manager wants or needs to
follow the implementation of the CDM project actiui he/she will ask for a report from the
Monitoring Engineer. For every one period, the Plstanager will send a report which will
basically be the monitoring plan spreadsheet tacCBRs owner, as well as to the corresponding
DOE.

Sasol Technology Engineering Support Group camuttime be used as a support function to
the Monitoring Engineer in case of personnel lossht@anges. The relevant Plant Manager and
QA Department also have Sasol Technology available resource for assistance when required.

The DOE will then send the corresponding verificatreport to the CDM Executive Board in
order to evaluate it and make able the issuantdeedCERS.

Shareholders of Sasol Nitro will receive annuatbynfi the plant manager, the same report sent to
the DOE.

Tables on section B.7.1 of the PDD describe tharpaters to be acquired and recorded as per the
current monitoring plan, for both baseline campagrwell as (future) project campaigns.. Furtheemor
the baseline methodology requires that certaingg®@arameters are monitored (to be compared vs the
permitted operating conditions) during baseline jgaign; such process parameters are also described i
tables B.7.1. Only those,® measurements taken when the plant is operatitignithe permitted range

will be considered during the calculation of baselemissions.

All the relevant instrumentation to measure progesameters are calibrated on a routinely basgeas
ISO system. The signals generated by these insisnage acquired and logged electronically by the
Distributed Control System (DCS) of each plant. $hecific data generated by the AMS is stored en th
DCS every 2 seconds (after filtering for downtinmel &rror readings). The DCS automatically provides
an hourly average, which is then transferred ontacommmon spreadsheet (excel) for further
analysis/calculations and reporting purposes. Aauassion reduction calculation will use valuesnfr
such spreadsheet. Due to space constraints on@8&ehard-drive, from time to time, historical datél w
be archived on a separate hard drive or CDs, gafeguard for at least 2 years. Raw (detailed) waka

be accessible only through the DCS software platfowhich insures the stored data cannot be
manipulated.

As explained on tables of section B.7.1 of the pmiane additional and/or redundant measurements will
be also acquired and monitored in order to crogzlclieasonability of key parameters such as stack
waste gas flow (by means of continuous oxygen aamnagon monitoring at the stack) and nitric acid
production (performing mass balances on routingsbasing data from calibrated weight load cells,
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wave-radar tank level sensors and bench-scale sisayich as frequent density checks for determining
nitric acid concentration).

Emission reduction calculations
The amount of mass (tons) of®! that the project actually avoids from being vertie the atmosphere

on each production campaign and plant, expressedadson Dioxide equivalent (or tG€), will be
calculated by applying the following formulas:

BE,. =VSG, XNCSG, X0°>OH,.

Where:
BEgc Total baseline emissions in the baseline measurepegiod, in, tNO
VSGec Mean stack gas volume flow rate in the baselinasueement period, in N
Mean concentration of JO in the stack gas in the baseline measurementdyan mg
NCSGc
N,O/Nm?
OHge Number of operating hours in the baseline measureperiod, in h
BE, UNC
ER = 8- (1- —)
NAR,. 100
Where:
EFs. Baseline emission factor, in {8/ tHNO;
NAPsc Nitric acid production during the baseline campaigntHNO;,
UNC Overall measurement uncertainty of the monitoriggtem, in %, calculated as the

combined uncertainty of the applied monitoring eguent

Project emissions are calculated from mean valtidBs®© concentration and total flow rate:

PE, =VSG "NCSG x0° >OH,

where:

PE, Total Project emissions of the nth campaign, iFON

VSG Mean stack gas volume flow rate for the nth progeenpaign, in Nrith

NCSG Mean concentration of JO in the stack gas for the project campaign, ilNg@/Nnt
OH, Number of operating hours in the project campaigh,

For thenth campaign, the campaign specific emission factarld/be:

EF, =
NAP

n
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where:
EF, Emission factor calculated for tidh campaign, in kg bD/ton HNG
PE, Total Project emissions of timth campaign, in thO
NAP, Nitric acid production in thath campaign, in ton 100% HNO
Then,
ER, =(EFs - EF,)*NAR >GWR, ,
where
ER, Emission reductions of the project for thil campaign, tCee
EFs. Baseline emission factor, in 8/ tHNO;
EF, Project emission factor, applicable to tita campaign, in thO/ tHNG;
NAPR, Nitric acid production during theth campaign of the project activity, in, tHNO
GWR o global warming potential, of JD set as 310 tC®/tN,O for the £ commitment period

Following AM0034, several restrictions and adjusttsewill be applied to the formulas (above), among

others:

1. All data series are filtered to eliminate maveriaksl outliers.

The monitoring system will provide separate readimgN20 concentration and gas flow for a

define period of time (e.g. every hour of operatioa. an average of the measuring values of the
past 60 minutes). Error readings (e.g. downtimmalfunction) and extreme values are eliminated
from the output data series. Next, the same dtatistvaluation that was applied to the baseline
data series will be applied to the project datéeser

a) calculate the sample mean (x)

b) calculate the sample standard deviation (s)

¢) calculate the 95% confidence interval (equdl.86 times the standard deviation)

d) eliminate all data that lie outside the 95% aderfice interval

e) calculate the new sample mean from the remaiwahges

2. NAP (acid production) cannot exceed nameplate dgpafcthe plant
Nitric acid production will be compare to hameplatpacity. If nitric acid production at a given
campaign is larger than nameplate, then emissidnct®ns will be calculated ignoring data
generated after production exceeds nameplate.

3. A moving average of the emission factdes(,) must be calculated

The campaign specific emissions fact&f() for each campaign during the project’s crediting
period is compared to a moving average emissioiofaalculated as the average emission factor
of the factors generated in the previous campdigRsa,n)-
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To calculate the total emission reductions achiewvethe nth campaign, the higher of the two
valuesEFnm,, andEF, shall be applied as the emission factor relevantifat particular campaign
(ER).

4. A minimum project emission factor should also beedwined EF,,), defined as the lowest
among the emission factor of the 10 first campaigns

After the first ten campaigns of the crediting perbf the project, the lowest emission facteF)
observed during those campaigns will be adoptesl msimum EFy,;,). If any of the later project
campaigns results in &, that is lower thafeF.,,, the calculation of the emission reductions for
that particular campaign shall uséB,, and notEF,.

5.  The emission factor to be applied for a partic@ampaign calculationEf,) must be the higher
between the above mentioned moving average orpbeife campaign emission factor (and not
lower than minimum emission factor, after 10 cargps)

This will be checked according psocedures detailed in steps 4 and 5 above.

6.  The level of uncertaint /NC) determined for the AMS installed at each plantstrbe deducted
from the baseline emissions factor.

The overall measurement uncertaingNC), calculated by summing in an appropriate manner
(using gauss law of error propagation) all the vafe uncertainties arising from the individual
performance characteristics of the AMS componemiltbe used to reduce the baseline emission
factor, The following formulae will be apllied:

UNC
EFR, =EFR_.* (1-
BL BC ( 10c )
7. If production at a given campaign is lower thanmak (ClLyorma), then the baseline is recalculated

by ignoring the data generated after productioreess normal campaign length.

The production at a given campaign will be compacedormal campaign length (Gdema)- If the
length of each individual project campaign Ok shorter than the average historic campaign
length, then Ef will be re-calculated by eliminating those\values that were obtained during
the production of tonnes of nitric acid beyond @ie, (i.e. the last tonnes produced) from the
calculation of ER

Please note the specific calculations and adjudsrterbe followed according to the current monitgri
plan are already described in detail in section.B:fExplanation of methodological choices” of the
Project Design Document.

Description of the AMS

Both Sasolburg and Secunda plants have installetincmus gas analyzers from the supplier ABB,
model AO2000, while the specific module to measw® is a non-dispersive infrared called URAS 14.
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The URAS 14 has been on the market for severabyaat is a proven reliable instrument; this modkile
TUV certified to comply with German 27th BImSchVgrdation for several compounds (such as CO,
NO, SQ). Below are the instruments specifications asmpenufacturer.
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For stack flow measurement, Sasolburg plant iretadin ultrasound principle unit, model Flowsick 100
PMA manufactured by Sick AG (Germany). The Flowsiekies are also TUV certified and comply with
relevant regulations in Germany such as 13th arth BImSchV. Table below summarizes some
performance characteristics of the unit:
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For stack flow measurement, Secunda plant seleegrimary meter an Annubar principle (multiple
pressure differential) unit, model 485 Annubar pniyn manufactured by Rosemount Inc. (USA).
Secunda has an ultrasound flowmeter (Flowsick HIX)) installed in the stack for redundancy. Table
below summarize the specifications of the Annulyar. u
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Good monitoring practice and performance characterstics

Regarding QA/QC, the European Norm EN 14181:2004chvis recommended as guidance regarding
the selection, installation and operation of the &\Mhder Monitoring Methodology AM0034, stipulates
three levels of Quality Assurance Levels (QAL), am& Annual Surveillance Test (AST):

QALZ1: Suitability of the AMS for the specific meagug task.

The suitability evaluation and its measuring pragedare described in ISO 14956:2002 “Air quality —
Evaluation of the suitability of a measurement pawre by comparison with a required measuring
uncertainty”. Using this standard, it shall be mothat the total uncertainty of the results oladifrom
the AMS meets the specification for uncertaintytedtain the applicable regulations (f.e. EU Direesiv
2000/76/EU or 2001/80/EU). Since European regutatido not yet cover the measurement gd Nt
nitric acid plants, there is no official specifimat for uncertainty available. Then, consideringjoiél
specification of uncertainties defined for equivalpollutants (f.e. NOx, S as per EU regulations, a
20% of the ELV (Emission Limit Value, in this catken as the actual test concentration or calidmati
gas) has been considered by the equipment mantéacts the required measurement quality feD N
for purpose of expanded uncertainty calculationse Bpecific performance characteristics of the
monitoring system chosen by the project shall &tedi in the Project Desigh Document, as per AM0034.
Then, tables below indicate such characteristiqgseashe corresponding QAL° teport.

Specific performance characteristics for NO analyzer (ABB AO 2000 URAS14) — Sasolburg:

® The Uras14 infra-red photometer currently usedBB's AO2000 analyzers and ACN systems has not bested
for N,O measurement to EN 14181, so no official QAL1 Beation can be provided for the existing instadiasi.

However, by utilizing the basic minimum performantza from the instrument’s specification sheetas possible
to generate an unofficial "Declaration”, which irgtice the actual equipment would better.
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Specific performance characteristics for NO analyzer (ABB AO 2000 URAS14) — Secunda:

The complete EN 14181: 2004 QAL1 reports are pedidy the equipment manufacturers considering
the performance characteristics as measured byl#figd Technical Inspection Authority (such as the
German TUV) and the specific installation charastas and site conditions at each plant. The QAL1
reports confirm the PO analyzers (in both cases an AO 2000- URAS 14 Nfipplied by ABB GmbH)
are suitable to perform the indicated analysigXoncentration), and provide a conservative esitma
(meaning actual performance would be better) f@aeded uncertainty. The complete QAL1 reports are
available for validation.

The overall measurement uncertainyNC) is calculated by summing in an appropriate marfnsing
gauss law of error propagation) all the relevarteutainties arising from the individual performance
characteristics of the AMS components (then UNC(N,@® Analyzer uncertainty)+ (Flow meter
uncertainty)*?). The overall measurement uncertainty for eachtptaavailable for the validation of the
project activity.

QAL2: Validation of the AMS following its Installain.

The next level of quality assurance prescribed Ni481:2004 (QAL2), describes a procedure for the
determination of the calibration function and i@riability, by means of certain number of parallel
measurements (meaning simultaneously with the ANd8)formed with a Standard Reference Method
(which should be a proven and accufatralytical protocol as per relevant norms or legjisn). The
variability of the measured values obtained with #MS is then compared with the uncertainty givgn b
the applicable legislation, if the measured valigbis lower than the permitted uncertainty, it is

" Considering EN 14181 does not specify what SRMse for each specific compounds, there is contsyvas to
which method is suitable as SRM for,QN since the best available technology (and heheentost accurate
instrument) is the actual online instrument whiglthie subject of calibration by this method.
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concluded the AMS has passed the variability ®isice (as explained above), official uncertaintgas
available, an appropriate level is determined bamedhose that do exist for similar pollutants and
techniques (in this case 20% of ELV). As per in&ional standards, there are two potentially sigtab
Standard Reference Methods: 1) bench scale gamatwgraphy as per VDI standard 2469 or 2) Non-
dispersive Infrared Method, as per ISO 21258 (Yraft

The testing laboratories performing the measuresneith the Standard Reference Method shall have an
accredited quality assurance system according t6SEMIEC 17025 or relevant (national) standards. At
the time of validation, Sasol was in the processadécting a suitable testing laboratory to condhet
QAL2 tests. The QAL2 report from the certified lafll be available for DOE review during the first
verification audit. Any data collected previouste reception of the QAL2 lab report will be comest
through proper application of the calibration fuant From then on, the calibration function will fesl

to DCS algorithm so the data generated by the Ad&8itomatically corrected.

As condition precedent for a QAL2 test, it is reqdi that the AMS has been correctly installed and
commissioned, considering (for example) that theSA readily accessible for regular maintenance and
other necessary activities and that the working¢fqian to access the AMS allows for parallel sangplin
The AMS units at both Sasolburg and Secunda westaliad by qualified contractors under the direct
supervision of the equipment manufacturers, conisigeboth relevant South African and international
standards. Each Plant Manager, as well as memibe3asol Technology Engineering Support Group,
actively supervised all phases of installationpfreystem design to commissioning.

QAL3: Ongoing quality assurance during operation.

Procedures described at QAL3 of EN 141181: 2004Ichar drift and precision, in order to demonstrate
that the AMS is in control during its operations that it continues to function within the required
specification for uncertainty. This is achieveddmnducting periodic zero and span checks on the AMS
and evaluating results obtained using control shaeéro and span adjustments or maintenance of the
AMS may be implemented, as result of such evalnati®he implementation and performance of the
QAL3 procedures given in this standard are theaesipility of the plant (or AMS) owner.

The standard deviation according to QAL3 has bedtutated by the equipment manufacturer based on
equipment performance characteristics and fieldditmms for each of Sasol's nitric acid plant.
Calculation spreadsheets from the suppliers argase for validation. The data is used to monitoait

the difference between measured values and truesalf zero and span reference materials are equal
smaller than the combined drift and precision valtithe AMS multiplied by a coverage factor of 2 (2
times standard deviation of AMS, as described iL®48&ection of EN14181) on a weekly basis, with the
aid of Shewart charts. Documented calibration pitace (Sasol 0081) for weekly zero and span checks
as well as resulting Shewart charts will be avdéain site for validation and future verifications.

All monitoring equipment is serviced and maintairsmtording to the manufacturer’s instructions and
international standards by qualified personnell{l®dsol resources and the third parties involvethgu
such activities). Maintenance and service logs veed kept at both Sasol plants and available for
auditing purposes.

AST: Annual Surveillance Test (ongoing quality assice).
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The AST is a procedure to evaluate whether the unedsvalues obtained from the AMS still meet the
required uncertainty criteria, as evaluated duthgQAL2 test. As the QAL2, it also requires a tii
number of parallel measurements using an apprep8tandard Reference Method. An AST should be
performed to each plant's AMS at least once eveygd@s, considering the total expected uncertaihty
the AMS is well below the selected required undetya provided on going quality assurance (QAL3)
and equipment maintenance is proven to be wellemphted (as per the current monitoring plan) during
the annual verification audits.
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Annex 5
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SOUTH AFRICAN DNA: SUSTAINABLE DEVELOPMENT CRITERIA

Criteria

Indicator

Project

Contribution

Sustainable Development

Impact on local
environmental

quality

Impact of the project on air
quality.

Impact of the project on wate
pollution.

Impact of the project on the
generation or disposal of sol
waste.

Any other positive or negativ|

environmental impacts of the -

project (such as impacts on
noise, safety, visual impacts,
or traffic).

=

o

The project will reduce direct
emissions of BD.

The project will not increase nor
decrease direct emissions of other
pollutants such as NQand
particulate matter due to the
introduction of a secondary catalyst|
the ammonia burner.

The project will have no impact on
water pollution as no waste will be
generated that may enter water
bodies.

The project will not generate solid
waste. The exhausted secondary
catalyst will be sent to Germany to
recovered for re-use.

The project will not generate any
negative impact on noise, safety,
visual impact or traffic.

Li

=

in

natural resources

Environmental

Change in usage of -

Impact of the project on
community access to natural
resources

Impact of the project on the
sustainability of use of water
minerals other non renewabl
natural resources

Impact of the project on the
efficiency of resource
utilisation

D

The project does not impact on the
community’s access to natural
resources. If anything, given that th
project will reduce air emissions; it
will in effect improve community
access to a cleaner natural
environment.

Operation of the catalyst used to
reduce NO emissions does not
consume electricity, steam, fuels or
any other natural resource. The
energy balance and resource
utilization of the plant remains
unchanged and the project therefor
does not impact on the sustainabilit
of use of water, minerals or other n
renewable natural resources nor do
it impact the efficiency of resources

[

utilization.
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Impacts on
biodiversity and
ecosystems

Indicator

Changes in local or regional | -

biodiversity arising from the
project.

Project
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Contribution

Sustainable Development

The project will not impact on
biodiversity as the nitric acid plants
are located in industrial zones.

Economic

Economic impacts| -

Impact of the project of
foreign exchange
requirements.

Impact of the project on
existing economic activity in
the area.

Impact of the project on the
cost of energy.

Impact of the project on
foreign direct investment.

The project will have limited impact
on foreign exchange rate requireme
in that the catalyst will be procured
from a foreign supplier. This will
however be offset by the sale of
CER's to offshore buyers.

The project will have a positive
contribution to FDI through the sale
of CERs to Annex 1 countries
(Western Europe, Canada, Japan,
etc.) generated by the project.

The project activity can be develop
due to financial benefits obtained by
selling CERs.

This project should encourage othe
local industries to also implement th
project activity and thereby it results
in an economic activity improvemen
in the area.

nts

ed

0]

t

Appropriate
technology transfe

Positive or negative
implications for the transfer g
technology to South Africa
arising from the project.
Impact of the project on local
skills development.
Demonstration and replicatio
potential of the project.

=

The project paves the way for a
potential transfer of catalyst
technology from developed countrig
to South Africa, contributing to the
sustainable development of the
country through industrial technolog
transfer.

The project has contributed to new
skills development on CDM
opportunities to Sasol Nitro’s
employees.

Project will also contribute to skills
development related to installation,
operation and monitoring of
secondary catalystJ® abatement
technology.

The Sasol BO Abatement Project
has the potential to be replicated by
other nitric acid plants.
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Criteria

Alignment with
national provincial
and local
development
priorities

Indicator

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

How the project is aligned
with local development
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 to
any specific sectoral
objectives (for example,
renewable energy targets)

Project
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Contribution

Sustainable Development

The provincial and national
governments are committed to air
quality and this project will contribut
to providing cleaner air in the area.
The project does not impact on the
local provision or access of service
in the area or the relocation of
communities.

0]

b

Social equity and
poverty alleviation

Impact of the project on
employment levels? (specify
the number of jobs
created/lost; the duration of
time employed, distribution o
employment opportunities,
types of employment,
categories of employment
changes in terms of skills
levels and gender and racial
equity).

Impact of the project on
community social structures.
Impact of the project on soci
heritage.

Impact of the project on the
provision of social amenities
to the community in which th
project is situated.
Contribution of the project to
the development of previous
underdeveloped areas or
specially designated

=&

development nodes.

The project will improve the labour
and health conditions of Sasol Nitrg
employees’ onsite.
Transboundary pollution will also bg
reduced in the area.

There will be no job losses at Saso
Nitro’s plant as staff that were
running the plant before project
implementation will be skilled to tak
new tasks at the plant.

Other than the positive impacts as
described above, the project will ha}
no impact on community social
structures, social heritage, the
provision of social amenities to the
community, the development of
previously underdeveloped areas o
specially designated development
nodes.

h

14

ve
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Criteria Indicator Project Contribution
Sustainable Development
General project - Are the distribution of project - The project contributes to regional
acceptability benefits reasonable and fair?  and national economic and

technological development via the
installation, operation and monitoring
of the secondary catalyst®
abatement technology.
The projects conforms to the National
Environmental Management Act
principles of sustainable developme
in that NO emissions will be reduce)
whilst there will no negative impacts
on natural resource requirements, the
environment or local communities.
The benefits of reduced air emissions
will be the enjoyment of cleaner air
by Sasol Nitro employees and the
local community.

The potential benefits of certified
emission reduction (CERs) credits
will assist Sasol Nitro to offset the
considerable cost of the secondary
catalyst, operating and maintaining
the monitoring equipment as well ag
the additional capital cost to
implement the project activity. The
potential net benefit to Sasol Nitro is
uncertain in view of the uncertainty
regarding the volume and price of
CERs. Sasol Nitro is confident in the
ability of the technology to reduce
emissions, however, the onerous
requirements of the monitoring
methodology poses a significant ris
for Sasol Nitro in that it may incur th
cost of implementing and operating
the technology whilst not being ablg
to successfully validate emission
reductions.

(SR
=

General

D




