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EXECUTIVE SUMMARY

Classification of current wastie streams generated by VS, future air space
requirements and associated potential risk quantification to the environment,
was performed and investigated.

ISCOR Vanderbijlpark Steel activities result in approximately 2.2 million tons
of solid residue annually, of which approximately 48% has to be disposed of
in a residue tandfill site. The to be disposed of residue mainiy consists of
44% dusts, 53% slags and 3% dusts which according to mobility of
contaminants, predominantly classifies as hazardous material to be disposed
of in a hazardous waste site.

Results indicate a wide spectrum of inorganic contaminants present in
residue to be generally responsible for the classification to be hazardous.
However, risk quantification not only indicated manganese to be the
contaminant of greatest concern to the environment, but also the compound
which would determine air space, needed for disposal practices.

It was demonstrated that present untreated residue would require 1 480
hectare annually to conform with acceptable risk according to minimum
requirements. It was also demonstrated that should slags be separately
stockpiled for downstream uses and the dusts and sludges be treated for
disposal in a General waste site, the air space requirements would drastically
reduce to approximately 0.61 hectare annually.

It was strongly recommended to thoroughly investigate appropriate treatment
technologies, due to such treatment generally being of a capital intensive
nature, in parallel with perusal of alternative uses for stockpiled slags.

T T TIER 1: SPECIALIST REPORT Page 2
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1.  INTRODUCTION

Generation of waste, and hence waste disposal are anthropogenical activities. As such
therefore, it could be argued that such activities should or could be avoided and banned.
This kind of reasoning originated inter alia from the perception that waste constituents
frem man made activities must be more hazardous/harmful/toxic than natural constituents,
due to the fact (perception) that natural could surely not be harmful! Very little could be
more removed from the truth. It is true that many compounds, some being very potent, are
being prepared synthetically, such as for example pesticide and pharmaceutical active
ingredients, and could these compounds be termed anthropogenical. However, most of
the hazardous wastes to contend with in our everyday life, orginates from nature, are
ubiguitous in the environment, and are oftenly more hazardous and toxic/harmful to life
than those synthetically (anthropogenically) prepared.

Two examples will suffice. It was estimated that only about 28 grams of botulinum toxin
would be sufficient to destroy the entire population of the earth. Secondly, polynuclear
aromatic hydrocarbons (PAH®), some of them known to be potent human carcinogens,
occurs naturally, are ubiquitous and very persistent in the environment, and is part and
parcel of a daily dietary intake. It is thus a misconception than man-made chemicals must
be more harmful than those that occur naturally. Similarly it is also a misconception than
the normal, everyday hazardous wastes tc contend with, are synthetically derived.

The term anthropogenical should therefore rather be directed to the activity in waste
disposal, rather than the origin (natural vs man-made) of the o be disposed of material,
considering that such material is generally from a natural nature. It follows therefore to be
inevitable that the need to know about the impact of anthropogenically infroduced
chemicals in the environment will always be of paramount interest. Such knowledge is not
only vital to those in industry, who carry the responsibility of the cradle-to-grave principle in
their management of chemical substances, but also as vital to the Regulatory Authority
who has the responsibility as custodian in making decisions involving environmental and
human risks. Thus, it also follows that the aim should never be to ban the use of
chemicals, but tc exert reascnable controls when they are needed — something not
possible if impacts cannot be predicted.

The management of hazardous waste remains one of the most impertant envircnmental
matters throughout the industrial world. In this regard, the RSA has become inseparably
linked to international policy through being a signotary of the Basel Conventicn for the
transboundary movements of hazardous waste and their disposal. The Department of
Water Affairs and Forestry (DWAF) is responsible for ensuring the correct management
and disposal of waste in South Africa by issuing waste disposal site permits in terms of
Section 20 of the Environment Conservation Act, 1989 (Act 73 of 1989).

In this regard DWAF produced/published a Waste Management Series in 1894 comprising
of three documents, i.e.
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» Minimum Requirements for the Handling, Classification and Disposal of Hazardous
Waste;

e Minimum Requirements for Waste Disposal by Landfill; and

* Minimum Requirements for the Monitoring of Water Quality at Waste Management
Facilities.

The Minimum Requirements (MR) series provide the applicable waste management
standards or specifications that must be met in the absence of any valid motivation to the
contrary. They also provide a point of departure against which environmentally acceptable
waste disposal practices can be distinguished from environmentally unacceptable waste
disposal practices.

The objectives of setting Minimum Requirements were to:

« prevent water pollution and ensure sustained fitness for use of South
Africa’s water resources;

» attain and maintain minimum waste management standards in South Africa,
s0 as to protect human health and the environment from possibie harmful
effects caused by the handling, treatment, storage and disposal of waste;

o effectively administer and provide a systematic and nationally uniform
approach to the waste disposal process;

« endeavour to make South African waste management practices
internationally acceptable.

Minimum Reguirements are implemented through and enforced by a Landfill Site Permit,
and includes important principles essential to hazardous waste management. Amongst
others does the MR acknowledge that the Generator of waste is responsible for the fate of
the generated waste, termed Duty of Care, which is in accordance with the cradle-to-
grave principle. It also accommodates the precautionary principle by which it assumes
that a waste or an identified contaminant of a waste is both highly hazardous until proven
otherwise.

Perhaps the most important principle to Industry, is the polluter pays principle. In this
regard the MR read as follows:

“The “poliuter pays principle” holds that the person or organisation causing poliution is
fiable for any costs involved in cleaning it up or rehabilitating its effects. It is noted that the
polluter will not always necessarily be the generator, as it is possible for responsibility for
the safe handling, treatment or disposal of waste to pass from one competent contracting
party to another. The polluter may therefore not be the generator, but could be a disposal
site operator or a transporter. Through the ‘duty of care’ principle, however, the generator
will always be one of the parties held accountable for the pollution caused by the waste.
The generator must be able to prove that the transferal of management of the waste was
a responsible action.”

In conclusion with regard to standards or minimum requirements, is that of associated
costs. The documents state that “MR makes allowance for the need to control costs in that
= i R A L35 L) 18
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only crucial elements of the waste management process are regufated. The system of
graded classification of Hazardous Waste set out in this document is specifically aimed at
avoiding unnecessary expenditure without lowering standards. All new, approved or
existing projects that generate Hazardous Waste should conform to a minimum standard
of BPEQ. The best Practicable Environmental Option (BPEQ) is the outcome of a
systematic consultative and decision-making procedure that emphasises the protection of
the environment across land, air and water. It establishes, for a given set of objectives, the
option that provides the most benefit or least damage to the environment as a whole at
acceptable cost in the long term as well as the short term”

The Minimum Requirements for waste disposal follows a risk based approach. The aim is

to curtail the risks associated with handling and disposal of waste to the point where they

are acceptable to man and the environment. Thus, for a waste to be properly managed, its
properties and potential risk to man and environment must be fully understood.

Risk implies a possibility. [t refers to the possibility of injury, harm or any olher adverse
effect. It is firstly however important to realize that absolute safety or "no-risk” situations
do not exist. Secondly on the other hand, it is of exireme importance to note specifically
with regard to contamination and poitution matters, that the mere presence of a substance
does not ipso facto imply a detrimental effect. Summation of these two “laws” result in the
concept of Acceptable Risk, not only with regard to pharmacokinetics, but also universally
recognized and applied in for example, regulatory control of contaminants.

The Minimum Requirements for the Handling, Classification and Disposal of Hazardous
Waste sets out a systematic framework for identifying a Hazardous Waste and classifying
it in accordance with the degree of risk that it poses. From the classification,
requirements are set that will ensure hazardous waste is treated and safely disposed of.
These requirements represent the lowest acceptable standard and are therefore
termed Minimum Requirements.

The aim is to ensure the sustained filness for use of South Africa's water resources and o
protect both the public and the environment from harmfut effects of incorrect waste
management, without impairing essential economic development.

The ISCOR Vanderbijlpark Steel {IVS) Works is a conventional steel plant, which has
been extensively modernized and expanded since its establishment in 1940-1945. in
summary is fine ore sintered as a feed te blast furnaces, together with coarse ore, coke
and minor additives. The blast furnace liquid iron is refined in basic oxygen furnaces to
steel, which is cast into continuous slab. A further quantity of fine ore is pre-reduced with
coal in rotary kilns as in mini plants. This is meited down in arc furnaces together with
scrap steel, refined and cast into slabs. The steel slabs are milled to sheet, cleanad,
etched and coated by tinning, painting or electrical hot dip galvanizing. A number of
secondary activities, required to support the main steel making and finishing are also
conducted on the site.

These activities results annually in approximately 2.2 million tons of solid residue, of which
approximately 48% has to be disposed of in a residue landfill site. The approximate
1 million tons to be disposed of consists mainly of dusts (44%), sludges (3%) and slags
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frem the basic oxygen furnaces (53%). The coking and coal also produces tar and other
organic products.

2.  CLASSIFICATION METHODOLOGY

The Minimum Reguiremenis (MR), as previously referred to, follows a risk based approach
in the classification of waste streams to be disposed of, normally by landfill. In effect it is
the application of a risk model by which exposure and effects of a contaminant, which may
enter the environment, can be quaniified according to a risk based approach. The
rationale for such a risk evaluation is similar for all contaminants, whether they originate
from material {waste) to be disposed of, or from any other source the environment and
man is exposed to. A short summary describing the fundamentals of impact and risk
assessment (applicable to the Minimum Requirements and good Toxicological Practices)
is described elsewhere in the Master Plan Specialist Reports. For convenience to the
reader of this Report, part of that discussion, and applicable to disposal of waste
generated, will be reproduced as follows:

2.1 Impact and Risk Assessment/Rationale for Risk Evaluation
2.11 Introduction

Risk assessment is a complex process. It is a process, which endeavors to evaluate
the possibility of harm to receptors caused by exposure to stressors. Very often risk
assessment is run down by quoting the relationships "dose/response” and
‘exposure/effect” as being the end of it all. Although being the basis of
pharmacokinetics, which could be described as the fundamentals of life, thorough
cognisance has to be taken in risk assessment of other related fundamentals:

« Absolute safety does not exist

¢ No risk situations do not exist

« There are only choices among risks

« The mere presence of a chemical substance does not ipso facto imply a
detrimental effect

+« When safety to any form of life is the objective, the only rational approach is
through the nature of the toxicity in question, and the application of benefits
versus potential hazards under the condition of intended use of the compound.

These quotes are very important when risk assessment methodology is fo be
designed to formulate protection, which amongst others, has to ensure that
regulatory actions will be protective of human health and ecosystems. Whilst it is
important not to underestimate risk to all forms of life, it is equally important to note
that compounded conservatism tends to overestimate risk and thereby not only
being overly protective of health, but indeed likely to harm health, for example with
regard to essential trace elements such as chromium®, iron and manganese. Thus,
it is important not to muddle the much popular concept “precautionary principle” with
over conservatism!

B ET TIER 1: SPECIALIST REPORT [“Research fmv i1 Page 6
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Risk assessment, both with regard to human health and the ecology, is primarily
based on three steps. Should any one of these steps be absent, an evaluation of
passible harm would not be feasible:

Release of contaminants, exposure conditions, fate and fransport of poliutants, and
contact between receptors and stressors, could all be termed the Pathway for
exposure. Pathways determine whether a route of exposure would be direct or
indirect, the result of which will provide a quaniitative estimate of the risk posed by
stressors. Direct pathways would be for example inhalation of atmospheric
dispersed contaminants, and the ingestion of surface and ground waters fo which
contaminants were released. Indirect pathways could involve the fotal food chain for
humans and the ecology alike.

In summary, the sources and pathways for a confaminant must be studied in great
detail before biological effects can be related o exposure. Once this is done, the
critical dose/response level can be established to ensure that adequate control exist
to regulate the stressors in question,

The second step is the determination of potential adverse effects when exposed fo
contaminants. These evaluations are primarily based on foxicity information from
laboratory toxicity studies in animals as well as results from epidemiclogical studies
when available. Although some important pharmacokinetic differences do exist
between animals such as rais and mice, and more importantly between animals and
humans, is the principle of extrapolating from animal data to humans accepted in the
scientific and regulatory community.

It is however very important to realize that generally all models used are
simpiification of reality. To use rodents as surrogates for humans, fo extrapolate
fram high experimental doses to low environmental relevant doses, introduces
uncertainty. To use indicator species such as for example certain fish species in
dose/response assessmenis and exirapolate the results thereof to the aguatic
environment, i.e. take in consideration the protection of more than one species,
introduces uncertainties. Uncertainty factors, or safety factors are used in
mathematical modeling fo provide for these uncertainties, which results in health
benchmarks used as single-point estimates, which again may have associated
variabilities and uncertainties of up to an order of magnitude or more.

The importance of a full understanding of the above, lies in the fact {understandingly
so) that risk assessment largely tends to favour conservatism, and is thus very likely
fo overstate actual risk and therefore being overly protective of human health and
the ecology.

The third step in risk assessment is the quantification of exposure. Quantification of
exposure could be termed the Estimated Environmental Concentration (EEC) being
the magnitude and duration of exposure by the contaminants of concem, to
receptors likely to be exposed or impacied on,

Quantification of exposure is normally based on either monitoring a specific situation
or by modeling, i.e. predict a specific situation. Both these approaches suffer

OFTTIER 1. SPECIALIST REPORY Page 7
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uncertainties similar to the evaluation of poiential adverse effects from animal
toxicity studies. One of the major uncertainties in the monitoring approach is the
reliance on analytical methods and associated detection limits, which could result in
contaminants not being detected. Normally for risk assessment purposes such an
event will be indicated by zero exposure, which could be problematic with for
example, carcinogenic substances with a genotoxic mode of action (mechanism).

It is believed in some scientific circles that modeling is to be preferred above
monitoring. Such a statement has to be questioned, in that exposure quantification
and the accuracy thereof would certainly depend on, amongst others, pathway,
media and sources. Modeled data depends on data (information) provided,
assumptions and relationships chosen for a specific model. These factors are more
than often very subjective, do not represent the environmental situation, and could
result in large discrepancies in estimating or predicting exposure.

it is therefore to be accepted that both methods describing exposure for risk
assessment purposes would contain advantages as well as disadvantages, and that
the two methods could differ in resultant ambient contaminant concentrations for a
specific pathway. Calculated, modeled or measured exposure may therefore differ
from actual exposure, and for this reason the tendency is again to opt for maximum
exposure scenarios, also termed Worst Case Scenario.

[n summary, the three steps described i.e. ® pathway, @ evaluation of
dosef/response relationships and ® quantification of exposure, are the basis for
describing potential risk, incorporating assumptions, uncertainties, safety factors
etc., in the formulations thereof. Whilst the utmost must be done and considered to
ensure the most sound scientific basis possible, care should be taken in the
interpretation of results with special reference to conservatism in estimating
ecological and human risk.

2.1.2 Ecological Risk Assessment

Some contaminants, when released to the environment, do not have
apparent direct effects on living organisms, but do so indirectly by changing
the chemical characterization of their habitat or environment. Other
contaminants do display a dose/response or exposure/effect relationship to
living organisms, and these contaminants are often referred to as being
“toxic”.

The assessment of the probability that adverse effects will occur in the
environment is being complicated by the existence of multiple pathways and
thousands of vertebrate and invertebrate species, which ideally have to be
considered in risk assessment. This is not possible. The only possible and
feasible scenario would be the accomplishment of ambient concentrations of
chemicals as ecological benchmarks which will not contribute to significant
risk, and which will have to provide for the protection of more than one
species. Such a scenario will depend on two cornerstones, one being that
indicator species will have to be utilised in toxicity studies from which
extrapolation to the total spegific envi.ronmept(i.e. aquatic envircnment) could

=BT T TIER 1: SPECIALIST REPORT Retasvit £ tie | Page 8
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be effectuated. Secondly, and most importantly, must the benchmark be an
acceptable risk approach representing various species and trophic levels,
which is also in line with the philosophy that ne risk situations do not exist.

The departure point for a risk assessment of the environment, would be the
decision or acceptance of the pathway to be followed. In this regard the
aquatic pathway (ground or surface waters) is internationally accepted to be
the more applicable due o its associated sensitivity. It could be stated, albeit
with caution, that when the three environmental medias (air, land, water) is
considered, that the aguatic pathway or route of exposure is the more
appropriate to rely on for interpretation to the ecology.

As commonly known and referred to in paragraph 2.1, consists the risk
assessment equation, of exposure on the one hand and effect on the other
hand.

The exposure side is addressed by either measuring or monitoring of actual
concentrations {dose) applicable, or by estimating the environmental
concentration {(EEC) by for example mass balance equations. Such models
are normally “worst case scenarios” which on the one hand is conservative
(and may be too conservative), but allows upper bound risk estimates. The
most negalive part of such worst case scenarios is the fact that these models
do not provide for the fate and transport of the contaminant in the
environment. For example do organic contaminants biodegrade (aercbic and
anaerobic), or degrade through hydrelysis and photolysis to ultimately
mineralize to CO,, very often by relatively short biclogical and environmental
half-lives and dissipation rates. Factors such as these mentioned may well
give rise to over estimation of risk.

By relating known biclogical and ecological responses of known
concentrations (dose) of a contaminant to actuai or estimated environmental
concentrations, it is possible to gquantify possible risk to the environment.
Dose/response data is to be obtained from controlled tests with selected
indicator species. indicator species are carefully chosen according to specific
criteria such as for example demonstration over years of testing that the
species is sensitive to known effects produced, and produces dose-response
data to a variety of contaminants. Data must therefore be of a high quality
from a significant number of species in the aguatic environment fo be able to
derive protective criteria extrapotated to “all” species in such an environment.

Sensitive toxicity endpoeint data such as those derived from chronic toxicity
testing, i.e. no-observed-effect levels, would be the most desired data for
benchmark purposes. However, such data only exist for a small percentage
of contaminants of concern, and would relatively speaking be more readily
available for novel molecules than for those we are so familiar with. Values
more readily available in the international literature, are acute LCs; values
which represents a 50% lethal concentration fo a given indicator species.
These acute toxicity levels, based on mortality (effect), are therefore to be
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used fo derive acceptable risk levels in an ecological risk assessment, the
pathway being the aquatic environment.

In using the available and applicable LCs; values published in the open
literature, a safety factor has to be adopted or implemented to provide a large
margin of safety so as to make provision for inter-species variation and
sensitivity, as well as for the fact that effect is based on mortality and not
chronic effects. Because the slopes of dose/response curves of the effects of
a contaminant on most aguatic species is unknown, a model was used (in
this study) to express the quantitative risk for 1/10 the LCsq, and to calculate
actual rigk from the actual concentration measured in specific media (water,
waste, sediment, efc.). The acceptable risk of 0,1 x LCs; is calculated from a
cross section of typical dos/response data, with a typical slope of
dose/response curves. From an exposure 10 times lower than the LCs,
approximately 0,00034% or cne in a population of 300 000 exposed to the
contaminant, is likely to die. Actual risk incorporating the concentrations of
contaminanis exposed to is quantified by the application of a Probit Model
from which the severity of risk can be observed.

2.1.3 Human Risk Assessment

The broad philosophy for human risk assessment is very similar to ecological
risk assessment. Both these philosophies aim at deriving dose/response
information from which a dose could be calculated which would be unlikely to
cause adverse health effects. Ecological risk assessment has the distinct
advantage that, specifically with reference to site-specific studies, tests could
be performed with the actual species of relevance, resulting in high
confidence acceptable risk values. The equivalent to acceptable risk values,
being Acceptable Daily Intakes (ADI) or Reference doses (Rfd) in human rigk
assessment, will always be derived from animal toxicity studies, although
epidemiology studies in exposed human populations could make important
centributions.

Dose/response information from animal studies for extrapolation to humans
can only be done with high confidence if a full toxicological dossier has been
followed in tests performed. Such a dossier would for example inter alia
include physical/chemical properties, acute, sub-acute, sub-chronic oral,
dermal and inhalation studies, teratogenic, embryotoxicity and fetoioxicity,
two- generation reproduction, mutagenicity, chronic toxicity and
carcinogenicity studies, pharmacokinetics, and a very large and
comprehensive number of ecotoxicity and environmental fate studies. Such
toxicity studies for one molecule could take up to 12 years of research, with
associated costs, which could approach one billion American dollars.

Potential for human toxicity is, as mentioned, based on an approach, which
assumes that laboratory animals are surrogates for human and other
mammalian species. Acceptable daily intakes or References doses are
determined from such tests for non-carcinogens, whilst Reference doses as
well as oral slope factors and oral unit risk factors are used with administered
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doses to estimate the probability of increased cancer incidences over a
lifetime.

As previously indicated, is the pathway presently chosen by the Minimum
Reqguirements to quantify risk, the aquatic environment, not only being very
sensitive, but also the ultimate destiny (ground water) for contaminants
mobile in wastes disposed of. Exposure is quantified incorporating a worst
case scenario. The worst case scenario is based on the total load of a
contaminant, disposed of per unit time (1 month) and unit area (1 hectare), to
leach to a body of receiving water, and is expressed in parts per billion (ppb).

In the Republic of Scuth Africa, disposal of waste has to conform to policies,
rules and regulations, as layed down by the Department of Water Affairs and
Forestry (DWAF). it is important to note that these “regulations” i.e. Minimum
Requirements for the Handling, Classification and Disposal of Hazardous
Waste, Minimum Requirements for Waste Disposal by Landfill, and Minimum
Requirements for the Monitoring at Waste Management Facilities, has to date
not been promulgated by Parliament. However, firstly will they be in the near
future, and secondly, can waste only be disposed of in landfill sites permitted
by DWAF, who uses the Minimum Requirements in their permitting
procedures.

3. ANALYTICAL METHCDOLOGY

The analysis, on which the classification methodology is based, is comprehensively
prescribed by the minimum Requirement documents. In short it boils down to the total
analysis (inorganic and organic if appropriate) of a waste to be discarded or disposed of.
The risk analysis, classification and site designated for disposal, is derived from the total
analysis, the concentration of a contaminant in the stream, the total volume of a stream
and the area on which the waste has to be disposed of. The Minimum Regquirements also
provides for the delisting of a waste classified as hazardous, to be delisted to general
waste quality, should a contaminant be immobile (not leachable). Such analytical tests are
performed under worst case scenario by utilizing strong organic and inorganic acids to
force leachability over a short period of time, should the contaminant contain mobility
characteristics.

4. IBENTIFICATION AND SAMPLING OF WASTE STREAMS

The term solid waste, with reference to waste management and pollution control of the
IVS Master Plan Study, refers to a {undesirable) by-product or residue from any process,
to be discarded, accumulated or stored for the purpose of discarding or
processing/recovering. Solid waste in the Master Plan excludes those wastes termed
general wastes, normally represented by for example household and garden refuse,
builders rubble and many other different commercial wastes. Solid wastes includes and
refers specifically to material which may by circumstance of use, quantity, concentration or
inherent toxicological, chemical or physical properties, cause adverse effects to man,
fauna and flora, when improperly diposed of, stored or transported. These waste are
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generally termed hazardous wastes (opposed to general wastes) and must "general
waste” not be confused with hazardous waste, which could delist for disposal to a
“General waste site”.

Some 34 waste streams at IVS were investigated with regard to disposal by landfill. Most
of these waste streams are currently disposed of on the exisling dumpsite. However,
soime streams included in the investigation, such as for example sinter dust, blast furnace
slag and basic oxygen furnace grid, are currently either recycled or being used in other
industries (cement). They were included with the specific objective of characterization,
should such material have to be disposed of for whatever reason.

Most organic material such as tars were not included because, with reference to disposal
practices, their composition and hence classification is well known, and secondly due to
VS currently routing these materials to Holfontein for disposal in a H:H Site.

Twenty eight of the 34 waste streams investigated are reporied on, the other streams
omitted for the reasons mentioned. Only approximately 14% of the materials disposed of
are currently weighed for accurate determination of volumes, others are either estimated
or calculated. This is a very serious matter, which has to be addressed with urgency.
Current classification and risk quantification should therefore be interpreted taking in
consideration the lack of quantitative information on volumes. Similarty, must it also be
acknowledged that calculations on future air space needed, may change once accurate
volumetric quantification is available. Thus, volumes not only influence the hazard rating of
a stream, but also determine the disposai area required and hence associated costs.

In conclusion, were all 28 streams reported on also analysed for possible contamination
by organics. Contamination by crganics assigns the analytical method to be employed in
delisting (mobility} procedures, which may negatively impact on disposal practices, air
space, risk and costs. Simuitanecusly were mobility tests alsc performed on all streams to
simulate dedicated disposal practices, i.e. only IVS waste streams not contaminated with
organics.

5. DISCUSSION OF RESULTS
Discussion of results will refer to 3 appendixes:

Appendix A: Summarises the classification of the streams, indicating the contaminants
of concern, according to mobility, when a hazardous site is indicated. All
streams investigated indicate to be hazardous accerding to their total
analysis (composition). Contaminants of concern for total analysis is
therefore not listed, but is available form Appendix B. Similarly, should a
stream classifies not to be of a hazardous (H:H) nature according to its
mobility characteristics, and hence disposal in a General (G) site, then it is
obvious that no contaminants of concern can be indicated. Results are
colour coded. Red indicates the concentration as well as exposure
(estimated environmental concentration), which necessitates disposal in a
H:H site, being of an extreme or highly hazardous nature. Blue indicates
the concentration as well as exposure which necessitates disposal in a
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H:H or H:h sife, being of a low or moderately nature. Green indicates the
waste stream to be of an acceptable risk for disposal in a G Site.

Results indicate all streams, except the following, to be disposed of in a
hazardous waste site.

. lLadle furnace baghouse dust;
o BOF baghouse 1 dust; and

. Foundry cyclone dust.

In addition do another eight streams delist for disposal in a General waste
site, should disposal be dedicated, i.e. not interfered with by disposal of
waste not generated by IVS, and not disposed together with streams being
contaminated with organic contaminants. Appendix A also summarises the
contaminanis in each stream responsible for classification as hazardous
material, and hence disposal in a H:H or H:h site, according to mobility
characteristics. The results indicate a wide specirum of contaminants
present to be generally responsibie for the classification to be hazardous,
specifically slags (BOF and EAF) and sludges (BF and BOF). Some of the
dusts, which classifies being hazardous according to the TCLP mobility
test, indicate to delist in dedicated disposal practices (AR mobility test),
whilst only BF dust (Mn and F) and DR product dust (Mn, Zn,F) remains to
be of a hazardous nature.

Thus, the four main observations from the Appendix A summary is that @
when classified under dedicated disposal conditicns (AR mobility), the
slags and sludges as well as BF and DR dust are mainly responsible for a
hazardous classification, @ that these streams are also responsible for the
larger volume to be disposed of, ® that quite a number of streams delist
under dedicated disposal conditions, and @ that not one single contaminant
is responsible for H classification, but rather a number of contaminants
present.

Appendix B: Reproduces the total analysis, mobility tests and classification of each
stream. More importantly reproduces this Appendix also the quantitative
risk for those potent contaminants analysed for and present in each waste
stream. It is to be noted that due to the complexity of waste streams and
the resultant methodology used in the total analysis of solid waste
streams, are the detection limits for all contaminants generally, and
comparatively to mobility tests, very high. A worst case scenario is thus
followed in the classification procedure and risk quantification by accepting
the “smaller than” concentration to be the actual concentration of a
contaminant present in the waste stream.

The results generally indicate that most of the contaminants present in the
waste streams are immobile, indicating acceptable risk to the environment,
and hence disposal in a General waste site. For those waste streams which
remain to be classified as hazardous due to their mobility characteristics in
dedicated disposal practices, risk quantification indicate manganese to be

A 1
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the contaminant of greatest concern, generally recording potential
unacceptable risk of 100% mortzlity in the aquatic environment. This is
specifically evident for EAF slag, BOF slag, BF sludge and B¥ dust. In this
regard it is to be noted that the slags to be disposed of, is of a volume
approximately 8 times larger than those of BF sludge and dust combined.
This should be regarded important to note, specifically regarding the
physical nature of slags versus studges and dusts, when treatment of waste
streams is to be considered.

Appendix C: Reproduces the results of an attempt to calculate the air space needed for
waste streams to be disposed of by {VS, in a dedicated facility according to
DWAF Minimum Requirements. The concentration of a contaminant and
the total load principle determines the volume of waste which may be
disposed of per unit area, conforming to an acceptable risk of one mortality
in a population of 30C 000 (aguatic route of exposure).

For this exercise, Tabiles B1, B2, C1 and C2 calculates the accumulative
load on an annual basis for H and G classified material, for the
contaminants aluminium, barium, cadmium, iron, lead, manganese, zinc
and fluorides. These eight contaminants were selected being the
compounds of concern according to their abundancy by mability
characteristics of the waste streams. Although dedicated disposal requires
only Acid Rain mability tests (no organics present), was the exercise also
conducted for TCLP mobility, for the sake of comparison.

Table B1 indicates that iron is the contaminant in the waste streams, which
would be disposed of annually, in the largest guantity according to TCLP
mobility. However, manganese is a much more potent contaminant than
iron (454g Mn vs 13 636g Fe), and would manganese thus be the
contaminant which would determine the quantity to be disposed of per
hectare per vear. According to manganese all the streams disposed of
would therefore need air space of 1 480 ha/year, or 28 600 ha/20 years for
the disposal of untreated material. This must be regarded not feasible.

Table B2 follows the scenario of maobility as indicated by Acid Rain
extractions, the scenario to be followed when organics are not present in
the waste streams to be disposed of. Manganese indicate that 41 hectares
would be needed annually to dispose of the untreated IVS waste streams,
being 820 hectares over a 20 year period. This should aiso be regarded as
not feasible.

Table C1 and Table C2 follow a scenario when disposal of slags are
discontinued. It was indicated in the text that slags (BOF and EAF) account
far nearly 50% of the volumes annually to be disposed of. This materiat
may well be of use in for example the manufacture of bricks or as road
aggregate. Thus, should slags be for example be stock-piled on approved
footprints, incorporating the necessary leachate control measures, woulid
not only the volume of waste to dispose of annually decrease drastically,
but also any associated potential risk to man and the environment.
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Table C1 indicates the result of TCLP mobility when disposal of slags are
discontinued. it indicates that according to manganese present, 285
hectares would be required annually, in comparison with the 1 480 hectare
needed when slags are also to be disposed of. This is understandable
considering the huge volumes of BOF and EAF slags, as well as the
concentrations of manganese leached by the TCLP mobility methodology.
However, 295 hectares annually would still result in some 5 800 hectares
needed of a period of 20 years, which should also be regarded as not
feasible.

Table C2 indicates a much more acceptable result. It indicates that should
slags be discontinued from disposal, and mobility tests for dedicated
disposal practices applied, that 11.8 hectares {(manganese) would be
required by IVS annually. Such a result must not be underestimated. This
result not only indicates that much Iess footprint, {(and hence costs) would
be required but also implies that potential risk to the environment (and man)
should decrease noticeably. However, although much more acceptable
from a risk and cost point of view, should 11.8 hectares/year, and hence
236 hectares/20 years also regarded {o be at least not ideal, even if
regarded feasible under specific conditions.

The results of the disposal of untreated material, as depicted and
discussed, strongly suggest that appropriate treatment should be
considered. Not only would treatment to the point where all streams would
classify to G material be much more acceptable from a potential risk point
of view, but would much less footprint or air space be needed. Most if not
all inorganic contaminants could be treated to leachable concentrations less
than approximately 10 ppb and/or less than the detection limits by which
they can be identified and/or quantified. This also holds true for
manganese, which is the contaminant in the IVS waste streams, dictating
the risk as well as air space needed for disposal at IVS.

Such a “treatment scenario” was tested by the calculation of air space
needed should all hazardous waste streams according to Acid Rain mobility
{Table C2), leach manganese at 0.1 ppm concentrations or less.
Experience indicates such a scenario to be realistic, although it would or
could be more difficult for some material than others. Should this scenario
be applied than the total manganese for all streams of Table C2 would
amount to 27 754 grams to be disposed of annually, and hence 0.61
hectares required annually or 12.2 hectare over a period of 20 years.

6. CONCLUSIONS

It is to be concluded from the VS solid waste disposal quantification and classification
study, that disposai of current untreated waste in a future approved dedicated disposal
facility, is neither from a potential risk to man and environment, nor from an air space and
costs point of view, feasible.
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7. RECOMMENDATIONS
The following recommendations should be considered:

1. Waste streams which are currently being disposed of, should as a matter of urgency
be quantified by utilising the weighbridge. All streams should be weighed separately.

2. Slag material should be considered to be stockpiled on an approved footprint with
approved pollution control measures in the CRMF area.

3. Recycling, minimization and perusal of alternative uses for slags should be a high on-
going priority.

4. Appropriate treatment technologies to treat and hence delist all hazardous waste
streams to General waste, should be investigated in parallel to (3). Normally chemical
treatment of hazardous waste is capital intensive, and would it be advisable to regard
perusal of alternative uses for slags, and treatment of others (dusts, sludges, etc.), as
opportune.

Dr H O Fourie
OCKIE FOURIE TOXICOLOGISTS
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM

]
. DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME DAGRA INDRGANIC (Micro's)
\ PER CLP EXTRACH TUOTTET . EXTRAGTION
CcoM. | STREAM NAME/ YEAR MONTH Lab Conc. EEC Lab Conc. Lab Cnm:.! EEC Lab Con:
POUND NUMBER DESCRIPTIDN Kilo ' ram Kilosram  SLUDGE SOLID OTHER pm b pph ppm | ph prm
A 1o i, 130F SLAG (FINE) 35,000,000 X BOL l Ref: Table A-1 Al 3.0 63300 Al 052
As ! Ba 042 9702 Fe 0.50
_Ba 77 Fe 051 11781 Mn 1.2
_Cd Ph - 0.03 693 2Zn 086
G F Mr  0.10 2310 F 0.5
ot Se 002 462
Cu i v o0 2541
__Fe an F- 2.0 46200
Pb CLASSIFICATION OVER Tha H:H [H:h |G H:H SITE H:H SITE H:H SITE
Mn J RISK TO ENVIRONMENT: R | °© RISK RISK RISK
_Hg ¢ BOF SLAG (COURSE) 35,000,000 X BOL Ref: Tabie A-2 il 25 57750 Bs 042
N | Ba 24 55440 Fe 0.68
_Se 7 Fe 169 3903800 Mn 25
_Ag 2 1 Pb  0.08 1848 V0,07
Ti ifin 110 2541000 F- 0.3
v 0.07 1617
n 0.08 1848
F- 3.0 68300
CLASSIFICATION OVER Tha H:H [H:h | C H:H SITE H:H SITE H:H SITE
RISK TO ENVIRONMENT: R | AR RISK RISK RISK

EEC

12012
11550
27720
22178
11550

9702
15708
57750

1617

6930
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM

DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME ORGANIC (PAH® & VOC°) INORGANIC (Micro's)
PER TGLF EXTRALT TOTAL ANALYSIS| T4LP EXTRACTION AIRAIN EXTRACTIOH
STREAM NAME/ YEAR MONTH Lab Cone.; EEC Lab Cone. Lab Cone.: EEC Lab Conc! EEC
NUMBER DESCRIPTION Kilogram Kilogram SLUDGE | SOLID | OTHER ppm| pph pph ppm ‘ ppb ppm ppb
3. |DESULPHURISATION SLAG 3,600,000 X BOL Ref: Table A-3 hin 0.24 5701 F- 7/ 4039
F- 8.0; 19008
CLASSIFICATION OVER 1ha H:H [H:h [ H:H SITE H:H SITE H:h SITE
RISK TO ENVIRONMENT: R | A% RISK RISI( RISK
4. iBOF SLAG (UNPROCESSED) 35,000,000 X BDL Ref: Table A-4 Al 1.6f 34650] Mn 0.37 8547
Cd 0.08 1848 V 0.07 1617
Fe 0.40 92401 F 0.1 2310
Mn 0.12 2772
Se 0.03 693
¥ 0.11 2541
F 1.0/ 23100
CLASSIFICATION OVER 1ha H:H [H:h | C H:H SITE H:H SITE H:H SITE
RISK TO ENVIRONMENT: R | AR RISK RISK RISK
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM
DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME ORGANIC (PAH® & YOC') INORGANIC (Micro's)
PER TCLP EXTRACT TOTAL ANALYSIS| €I EXTRACTION AJRAIN EXTRACTION
STREAM NAME/ YEAR MONTH Lab Conc. Lab Conc. Lab Conc.| EEC Lab Conc. EEC
NUMBER DESCRIPTION Kilogram Kilogram SLUDGE | SOLID | OTHER ppm pph ppm ppb ppm ppb
B EAF BAGHOUSE DUST 1,500,000 X {Dust) BOL Ref: Table A-5 uil Gy s Ref: Tahig A-b
Mn 371 36630
n 511 50490
F- 131 12870
CLASSIFICATION OVER 1ha H:H | H:h | G H:H SITE H:H SITE G SITE
RISK TO ENVIRONMENT: 7 [ &1 RISK RISK ALCEPTABLE RISK
6. |LADLE FURNACE 1&2 10,000 X {Dust) BDL Ref: Table A-6 Ref: Table A-6 Ref: Table A-6
BAGHOUSE DUST f
CLASSIFICATION OVER 1ha H:H [ H:h [ C H:H SITE G SITE G SITE
RISK TO ENVIRONMENT: & | AR RISH ACCEPTABLE RISK ACCEPTABLE RISK

PAGE 3



SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM
DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME ORGANIC (PAH® & VOC') INORGANIC (Micro's)
PER [CLP EXTRALT TOTAL ANALYSIS| TCLP X TRACTION ABAIN EXTRACTION
STREAM NAME{ YEAR MONTH Lah Conc.| EEC Lab Cone. Lab Conc.! EEC Lah Conc! EEC
NUMBER DESCRIPTION Kilogram Kilogram SLUDGE | SOLID | DTHER ppm pph pph ppm : ppb ppm pph
7. |BOF BAGHOUSE 2 DUST 200,000 X {Dust) | BOL Ref: Table A-1 F- 20 2640 Ref: Table A-7
CLASSIFICATION OVER 1ha H:H | H:h | G H:H SITE H:h SITE i1
RISK TO ENVIRONMENT: R | AR RISK RISK ACCEPTABLE RIS
8. |BOF BAGHOUSE 3 DUST 100,000 X {Dust} BOL Ref: Table A-8 Cd 0.15 9.9 Ref: Table A-8
wn 421 2172
Zn 126 8316
CLASSIFICATION OVER 1ha H:H | H:h | G H:H SITE H:H SITE G SITE
RISK TO ENVIRONMENT: £ | AR RISK RISK ACCEPTABLE RISK
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM

DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME DRGANIC (PAH® & VOC®) INORGANIC (Micro's)
PER TOLP EXTRACT TOTAL ANALYSIS| TCLF EXTRACTION AJRAIN EXTRACTION
STREAM NAME/ YEAR MONTH Lab Cone.| EEC Lah Conc. Lab Conc.! EEC Lab Cone! EEC
NUMBER DESCRIPTION Kilogram Kilogram StUDGE | SOLID | OTHER psm|  pab pph ppm pph pam ppb
u. BOF BAGHOUSE 1 DUST 100,000 4 {Dust) BDL Ref: Table A-9 Ref: Tahle A-9 Ref: Tabie A-9
CLASSIFICATION OVER 1ha H:H | H:h | G H:H SITE G SITE G Sh
RISK TO ENVIRONMENT: R | AR RISl ACCEPTABLE RISK ACCIPTABLE RISK
0. |CONTINECUS CASTER 31,000 X BOL Ref: Tahle A-i0 Cd 0.20 409 Ref: Takle A-10
V3 SLUDGE Fe 9311 19048 :
CLASSIFICATION QVER 1ha H:H JH:h ) © H:H SITE H:h SITE G SITE
RISK TO ENVIRONMENT: R | AR RISK RISK ACCEPTABLE RISH
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAN
DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME ORGANIC {PAH" & VOC} INORGANIC (Migro's)
PER TELP EXTRAL TOTAL ANALYSIS| ToLB EXTRALTION AIRAIN EXTRACTION
STREAM NAME{ YEAR MONTH Lab Conc.| EEC Lab Cone. Lab Conc.] EEC Lab Conc! EEC
NUMBER DESCRIPTION Kilogram Kilogram | SLUDGE | SOLID | OTHER ppm| ppb pph ppm ppb ppm ppb
il. [SINTER AG 100 DUST 20,000 X {Dust} | 8BODL Ref: Table A-11 Ref: Table A-11 Ref: Table A-11
NOTE: TOTALLY RECYCLED TO THE SINTER PLANT

CLASSIFICATIOR OVER 1ha H:H | H:h | &

H:H SITE

i SITE

G SITE

RISK TO ENVIRONMENT: F | A1

RISK

ACCEPTABLE RISK

ACCEPTABLE RISK

12

SINTER BG 100 DUST

20,000

X

{Dust}

80L

Ret: Tahle A-12

Ref: Table A-12

NOTE: TOTALLY RECYCLED TO THE SINTER PLANT

Ref: Table A-12

CLASSIFICATION DVER 1ha H:H [H:h [ C

H:H SITE

G SIMmE

5 SITE

RISK TO ENVIRONMENT: R [ AR

RISK

ACCEPTAELE RISK

ACCEPTABLE RISI
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM
DETAILS OF WASTE STREAM OHVSICAL CHENICAL
VOLUME ORGANIC (PAH® & VOG©) INORGANIG (Micro's)
PER TCLP EXTRACT TOTAL ANALYSIS] GCiP EXTRACTION AJBAIN EXTRACT!ON
STREAM NAME| YEAR MONTH Lab Cenc. Lab Conc. Lah Conc.; EEC Lab Cong! EEC
NUMBER DESCRIPTION Kilogram Kilogram | SLUDGE | SOLID | DTHER ppm pph ppm pph ppm pph
13, |SINTER €5 100 DUST 30,000 X {Dust) BDL Ref: Table A-13 | i 22 438 Ref: Tahle A-13
NOTE: TOTALLY RECYELED TO THE SINTER PLANT
CLASSIFICATION OVER 1ha H:H | H:h | G H:H SITE H:H SITE H:h SITE
RISK TO ENVIRONMERT: £ | AR RISK RISK RIS
14. |BFCDUST 3,800,000 X {Dust} | BDL Ref: Table A-14 Pl 0.06 150 Ref: Tahle A-14
CLASSIFIGATION OVER Tha H:H [H:h | G H:H SITE H:H SITE G SITE
RESK TO EXVIRONMENT: R | AR RIS RISK ACCEPTABLE RISK
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM
DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME DRGANIC (PAH’ & VOC’) INGRGANIC (Micro's)
PER iuLP EXTRACT TOTAL ANALYSIS| TCLP EXTRACTION AIRAIN EXTRACTION
STREAM NAME/ YEAR MORNTH Lab Cone.| EEC Lab Cone. Lab Conc.] EEC Lah Conc! EEC
NUMBER DESCRIPTION Kilogram Kilogram | SLUDGE | SOLID | OTHER ppm| pph ppb ppm | pphb ppm pph
5. |BFDDUST 3,800,000 X {Dust) | BODL Ref: Table A-15 Al 7.3] 18308| wn 48| 12289
Ph 0.08 201 F 3.9 9781
Mn 24| 60192
Zn 57! 142985
F- 2.0 5016
CLASSIFICATION OVER 1ha H:H [ H:h | G H:H SITE H:H SITE H:B SITE
RISK TO ENVIRONMENT: i | AR RIS RISK RISK
i6. |BF SLUDGE 2,440,000 X BDL Ref: Table A-18 Al 451 72488f Mn 10} 16104
Cd 0.06 971 n 3.2 5153
Fe 29 48702 F 78] 12722
Pb 1.5 2418
Mn 65| 104676
Zn 163| 262495
CLASSIFICATION OVER 1ha H:H [ H:h | © H:H SITE H:H SITE H:H SITE
RISK TO ENVIRONMENT: 2 | A1 RISK RISK RISK
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM
DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME ORGANIC (PAH’® & VOC') INORGANIC (Micro’s)
PER TCLP EXTHACT TOTAL ANALYSIS{ TCLPEXTRACTIOR | AJRAIN EXTRACTION
STREAM NAME/ YEAR MONTH Lab Cone.| EEC Lab Cone. Lab Conc.] EEC Lah Conc! EEC
NUMBER DESCRIPTION Kilogram Kilogram | SLUDGE | SOLID | OTHER ppm|  ppb ppb ppm pph ppm pph
17. |BF PRIME GRANULATED SLAG 21,700,600 X 80L Ref: Tabla A17 | Al 27| 386694 Fe 18] 143220
Ba 35| 80127 Mn 1.4 20051
Fe B3| 1188726 F- 0.8 12890
Ph 0.05 716
Ma 36| 515592
Ti 0.09) 1289
Zn 0.23| 3294
F- 0.2 2864
CLASSIFICATION QVER 1ha H:H | H:h | G H:H SITE H:M SITE H:H SITE
RISK TO ENVIRONMENT: R ] AR RISK RISK RISK
18. |BF OFF GRADE 21,700,000 X BOL Ref: Table A-18 | Al 221 315084| Fe 2.7} 38689
GRANULATED SLAG Ba 1.2t 17188] Mn 1.1 15754
Fa 12} 171864 2Zn 0.05 716
Mn 78 11171 F 0.8 11458
Ti 0.8} 2578
Zn Dol 1432
F- 0.2] 2864
CLASSIFICATION OVER 1ha H:H [H:h | C H:H SITE H:H SITE H:H SITE
RISK TO ENVIRDNMENT: R | /R RISK RISK RISK




SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS DF WASTE STREAM

DETAILS OF WASTE STREAM PHYSICAL ERENICAL
VOLUME ORGANIC (PAH’® & VOC') INDRGANIE {Micro's)
PER TCLP EXTRACT TOTAL ANALYSIS] 017 EXTRACTION | AJRAIN EXTRACTION
STREAM NAME| YEAR MONTH Lab Cone.| EEC Lah Conc. Lab Conc., EEC Lab Conc. EEC
NUMBER DESCRIPTION Kilogram Kilogram | SLUDGE | SOLID | OTHER ppm! ppb ppb ppm ppb ppm ppb
i9. |DR PRODUCT BUST 27,900,000 X {Dust) BOL Ref: Table A-19 Al 2.5 445501 Mn 0.04 713
Ba 0.48 8732 In 0.06 1069
Mn 23] 409880 F 0.4 7128
Zn 0.08 1426
F- 0.3 5346
CLASSIFICATION QVER 1ha H:H | H:h | G H:H SITE H:H SITE H:H SITE
RISK TO ENVIRONMENT: B | A7 RISIC RISK RISK
20. |DR WET SCRUBBER MUD 87,000 (Mud) | BDL Ref: Table A-20 | #in 49 314 Ref: Table A-20
]
CLASSIFICATION OVER 1ha 1! [ Hih [ & H:H SITE H:H SITE G SITE
RISK TO ENVIRONMENT: © | &8 RISK RISK ACCEPTABLE RISK
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SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM
DETAILS GF WASTE STREAM PRYSICAL CHEMICAL
VOLUME ORGANIC (PAK® & VOC') INORGANIC {Micro's)
PER iELP EXTRACT TOTAL ANALYSIS] iCLPEXTRACTION | A/RAIN EXTRACTION
STREAM NAME/ YEAR MONTH Lab Conc.; EEC Lab Conc. Lah Gong.] EEC Lab Conc! EEC
NUMBER DESCGRIPTIGN Kilegram Kilogram | SLUDGE | SOLID | 6THER pem| pgh pph ppm pph ppm pph
21.  |EAF SLAG 10,500,000 X BDL Ref: Table A-21 Al 36| 2494801 Mn 22| 15248
Ba 13| 9009 1
Fe 16| 110880
Pl 0.06 416
Mn 60| 415800
Ti 0.12 832
CLASSIFICATION OVER 1ha H:H | H:h |G H:H SITE H:H SITE H:H SITE
RISK TO ENVIRONMENT: R | AR RISK RISK RISK
22.  |FOUNDRY CYCLONE DUST 4,000 X {oust) | BOL Ref: Tahle A-22 Ref: Tatle A-22 Ref: Tahle A-22

CLASSIFICATION OVER 1ha H:H [H:h | G

H:H SITE

G SITE

6 SITE

RISK TO ENVIRONMENT: R | AT

RISK

A

GCEPTABLE RISK

ACCEPTABLE RISK

PAGE 11




SUMMAR

| s

E CHARACTERIZATION

Y: WAST
CHARACTERISTICS OF WASTE STREAM
DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME ORGANIC (PAH® & VOC®) INORGANIC (Micro's)

PER TCLP EATHAT TOTAL ANALYSIS] TCL# CXTRACTION AIBAIN EXTRACTION

STREAM NAME] YEAR MONTH Lah Conc.; EEC Lah Cone. Lah Conc.| EEC Lab Cone! EEC

NUMBER DESCRIPTION Kilogram Kilogram SLUDGE | SOLID | OTHER ppm!  pph ppb ppm pph ppm pph

23. |BOF GRID 459,000 X BOL Ref: Table A-23 | Cd 0.13 394 Ref: Tahle A-23
Fa 1210| 366557
n 821 24841
ROTE: TOTALLY RECYCLED
CLASSIFICATION OVER tha H:H [H:h |G H:H SITE H:H SITE G SITE
RISK TO ENVIRONMENT: F { AR RISK RISK ACCFPTABLE RISK
24. |DR RAW MATERIAL DUST, 26,000,000 X {Dust) BOL Ref: Table A-24 Al 4.05 68640] Ma 11| 18878
FURNACE OUST & Ba 1.0} 17160] *F 0.1 1716
SEPARTION DUST Fe 40f 68640
win 19| 326040
n 0.30 5148
CLASSIFICATION OVER 1ha H:H [H:h G H:H SITE H:H SITE H:H SITE
RISK TO ENVIRONMENT: R | A% RISK RISK RISK

PAGE 12



SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM

DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME ORGANIC (PAH’ & VOC°) INDRGANIC (Micro's)
PER TCLP EXTRALT TOTAL ANALYSIS] TCLP EXTRACTION [ A/RAIN EXTRACTION
STREAM NAME/ YEAR MONTH Lab Conc.| EEC Lah Cone. Lab Conc. EEC Lab Conc. EEC
NUMBER DESCRIPTION Kilogram Kilogram SLUDGE | SOLID | OTHER ppm pph ppb ppm ppb zIm pph
243, |VAALDAM SLUDGE 2,000,000 X Ref: Analytical Report Ref: Table A-25 iln 0.61 805 Ref: Tahle_A-ZS
SGS Lab Not Accredited
| H
CLASSIFICATION OVER 1ha il:H [ H:h | © H:H SITE H:H SITE
HISK TO ENVIRUNMENT: R , LR RISk AISK CCERTARLE RIS
26. |OOLOCHAR -1mm 1,600,000 X Ref: Analytical Report Ref: Table A-26 e 39| 328610 Ref; Table A-26
SGS LaI_J Not Accredited Mn 15 14850
CLASSIFICATION OVER 1ha H:H [H:h ¢ H:H SITE H:H SITE H:H SITE 4 SITE
RISK TO ENVIRONMENT: R A¢ RISK RISIC RISIC ADCEPTARLE RISK

PAGE 13




SUMMARY: WASTE CHARACTERIZATION

CHARACTERISTICS OF WASTE STREAM

DETAILS OF WASTE STREAM PHYSICAL CHEMICAL
VOLUME ORGANIC [PAH® & vVOC°) INDRGARIC (Micro's)
PER TCLF LXTRACT TOTAL ANALYSIS] TCLP EXVRACTIGN AJRAIN EXTRACTION
STREAM NAME/ YEAR MONTH Lab Conc.| EEC Lab Conc. Lab Conc., EEC Lab Conci EEC
NUMBER DESCRIPTIGN Kilogram Kilogram | SLUDGE | SOLID | OTHER | 37 ppni  ppb ppb apm ppb ppre | ppb
27. |DOLOCHAR +1mm 9,000,000 X Ref: Analytical Report Ref: Table A-27 Al 29| 17226 Ref: Table A-27
SGS Lab Not Accredited Pt 0.02 119
in 0.12 713
Se 0.07 416
CLASSIFICATION OVER 1ha H:H JH:h | G H:H SITE H:H G SITE
RISK TO ENVIRONMENT: R | AR RISK RISK ACCEPTABLE RISK
28, |BOF SLUDGE {MUD) 3,000,000 {MuD) Ref: Analytical Report Ref: Table A-28 | Cd 0.05 99| F 35 6930
SGS Lab Not Accredited Fe 629| 1245420
fn 54 106920
Zn 1.0 1980
F- 2 5346
CLASSIFICATION OVER tha H:H | H:h | G H:H SITE H:H SITE H:h SITE
RISK TO ENVIRONMENT: R | AR RISK RISK RISK

PAGE 14









APPENDIX B

WASTE STREAM CLASSIFICATION TABLES {INORGANIC)
TABLES A-1 TO A-28



Neaft for Qisllinaes
Ll Table A-1
»~ i S 200N
_Researtn e o CLASSIFICATION SUMMARY: WASTE STREAM - BOF SLAG (FINE)
[Source Characterization - Iscor Vanderbijlpark Steel]
, NAME OF WASTE STREAM: BOF SLAG (FINE) VOLUME: 35,000,000 KG | MONTH
INORGANIE v TOTAL ANALYSIS S PROBIT RUN TCLP EXTRACTION 5 ROBIT RUN ACID RAIN : S “ROBIT RUN
COMPOLNDS (r “abCone.  EEC  “Disposal Risk Quanti- Risk 2labConc.  SEEC  “Disposal Risk Quant-  Risk ZlabConc.  °FEC  “Disposal Risk Quanti  Risk
y ppm npb Site fication % R/AR  ppm ppb Site fication % R/ AR ppm ppb Site fication % /AR
Aluminium as Al 100 38900 898590000  H:f 1.00E+02 R 3.0 69300 H:h 2.37E+01 R 052 12012 Hh 173603 7
Arsenic as As 4 <12 277200 HH 1.00E+02 R <0.02 000 & 0.00E+00 4R <0.02 0.00 6 0.00E+00 xR
Rarium as Ba 78 288 6652800  H:h .00E+02 R 4 027 9702 H:h 2.33€-03 R 0.18 4158 © 5.91€07 AR
Cadmium as Cd . <10 231000 HH 1.00E+02 R <0.03 000 G 0.00E+00 AR <0.03 000 & 0.00E+00 AR
Cobalt as Co 8! 5.0 115500  H:H 843E+01 R <0.07 000 G 0.00E+00 AR <0.07 000 G 0.00E+00 AR
Chromium® ™ as C:*' : 1282 29614200 Hh 1.00E+02 R <0.07 000 G 0.00E+00 R <0.07 000 & 0.00E+00 AR
Correr as Cu 1004 14 323400  HH 1.00E+02 R <0.05 000 © 0.00E+00 R <0.08 0.00 G 0.00E+00 AR
Iron as Fe oroo® 160000/ Hh 1.00E+0D2 R 0.1 11781 Hh 355E03 1 Wl LT Hh 302603 R
Lead as Pb 1" <18 415800 HH 1.00E+02 .. or 693 HH 2.37E+01 R <062 000 & 0.00E+00. AR
Man+anese as Mn 30t 30400 702240000  HH 1.00E+02 R 0.1 7310 HH 305E+01 R 1.2 ' H 1.00E+02 R
Mercur as H 2 <50 115500  H:H 1.00E+02 R <0.02 000 G 0.00E+00 AR <0.02 000 6 0.00E+00 4R
Nickel as Ni 11 <66 1524600 HH 1.00E+02 R <0.13 0.00 G 0.00E+00 R <013 0.00 6 0.00E+00 AR
Selenium as Se 2 <5.0 116500 H:Y 1.00E+02 R - 367602 & <0.02 000 © 0.00E+00 AR
Silver as Ag 20004 22 508200  H:h 1.00E+02 R <0.02 000 G 0.00E+00 R <0.02 000 6 000E+00 2R
Titatium as Ti 78 3023 69831300 HH 1.00E+02 1 <0.02 000 G 0.00E+00 R <0.02 000 & 0.00E200 AR
Vanadium as V 1200™ 229 5289900  Hh 1.00E+02 R n.1t 2541 Hh 701602 R <0.02 000 6 0.00E+00 &R
Zint as Zn 70 19 438900  HH 1.00E+02 R <0.04 000 G 000E+00 sR - i0n 22176 HH 9.88€ + 01
Fluoride as - 15 18900 436590000  H:h 1.00E+02 R 2.0 46200 H:h 98BE+01 o i1550  H:h 3.05E-+01
Waste Stream classifies: 1 [ i | G Worst Case Scenaria I+ Worst Case Scenario =1 | Worsi Case Scenarit H'0 A
Risk-to Environment: R [ AR Risk to Environment® 1! Risk to Environment Risk to Environment, |




Iy raft for discussit Table A-2

. 3 tad T
] B |
g=ya kg ¥
F lesi.b

Y

’b z;;afr;:n for 1¥3 CLASSIFICATION SUMMARY: WASTE STREAM - BOF SLAG (COURSE)
- o [Source Characterization - Iscor Vanderbijlpark Steel]
N NAME OF WASTE STREAM: BOF SLAG (COURSE) VOLUME: 35,000,000 KG | MORTH
INORGANIC v TOTAL ANALYSIS ® PROBIT RUN TCLP FXTRALTION 5 PROBIT RUN ACID RAIN EXTRACTION S PROBIT RUN
COMPOUNDS 0l 2labGone.  3EEC  “Disposal Risk Quanti- Risk 2Lah Conc.  SEEC  “Disposal Risk Quant-  Risk 2labComc.  SEEC  “Disposal Risk Quanti-  Risk
" ’g a ppb Site ficaion % R/IAL  ppm apb Site fication % RIAR  ppm ppb Site fication %  R{AR
Aluminium as Al 14} 26400 609840000  H:h 100E+02 R 2% 57750 H:h 142E+01 R 0.25 5775 G 142806 AR
Arsenic as As 40 <2 277200 HH 1.00E+02 R <0.02 000 5 0.00E+00 R <0.02 000 & 0.00E+00  AF
Barium as Ba 7" 453 10464300 Hh j.00E+02 R . 27 5ot Hh 2526401 R el 17 9702 Hh 233803 R
Cadmium as Cd 3 <10 231000  HH 1.00E+02 R <0.03 000 € 0.00E+00 =R <0.03 0.00 & 0.00E+00 AR
Cobalt as Co 69004 7.8 180180 HH 9.70E+01 A <0.07 000 G 0.00E+00  #R <0.07 0.00 6 0.00E+00 AR
Chiomium® asCr ©  gag7 0@ 8121 187595100 M i.00E+02 R <0.07 000 © 0.00E+00 AR <0.07 0.00 ¢ 0.00E+00 AR
Co:eras Gu s | 60 1386000 HH I.00E+02 R <0.05 0.00 € 0.00E+00 AR <0.05 000 © 0.00€+00 AR
iron as Fe o™ 223000 5151300000 Heh 1.00E+02 R 157 3903900  H:h 1.00E+02 R 0.68 o M 3.23E:02 R
Lead as Pb <18 415800  HH 1.00E+02 R o 1848 HH 8.856+01 R <0.02 0.00 © 0.00E+00 AR
Man anese as Mn 2004 58500 1351350000 HH 1.00E+02 R 11 2541000 H:H 1.00E+02 R 2° TECHH 1.00E+02 T
Mercur asH: o <50 115500  HH 1.00E+02 R <0.02 0.00 @ 0.00E+00 <0.02 000 ¢ 0.00E+00 AR
Nickel as Ni 11 <B8 1524600 HH 1.00E+02 R <0.13 0.00 0.00E +00 <0.13 0.00 0.00E+00 AR
Selenium as Se £ <5.0 115500  H:H 1.00E+02 R <0.02 000 © 0.00E+00  ~F <0.02 000 © 0.00E+00 AR
Silver as A, <0 <10 231000 Hh 1.00E+02 R <0.02 006 G 0.00E+00  «R <0.02 0.00 6 0.00E+00 AR
Titatium as Ti T2 4026 93000600 M:H i.00E+02 R 0.03 693 G 211604 «R <0.02 0.00 ¢ 0.00E+00 AR
Vanadium as ¥ 1 454 10487400 Hh 1.00E+02 R T EAT 1617 Hh 233803 R 00T 1617 Hh 23303 R
Zing as Zn 7 B4 1478400 HH i00E+02 R 003 1848  H:H 46201 1A <0.04 000 € 0.00E+00 A7
Fluoside as F- 1e 10700 247170000  Hh 1.00E+02 R 20 69300  Hh 9.99E+01 7 0.3 6930 Hh 6.56E+00 R
Waste Stream classifies: "1 [ H:h [ G Worst Case Scenario | 111! i 2 Worst Case Scenarir 1110 © 0 Worst Case Scenaric 7n”
Risk to Environment: 71/ AR Risk to Environment & 7 S Risk to Environment ! Risk to Environment




INDRGANIC
COMPOUNDS

Aluminium as Al
Aisenic as As
Barium as Ba
Cadmium as Cd
Cobalt as Co

Chromium®" as Cr*

Co 1eras Cu
Iron as Fe
Lead as Pb
Manianese as Mn
Mercury as Ha
Nickel as Ni
Selenium as Se
Silver as A,
Titatium as Ti
Yanadium as
Zinc as Zn
Fluoride as -

 ; %(ab Cone.
, ppm ppb

:

Risk to-Environment: | AK

§ 1 ¥

[Source Characterization -

Tahle A-3

NAME OF WASTE STREAM: DESULPHURISATION SLAG

TOTAL ANALYSIS

3tEC
34000 80784000
<12 28512
159 377784
<10 23760
5.2 12355
1621 3851496
24 57024
200000 475200000
<18 42768
29300 71042400
<50 11880
<66 156816
<5.0 11880
98 232848
2706 6429456
212 h03712
65 154440
22600 53697600

Warst Case Scenario |
Risk to Enviranment |

Site
H:h
H:H
H:h
H:H
H:H
H:h
H:H
Hh
H:H
H:H
H:H
H:H
H:H
H:h
HH
H:h
H:H
H:h
P-U
R

5 pROBIT RUN

*Disposal  Risk Quanti-

fication
1.00E + 02
1.00E+02
9.99E+01
1.00E +02
J3.88€-02
1.00E+02
1,00E+02
1.00E+02
1.00E+02
1.00E+02
1.00E+ 02
1.00E+02
9.88E+01
1.00E+02
1.00€ +02
1.00E +02
1.00E+02
1.00E+02

IO XN N M &JmMIDXMID® N DI 3™ ™

iCLP EXTRACTION

®lab Conc.  YEEC

Bl ppb
2.1 6415
<0.02 48
0.45 1069
<0.03 0.00
<0.07 0.00
<0.07 0.00
<0.05 0.00
0.31 7317
0.03 71
<0.02 0.00
<0.13 0.00
0.03 71
<0.02 0.00
0.03 71
0.03 7
<0.04 0.00
& 5002

Worst Case Scenario
Risk to Environment

4E]ispusal Risk Quanti-

Site

jop B op B =p B = B

o D@

=
=

VOLUME: 3,600,000 KG | MONTH

5 pROBIT RUK
Risk

fication % R/~

437606 ah
0.00E+00 AR

333614 AR
0.00E+00 AR
0.00E+00 AD
0.00E+00 -
0.00E+00 «R
0.00E+00 AR

1.25E05 AR
bgeE-02 *#
0.00E+00 «R
0.00E+00 A
217610 aR
0.00E+00 «R
0.00E+08 R
0.00E+00 wR
000E+00 R

6.78E+01 8

CLASSIFICATION SUMMARY: WASTE STREAM - DESULPHURISATION SLAG
Iscor Vanderhijlpark Steel]

®L.ab Cone.
ppm
33
<0.02
0.06
<0.03
<0.07
<0.07
<0.05
0.50
0.02
0.10
<0.02
<0.13
<0.02
<0.02
<0.02
<0.02

<0.04
1

JACTION

4{Zlispusal Risk Quanti-

3eEC

ppb
7841
0.00
143
0.00
0.00
0.00
0.00
1188
48
238
0.00
0.00
0.00
0.00
0.00
0.00
0.00

PRV

Warst Case Scenaria
Risk to Enviranment

Siie

l

(o]

P e I e S e

§ pRoBIT RUK
Ris!.

tieation

3.40E-05
0.00E+00
0.00€+00
0.00E+00
0.00E + 00
0.00E + 00
0.00E +00

2.22E-14

1.83€-07

3.82E-05
0.00E+00
0.00€+ 60
0.00E+00
0.00E+00
0.00E+0Q0
0.00E+00
0.00E +00

5.17E-01

Rl
AR
AR
aR
AR
AR
AR

L
1l



iNORGANIE
COMPOUNDS

Aluminium as Al
Arsenic as As
Barium as Ba
Cadmium as Cd
Gobalt as Co
Chromium’ " as G
Corper as Cu

[ron as Fe

Lead as Pb
Mananese as Mn
Mercury as Hg
Nickel as Ni
Selenium as Se
Silver as A+
Titatium as Fi
Vanadium as ¥
Zinc as Zn
Fluoride as F-

Risk Lo EnviEdiiweni. R A0

| e 2

Table A-4

[Source Characterization - Iscor Vanderbijlpark Steel]

NAME DF WASTE STREAM: 80F SLAG (UNPROCESSED)

TOTAL ANALYSIS ® PROBIT RUN
“tabConc.  FEC  “Disposal Risk Quanti " 2Lab Cone.
ppm pph Site fication % ppm
26800 619080000  H:h 1.00E+02 A 15
<12 277200 HH 100E+02 & <0.02
52 1201200 Hh 1.00E+02 R 6.19
<10 231000 HH 100E+02 R , 00
18 87780  H:H B.8IE+D1 R <007
B27 19103700 H:h 1.00E+02 R <0.07
<20 46200 HH 1.00E+02 R < 0,06
209000 4827900000  H:h 1.00E+02 R n.4n
<18 415800  H:H 1.00E+02 R < 0.02
40600 937860000 H:H 1.00E+02 R nis
<60 115500  H:H 100E+02 R <002
<B6 1524800 H:H 1.00E+02 R <0.13
<50 115500  H:H 100E+02 R nn
<10 231000  H:h 1.00E+D2 R <0.02
2983 68907300 HH 1.00E+02 R <0.02
263 6075300 Hh 100E+02 R i
12 277200 HH 1.00E+02 R <0.04
14200 328020000  H:h 100E+02 R 1
Worst Case Scenarip 11" o e

Risk to Environment

fi

TELP EXTRAETION

*EEC

ppb
34650
0.00
4389
1848
0.00
0.00
0.00
9240
0.00
2772
0.00
0.00
593
0.00
0.00
2541

0.00
23100

Worst Case Scenario

Risk to Environment

5 proant

“Disposal  Risk Quanti-

Site
H:h

HH

fication %

1.92E+00
0.00E+00

1.07E-06
1.00E+02
0.00E+0D
D.00E+0D
0.00E+0D
4,38E-04
0.00E+0D
4.39E +01
0.00E+D0
0.00E+00
4.88E-01
0.00E+DD
0.0DE+00

7.11E-02
0.00E+00

8.01E+01

VOLUME: 35.000,000 KG { MONTH

AUN
Hisk
R{AR
R
AR
AR
R
AR
AR
AR
R
AR
R

P

CLASSIFICATION SUMMARY: WASTE STREAM - BOF SLAG (UNPROCESSED)

ACID RAIN EXTRACTION

®Lab Cone.  EEC

ppm ppb
0.34 7854
< 0.02 0.00
0.09 2079
<0.03 0.00
<007 0.00
<0.07 0.00
< 0.05 0.00
0.33 7623
<0.02 0.00
na7 8547
< [0.02 0.00
<0.13 0.00
< 0.02 0.00
<0.02 0.00
< 0.02 0.00
n.o7 i6i7
< 0.0 0.00
0.1 2310
Worst Case Scenaria

Risk to Environment

5 PROBIT RUN

“Disposal Risk Quenti-

Site
8

(]

Lo T e S o [« B < B o I w3

H:h

fication %

3.46E-05
0.00€+00

1.81E-10
0.00E+0D
0.00E+00
0.00£+00
0.00E+00

7.25E05
0.00E+DO
8.80€ +D1
D.00E+DD
0.00E+00
0.00€+00
0.00E+00
0.09E+0D

2.33E-03
.00E+00

1.28E-02

Risk
R|AR
AR
AR
AR
AR
AR
AR
A
Fi s
AR

AR
AR
AR
AR
AR

Ak




INORGANIC
COMPOUNDS

Aluminium as Al 10004,
Arsenic as As 4 rﬂ
Barium as Ba k)
Cadnium as Cd
Cobalt as Co en
Chromium®" as C:** ‘
Cos ver as Cu
Iron as Fe 9
Lead as Ph T
Man: anese as in
Mercur as Hg el
Nickel as Ni Ltk
Selenium as Se
Silver as Ag 00
Titatium as Ti ¢
Yanadium as ¥ 1206
Zinc as Zn :
Fluoride as F- 150
Waste Stream classifies: HH { tih b
Risk to Environment: i | AR

o i e

Table A-5

CLASSIFICATION SUMMARY: WASTE STREAM - EAF BAGHOUSE DUST
[Source Characterization - Iscor Vanderbijlpark Steel]

NAME OF WASTE STREAM: EAF BAGHOUSE DUST

Risk to Environment;, | Risl to Environment . |

VOLUME: 1,500,000 KGjMONTH

ACID RAIN EXTRACTION

TOTAL ANALYSIS 5 PROVIT RUN TCLP EXTRAL TIOR ® PROBIT RUN

% ab Cone. 3EEC “Disposal  Risk Quanti- | %lab Cone.  EEC “Disposal Risk Quanti-  Risk  2Lab Cong.

ppm ppb Site fication % opm nph Site fication % B [AR npm
5300 5841000 H:h 1.06E+02 & 29 2871 8 4.05E-10 <0.15
22 21780 HH 999e+01 R u.02 20 @ 0.00E+00 0.09
106 104940  Hh 7.19E+01 R 6.40 396 & 0.00E+ G0 0.04
<10 8900 HH 100E+02 R 011 S HH 2.05E+00 < 0.03
8.1 8019 HH 131E03 R <0.07 000 © 0.00E+D0 - < 0.07
658 651420  Hh 1.00E+02 R 1.8 1782 @ 1.18E-08 AR 2.8
551 545490  HH 1.00E+02 R <0.05 000 & 0.00E+00 xR < 0.05
462000 457380000  H:h 1.00E+02 R <0.06 000 G 0.00E+00 &R 0.21
1189 1177110 HH 1.00E+D2 R 0.06 59 © 179808 <0.02
36700 36333000 H:H 1.00E+02 R i 36630 HH 1.00E+02 K 0.02
<5.0 4950  H:f 1.00E+02 R <0.02 006 G 0.0GE+00  afl < 0.02
<66 65340  HiH 1.00e+02 R <0.13 pog ¢ C.OOE+00 o <0.13
<50 4950  HH 8.96E+01 R 0.06 59 212811 =R 0.02
14 13860  Hh 2.37e+01 R <0.02 o0 - 0.00E+00 .. <0.02
hh2 ha6480 M 1.00E+02 R < 0.02 0.00 6 0.00E+00 &R <0.02
50 49500 Hh 9.96E+01 R 0.03 30 i3 0.00E+00 &R 017
26400 26136000 iH 1.00E+02 R et 50480 HH 1.00E+02 A < 0.04
22600 22374000 Hh 1.00E+02 ¢ 1 12870 H:h 3.82E+01 : 0.t

Worst Case Scenarip ! M V! T WorstCase Scenaric MM |

SeEg
npb

0.00

89

40

0.00
0.00
2772
0.00
208
0.00

76

0.00
6.00

20

0.00
0.00
168
0.00

99

Waorst Case Scenario
Risk ta Enviranment

Site

. O3

f B s B ey |

5 pROBIT AUN
“Disposal  Risk Quanti-

fication %
0.0CE+00
6.54E-12
0.60E+00
0.00E+00

0.00E+00

1.78E-B6
0.00E+00
0.00E+00
{1.00E +00
0.00E+0D
0.00E +00
0.00E+D0
0.00E+00
0.00E+00
0.00E + 00

1.11E-14
0.00E+00
{I.00E +00

Risk
R{al
-‘IL}\
1R
AR
AR
AR




A Table A-6

LIRS TS § CLASSIFICATION SUMMARY: WASTE STREAM ¢ LADLE FURNACE 1&2 BAGHOUSE DUST
[Source Characterization - Iscor Vanderbijlpark Steel]

NAME OF WASTE STREAM: LADLE FURNACE 1&2 BAGHOUSE DUST VOLUME: :0.000 KG|[MONTH
INORGANIC \ TOTAL ANALYSIS ® PROBIT RUN TCLP EXTRACTION ° PROBIT REIN Gl HAIN EXTRACTION 5 PROBIT RUN
COMPOUNDS ?Lab Conc. 3EEC 4Disgsosal Risk Quan-  Risk Zlab Cone. 3EEC 4Disposal Risk Quan-  Risk 2Lab Conc. 3tEC 4Disposal Risk Quan-  Risk
[ ppm ppb Site tification % R/AR  ppm npb Site tification % R /AR ppm ppb Site tification % I
Aluminium as Al k- 24400 161040 ©:h 8.24E+01 R 349 27 G 0.00E+00 AR 1.9 26 G A0
Arsenic as As E 24 158 G 8.15E-09 AR 0.02 6.132 G 0.00E+00  «R 0.04 0.264 ¢ 0.00E+00 «R
Barium as Ba l;” 52 343 6 0.00E+00 AR 0.73 482 G 0.00E+00 &R 0.27 .78 ©C 0.00E+00  wR
Cadmium as Cd Ll <10 66 HH 1.25E-B1 R <0.03 600 G 0.00E+00 AR <0.03 000 G 0.00E+00 AR
Cobalt as Co f 4.0 2 6 0.00E+Q0 AR <0.07 000 G 0.00E+0D0 AR <0.07 0.60 G 0.GOE+Q0 ~F
Chromium® " as Cr°' a 98 653 G 3.33E-14 AL <0.07 000 ¢ 0.00E+00 AR <0.07 000 ¢ 0.00E+00 AR
Gopper as Cu 1 148 977 HH 4.82E+01 R <0.05 000 € 0.0CE+00 AR < 0.05 000 @6 0.00E+0G6 AR
iron as e o0 112000 739200  H:h 1.00E+02 R <0.05 000 & 0.00E+00 AR 0.08 0584 € 0.00E+00 R
Lead as Pb 1 103 680  H:H 2.26E+01 R 0.66 440 G 0.00E+00 AR 0.54 360 @€ 0.00E+00 4R
Manranese as Mn 3 19800 130680 HH 1.00E+02 H 0.05 0330 € 0.00E+00 AR 0.03 0.198 G 0.00E+00 AR
iercur as Hyg : <5.0 33 HH 1.05E02 R < 0.02 000 0.60E+00 AR <0.02 006 G 0.00E+00 &R
iickel as Ni <6 436 0 1.31E08 Al <0.13 o0 - 0.00E+00 &R <0.13 000 G 0.00E+00 AR
Selenium as Se b <5.0 33 G LYIE14 Al 0.23 152 & 0.00E+00 © 0.10 0660 ¢C 0.00E+00  ©
Silver as A ot <10 6 G 0.00E+00 AR <0.02 000 6 0.00E+00 «K <0.02 000 € 0.00E+00 =R
Titatium as Ti ¥ 17 772 HH 5.65E-04 R 0.05 0330 6 0.00E+00 AR <0.02 000 G 0.00E+00 #R
Yanadium as V the <41 271 G 717E12 AR <0.02 0.00 @ 0.00E+00 AR <0.02 000 6 0.00E+00 &R
Zine as Zn 7 314 5372 H:H 3.03E+01 R 0.13 0.858 G 0.00E+00 AR <0.04 000 € 0.00E+00 AR
Fluoride as - 15 379300 2503380  H:b 100E+02 AR 122 805 G 6.376-07 AR 8.0 528 G 0.00£+00 ~F
Waste Stream classifies: “"H [ H:vf G Worst Case Scenario !!'1! Worst Gase Scenario ‘ it Worst Case Scenario € ‘a‘ '
Risk to Environment: R | AR Risk to Environment  F Risk to Environment B /7 Risk to Environment . [




INORGANIC
COMPAUNDS

Aluminium as Al 1
Arsenic as As 4
Barium as Ba
Cadmsum as Cd .
Cabalt as Co Ll
Chromium® ™ as e
Corper as Cu

Iron as Fe
Lead as Pb 1002
Man:anese as Mn 20y
Morcur as H:
Nickel as Ni 145
Selenium as S
Silver as A
Titatium as Ti
Yanadium as V
Zinc as Zn
Fluorida as F- 15

Waste Stream classifies: fiif 0

Risk to Environment: & { AR

NAME OF WASTE STREAM: BOF BAGHOUSE 2 DUST

TOTAL ANALYSIS S Pt WUR ICLP EXTRACT U S 1o RUN ACID RAIN EXTBACTION " PROBIT RUN
labConc.  °EEC  “Dispusal Risk Quan-  Risk 2labConc.  °FEC  “Disposal RiskQuan-  Risk 2labCone.  “EEC  “Disposal Risk Quan-  Risk
opm ppb Site tification % B /AR  ppm ppb Site tification % R [AR pom b Siie lification ¥ R A5
9900 1306800  H:h 1.00E+02 R 3.7 488 u 0.00E+00 nR 1.7 224 i 0.00E+80
79 10428 HH 68E+01 R 012 15.80 G 0.00E+D0 =R 0.04 5.30 G 0.00E + 66
a4 5808 ¢ 203E-05 AR 0.65 85.8 G 0.00E + D0 0.35 46 G 0.00E+00
<10 1320 HH 9.08E+01 <0.03 0.80 G 0.00E+00 «R < (.03 0.80 G 0.00E+00 i
6.9 an G 22214 AR <0.07 .00 G 0.00E+00 &R < 0,07 0.00 G 0.00E+00 .
62 8184  {h 318602 R <0.07 0.00 i 0.00E+00 < 0.07 0.00 8 0.00E+00  «R
ib 1980 HH g.0BE+01 R <0.06 0.00 G 0.00E+00 . < 0.05 0.00 X 0.00E+06 &R
311000 41052000 HA 1.00E+02 R 0.48 634 G 0.00E+00 AR 0.24 N7 G 0.00E+BO  uP
<18 2376 H 955E+01 R <0.02 0.00 G 0.00E+00 &R <0.02 0.00 G 0.00E+00 =«R
3100 409200  HH 1.00E+02 R .02 2.64 G 0.00E+D0 AR < 0.01 0.00 G D.00E+00  »FR
<B.0 660 HH 9.84E+01 R <002 0.00 6 0.00E+00 AR < 0.02 0.00 = 0.00E+00 2R
< b6 8712 HH 3.00E+01 R <0.13 0.00 & 0.00E+00 AR <0.13 0.00 0.00E+00 P
<850 660 HH 3.69E01 R 0.07 8.24 fi 0.00E+00 AR <002 0.00 0.00E+00 47
13 1716 G 8.21E.05 AR < 0.02 0.00 i 0.00E+D0 &R <0.02 0.00 ~ D.00E«00 R
1742 228944  HH 1.00E+D2 R 0.08 6.60 B 0.00E+00 &R < 0.02 0.00 G D.00E+00  wR
< 8412 Hh 4.34E+06 R < 0,02 0.00 G 0.00E+80 4R < 0.02 0.00 G 0.00E+00 nR
1268 167376 HH 1,00E+02 R 0.32 42.20 G 0.00E+80 4R <0.04 0.00 G 0.00E+00 &R
59300 7827800 Hh t.0DE+D2 R 20 2640  H:h 3.43E-02 1.7 10i8 g 7.71E-08 &R
Worst Case Scenaria H'!1 70 Worst Case Scenarig P Worst Gase Scenarioc |
Risk to Environment I : R Risk to Environment ¥ Risk to Environment 2"

Table A-7

CLASSIFICATION SUMMARY: WASTE STREAM ¢ BOF BAGHOUSE 2 DUST
[Source Characterization - Iscor Vanderbijipark Steel]

VOLUME: 200,000 KG|{MORTH




a1, 1or discussion| Table A-8
~L£P}‘_’%_i__f__“_~_.i 5;@ ‘ CLASSIFICATION SUMMARY: WASTE STREAM ¢ BOF BAGHOUSE 3 DUST

[Source Characterization - Iscor Vanderhijlpark Steel]

WASTE STREAM NAME: BOF BAGHOUSE 3 DUST VOLUME: 100,000 KG | MONTH
INORGANIC Ay TOTAL ANALYSIS % PROBIT RUN TELP EXTRACTION § PROEIT HUWN aEID EXTRACTION ® PROBIT RUN
COMPOUNDS o % ab Conc. %EEC 4IJispusal Risk Quan-  Risk 2Lab Conc. SEEC 4Dispasal Risk Quan-  Risk  ZLab Cone 8eg 4Dispusai Risk Quan- Risk
P ppm ppb Site tification % R/ AR ppm ppb Site tification % R/AR R ppb Site tification %5 R [AR
Aduminium as Al 10 5200 343200 Hhb 9.92e+01 R 2.3 152 G 0.00E+00 4R 4.2 277 G 0.00E+00 &H
Arsenic as As £ 22 1452 H:H 1.69E+00 R <0.02 0.00 G 0.00E+00 &R <0.02 0.00 G 0.00E+00 AR
Barium as Ba 7004 17 1122 G b.bbE-14 AL 0.33 21.8 G 0.00E+00 AR 0.1 7.3 ] 0.00E+00 AR
Cadmium as Cd : <10 660 H:H 9.30E+01 R Ei 880 Hh 160E-09 R <0.03 000 ¢ 0.00E+00 AR
(oball as Co 6o 44 290§ 0.00E+00 Ak <0.07 000 @ 0.00E+00 AR <0.07 000 G 0.00E+00 AR
Chromium® as C*™  g4” 90 5940  Hh 2.66E-03 R <0.07 000 € D.00E+00 4R <0.07 000 G 0.00E+00 AR
Copper as Cu A 22 1452  H:H 7.87E+01 R <0.05 000 6 0.00E+00 AR <0.05 0.00 G 0.00e+00 =R
lron as Fe Foo 561000 37026000  Hib 1.00E+02 R 0.19 125 ¢© 000E+00 AR 0.94 62 G 0.00E+00 »R
Lead as Ph ‘ 361 23826 H:H  1.00E+02 R 0.02 13 G 0.00E+00 AR 0.09 590 € 0.00E+00 R
ianianese as in 3 10200 673200 H:H i.00E+02 2772 HH 4.39E+01 R <0.01 po0 ¢ 0.00E+00 R
Mercury as Hg y <50 330 H:H 7.86E+01 R <0.02 000 G D.O0E+00  wR <0.02 000 6 0.00E+00 &R
fickel as Ni 114 <66 4356 HH 3.00E+00 R <0.13 000 G 0.0oE+00 <0.13 000 G 0.00E+00 AR
Selenium as Se 254 <50 330 H 2.75t-03 R 0.04 286 G 0.00E+00 &k <0.02 po0 ¢ 0.00E+00 &R
Silver as Ar 200 <10 660 G 2.23E-09 AT <0.02 000 G 0.00E+00 @R <0.02 000 G 0.00E+00 AR
Titatium as Ti 7™ 720 47520 HH 1.00E+02 R <0.02 0.00 6 0.00E+00 AR <0.02 0.00 it 0.00£+00 #R
Vanadium as V¥ g <41 2706 H:h 1.08601 R <0.02 0600 G 0.00E+00 AR <0.02 poo ¢ 0.00E+00 =«R
Zinc as Zn £y 10200 673200 H:H 1006402 £ W 8316 H:H 6.32E+01 A 0.45 3/ € 0.00E+00 &R
Flugride as F- o f 22300 1471800  Hh 1.00E+02 R 8.0 528 ¢ 4,87E09 AR 3.6 238 C 2.11E13 AR
Waste Stream classifies: *'M [H: G Worst Case Scenario - Worst Case Scenario ! HH Worst Case Scenario .
Risk to Environment: R | AR Risk to Environment y,  F Risk to Environment [ Risk to Environment




EinTar Table A9

DESSATEN CY Y5 | pLASSIFICATION SUMMARY: WASTE STREAM ¢ BOF BAGHOUSE 1 DUST
[Source Characterization - Iscor Vanderbijlpark Steel

f{'-i'_ NAME OF WASTE STREAM: BOF BAGHOUSE 1 DUST VOLUME: 100,000 KG { MONTH
INORGANIC “Val TOTAL ANALYSIS S PROBIT RUN L MTRRET 8 st AU ACID RAIN EXTRACTION S PROSIT RUN
COMPOUNDS i ?ah Cone.  EEC  “Disposal Risk Quan-  Risk 2labConc.  JEEC  “Disposal Risk Quan-  Risk ZlabConc.  °FEC  “Disposal Risk Quan-  Risk
; ppm ppb Site  ftification % RIAR  ppm apb Site lification %  C{AR  ppm ppb Site  dification % /AR

Alurainium as Al 77 a 12400 818400  H:h 100E+02 R 2.5 165 G 0.006+00 &R 1.3 86 & 0.00E+00 -7
Arsenic as As a0l 19 1264 KM 80101 R 0.03 200 ¢ 0.00E+00 &R <0.02 000 © 0.00E+00 7
Barium as Ba 7000 26 1716 @ 143E-11 AR 0.13 86 0.00E+00 AR 0.07 46 G 0.00E<00 2
Cadmiun as Cd <1 660 MM 9.30E+01 R <0.03 000 ¢ 0.00E+00  »R <0.03 0.00 © 0.0BE+00 R
Cobalt as Co 11.0 726 - 0.00E+00 AR 0.09 590 G 0.00E+00 AR <0.07 0.00 0.00E+00 R
Chromium® as Cr°" % 10200 673200  H:h 1.00E+02 R 6.9 455 G 0.00E+00 &R 7.3 482 0.00E+00 R
Cop er as Cu 11 42 2772 HH g.77€+01 R <0.08 000 ¢ 0.00E+00 - <0.08 000 & 0.00E+00 R
Iron as Fe 151000 9966000  H:h 1.00E+02 R 0.10 86 6 0.00E+00 - 0.21 (7 I 0.00E+00 -
Lead as Pb 1 62 4092 HH 9.976+01 R 0.03 20 © 0.00E+00 &R 0.06 400 6 0.00E+00 &7
Manganese as Mn i 127000 8382000 H:H 1.00E+02 R 2.1 7.3 G 0.00E+00 iR 0.32 21 B 0.00E+00 R
Mecelr as H : <5.0 330 HH 7.86E+01 R <0.02 000 © 0.00E+00 &R <0.02 000 ¢ 0.00E+00 &R
Nickel as Ni 11 <66 4356  H:H 3.00E+00 R <0.13 000 G 0.00E+00 AR - <013 000 G 000E+00  #R
Selenium as Se 2 <5.0 330 HH 275603 0.18 12 6 0.00E+00 AR <0.02 000 6 0.00E+00  oR
Silver as A 20 20 1320 ¢ 5.88E06 ¢ <0.02 000 ¢ 0.00E+00  #R <0.02 B.O0 ° 0.00E B0
Titatium as Ti 7 561 36366 MM 9.99E + 01 0.03 200 B 0.00E+00 AR <0.02 0.00 - 8.00E + 00
VYanadium as ¥ ~ A7 150 8800  Hih 297E+01 <0.02 000 G 0D.00E+00 AR <0.02 0.00 ; 0.00E+00

Zing as Zn B 406 26796  H:H 9.9BE+01 0.16 10 6 0.00E+00 4R <0.04 000 o 0.00E + 00
Flueride as F- 194400 12830400 Hh 1.00E+02 9.0 594 G 1.98E-08

8.3 548 G 7.61E-08

Worst Case Scenaria  H'H
Risk, 10 EnVIFONMENT: i | A5 Risk te Emarenment . [

Worst Case Scenario Ef‘
Risk to Environment

Worst Case Scenario
Risk to Environment A7




COSsmir iyt Table A-10

n

_— 'F’L?{I{fASSIFICATIDN SUMMARY: WASTE STREAM « CONTINEOUS CASTER V3 SLUDGE
[Source Characterization - Iscor Vanderbijlpark Steel]

i NAME OF WASTE STREAM: CONTINEOUS CASTER V3 SLUDGE VOLUME: 31,000 KG [ MONTH
INORGANIC Yl TOTAL ANALYSIS ® PROBIT RUN TCLP EXTRACTION ® PROBIT RU 210 RAIN EXTRACTION 5 PROBIT 113
COMPOUNDS . | ZiabConc.  °EEC  “*Disposal Risk Quan- %lab Conc.  “EEC  “Disposal RiskQuan-  Risk °“LabConc.  °EEC  “Dispusal Risk Quan-  Risk
B0 ppm ppb Site tification % ppm ppb Site  ftification%  Rfiak - ppb Site  tification % R/ AR
Aluminium as Al A <400 8184 G 5.19E-05 A <0.15 000 G 0.00E+00 AR <0.15 000 G 0.00E+00 R
Arsenic as As "4 <12 246 G 1.28E:06 AR <0.02 000 G 0.00E+00 =R <0.02 000 G 0.00E+00 R
Barium as Ba 72004 20 408 ¢ 0.00E+00 AR 0.32 655 G 0.00E+00 &R 0.13 286 G 0.00E+00 R
Cadmium as Cd e @ <0 205 ] 2008401 R e S Hb 220614 R <0.03 000 © 0.00E+00 &P
Cobalt as Co 1900 9.6 196 G 0.00E+00 Al <0.07 000 & 0.00E+00 AR <0.07 000 © 0.00E+00 4R
Chromium®" as Cr*” 27009 233 4767  Hh 393604 R <0.07 000 € 0.00E+00 AR <0.07 000 G 0.00E+00 =R
Cosver as Cu A0 36 737 HH 2.76E+01 R <0.05 000 G 0.00E+00 AR <0.05 000 6 0.00E+00 R
lron as Fe E--: 731000 14956260 W 1.00E+02 R 19048 H:h 120801 R 171 3499 ¢ 1.596-08 R
Lead as Pl Bt <8 368 HH 254E+00 R 0.07 143 ¢ 0.00E+00 &P 0.04 082 © 0.00E+00 R
Manganese as M 3 1400 28644  H:H 1.00E+02 R 2.6 532 © 899613 0.24 491 © 000E+00 &R
Mercur as Hs 2 <5.0 102 HH 6.65E+00 R <0.02 0.00 0.00E+00 4R <0.02 000 G 0.00E+00 »R
Nickel as Ni 11 <66 1350 HH 154603 R <0.13 000 & D0D0E+00 iR <0.13 000 G 0.00E+00
Selenium as Se <50 102 G 177608 AR <0.02 000 € 0.00E+00  sR <0.02 000 € 0.00E+00 it
Silver as Ag <10 206 G 0.00E+00 AR <0.02 000 ¢ 0.00E+00 4R <0.02 000 6 0.00E - 00
Titatium as Ti & 179 3662 H:H 8.84E+00 R 0.05 .02 ¢ 0.00E+00 AR <0,02 000 G 0.00E +00
Vanadium as V 5 300 < 839 & 465E-06 AR 0.02 041 € 0.00E+00 4R <0.02 000 G 0.00E + 00
Zinc as Zn B aln 14 286 0 2.86E08 AR 0.14 286 0.00E+00 AR <0.04 000 G 0.00F + 00
Fluoride as F- Wicoo. 400 192324 H:h 1.00E+02 R 0.2 409 G 0.00E+00 R <0.1 000 © 0.00E+00
' Worst Case Scenario ﬁ HH : Worst Case Scenario [ Hh Worst Case Scenario '
Risk 10 Enviroiiment: 1 [ A6 Risk to Environment | 1 Risk to Environment [J | Risk to Environment .




INORGANIC
COMPOUNDS

Aluminium as Al
Arsenic as As
Barium as Ba
Cadmium as Cd
Cobalt as Co

. KRl 3+
Chromium® " as Cr

Goprer as Cu
Iron as Fe

Lead as Pb
Manranese as Mn
Mercur as Hs
iickel as Ni
Selenium as Se
Silver as Ag
Titatium as Ti
Yanadium as V
Zine as Zn
Fluaride as -

s Ee

Risk ta Enviigiuient: 1 i

NAME OF WASTE STREAM: SINTER AG 100 DUST

CLASSIFICATION SUMMARY: WASTE STREAM - SINTER AG 100 DUST

Table A-11

[Waste Characterization - Iscor Vanderbijlpark Steel]

Sopgn qUR

4Dispusal Risk Quanti-

TOTAL ANALYSIS
*labConc.  EEC
ppm pph Site
10760 141240  Hh
<12 158 G
200 2640 G
<10 132 HH
5.4 78 G
96 1267 G
8.2 108 HH
414000 5464800 Hh
<18 238 HH
9300 122760 HH
<5b.0 g6 HH
< 66 871 8
<50 66 3
<10 132 G
710 9372 UH
< 541 G
36 475 (8
9600 126720  Hh

Waorst Case Scenario
Risk to Environment

H-H

o

fication %
7.50E +01
8.15E-09
3.04E-09
4.76E+00
0.00E+00
1.85E-10
6.89E-04
1.00E +02
251E-01
1.00E +02
9.31E-01
2.63E-05
8.72E-11
0.00E~+00
6.86E +01
3.54E-08
7.85E-06
1.00E+02

R/AR
R
AR

Al

[EPER TR BTV 1P

Risk “Lab Conc.

ppm
24
0.03
0.73
<0.03
<0.07
<0.07
<0.05
0.55
<0.02
0.04
<0.02
<013
<0.02
<002
0.07
0.07
0.06
<0.1

Worst Case Scenario [

*EEC
pph

3.7
0.396

9.60
0.396
0.924
0.924
0.660

7.28
0.264
0.528
0.264

1.72
0.264
0.264
0.924
0.924
0.792

1.32

4Uispusal Risk Quanti-

Site
¢

DM,

=y

o

§
G
r

Risk to Environment E At

VOLUME: 20.000 KG | MONTH

S il ¢ il
Risk
tication % R [AR
0.00E+00 &R
0.00E+00  aR
0.00E+00  ~R
0.00e+00 &R
0.00E+00 #R
0.00E+00 :
0.00E+00 <R
0.00E+00 AR
0.00E+00 AR
0.00E+00 =«R
0.00£+00 AR
0.00E+00 AR
0.00E+00 P
0.00E+00 ..
0.00E+00 ~R
0.00E+00 4R
0.00E+00 «R

0.00E+00  »R

Sl .

?|.ab Conc.
ppm
0.84
<0.02
0.28
<0.03
< 0.07
< 0.07
<0.05
0.14
<0.02
0.03
< 0.02
<013
<0.02
<0.02
<0.02
<0.02
<0.04
1.9

‘RAC

3EEC
ppb
1.
0.00
3.7
0.00
0.00
0.00
0.00
1.85

0.00

0.396
0.00
0.00
0.00
0.00
0.00
0.00
0.00
25.1

Worst Case Scenariy
Risk to Environmen

TION

5 PROBIT

4!]isposal Risk Quanti-

Site
G

cy o) oY ;o o) D

oy ]

fication 0%

0.00E + 00
0.0GE +00
0.00E+ 00
0.0GE+00
0.00E+00
0.00E +00
0.00E +00
0.00E + 00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00€+00
0.00E+00
0.00E+00
0.00E+00
0.00€+00

1t

flisk

Nt
i
:\f?
AR

~R




raii o Table A-12

Researin 187 .7 o CLASSIFICATION SUMMARY: WASTE STREAM - SINTER BG 100 DUST
[Waste Characterization - Iscor Vanderbijlpark Steel]

‘ NAME OF WASTE STREAM: SINTER BG 100 DUST VOLUME: 20,000 KG | MONTH
INORGANIC ! TOTAL ANALYSIS ® PROBIT RUN TCLP EXTRAGTION ® PIROBIT RUN ACID RAIN EXTRBACTIOR ® PROBIT RUN
COMPOUNDS ' %labConc.  FEC  “Disposal Risk Quanti- Risk ZtabConc.  °FEC  “Disposal RiskQuanl- Risk 2labConc.  °EEC  “Disposal Risk Quanti-  Risk
r ppm ppb Site fication % R{AR  ppm pob Site fication % R/AR  ppm opl Site figation % R/AR

Aluminium as Al 1 13400 176880  Hh 8.68E+01 R 2.5 36 0.00E+00 AR 1.0 13.2 G 0.00E+00 &R
Arsenic as As 4 <12 158 G 8.15E-08 AR 0.02 0264 G 0.00E+00 R <0.02 0.264 G 0.00E+00 AR
Barium as Ba &7 234 3088 G 1.98E-08 AR 0.82 11 G 0.00E+00 ~R 0.60 792 G 0.00E+00 ~R
Cadmium as Cd v <10 132 HH 4.76E+00 R <0.03 000 & 0.00E+00 &R <0.03 0396 ¢© 0.00E+00 =»R
Cobalt as Co B 7.0 92 6 0.00E+00 AR <0.07 000 & 0.00E~00 R <0.07 0824 © 0.00E+00 =R
Chromium’ " as C° ek 43 1228 € 1.25610 AR <0.07 000 © 0.00e+00 A <0.07 0824 € 0.00E+00 AR
Corper as Cu B i0 132 HH 380603 R <0.05 000 G 0.00e+00 . < 0.05 0660 @ 0.00E+00 AR
Iron as Fe Fo 386000 5095200 H:h 1.00E+02 & <0.05 000 ¢ 0.00E+00 <R 0.1 146 G 0.00E+00 R
Lead as Pb 1 <18 238 H:H 251601 R <0.02 000 G 0.00E+00 &R <0.02 0264 G 0.00E+00 R
Manganese as Mn 8700 114840 % 1.00E+02 R 0.01 013z G 0.00E+00 &R <0.01 0132 ¢« D.00E+00 R
Mercury as Hy 2 <5.0 66  H:H 9.31E01 R <0.02 000 6 0.00E+00 AR <0.02 0264 ¢© 0.00€+00 &R
Nickel as Ni 14 <68 871 6 2.63E-06 AR <0.13 000 ¢ 0.00E+00 &R <013 172 G 0.00E+00 &R
Selenium as Se ? <5.0 66 @ 872611 0.03 0396 © 0.00E+00 - <0.02 0264 © 0.00+00 AR
Silvei as Ag 20 <10 26 0.00E+00 s <0.02 000 € 0.00e+00 <002 0.264 G 0.00E+00 «R
Titatium as Ti 774 865 11418 HH 8.08E+01 R 0.03 0.3% G 0.00E+00 <0.02 0264 G 0.00E+00 AR
Yanadium as V - 4700 <41 541 G 3.54E-08 AR 0.05 0660 © 0.00e+00 - <0.02 0264 © 0.00£+00 AR
Zinc as Zn 7 48 634 G 1.386-04 AR <0.04 000 G 0.00E+00 <0.04 0528 G 0.00E+00 R
Fluoride as F- a5 10500 138600 H:h 1.00E+02 R 0.3 40 G 0.00E+00 2.6 343 G 0.00E+00 R

Worst Case Scenario H'H Worst Case Scenario I _m* L Worst Case Scenario » ©

Risk 1o Enviranment: K | AK Risk to Enviranment,, I Risk to Enviranment A7 w Risk to Environment £ 2"



aft for discuss’an) Table A-13

L Research for i CLASSIFICATION SUMMARY: WASTE STREAM - SINTER CG 100 DUST
' | [Waste Characterization - Iscor Vanderbijlpark Steel]

NAME OF WASTE STREAM: SINTER CG 100 DUST VOLUME: 0,000 KG [ MONTH
INORGANIC ' TOTAL ANALYSIS % PROBIT RUN TCLY Lotnat 11y AR PR : s TIOR ® PRORIT RUR
COMPOUNDS ; %labConc.  °EEC  “Disposal Risk Quanti- Risk 2LabConc.  °FEC  “Disposal Risk Quantic  Risk ZLabConc.  %EEC  “*Disposal Risk Quanti-  Risk
ppm ppb Site fication % 0 [ 4l ppm ppb Site fipation % DAk npm pph Site fication % R /al
Aluminium as Al 17000 <400 7920 G 37605 i 2.6 516 0.00E+00 . 0.18 3.6 0.00E+00 &
Arsenic as As o] <12 238 G 894E07 AR <0.02 000 ¢ 0.00E+00 R <0.02 0.00 - 0.00E+00 =R
Barium as Ba 720/ 7.8 154 G 0.00E+00 Al 0.41 812 G 0.00E+00  «R 0.20 40 6 0.00E+00 R
Cadmium as Cd 3 <10 188 HH 191E+01 R <0.03 000 © 0.00E+00 AR <0.03 0.00 © 0.00E+00 R
Cobalt as Co 3.5 B8 © 000600 AR <0.07 000 G 0.00E+00  «R <0.07 000 G 0.00E+00 .
Chromium® " as Cr°" 10 198 © 0.00E+00 AR <0.07 000 ¢ 0.00E+00 <0.07 000 & 0.00E+00 AR
Cosver as Cu <z0 0 ¢ 223608 AR <0.08 000 ¢ 0.00E + 00 <0.05 000 G 0.00E+00 P
lron as Fe oo 3200 63360  H:h 246E+01 R 0.17 337 ¢ 0.00€ +00 <0.05 0.00 & 0.00E+00 AR
Lead as Pb 3 <18 356  HH 2186400 <0.02 000 ¢ 000E+00 »H <0.02 000 © 0.00E+00 R
Man» anese as Mn "800, 4800 95040  H:H 100E+02 K 7 436 HH 8.20e03 R 0.91 18 G 0.00E+00 7
Mercury as Hi " 22y <5.0 9g  HH 5.93E+00 R <0.02 000 © 0.00E+00 R <0.02 000 G 0.00E+00 R
Nickel as Ni 1444 <66 1307 HH 1.16E03 R <0.13 000 ¢ 0.00E+00 =R <013 000 € 0.00E+00 =R
Selenium as Se 2 39 772 HH 8.82E01 R <0.02 0.00 G 0.00E+00 =R <0.02 0.00 G 0.00€+00 i
Silver as Ag 20 <10 188 ° 0.00E+00 A <0.02 000 © 0.00E+00 4R <0.02 000 6 0.00E+00 =
Titatium as Ti o 36 ng . 2.75E04 AR 0.03 059 G 0.00E+00 R <0.02 000 G 0.00E+00 R
Vanadium as V - <41 812 G 329806 AN <0.02 000 G 0.00E+00 R <0.02 000 G 0.00E+00 R
Zinc as Zn 7 48 950 H:H 4.76E03 R 0.11 218 G 0.00E+00 R <0.04 000 ¢ 0.00E+00 R
Fiuuride as F- 15 10500 207800  H:h 1.00E+02 R 0.2 40 ¢ 0.00E+00 <0.1 0.00 0.00E +00
Worst Case Scenario | 1M = Worst Case Scenario JE #1 ©77 T b Worst Case Scenario :
Risk to Enitonment: F [ 4l Risk to Environment . F Risk to Environment Risk to Environment




=i Table A-14

2 af i Oy vy | CLASSIFICATION SUMMARY: WASTE STREAM - BF C DUST
[Waste Characterization - Iscor Vanderbijlpark Steel]

NAME OF WASTE STREAM: BF C DUST VOLUME: 3.800,000 KG | MONTH
INORGANIC Val TOTAL ANALYSIS ST T 5 R0BIT KU ) L 5 prite i
COMPOUNDS & “abConc.  ’EEC  “Disposal Risk Quanti- Risk 2labConc.  EEC  °Disposal RiskQuanti- Risk 2LabGonc.  °EEC  “Disposal Risk Duant-  Risk
npm pph Site iication % R /AR ppm ppb Site fication % RIAR ang pph Siie fication % RIAR

Aluiminium as Al 10 11600 29092800  H:h 1.00E+02 R 21 5267 G 57807 0 <0.15 0.00 5 0.00E+00 AR
Arsenic as As <12 30096  HH 1.00E+02 ~ <0.02 0.00 G 0.00E+00  wr <0.02 0.00 G 0.00e+00 &R
Barium as Ba 77 281 704748  Hih 1.00E+02 . 10 2508 G 1.63E-09 AR 0.12 301 G 0.00e+00 &R
Cadmium as Cd <10 25080  H:H 1.00E+0Z2 R <0.03 0.00 G 0.00E+00 AR <0.03 0.00 G 0.00E+00 =~R
Cobalt as Co .69 5.3 13292 HH 6.446-02 R <0.07 000 & 0.00E+00 &R <0.07 000 G 0.00E+00 =R
Chromium® ™ as Cr®" P 100 250800  Hh 1.00E+02 R <0.07 000 & 0.00E+00 AR < 0.07 000 & 0.00E+00 R
Co per as Cu 8.2 20866 MM 1.00E+02 R <0.05 000 G 0.00E+00 nF < 0.06 000 °C 0.00E+00 AR
Iron as Fe ¢ 415000 1040820000 H:h 1.00E+02 R < 0.06 000 @ 0.00E+00 R 0.06 150 0.00E+00 =R
Lead as Pb 1 <18 45144  HH 1.008+02 R 150  HH 1.05E-02 . <0.02 0.00 G 0.00e+00 AR
langanese as Mn Bk 10500 26334000  H:H 1.00E+02 R 0.08 26 G 2.28E-05 uR <0.1% go0 6 0.00E+00 =R
Mercur as Hg e <5.0 12540  H:H 1.00E +02 <0.02 000 G 0.00E+00 AR < 0.02 000 G 0.00E+00 -

Nickel as Ni o <66 165528  H:H 1.00E+02 <0.13 000 &G 0.00E+00 AR <0.13 000 © 0.00E+00 =R
Selenium as Se g <5.0 12540  HH 9.99€ + 01 <0.02 000 6 0.00E+00 AR <0.02 000 6 0.00E+00 xR
Silver as Ag &‘ L <10 25080  H:h 671E+01 & <0.02 000 G 0.00E+00 AR < 0.02 000 G 0.00E+00 AR
Titatium as Ti E‘ k 1142 2864136 HH 100E+02 R < 0.02 000 G 0.00e+00 AR <0.02 0.00 ] 0.00E+00 &R
VYanadium as V E - < 102828 Hh 1.00E+02 R 0.1 276 G 9.068-12 AR 0.10 251 G 2.68E-12 AR
Zing as Zn 7 45 112860 H:H 1.00E+02 R 0.12 301 G 5.18£-08 &R <0.04 0.00 G 0.00E+00 =~R
Fluoride as F- 15 11800 29594400 Hh 1.00E+02 R 0.3 752 G 2.98E-07 AR <01 0.00 g 0.00E+00 =R

Waste Stream classifies: H[H:h (G Worst Case Scenario :  H'V Worst Case Scenario I HH Worst Case Scenario
Risk to Environment: R [ AR Risk to Environment , Risk to Environment [ 1 Risk to Environment




s | Table A-15
A LIASIR CANA R By CLASSIFICATION SUMMARY: WASTE STREAM - BF D DUST
[Waste Characterization - Iscor Vanderbijlpark Steel]
NAME OF WASTE STREAM: BF D DUST VOLUME:; 3.800,000 KG f MONTH
INDRGANIC v TOTAL ANALYSIS 5 PROBIT RUN TOLP A TRACTION S UROBI 0w ACID RAIN EXTRACTION 5 pROBIT RUN
COMPOUNDS ] “Lab Conc. 3EEC “Disposal  Risk Quanti- " 2lab Cone.  *EEC “Disposal Risk Quanti-  Risk  2Lab Conc. BEEC 4Diaapozeal Risk Quanti-  Risk
ppm ppb Site figation % ppm ppb Site fication % R/ R ppm ppb Sile fication % R/AR
Aluminium as Al ‘ 13800 34810400 Hh 1.00E+02 R 73 18306  Hh 453602 R 0.34 853 : 0.00E+00 AR
Arsenic as As 4 <12 30086 H:H 1.00E+02 R <0.02 000 & 0.00E+00 AR <0.02 0.00 0.00E+00 AR
Barium as Ba 72 182 456456  Hh 1.00E+02 R 0.92 2307 G 5.85E-10 1 0.25 827 0.00E+00 «R
Cadmium as Cd : <10 25080 HH 1.00E+02 R <0.03 000 @ 0.00E+00 . <0.03 0.00 0.00E+00 AR
Cobalt as Co FaC 8.9 22321 HH 1.37E+00 R <0.07 000 G 0.00E+D0 AR < 0.07 0.00 : 0.00E+00 AR
Chromium®* as Cr*' 108 270864  H:h 1.00E+02 R <0.07 000 G 0.00E+00 AR <0.07 0.00 0.0OE+00 AR
Coiveras Cu 1¢ 8.2 20566 H:H 1.00E+02 <0.05 000 @ 0.00E+00 AR < 0.05 000 . 0.00E+00 AR
fron as Fe onoo g 282000 707258000  H:h 1.00E+02 R 30 7524 G 8.39E-05 AR 0.90 2257 G 7.48E-11 AR
Lead as Pb 1 138 346104  HH 1.00E+02 R 0.09 201 HH 857E-02 R 0.02 50 @ 290E-07 AR
Man  anese as Mn 3n 5500 13794000 H:H 1.00E+02 R o 60192  HH 100E<02 R H:H 9876+01 R
Mercury as H 27 4 <8.0 12540  H:H 1.00E+02 R < 0.02 0.00 G 0.00E+00 R <0.02 000 @ 0.00E+00 -2
Nickel as Mi 1409 < 66 165528  H:H 1.00E+02 R <0.13 000 G 0.00E+00 &R <0.13 000 @G 0.00E+00 &R
Selenium as Se 60 4 <5.0 12540 HH 8.99c+01 R <0.02 000 @ 0.00E+00 AR <0.02 000 & 0.00E+00 AR
Silver as Ag e ‘ <10 26080  H:h 6.71E+01 R <0.02 000 G 0.00E+00 AR < 0.02 000 6 0.00E«00 AR
Titatium as Ti £:31 1! 3478 8715300 H:H 1.00e-02 R <0.02 000 € 0.00E+00 AR < 0.02 000 0.00E+00 AR
Vanadium as V 300 <41 102828 Hh 1.00E+02 R <0.02 0.00 G 0.00E+D0 AR <0.02 0.00 0.00E+00 AR
Zinc as Zn 79 402 1008216  H:H 1.00E+02 R Wy : 4:H 8.18E+01 R 0.20 502 ; 1.39805 &R
Fluoride as F- 15 13500 33858080 H:h 1.00E+02 R 2 aGi& Hh 1.82E+00 R 34 Sra 2026+01 R
Worst Case Scenario -V Worst Case Scenario it Worst Case Scenario '
Risk to-Enwronment: | AR Risk to Enviranment f R Risk to Environment R Risk to Environment



INORGANIC
COMPOUNDS

Aluminium as Al
Arsenic as As
Barium as Ba
Cadmium as Cd
Cabalt as Co

Chromium™ as Cr™”

Carper as Cu
lion as Fe

Lead as Ph
iian: anese as Mn
iviercury as H1
Nickel as Ni
Selenium as Se
Sitver as A
Titatium as Ti
Yanadium as ¥V
Zinc as Zn
Fluoiide as F-

MISK W ERVIFONMENT; o f An

Tahie A-16

CLASSIFICATION SUMMARY: WASTE STREAM - BF SLUDGE
[Waste Characterization - Iscor Vanderbijlpark Steel]

NAME OF WASTE STREAM: BF SLUDGE

4Bisposai Risk Quanti-

{1 ,-:aj
. 1
4 x
TOTAL ANALYSIS
?L.abs Cone. e
ppm ppb Site
600G 25766400  Hih
32 91633  HH
282 454133 HKh
<10 16104 HH
1.0 112723 HH
58 88672  Hh
27 43481 MM
323000 520158200 HMh
1352 2177261 H:H
4000 6441600  H:H
< 5.0 8052 HH
< 66 106286 HH
<50 8082 H:H
<10 18104  H:h
940 1513776 HH
< 86026  h
7 1300177 HH
15100 24317040 Hh

Worst Case Scenario

Risk to Environment .

1

5 PROBIT RUN

fication % R{AR

1.00E+02
1.00E +02
1.00E + 02
1.00E +02
2.00E-02
B.92E + 01
1.00E + 02
1.00E + 02
1.00E + 02
1,00E + 02
1.00€ +02
1.00E+02
9,86 +01
3.36E+01
1.00E + 02
999E+01 &
1.00E+02 R

o oo

e - R = B~ i~ - I~ - |

-2 m I =

i |

100E+02 R

TCLP EXTRACTION

Risk “Lak Conc.

ppm

.
< 0.02
099
< 0,07
<0.07
<0.05

e

1.4

< 0.02
<0.13
< 0.02
<0.02
< (.02
<102

0.8

e
ppb

72468
0.00
1594
97.0
0.00
0.00
0.00
#5702
24186
104876
0.60
0.00
0.00
0.00
0.00
(.00
262495
1288

VOLUME: ? 440 000 KG [ MONTH

S PROBIT AUN

4Dispnsal Risk Quanti-  Risk

Site
Hh
G
G
H:H
G
G

Worst Case Scenario ¥ 1V

Risk to Environment

fication % I /AR
265E+01 R
0.00E+0Q  »R
h.BhE12 ol
1.16E+00
0.00e+00 AR
0.0CE+00 AR
D.ODE+DD AR
9.99E+00
9.58E +01
1.00E+ 02

(.00E+00 &R
0.00E+00 R
0.00E+06  #R
0.00E+00 AR
0.00E+00 &R
0.00E+00
1.0BE+02

8.27€-05

AGIG .

®|ah Cone.  OEEC

PRI ppb
<0.15 0.00
<0.02 0.00
0.30 483
<0.03 0.00
<0,07 0.00
<0.07 0.00
<0.05 0.00
0.08 129
<0.02 0.00
10 16104
<002 0.00
<0.13 0.00
<0.02 0.00
<0.02 0.00
<0.02 0.00
<0.02 0.00
e 5153
7.0 19722

Worst Case Scenarin
Risk to Envirenment

Site

® PROBIT R
4[Zisptlsal Risk Quanti-  Risk
fication % R /AR
0.00E+Q00 wH
0.00E+00 =2
0.00E+00 i}
0.00E+08  «R
0.06E+0D0 1R
0.06E+00 R

=
=

oy I oy N = B = )

D.OCE+00 R
D.DOE+00 =R
D.00E+0D  »R
1.0DE+D2 R
0.00E+D0 AR
00CE+DG &R
0.00E+D0 .7
0.00E+00
0.00£+00
0.00f+00
2.75E+01
3.74E+ 01

TR TS ESSEE85 CaREEesssseEM
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LETIRnTy Table A-17

L
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L
o
)
e
:
:

- CLASSIFICATION SUMMARY: WASTE STREAM - BF PRIME GRANULATED SLAG
[Waste Characterization - Iscor Vanderbijlpark Steel

. “; NAME OF WASTE STREAM: BF PRIME GRANULATED SLAG VOLUME: 21,700,000 KG JMONTH
sk
INORGANIC el TOTAL ANALYSIS ® PROBIT RUN TOLY EXTRACTION S pROBIT RUN bl . o 5 ouounn o
COMPOUNDS 777 PlabCone.  ’EEC  “Disposal Risk Quanti- | labCanc.  °CEC  “Disposal Risk Quanti-  Risk 2iahConc.  °EEC  “Dispusal Risk Quanti-  Ris'

I ppm pph Site fication % ppm ppb Site fication %  R/AR nnn ppb Site fication % R /.
Aluminium as Al 40 69800 999675600  Hib 1.00E+02 R &= 27 386694  H:h 8.86E+01 R <0.15 000 ¢ 0.00£+00 &R
Arsenic as As l 23 329406 HH 1.00E+02 R <0.02 000 G 0.00E+00 AR <0.02 000 ¢© 0.00E+00 «R
Barium as Ba 78 1004 14379288  Hh 1.00E+02 R <% 35 50127 Hh 1.94£ +01 R 0.22 31561 G 2.50£-08 AR
Cadmium as Cd : <10 143220 HH 1.00E+02 R <0.03 000 @G 0.00E+00 &R <0.03 000 G 0.00E+00 &R
Cobalt as Co (53¢ ﬂ 5.2 74474  HH 559E+01 R <0.07 000 G 0.00E+00 «R <0.07 000 @ 0.00E+00 AR
Chromium®" as Cr* 4 iﬂ 28 401018 Hh 1.00E+02 R <0.07 000 G 0.00E+00 4R <0.07 000 ¢ 0.00E+00 AR
Lo erasCu o 10 143220 HH 1.00E+02 R <0.05 000 ¢ 0.00E+00. aR < 0.05 000 G 0.00E+00 AR
lion as Fe B 5700 81635400 Hch 1.00E+02 R 83 1188725  H:h 1.00E+02 R R 143220  Hh 8.18E+01 0
Lead as Pb 2 0 67 959574  HH 1.00E+02 R 0.05 716 H:H 257E+01 R <0.02 000 G 0.00E+00 4R
Man-anese as Mn Tao@] 7200 103118400 HH 1.00E+02 R : 515592 H:H 1.00E+02 R 20051 HH 1.00E+02 R
Mereury as H: 22 " <5.0 71610 HH 100E+02 R <0.02 0.00 6 0.00E+00 R <0.02 000 G 0.00E+00 »R
Nickel as Ni i 1 <66 945252  HH 1.00E+02 R <0.13 000 & 0.00E+00 R <0.13 000 G 0.00E+00 ~R
Selenium as Se v 18 757796  H:H 1.00E+02 R <0.02 000 8 0.00E+00 &R <0.02 000 €6 0.00E+00 =R
Silver as A+ 200 <10 143220  Hh 1.00E+02 R <0.02 000 € 0.00E+00 =»R <0.02 000 ¢© 0.00E+00  sR
Titatium as Ti i 3467  496h4374  HH 1.00E+02 R 1289  H:H 348602 ¢ <0.02 000 G 0.00E+00 &R
Vanadium as ¥ 53 <! 587202 Hh 1.00E+02 R 0.04 873 G 6.908-08 . <0.02 000 G 0.00E+00 &R
Zinc as Zn 70 31 443982  HH 1.00e+02 R 3294 HH 7.04E+00 R 0.04 573 G 5.20E-05 R
Fluaride as F- _ 50 15100 216262200 H:k 1.00E+02 R . 2864  H: 6.06e02 R 0.9 12880  Hh 3.84E+01

Worst Case Scenario [ 1 Worst Case Scenario '+ ¢ Worst Case Scenarir 1'H :

Risk to Environmen F Risk to Environmen t

. Bisk y Envirominent: ] AR Risk to Environment f



l ; ‘f_ \ Tabie A'IB

“secpcn 6. ioc  CLASSIFICATION SUMMARY: WASTE STREAM - BF OFF GRADE GRANULATED SLAG
B [Waste Characterization - Iscor Vanderhijlpark Steel]

WASTE STREAM NAME: BF OFF GRADE GRANULATED SLAG VOLUME: 21,700,000 KG | MONTH
INORGANIC ‘ TOTAL ANALYSIS ® ROBIT RUN TCLP EXTRACTION ® PROBIT RUN ACID RAIN EXTRACTION ® PROSIT RIL
COMPOUNDS { %Lab Cone. 3EEC 4[]ispﬂsal Risk Quanti-  Risk Lab Conc. EC  “Disposal Risk Quanti-  Risk  Lab Cone. SEEC 4Dispasai fisk Quanti-  Risk
pr ppm ppb Site  fieation % R{AR  ppm ppb Siie  fication % HIAR  ppm Epb Site fication % R /7

Aluminium as Al 1" 42800 1185861600 Hh 1.00E+02 R 22 215084  H:h 9.88E+01 R 0.29 4153 ' 3.46E08 3
Arsenic as As %R 18 257786 HH 1.00E+02 R <0.02 000 G 0.00E+0D AR <0.02 0.00 0.00E+00 <3
Barium as Ba .70 1197 17143434  Hh 1.0DE+02 R 12 17185 Hh 166E01 7 0.27 3887 283807 5
Cadmium as Cd E:-™ <10 143220 HH 1.006+02 R <0.03 000 © 0.00E+00 &R <0.03 0.00 ' 0.00E+00 &R
Cabalt as Co Lt 7.0 100254  M:H 767E+0v T <0.07 000 € 0.00E+00 AR <0.07 o0 0.00E+00 AR
Chiomium’ " as Ce°' A 45 644490  H:h 1.00E+02 R <0.07 0.00 G 0.00E+00 &R <0.07 0.00 G 0p0E+G0 AR
Carper as Cu E- <20 28644  iH 1.00£+02 R <0.05 p.00 G 0.00E+00 o < 0.05 000 & 0.00E-+00 AR
iron as Fe Ecooo, 5600 78771000 H:h 1.00E+02 R 12 171884  H:h 887E+01 R 38668  H:h 494E+00 F
Lead as Pb Faiv 57 816354 HH 1.00E+02 R <0.02 g.o0 G 0.00E+00 AR < 0,02 0.00 : 0.00E+00 AR
ian: anese as Mn 11200 160406400  H 100E+D2 . L 74 12 HH 100E+02 R 34 HH 9.99E+01 R
ifercury as Hg 2 4 <50 71610 HH 1.00E+02 R <0.02 000 6 0.00E+00 &R <0.02 0o G 0.0GE+00 ¥
ilickel as Ni 1945 <88 945262  HH 1.00E+02 R <0.13 000 G 0.00e+00 <0613 000 G 0.00E+00 .2
Selenium as Se k- 8.7 124601  HH 1.00E+02 R <0.02 000 @ 0.00£+00 <0.02 0.00 G 0.00E+00 '
Silver as Ag ﬁ‘ <10 143220 Hh 1.00E+02 F <0.02 000 ¢ 0.00£+00 . <0.02 000 G 0.00E+00
Titatium as Ti E- 4218 BO410186  H:H 1.00E+02 F ‘ 2578 ki 208£+D0 R <002 000 G 0.00E + 00
VYanadium as ¥ LT <y 587202  Hhb 1.ODE+02 [ 0.02 88 6 1.43E-11 AR <0.02 000 © 0.00E +00
Zing as Zn 7 25 358050 M {00E+02 R 07 1432 HH gpaE02 R oot Gw HE 4.24E-04
Fluoride as F- 15 16600 237745200 Hh 1.00E+02 R 2864  Hh gOBE02 7 . U 11488 Hk 2.88E+01

A ¥ Worst Case Scenario ! Worst Case Scenario H°. . WorstCaseScenarie, MH T

Hisk (o chviionineii ] Al Risk to Environment  F Risic to Environment i, [ 4 ) Risk to Environment | ¢




Draft for i
+LUSSION) Table A-19
L es8aren for VS CLASSIFICATION SUMMARY: WASTE STREAM - DR PRODUCT DUST
o [Waste Characterization - Iscor Vanderbijlpark Steel]
NAME OF WASTE STREAM: DR PRODUCT DUST VOLUME: 27,000,000 KG | MONTH
INDRGANIC Valuz TOTAL ANALYSIS % PROBIT RUN TELP CXiRAGTION MERTEIREIN ACID RAIN EXTRACTION ® pROBIT HUN
COMPOUNDS "4 2labConc.  EEC  “Disposal Risk Quanti- Risk °LabConc.  °EEC  “Misposal Risk Quanti- Risk ZlabConc.  °EEC  °“Dispesal Risk Ouanti-  Risk
pob i) ppb Site ficatien % RIAR  ppm opb Site fication % R[AR ppm ppb Site ficatien % R/ -7
Aluminium as Al ko 75200 1340084000  Hih 1006402 £ 44550 H:h 5.70E+00 A 0.28 4980 © 2.83807
Arsenic as As 18 320760  H:H 1.00E+02 R <0.02 000 G 0.00E+00 &R <0.02 0.00 € 0.00E+00
Barium as Ba g 616 10877120 H:h 1.00£+02 R - 'ren 8732 Hh 945604 R 0.18 3208 ¢ 308E-08 .
Cedmium as Cd 3" <10 178200  H:H 1.00E+02 R <0.03 0.00 € 0.00E+00 . <0.03 0.00 - 0.00E+00 R
Cobait as Co ! 10 178200 H:H 9.68E+01 R < 0.07 0.06 g 0.0DE+D3 AR < 0.07 0.60 ; 0.00E+00 &R
Chiomium® " as Cr*" 4 54 962280  Hih 1.00E+02 <0.07 000 & 0.00E+00  nR <0.07 000 0.00£+00 R
Co per as Cu 1 <20 35640  H:H 1.00E+02 R < 0.05 o0 € 0.0DE+06 4R <0.06 0.00 D.0DE+G0 4R
lron as Fe oM 36600 652212000  H:h 1.00E+02 F <0.05 000 @ 0.00E+00 4 0.09 1604 G 8.56E-13 AR
Lead as Pb 10044 38 677160 H:H 1.00E+02 R <0.02 000 ¢ 0.00E+C0 AR <0.02 0.00 ¢ 0.00E+00 AR
Mananese as Mn ang - 800 14256000 MM 1.00£+02 R 7 409865 - 1.00E+02. R D 7i3  HH 249801 T
Mercur as He 2 <50 88100  H:H 1.00E+02 R < 0.02 0.00 " 0.00E+00 AR <0.02 0.00 G 0.00£+00 w8
Niekel as Ni 1 <66 1176120 MM 1.00E+02 R <0.13 0o 0.00E+D0 AR <0.13 000 & D.00E+DD =¥
Selenium as Se 20 <5.0 88100 B:H 100E+02 R <0.02 0o D.ODE+00  aR <0.02 000 G 0.00E+00 ..
Silver as A 21 <10 178200  Hh 100E+02 R <0.62 000 0.00E+0D AR <002 0.00 G 0.00E+00 =P
Titatium as Ti ' 3890 51499800 H:H 1.00E+02 R <0.02 000 - 0.00E+00 AR <0.02 000 © 0.00E+00 =R
VanadiumasV 4.1 <4t 730620 Hh 100E+02 R <0.02 000 - 0.00E+00 AR <0.02 000 © 0.00E+0D0 -7
Zing as Zn S 9.8 174636 H:H 1.00E+02 R [ 1426 H:H 937602 R 0.06 1089  HH 120602 *
Fluoride as F- B 12400 220968000  H:h 1.00E+02 R 0.3 5348 Hil 2198400 R 7128 Hh 7.30E+00 R
Waste Stream classifies: H:H | H:h | 6 Worst Case Scenario : Worst Case Scenario [J§ 1" . Waorst Case Seenarig 0 en
Risk to Environment: | Risk to Environment Risk to Enviranment JJ. | Risk to Environment




INORGANIC
COMPOUNDS

Aturminium as Al
Arsente as As
Barium as Ba
Cadmium as Gd
Cobalt as Ge
Chromium®” as Cr°*
Coreras Cu

Iron as Fe

Lead as Pb

Man anese as Ma
Mercur asH_
Nickel as Ni
Selfenium as Se
Sitver as A
Titatium as Ti
Yanadivm as ¥
Zing 8s Zn
Fluaride as I

Waste Stream classifies: 11 H:b [ G
Risk to Environment: B [ AR

GCLASSIFIGATION SUMMARY: WASTE STREAM - DR WET SCRUBBER MUD

Tahle A-20

[Waste Characterization - Iscor Vanderhijipark Steel]

NAME OF WASTE STREAM: DR WET SCRUBBER MUD

TOTAL ANALYSIS
%lab Gonc,  °EEG
ppm opb

37000 2368740
12 768
270 17285
<10 540

7.0 448
33 2113
<20 128
116000 7426320
26 1665
700 44814
<50 320
<66 4275
<50 320
<10 840
2218 141996
<41 2625
29 1857
15200 973104

Worst Case Scenario
Risk to Environment .

% PROBIT RUN

4Dispcsai Risk Quanti-

Sile fication %

H:h 1.00E+02
H:H 3.81E-02
H:h 1.62E-01
iH 9.22E+M
G 0.00E-+ 00
a 8.66E-08
- 2.95E-03
H:h 1.00E+02
H:H 8.41E+01
H:H 1.00E+02
H:H 7.68E+ 01
o 2,62E+00
Hl 2.13£-03
G 1.b4E-09
H:H 1.00E+02
H:h 8.84E-02
H:H 4.75E-01
H:h 1.00E+02

[RRTI

1GLP EXTRAE HIOM

2lLabConc.  JEEC
ppm ppl
0.6 40.3
<0.02 0.00-
0.98 62.7
<0.03 0.00
<0.07 0.00
<0.07 0.00
<{.0§ 0.00
<005 0.00
0.02 1.28
4 31
<0.02 0.00
<0.13 0.00
<0.02 0.00
<0.02 0.00
<0.02 0.00
<0.02 0.00
0.06 3.80
0.2 12.8

Warst Case Scenarin
Risk to Environment

Siie

C
G
G
i
G
G
(i
G
G
HH
G
¢}
b

T

AEETITE TR
Risk
RIAR

“Disposal  Risk Quanti-
fication %

0.00E + 00
0.00E +00
0.00E +00
0.00E+00
0.00E+DD
0.00E +00
(.00E+GD
0.00E+00

0.00E + 00

5.2{F-04
0.00€+00
G.G0E +00
0.60E+00
0.00t+00
(.00E+00
0.00E + D0
6.00E+00
0.00E+0D

AR
AR
AR
Al

A

mhi
AR

AR
x

2(ab Cone.

amm
<{.15
< (.02
0.19
<0.03
<0.07
<0.07
< 0.0
0.06

<002

0.07

< 0.02
<0.13
< (.02
< 0.02
< 0,02
< .02
< 0,08
<01

VOLUME: 77.000 KG { MDNTH

~TRAGTION

3EEC

ppb
0.00
0.00
12.16
0.00
0.00
0.00
0.00
3.84
0.00
4.48
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Worst Case Scenario
Risk to Environment

Site

Vi

e v

8 RORIT RUN

4Disposa| Risk Quanti-

s

fication %
0.00E~+00
0.00E+00
G.COE+00
0.0DE+00
0.00E+00
0.00E 00
3.00E +40
{1.0GE + 80
0.00E +00
0.60E+00
0.00E-+00

0.00E+ G0

0.00C + 00
0.00E + 00
0.00E +0D
0.00E +DD
0.GOE+ 00
0.00E 00

Risk

RJ-8

Ak
AR

Al
LA



; SSiom Tahle A-21
% - > 3 CLASSIFICATION SUMMARY: WASTE STREAM - EAF SLAG
S [Waste Characterization - Iscor Vanderbijlpark Steel]
NAME OF WASTE STREAM: EAF SLAG VOLUME: 10,500,000 KG | MONTH
INORGANIC TOTAL ANALYSIS S piusi UM TELP EXTRAL . . 5 {OBIT RUN © 'TRACTION & pRoBIT
COMPOUNDS o %\abConc.  JEEC  “Disposal Risk Quanti- " %tabConc.  °EEC  “Disposal Risk Quanti-  Risk Zleh Gone.  SEEC “Disposal Risk Quanti-  Risk
T ppm ppb Site fication S | ppm pob Site fication % R [AR o ppb Site fication % R [AR
Aluminium as Al 71000 492030000  H:h 1.00E+02 R 249480  H:h 9.63E+01 R <0.15 000 & 0.00E+00  #R
Arsenic as As . 19 131670 HH 1.00E+02 F 0.02 139 G 1.74E-08 R <0.02 000 G 0.00E+00  «R
Barium as Ba E 1007 6978510  H:h 100E+02 Rk . .14 9009 H:h 124603 7 0.18 1247 € 2.336-13 AR
Cadmium as Cd F <10 69300  H:H 100E+02 R <0.03 000 G 0.00E+00 .. <0.03 000 6 0.00E+00 .
Cobalt as Co € 6.2 42966  H:H 1.77E+01 R <0.07 000 6 0.00E+00 4R <0.07 000 G 0.00E+00 .
Chromium’® " as Cr** a 33 228690  Hih 9.99E+01 R <0.07 000 € 0.00E+00 &R <0.07 000 & 0.00E+00 ~FR
Cotrer as Cu 1 <20 13860 H:H 100E+02 R <0.05 000 6 0.00E+00 AR <0.05 000 & 0.00E+00 AR
lion as Fe on 5600 38808000  H:h rooes02 ¢ Foor 110880  H:i 6.58E+01 R 0.06 416 ¢ 0.00E+00 AR
Lead as Pb 1 54 374220 HH 1.00E+02 R T 416 Hil 433+00 2 <0.02 000 @ 0.00E+00 AR
Man anese as Mn 30 8600 59598000  HH 1.00E+02 R - & 415800  H:H 100E+02 R 2. 15246 R 9.998+01 8
Mercur as Hs 2 <50 34650  H:H 1.00E+02 R <0.02 000 ¢ 0.00E+00 AR <0.02 000 ¢ 0.00E+00 R
Nicked as Ni 114 <66 457380 H:H 1.00E+02 R <0.13 000 G 0.00E+00 AR <0.13 000 G 0.00E+00  «R
Selenium as Se 2 <5.0 34650  H:H 1.00E+02 P <D.02 000 ¢ 0.00E+00 AR <0.02 000 G 0.00E+00  ~F
Silver as Ag 2000 <10 69300  Hh 9.92E+01 R <0.02 000 G 0.00E+00 AR <0.02 000 © 0.00E«00 4R
Titatium as Ti 73 3626 24435180 HH 1.00E+02 R (0% 832 H:H 109603 R <0.02 0.00 © 0.00E+00 R
Vanadium as V 12045, <a 284130 H:h i.00E+02 R 0.03 208 © 233613 AR <D.02 000 © 0.00E+00 aR
Zinc as Zn 7" 18 124740 HH 1.00E+02 R 0.06 418 © 193606 AR <0.04 000 ¢ 0.00E+00 R
Fluoride as F- 18 12300 85239000 Hh 1.00E+02 R 0.20 1386 1.66E04 AR <0.10 000 © 0.00E+00 #R
Waste Stream classifies: [:H [ H:h [ G Worst Case Scenario 1! e Worst Case Scenario Worst Case Scenario 1!
Risk to Environment: | AR Risk to Environment Risk to Environment Risk to Environment |




ot CSCUssic Tahle A-22

L PrestalCs " § CLASSIFICATION SUMMARY: WASTE STREAM - FOUNDRY CYCLONE DUST
[Waste Characterization - Iscor Vanderbijlpark Steel]

NAME OF WASTE STREAM: FOUNDRY CYCLONE DUST VOLUME: 4,000 KG | MONTH
INORGANIC Val TOTAL ANALYSIS ® PROBIT RUN CATRACTION % PROBIT RUN ACID RAIN EXTRACTHIN PROBIT RUN
COMPOUNDS ‘ “LabConc.  JEEC  “*Disposal Risk Quantic Risk ZiabConc.  °FEC  “Disposal Risk Ouanti-  Risk “labCone.  %EEC  “Disposal Risk Quanti-  Risk
ppro pob Site  fication % R[AR  ppm pob Site  fieation % RJAR  ppm ppis Site  fication % /.-
Aluminium as Al 10 18000 47520 H:h 7.30E+00 R 5.2 14 g 0.00E+00  AH .35 0.524 G 0.00E+Q0 AR
Arsenic as As sl <12 32 G p.00E+0Cc AR < 0.02 0.00 i [1L.OCE+00 AR <0.02 0.00 & D0.00E+00  wR
Barium as Ba a 120 317 f 0.00E+DD AR 0.41 1.1 G D.ODE+D0 AR 0.14 0.370 B 0.00E+00 &K
Cadmium as Cd 215 <10 26 Hh 6.59EDH T <0.03 gog G 0.00E+00 AR <0.03 1110 G.00E+0D AR
Cobalt as Co 6905 7.4 20 G 000E+0D . <0.07 0oo 6 0.00E+D0 AR <0.07 g.00 i D.OCE+DD AR
Chromivm®" ascr®” 27} 28900 76288 Hh 8.28E +01 <007 000 o DODE+00 AR <0.07 000 ¢ 0.00E+0D 4
Coier as Cu k. 14 37 6 8.85E-08 o <0.05 0.00 G 0.00E+00 AR <0.05 0.00 G 0.00E+0D 4R
Iren as Fe o 31700 83688  H:h 444E+01 R 20 53 G 0.00E+00 AR 0.89 2% € D.0CE+00 AR
Lead as Ph E 173 457  HH §.30E+00 F <0.02 oo G 0.0DE+DD AR <0.02 0.00 § 0.0BE+00 4R
Man anese as Mn F: 300 792 HH 462601 R 21 55 & 1.38E-12 AR 0.58 1.53 G 0.00E+0D R
Mercur as H: 2 <5.0 13 Hi 1.82E.08 <0.02 000 ©  DD0E+00 AR <0.02 000 G 0.0DE+00 .
Nicket as Ni Er 1 < 66 174 i 122613 0.16 0.422 B 0.00E+00 &R <0.13 0.00 0.00E+DD &R
Selenium as 8¢ ‘2 <5.0 13 ' 0.00E+00 <0.02 0.00 4§ 0.00E+0D AR < 0.02 0.00 it D.OCE+D0 AR
Silver as A o <10 26 ' 0.00E+00 <0.02 0.00 G U.00E+00 AR < 0,02 0.00 b D.ODE+D0 AR
litatium as Ti e 1591 4200 i 1.38E+01 <0.02 0.00 G 0.DDBE+DD AR < 0.02 0.00 G G.00E+00 %
Vanadium as V E;‘ <1 108 G D.O0DE+00 - <0.02 0.00 6§ 0.00E+00 AR < 0.02 000 G 0.00E+00 -
Zinc as Zn s 9 240 G 3.55E-09 0.28 0.738 G 0.00E +00 0.04 0.110 B 0.0CE+00D !
Floorideas F- s 14800 30072 Hh 0.69E+01 0.6 158 G 0.00E+ 00 0.57 5 G 0.00E+00
Wasta Stream classifies: !'H [ H:h | G Worst Case Scenario el ’ Worst Case Scenarig Worst Case Scenario €|
Risk to Environment: 7 { AR Risk to Envirenment - Risk to Environment _ /'f Risk to Environment /7




| Table A-23
REWEAren 1or iva | CLASSIFICATION SUMMARY: WASTE STREAM - BOF GRID
[Waste Characterization - Iscor Vanderbijlpark Steel]
r WASTE STREAM NAME: EOF GRID VOLUME: 459.000 KG j MONTH
INORGANIC 7 TOTAL ANALYSIS S uET RUR 8 i T RUN ACID RAIN FXTRAZTION: ® prioats s
COMPOUNDS A o labConc.  SEEC  “Disposal Riskfwanti Risk “labConc.  “t6C  “Disposai Risk Quanti-  Risk “LabConc.  *EEC  °Disposai Risk fluanti-  Risk
’ /{i npm apb Site fication % R/!+%  ppm nph Site fication % Bfab ppm pph Site fication %  f /¥

Aluminium as Al 117003 tboo 1817640  H:h 1.00E+02 1.6 485 ¢ 0.00E+00 0.17 bi & 0.00E+00 it
fisenic as As 4.5 <12 3635 a7e+01 <0.02 000 € 0.00E+00 <0.02 oo - 0.00E+00 R
Barium as Ba 14 24 . 7.35E-07 - 0.47 142 6 0.00E +00 .10 w3 0.00E+00 :R
Cadmium as Cd shiY <10 3028 HH 1.00E+02 . : 394 KM 2.78E-03 <0.03 0.00 ~ DOOE+00 R
Cobalt as Co 604, 5.2 1575 G 228611 AR <D.07 000 G 0.00E +00 <0.07 0.00 - DDOE+CD R
Chromium™” as Cr * as 133 40291 Hh 382E+01 R <0.07 000 &6 0.00E+00 . <0.07 0.00 0.00E+B0 .
Coerer as Cu 1 24 7271 HH 1.00E+02 <0.05 600 ¢ 6.00E+60 <0.05 oo - 0.00E+80  wR
Iron as Fe 8n 778000 735687320  Hh 10002 . ”mn 366657 Hh 8.97E+01 0.44 133 0.00E+00 R
Lead as Pb 1 <18 5453  HH 1.00E +02 0.1 333 6 249608 <0.02 000 G 0.00E+00 AR
Manranese as Mn oo 3029400  HH i.00E+02 w07 24841  HH 1.00E+02 I} 0.20 606 © 4.79E-12  aR
Mercury as H . <50 1515 HH I.00E+02 <0.02 {1.00 G 0.00E+00 AT < 0.02 0.00 G D.00E+00 ~R
Nickel as Mi 1145, <88 19994 11 8.64E+01 <013 000 G 0.00E+00 <0.13 000 ¢ Q.00E+00  »R
Selenium as Se & 27t <6.0 1515t L46E+01 R <0.02 000 G 0.00E+D0 . <0.02 000 6 G.O0E+00 AR
Silver as A E‘ i <10 3029  Hh 11302 R <0.02 goo G 0.00E+00 ~R <0.02 goo n 0.C0E+BD =R
Titatium as Ti i 470 142382 H:H 1.00E+02 R 0.02 810 G C.00E+0G &R <0.02 0.00 - 0.00E +08 ‘
Yanadium as V 57 17268  Hh 7HE+DT R 0.04 12.1 it 0.00E+00 AR < 0.02 gos o 0.0GE+D0
Zinc as Zn E‘"“ 307 93003 = 100E+02 R 0.59 179 € 856611 AR <0.04 po G 0.0CE+00
Fluoride as F- 15 15100 4574394 Hih 1.00E+02 R <b 000 0.00E+00 AR 0.4 121 - 0.00£-+00

Worst Case Scenario H''! Worst Case Scenaric . - Worst Case Scenario i ,m.,,,. St

Hisk 1o Environmeni: Risk te Environment I Risk to Environment Risk to Environmant




INGRGANIC
COMPOUNDS

Aluminium as Al
Arsenic as As
Barium as Ba
Gadmium as Cd
Cobalt as Co
Chromium®
Copper as Cu

lron as Fe

lead as Ph
Manganese as Mn
ercury as Hyg
ilickel as Ni
Selenium as Se
Silver as Ag
Titatium as Ti
Yanadium as V
Ziiic as Zn
Fluoride as F-

“as Crt”

.
£ ?‘Q"""‘C"‘(,\r"

Table A-24

CLASSIFICATIUN SUMMARY: WASTE STREAM - DR RAW MATERIAL DUST, FURNACE DUST & SEPARATION DUST
[Waste Characterization - Iscor Vanderbijlpark Steel]

SN S
WASTE STREAM NAME:
TOTAL ANALYSIS 5 PROBIT RUN
% .ab Conc. ke 4Disposa! Risk Quanti-  Risk
E:l ppm ppb Site ficatien S R{af
[ 8900 152724000 H:h 1.00E +02
B <12 205920 H:H 1.00E+02
E7o00k 260 4461600  H:h 1.00E +02
E: <10 171600 H:H 1.00E +02
Weon, 5.4 92664 1M 7.18E+01
31 531960  H:h 1.00E + 02
1 3 51480 I .00 +02
49300 8459880000  H:h 1.00E + 02
<18 308880  HH 1.00E +02
- 500 8580000 H:H 1.00E + 02
23 <5.0 85800  H:H 1.00E+02
TRRE <66 1132560 H:H 1.00E +02
E-o <5.0 85800  H:M {.0OE+ D2
or0™ <10 171660 Hh .00E +02
E 360 6177600 LI 1.00F +02
L <41 703560  H:h 1.00E+02
7 16 274560 1M 1.00E + 02
15 11600 199056008  Hh 1.00E + 02
Worst Case Scenarig’  H1' ¥

Risk 10 Environment: K | AK

Risk to Enviranment |

F\

TCLP EXTRACTION
3EEC

2|.ab Cone.

k:

<0.02
g
<0.03

ppm

49

<0.07
<0.07
<0.05
<0.02z

1n
<0.02
<013
< .02
<0.02
<0.02
<0.02

nn

<01

ppb
66640
0.00
17160
0.00
0.00
0.00
0.00
68640
0.00
326040
0.00
0.00
0.00
0.00
0.00
0.00

51a0

3432

4Dispnsa!

Site
H:h
G
H:h

Waorst Case Scenario ’ HH
Risk to Environment l t

DR RAW MATERIAL DUST, FURNACE DUST & SEPARATION DUST

5 PROBIT Gl

Risk Quanti-

fication %

2.31E+01
0.00E+00

1.54E.01
0.00E+00
0.00E+00
0.00E+00
(0.00E+00
2.98E+01
0.00E+00
1.00€+02
0.00E+00
0.00E +00
0.80E+00
0.00E+00
0.00E+00
0.00E+00
2.74E+01

1.97E-01

Risk
R{Ak
R
AR
R
AR
AR
AR
AR

AR

AR
AR

VOLUME: 26,000,000 {{G/ MONTH

ATIDRANG ST 1 % PROGIT KU
%lab Conc.  °EEC  “Disposal Risk Quanti-  Ris’
ppm ppb Site fication 5% K/ aR
<0.15 000 G 0.00E+00 4R
<0.02 000 G 0.00E+00 #R
0.33 5663 G 157605 R
<0.03 0.00 £ 0.00E+00 &R
<0.07 000 ¢ 0.006+00 4R
<0.07 000 © 0.00E+00 AR
<0.05 000 ¢ 0.00E+00 AP
<0.05 000 6 0.00E+00 R
<0.02 000 G 0.00E+00 AR
17 i8876  H:H 1.00E+02 R
<0.02 000 6 0.00£+00 ~P
<0.13 000 ¢ 0.00E+00 AR
<0.02 000 G 0.00E+00 AR
<0.02 000 G 0.00E+00 AR
<0.02 000 G 0.00E+00 AR
<0.02 000 O 0.00E+00 AR
0.04 686 G 287604 4R
1716 Hh 1.14E03 R
Worst Case Scenario l’ H:H
Risk to Environment [ | 4



Table A-25
GLASSIFICATION SUMMARY: WASTE STREAM - VAALDAM SLUDGE
[Waste Characterization - Iscor Vanderbijlpark Steel]
NAME OF WASTE STREAM: VAALDAM SLUDGE VOLUME: 2,000,000 KG | MONTH
INDRGANIC ) TOTAL ANALYSIS 5 PROBIT RUR LY EXTRACTION 5 PRORIT RUN SRR T RACTION 8 PROBIT B
COMPOUNDS 100 2tabGone.  SFEC “Disposal Risk Quant- Risk ZlabConc.  JFEC  “Oisposal Risk Ouanti-  Risk ZlabConc.  °EEC  “Disposal Risk Quanti-  Risk
0 pom pob Site fication % R/[AR ppm ppb Site fication %2 RJAR ppm pob Site fication % R AR
Alumisium as Al Z0000T 108000 142560000  H:h 1.00E+02 R <0.15 000 & 0.00E+00 AR <0.15 000 G 0.00E+00
Arsenic as As B 32 42240 HH 100E+02 R <0.02 0.00 6 0.00E+00 AR <0.02 000 & 0.00E+00
Barium as Ba 7500 357 471240 H:h 1.00E+02 R 0.84 1108 ¢ 5.56E-14 4R 0.21 2776 0.00E+00 #R
Cadmium as Cd - a1” 6.9 9108  HH 1.00E+02 R <0.03 000 & 0.00E+00 AR <0.03 000 © 0.00E+00 ~R
Cobalt as Co ond® 14.0 18480 HH 50201 R <0.07 000 G 0.00E+00 AR <0.07 000 G 0.00E+00 «R
Chiomium® " as C°* 27 148 195360  H:h 997e+01 R <0.07 000 G 0.00E+00 AR <0.07 000 & 0.00E+00 AR
Corser as Cu 1t 35 46200 H:H 1.00E+02 R <0.05 000 ¢ 0.00E+00 AR <0.05 000 0.00E+00 &R
Iron as Fe coogll 57200 75504000  Hib 1.00E+02 R <0.05 000 © 0.00E+00 R <0.05 000 G 0.00E+00 -
Lead as Pb 00 112 147840 H:H 1.00E+02 R 0.05 66 5.88E-06 AR <0.02 pO0 6 0.00E+00 #R
Man:anese as Mn 572 755040 H:H 1.00E+02 R i .~ HH 507601 R 0.01 13 ¢ 0.00£+00 #R
iercury as Hr <5.0 6600  H:H 1.00E+02 R <0.02 000 G 0.00E+00  #R <0.02 0.00 - 0.00E+00  sR
Nickel as Ni L <66 87120 HH 1.00E+02 R <0.13 000 ¢ 0.00E+00 AR <0.13 0.00 & 0.00E+00 AR
Selenium as Se [ <50 6600  H:H 9.66E+01 R <0.02 000 6 0.00E+00 AR <0.02 000 © 0.00E+08 AR
Silver as Ag 70004 <10 13200 H:h 2.086+01 R <0.02 000 & 0.00E+00 xR <0.02 0.00 6 0.00E+00 4R
Titatium as Ti a1y 3902 5150640 HH 1.00E+02 R <0.02 000 @ 0.00F+00 ~R <0.02 000 G 0.00E+00 »R
Vanadium as Y W20y 73 96360  H:h 1.00E+02 R <0.02 000 & 0.00E+00 AR <0.02 000 & 0.00E+00 #R
Zing as Zn 700 100 132000 H:H 1.00E+02 R 0.12 158 G 198E11 AR <0.04 000 ¢ 0.006+00 «F
Fluoride as F- 17 14 18480 Hh 6.586+01 R <01 000 © 0.00E+00 AR <0.1 000 © 0.00E+00 #R
Worst Case Scenario.  H-1 o Worst Case Scenario Lo i Worst Case Scenario ' ©
Risk. o Environment: 1t/ AR Risk to Environment = R Risk to Environment Risk to Environment /"




(Rralt for disrussion Table A-26

. ot " CLASSIFICATION SUMMARY: WASTE STREAM - DOLOCHAR -Tmm
- [Waste Characterization - Iscor Vanderbijipark Steel]

B ) NAME OF WASTE STREAM: DDLOCHAR -Tmm VOLUME: 1,500,000 KG [ MONTH
INDRGANIC V TOTAL ANALYSIS 5 L1087 RUN 16LE £ 1 RACTION % PROBIT RUN ACID RAIN EXTRACTION % PROBIT RUK
COMPOUNDS ( %lab Conc.  °EEC  “Disposal Risk Quanti- Bisk 2labCene.  °EEC  “Disposat Risk Ouant-  Risk 2LabCone.  °EEC  “Disposal Risk Quan-  Risk
f ppm pph Site fication % R{AR  ppm ppb Site fication % B {7 npnt ppk Site tification [ &k
Aluminium as Al 19 58300 53757000  Hh 1.00E+02 R 2.1 078 6 6.93E-12 4K 0.28 27 6 0.00E+0D  «F
Arsenic as As K 17 16830 H:H  G9BE+01 R <0.02 000 ¢ 0.00E+0D AR <0.02 000 ¢ 0.00E+00 ..f
Barium as Ba aen: 360 356400  H:h 9.99E+01 R 0.51 804 G 0.00E+00 AR 0.26 257 6 0.00E+00  nk
Cadmium as Cd a1 ™ 5.5 5544 HiH 100E+D2  ° <0.03 000 € 0.00E+00 &R <0.03 000 ¢ 0.00E+DD AR
Cabalt as Co F; 55 5445 36305 w0 <007 000 © 0.00E+00 AR <0.07 000 & 0.00E+D0 AR
Chromium®* as Cr** r 38 37620 Hh 3.326+01 R <0.07 000 G D.00E+D0 A <0.07 poo 0.00E+00 AR
Co per as Cu 1 6.9 6831 iH 100E+02 R <0.05 000 0.00E+00 AR <0.08 000 = 0.00E+00 R
tron as Fe 59100 58509000  H:h 100E+02 R AS 38610 Hh 481E+00 R 0.14 139 6 0.00E+00 2R
Lead as Pb 1 26 25740 HH 1.00E+02 R <00 000 G 0.00E+DD AR <0.02 000 G 0.00E+00
Man anese as Mn 3 1200 1188000 H:H 1.00E+02 R 14850  H:H 9.99F+01 R 0.20 198 G 5.88E06 R
Mercury as Hg k: <50 4960 H:H 1.00E+02 R <0.02 000 & 0.00E+00 AR <0.02 000 € 0.00E+0D AR
Nickel as Ni A <66 65340 H:H 1.00E+02 R <0.13 000 ¢ 0.00E+00 - <0.13 000 ¢ 0.00E+00 AR
Selenium as Se E- <5.0 4850  H:H 8.96E+01 P 0.03 3 0 0.00E+00  »f <0.02 0.00 & 0.00E+00 R
siverasde o <10 9900  H:h 847€+00 R <0.02 0o 0.00E+00 AR <0.02 000 € 0.00E+00 i
Titatium as Ti ¥ 2642 2615580 M 1.00E+D2 R 0.07 69 ¢ 0.00E+00 AR <0.02 000 € 0.00E+00 AR
Vanadium as V <# 40590  Hh 9.87E+01 R <0.02 DO0 6 QOOE+D0 AR <0.02 0.00 G DODE+00 AR
Zing as Zn 7r 13 12870 H4:H 8.83E+01 R <0.02 0o 6 0.00E+D0 AR <0.04 000 G 0.00E+00 AR
Fluaride as F- 160 158400  H:h 1.00E+02 R <0.1 000 © 0.00E+00 AR <91 0.00 G 0.00E+00 4R
1 Warst Case Scenario gl e Worst Case Scenario .« Worst Case Scenario [ ;
HisK to Efvironmient: i f Al Risk to Enviranment v o FR ) Risk to Environment Risl to Environment ~ F




OGRS DERTTIAL Table A-27
| Research for iVS
o ' CLASSIFICATION SUMMARY: WASTE STREAM - DOLOCHAR +1mm
[Waste Characterization - Iscor Vanderbijlpark Steel}
h NAME OF WASTE STREAN: DOLOCHAR +1mm VOLUME: 9,800,000 KG ) MONTH
INORGANIC dal TOTAL ANALYSIS 5 UG T RUN LT S PROBIT RUN ACID RAIN EXTRACTION S PROBIT RUN
COMPOUNDS jlfr' %labConc.  FEC  “Disposal Risk Quanti- Risk 2labConc.  °E£C “Disposal Risk Quant-  Risk 2tahComc.  °EEC  “Disposal Risk Quan-  Risk
oy ppm ppb Sile fication % RIAR  ppm ppb Site ficaion%  R{4R  ppm ppb Site fication % R/ER
Aluminium as Al 10005 52800 311256000  H:h 1.00E+02 R 2. 17226 H:h 204E02 N 0.60 3564 © 5.66E-08
Arsenic as As 47, 26 154440  H:H 1.00E+02 R <0.02 000 & 0.00E+00 AR <0.02 000 & 0.0DE+00 .-
Barium as Ba LTROEE 443 2631420 Hh 1.00E+02 R 0.90 5346 6 B71E06 4R 0.23 1366 © 755613 4
Cadmium as Cd By 8.5 51084 Hu 1.00E+02 R <0.03 000 & 0.00E+00 4R <0.03 0.00 i 0.00E+00 B
Cobalt as Co i 5.7 39788 HH 141E+01 R <0.07 000 &© 0.00E+00 AR <0.07 000 € 0.00E+00 -
Chromium®~ as Cr®” 98 582120 M 1.0DE+02 R <0.07 poo 0.00E+00 &R <0.07 000 - 0.00E+00 =P
Cosrr as Cu ks 8.0 47520  H:H 1.00E+02 R <0.06 000 @ 0.00E+00 AR <0.06 000 G 0.00E+00 ..
Ivon as Fe He 78000 463320000 Hh 1.00E+02 T C.74 4386 © 223807 AR <0.05 0.00 @ 0.00E+00 AR
Lead as Ph 1 43 255420  H:H 100E+02 ' 18 HH 160603 R <0.02 000 G 0.00E+00  #R
IMan . anese as Ma oA 1800 10692000 HH 1.00E+02 K 713 HH 248E01 R 0.01 hg 0 340812 &R
Wercury as Hg L& <50 26700 HH {.00E+02 R <0.02 000 G 0.00E+00 <0.02 0.00 6 0.00E+00 #R
Nickel as Ni w147 <66 382040 HH 1.00E+02 R <0.13 000 G 0.00E+00 i <0.13 000 6 0.00E+00 #R
Selenium as Se T 61 <50 29700 HH 1.ODE«D2 R . 216 H:H 1.71E02 R <0.02 000 6 0.00E+00 AR
Sitver as Ag <o <10 59400  Hh 9.83€+01 R <0.02 000 G 0.00E+00 AR <0.02 008 6 0.00E<00 AR
Titatium as Ti 731- 2820 16750800 H:H 1.00E+02 R 0.09 535 G 17105 &R <0.02 000 & 0.00£+00 =R
Vanadium as V 1705 <M 243540 Hh 1.00E+02 R <0.02 000 &  O000E+00 AR <0.02 000 ¢ 0.00E+00
Zinc as Zn Tty 18 106920  H:H 1.00E+02 R 0.07 416 © 193606 #R <0.04 0.00 & 0.00E + 00
Fluaride as F- 1505, 177 1051380  H:h 1.00E+02 R 0.16 950 381E06 . ¢ 0.15 891 € 92E-06
It Worst Case Scenario . M T Worst Case Scenario 1" Worst Case Scenarin ©
Risk to Enviranment: 1 | AR Risk to Environment | Risk to Enviranment | Risk to Environment "




Table A-28

LS S LA TN LY ',fg;-; x CLASSIFICATION SUMMARY: WASTE STREAM - BOF SLUDGE (MUD)
[Waste Characterization - Iscor Vanderbijlpark Steel]

{ ’ WASTE STREAM NAME: BOF SLUDGE (MUD) VOLUME: 3,000,000 KG ] MONTH
INORGANIC 3 TOTAL ANALYSIS ® PROBIT AUN TCLP EXTRACTION ~ S PROBIT RUN ACID RAIN an ® pROBIT RUY"
COMPOUNDS 30 ZlabCone.  °EEC  “Disposal Risk Quanti- Risk “labComc.  °FEC  “Disposal RiskQuenti:  Risk ZlabComc.  °EEC  “Disposal Risk Quan-  Risk
ppm ppb Site fication% R/AR  ppm ppb Site fication % R /AR ppm ppb Site fication % S /AR

Aluminium as Al o 11600 22968000  H:h 1.00E+02 R 1.9 3762 G 1.08E-08 AR <0.15 000 G 0.00E+00 &R
Arsenic as As E- 46 91080 HH 1.00E+02 R <0.02 000 ¢ 0.00E+00 &R <0.02 000 & 0.00E+00 &R
Barium as Ba k- 54 106920  H:h 731E+01 R 0.67 1327 6 52213 AR D.15 297 G 0.00E+00 AR
Cadmium as Cd E: 22 43560 Ml 1.00E+02 R, 00F 99 HH 1.29E+00 R <0.03 000 © 0.00E+00 &7
Cobalt as Co E:- 22 43560  H:H 1.84E+01 R <0.07 000 ¢ 0.00E+00 AR <0.07 000 & 0.00E+00 AR
Chromivm®" as C°”  [Ria 210 415800  Hh 1.00E+02 R <0.07 000 G 0.00e+00 AR <0.07 000 ¢ 0.00E+00 &R
Coreras Cu E- 42 83160  H:Hl 1.00E+02 R <0.05 000 ¢ 0.00E+00 AR <0.05 000 G 0.00E+00 &R
lron as Fe E:o 5540007 . Hh 100E+02 R 277 1245020 W 1.00E+02 R 0.28 554 6 0.00E+00 AR
Lead as Pb E- 48 95040 HH 1.00E+02 R 0.03 59 G 179808 AR <0.02 000 & 0.00E+00 AR
Man: anese as Mn E: 10900 21582000 H:H 1.00E+02 R 54 106920  H:H 1.00E+02 R 0.04 79 0 138610 - ¢
Wercur as H: E: <5.0 9900 HH 1.00E+02 I <0.02 000 G 0.00E+00 A" <0.02 000 ¢ 0.00F +00

Nickel as Ni 2F <86 130680  H:H 1.00E+02 R <0.13 000 & 0.00E+00 AR <D.13 000 6 0.00E+00
Selenium as Se E- <5.0 9900 HH 9.96E+01 R <0.02 000 G 0.00E+00 AR <0.02 000 © 0.006+00 AR
Silver as A« k> <10 19800  H:h 492E+01 R <0.02 000 € 0.00E+00 AR <0.02 000 &6 0.00E+00 &R
Titatium as Ti By 700 1386000 H:H 100E+02 R 0.07 139 6 2.20E12 AR <0.02 000 & 0.00E+00 &R
Vanadium as ¥ K1 <41 81180  Hh 1.00E+02 R <0.02 000 & 0.00E+00 AR <0.02 000 & 0.00E+00 &R
Zinc as Zn E- 5508 10905840 H:H 1.00E+02 F e 1980 H:H 6.79E01 R <0.04 000 © 0.00E+00 iR
Fluaride as F- L 411 813780  H:h 1.00F+02 R ° 27 5346 H:h 2198400 R mm 6930 M 6.56E+00 R

Worst Case Scenario . I‘.‘H_,‘ Worst Case Scenario p 1! Worst Case Scenarie  I'™"
Risk to Environinent: 1 { AR Risk to Environment Risk to Environment | | Risk to Environment 1
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APPENDIX C

AREA (HECTARE} REQUIRED FOR DISPOSAL OF ISCOR VANDERBIJLPARK
STEEL SOLID WASTE CALCULATIONS ACCORDING TO TOTAL LOAD PRINCIPLE
- TCLP MOBILITY {INCLUDING SLAGS)

TABLE B-1



Table B-1

ACCORDING TO TOTAL LOAD PRINCIPLE - TCLP MOBILITY (INCLUDING SLAGS)

AREA (HECTARE) REQUIRED FOR DISPOSAL OF ISCOR VANDERBIJLPARK STEEL SOLID WASTE CALCULATIONS

4 B3 i 1 Mn 5 F-
ACCEPTABLE RISK {:/ha) 15152 11818 46.9 13636 152 454 061 7273
TOTAL LOAD {glha) 1515200 1181800 4687 1363600 15200 45400 106100 227300
WASTE SITE: H:H | H:h Mo Ba Fe Pb_ Mn 0 F
WASTE STREAM NAME gim gim gim gim afm gim gim gim
_BOF SLAG {COURSE) o 57750 84000 000 5915000 2800 3850000 2800 105000
EAF BAGHOUSEDUST 430 600 185 000 90 56500 76500 19500
BOF BAGHOUSE 2 DUST 740 130 000 98 0.00 4 ) 4000
__BOF BAGHOUSE 3 DUST o 230 33 15 19 2 4200 12600 800
__CONTINEOUS CASTER V3 SLUDGE 0.00 9.92 6.2 28861 217 806 434 B2
_BFDDUST 27740 3496 0.00 11400 304 91200 21860 7600
BESWDGE _.__ 10800 2416 146 70760 3660 158600 397720 1952
OR PRODUCT DUST 67500 13230 000 000 0.00 621000 21860 8100
__DRWETSCRUBBERMUD — & __ s1 000 __ 000 18 45 B8 194
EAF SLAG 378000 13650 000 168000 830 630000 630 2100
_VAALDAMSLUDGE 000 te80__ 000 000 _ 100 120 240 __ 000
_DOLOCHAR-fmm B 350 915 0.00 58500 0.00 22500 0.00 0.00
DOLOCHAR + 1mm 26100 8100 0.00 8660 180 1080 630 1440
"~ BOF SLUDGE (MUD) 5700 2010 150 1887000 90 162000 3000 8100
TOTAL (gim) 681121 130365 482 8146296 7860 5597860 518014 158618
TOTAL (glyr.) 8173452 1564380 5786 87755552 94321 67174315 6216170 1903411
(A) HECTARES REQUIRED (hajyr.) 5.4 1.3 1.2 71.7 6.2 1480 68.5 8.4
WASTE SITE: ©
| LADLEFURNACE t&2BAcHousEousT b sl 73l oo ooof - esl  osoo] _.__J:al,,m__l_z_qu
BOF BAGHOUSE 1 DUST 250] 3 0.00] 10 3 1 16 900
FOUNDRY CYCLONE DUST 21 16 0.00 80} 0.00 84 1.12 24
TOTAL {gim) 310 218 0.00] (3| 9.5 95.5 1842) 21224
TOTAL (giyr.) 3720 263 0.00] 1080] 115 1146 221]  25468.8
{B) HECTARES REQUIRED {hajyr.) 0.002] 0.0002 0.00] 00008 0.008 0.025 0.002 0.112
{ / {A'+ B) TOTAL HECTARES REQUIRED fhalyr.) 1 5.4] 1.3] 1.2 71.7} 6.2] 1480) 58.6] 8.5}




APPENDIX C

AREA (HECTARLE) REQUIRED FOR DISPOSAL OF ISCOR VANDERBIJLPARK
STEEL SOLID WASTE CALCULATIONS ACCORDING TO TOTAL LOAD PRINCIPLE
~ ACID RAIN (MONO DISPOSAL) {INCLUDING SLAGS)

TABLE B-2
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Table B-2

ACCORDING TO TOTAL LOAD PRINCIPLE - ACID RAIN (MONO DISPOSAL} (INCLUDING SLAGS)

BEA (HECTARE) REQUIRED FOR DISPOSAL OF ISCOR VANDERBIJLPARK STEEL SOLID WASTE CALCULATIONS

A B o Fe Pl Win 7 r
ACCEPTABLE RISK (+/ha) 15152 11818 46.9 13636 152 454 106 2273
TOTAL LOAD (glha) 1515200 1181800 4697 1363600 15200 45400 106100 227300
WASTE SITE: H:H | Heh M B ks Fe Py M o
WASTE STREAM NAME gim Im gim gim gim gim gim gim
 BOF SLAG (COURSE) 8750 14700 0.00 23800 0.00 87500 000 10500
_ BFDDUST - 1202 950 000 3420 78 18620 760 14820
BF SLUDSE o 0.00 732 0.00 185 0.00 20400 7808 19276
DR PRODUCT DUST _ 7560 4860 0.00 2430 0.00 1080 1620 10800
_EAF SLAG 0.00 1890 0.00 630 000 23100 000 000
~ BOF SLUDGE(MUD] o " 000 40 000 870 000 120 000 10500
TOTAL (gim) 17602 23582 000 31345 76 154820 10188 65836
TOTAL {glyr.) 211224 282984 000 376140 912 1857840 122286 790752
(R) HECTARES REQUIRED (halyr.) 0138  0.239 000 0276  0.060 409 1.2 3.5
WASTE SITE: G
__EAF BAGHOUSEDUST 0.00] 60 0.00] 315|000 0] ooof 150|
LADLE FURNACE 1&2 BAGHOUSE DUST 19| 2.1 000  o.00f 54 0300 0.00| 80}
| BOF BAGHOUSE 2 DUST 34[1 70 0.00] 48!___ ool  ooof o ngl B 1_5@'
BOF BAGHOUSE 3 DUST 420 11 0.00f 94 9.uu| 0.00 45 360
BOF BAGHOUSE 1 DUST B & &BQF | I . _0@}__ _@I
' CONTINEOUS CASTER V3 SLUDGE 0.00f 4 0.00 5301 1.24 744 0.00 0.00
__FOUNDRY CYCLONE DUST L 4 osen ~ase| o.00f 230 . _y_sql_v _g.g|
| DRWETSCRUBBERMUD 1 oo 184 5.82 0.00] 67| 0.00 0.00
_VAALDAM SLUDGE B 0.00f 4204 ooo] 0.0 20| 000 0.00
DOLOCHAR - imm 420 380 0.00| 210 0.00 o0l 000 0.00
DOLOCHAR + imm 5400 2070 0.00 0.00f 0.00 90 0.00) 1350
TOTAL {gim) 6730] 3054 0.00 5399 216 489 a5]  4312.3
TOTAL lglyr) 80764.8] 36645 0.00] 71991 260 5866  541.92] 517476
(. %' EV i8) HECTARES REQUIRED (halyr.) 0.053 0.031 0.00 0.053 0.017 0.129 0.005 0.228
" B) TOTAL HECTARES REQUIRED (halyr.) [ oas3[  o02r0]  oooo 'E I a1 1.2 37




APPENDIX C

AREA (HECTARE) REQUIRED FOR DISPOSAL OF ISCOR VANDERBIJLPARK
STEEL SOLID WASTE CALCULATIONS ACCORDING TO TOTAL LOAD PRINCIPLE
~ TCLP MOBILITY (EXCLUDING SLAGS)

TABLE C-1



Table C-1

AREA (HECTARE) REQUIRED FOR DISPOSAL OF ISCOR VANDERBIJLPARK STEEL SOLID WASTE CALCULATIONS

150 4.2 ACCORDING TO TOTAL LOAD PRINCIPLE - M CLUDING SLAGS)
P B L4 fe _Mn In F.
ACCEPTABLE RISK {:/ha) 15152 1818 46.9 13636 152 454 1061 2273
TOTAL LOAD (glha) 1515200 1181800 4697 1363600 15200 45400 106100 227300
WASTE SITE: H:H | H:h L I L L o W _
WASTE STREAM NAME gim gim Im gim gim gim g/m gim
__EAF BAGHOUSE DUST 4350 800 185 000 90 56500 76500 19500
~ BOFBAGHOUSE2DUST 740 130 000 96 0.00 4 64 4000
__BOF BAGHOUSE 3 DUST 230 33 15 19 2 4200 12600 800
_ CONTINEOUS CASTER V3 SLUDGE B 000 992 62 28861 217 806 434 62
BFDOUST 27740 3496 0.00 11400 304 91200 21660 7600
BF SLUDGE 109800 2418 148 70760 3660 158600 397720 1952
_DRPRODUCTDUST 67500 13230 000 000 000 621000 2160 8100
DR WET SCRUBBER MUD_ B 61 951 0.00 000 19 475 5.8 19.4
__VAALDAM SLUDGE S 000 1680 0.00 0o 10 120 240 _ 000
DOLOCHAR -imm 3150 915 0.00 58500 000 22500 0.00 0.00
__DOLOCHAR + fmm_ 26100 8100 0.00 6660 180 1080 630 1440
TBOFSLUDGEMUD) 77T 7T 77T B0 2000 150 1887000 80 162000 3000 8100
TOTAL {g/m) 245371 32715 482 2063295 4430 1117860 514584 51518
TOTAL {glyr.) 2944452 392580 5786 24759552 53161 13414315 6175010 618211
(A) HECTARES REQUIRED (halyr.) 1.94 0.332 1.23 18.2 3.50 295 58.2 2.72
WASTE SITE: G
__LADLE FURNACE 1&2 BAGHOUSE DUST L | 7.9 0.00§ 0.00f 66]  0s500f 1.9 1220|
BOF BAGHOUSE 1 DUST 250, 1gl uuoI 1 _I 4 i1l 6] sogf
FOUNDRY CYCLONE DUST - af el owol  so  ooo] T s T i 24
TOTAL (gim) 310 21.9 0.00] g0] 9.6] 95.5 1842] 21224
TOTAL {glyr.) 3720] 263 0.00] 1080 115 1146 221  25468.8
(B) HECTARES REQUIRED (halyr.) 0.002]  0.0002 0.00]  ©.0008 0.008 0.025 0.002 0.112
(A+ B} TOTAL HECTARES REQUIRED {halyr.) | 195] 0332 1.23} 18.2] 3.51] 205] 58.2] 2.8}




APPENDIX C

AREA (HECTARE) REQUIRED FOR DISPOSAL OF ISCOR VANDERBIJLPARK
STEEL SOLID WASTE CALCULATIONS ACCORDING TO TOTAL LOAD PRINCIPLE
~ ACID RAIN (MONO DISPOSAL) (EXCLUDING SLAGS)

TABLE C-2



Tahle C-2

AREA (HECTARE} REQUIRED FOR DISPOSAL OF ISCOR VANDERBIJLPARK STEEL SOLID WASTE CALCULATIONS
ACCORDING TO TOTAL LOAD PRINCIPLE - ACID RAIN (MOND DISPOSAL) (EXCLUDING SLAGS!

il B Cd F P W Zn r
ACCEPTABLE RISK {:Jha) 15152 11818 6.9 13636 152 454 1061 2273
TOTAL LOAD (giha) 1515200 1181800 4697 1363600 15200 46400 106100 227300
WASTE SITE: H:H | Heh o B CGd __Fo PO M0 20 _F
WASTE STREAM NAME gim gim gim glm alm gim glm gim
BFDDUST 122 90 000 40 76 18620 760 14820
 BF SLUDGE - 0.00 732 000 195 0.00 24400 7808 19278
DR PRODUCT DUST 7560 4860 0.00 2430 0.00 1080 1620 10800
BOF SLUDGE (MUD) 0.00 450 000 870 0.00 120 000 10500
TOTAL (gim) 8852 £982 0.00 6915 76 44220 10188 55336
TOTAL (giyr.) 106224 83304 000 82980 912 530640 122256 664752
(A} HECTARES REQUIRED (hajyr.} 0070  0.071 0.00 006  0.060 1.7 1.15 2.92
WASTE SITE: G
__EAF BAGHOUSE DUST 0.00f 60] 0.00f 315 0.00) 0] ooo] 150
| LADLE FURNACE 182 BAGHDUSE DUST 1 s 27 000] osoo]  s54f 0300 ooo] _-agl
 BOF BAGHOUSE 2 DUST _ 340 70 0.00] 48 000l ooof  ooof 1540
| BOF BAGHDUSE 3 DUST ) a0l u.qqu_ g 00 _uggl_ B _4§|_____ 360
| BOF BAGHOUSE 1 DUST o S 13| 7 0.00 21 8 3 000] 830
" CONTINEOUS CASTER V3 SLUDGE 0.00| 4 000 5300 1.25} 14| ool 0.00
DR WET SCRUBBER MUD___ 000 1843  o.00f s om0 679 0.0 U.ﬂ
FOUNDRY CYCLONE DUST 14| 0560} 0.00] 3.56 0.00) 2 32L 0.160} 2.3
_VAALDAM SLUDGE ooo] a4z 0.00| 0.00] 0.00{ o] .00 0.00]
| DOLOCHAR -1mm 4200 ] 000l 2_149{ 000]  aoqf oo o w|
DDLOCHAR + 1mm 5400} 2070 0.00] 0.00 0.00 80 0.00 1350
TOTAL (g/m) 6730] 3054 0.00] 5999] 21.6 489 45] 43123
TOTAL (glyr) 80764.8] 36645 ooo] 71991 260 5866]  541.92] 517476
B) HECTARES REQUIRED (halyr.) 0.053] 0,031 0.o0]  0053]  0.017] 0123  0.005]  0.278
(A+ B) TOTAL HECTARES REQUIRED {hajyr.) 0123 0102  0.000 0.11 0.077 18]  118]  3.15)
e









SAMPLING/MONITORING AND LABORATORY ANALYSIS DETAILS: WASTE STREAMS

: NAME OF
TYPE OFT}ISCOR DATE DATE LABORATORY
OF SAMPLING DELYERED | COMPLETED| SGS SA REPORT DESCRIPTION OF SAMPLES|
SAMPLES DATE AT LAB BY LAB (PTY)LTD | POLTECH NUMBER LABORATORY ANALYSIS
WASTE STREAMS
(1-30) - Inorganic 16 tilt 18-08-2000 18-08-2000 | 9-11-2000 Yes 2290-1Z  |Samples: 1-30 = 30 samples - Inorganic Micra's
{t.30)- Organic 16 till 18-08-2000 18-11-2000 Yes DL NO. 2290-1 [ Samples: 1 - 30 = 30 samples - Grganic PAH's & VOC's on TCLP EXTRACT
{1-8)- Inorganic 2-11-2000 3-11-2000 | 22-01-200 Yes 280917  {Samples: 1-8 = 8 samples - Inorganic Micro's
(t-8) Organie 2-11-2000 11-12:2000 | 14-12-2000 “Yes 2846 Samples: 1 -8 = B samples - Organic PAH's & VOC's on TCLP EXTRACT

"Yes = SGS LAB NOT ACCRREDITED FOR VOC & PAH ANALYSES PERFORMED




APPENDIX D

LABURA 1 ORY ANALYSIS: INORGANIC



SGS MINERAL SERVICES

CERTIFICATE OF ANALYSIS

r‘a“‘_
.. - POBOX73179:
YNNWOOD RIDGE

OCKIE FOURIE OXICOLOGISTS PTY

DiNo :
Date Received :

Description :

ASGS

SGS South Africa (Pty) Ltd

Reg. No.:05/32643/07

P QO Box 2357, Springs, 1560 RSA
Tel: +27 11 811 2280/8

Telefax: +27 11 811 4670

gﬁa@.z denise_adams@sgsgroup.com

18/08/00
HEAD ANALYSIS (27)

Page:1 of 8

OARSE) _I;/EURNACE """
Ag ppm 22 <10 98
Al % 3.89 2.64 . 3.40
As‘ ppm <12 <12 <12
Ba ppm 288 453 159
Cd ppm <il <10 <10
) ppm Sif) 7.8 552
Cr PR 1282 8121 1621
Cu ppm 14 80 24
Fe % i8.0* 2258 20.0°
Hg ppm <5.0 <50 <5.0
Mn % 3.04 5185 2.99
Ni ppm <68 <68 5=
Pb ppr <18 <18 <18
Se ppm <5.0 <5.0 <5.0
Ti ppm 3023 4026 2706
vV ppm 229 454 212
Zn ppm i) 64 65
F- g/100g 1.89 1.07 2.26
Wwste Nomes | BOF Silez Fre R 5' g /’L./f<° 3D De r_/;/a/“um o< ion
J O YL
Tabie f-] Table B2 75kl 2 -3

1. Test results refate only to the items tested.

3. [isstied'in acbofdance with standard terms and conditions
| asxcmive Fum qusiics |

Date : 13/11/00

2. This report shail not be reproduced except in full withgut

A\ 74

e written approval of the

IRl

TAL T



SGS MINERAL SERVICES

CERTIF]CATE OF ANALYSIS

DSGS

SGS South Africa {Pty) Ltd

Reg. No.:05/32643/07

P O Box 2357, Springs, 1560 RSA
Tel: +27 11 811 2280/8

Telefax: +27 11 811 4670

/lv?) /fj'c’: 5/3.’) /"/I’!p,r:,
7

DINo : gﬁﬁz denise_adams@sgsgroup.com
Date Received : 18/08/00
Description: HEAD ANALYSIS (27}
Page:20f8
“[eAr sacrouseousT .
Ag ppm <10 14
Al % 2.68 0.53 . 2.44
As ppm <i2 R 24
Ba PP 52 106 52
Cd ppm <10 <10 <10
&5 ppm 33 84 40
Cr pem 827 658 a9
Cu pprn <2.0 551 148
Fe % 20.9 46.2° i =27
Hg pprn <5.0 <5.0 <5.0
Mn % 4.08 367 1.98
Ni ppm <B6 <68 <66
Pb ppm <18 1189 103
Se ppmM <50 <5.0 <50
Ti ppm 2983 552 117
v ppm 263 50 <41
Zn PpmM 12 2.64% 814
F- 9/100g 1.42 2.26 37.93
: ’j (D ERF Bonfosss Just| @) L aclle Lorrece

&

¥

£ 2, Roofoust st

)
/”Q‘éff_ ;'r,:'i‘;

—

7

it

7_‘:{6fg /?'é

‘ (‘\—..r:'r_""fz“r rg' rr.:;

Fa9a 4 L Y

& P L
X el e Yy £
[A_f_"'l (,;;.’t’,e [

2. This report shall not be reproduced axcept in full without{the written approval of the

1. Test results relate only to the jtems tested.

3. {$stiad in accordance with standard terms and c:onditions

Date : 13/41/00

" ﬂIﬁéHvlllw{-—nn s AanTA P -_— -...‘_L...l ‘. - .\\ -




SGS MINERAL SERVICES

ATT: DRH

‘0 FOURIE

DI No :

RNESGS

SGS South Africa (Pty) Ltd

Reg. No.:05/32643/07

P O Box 2357, Springs, 1560 RSA
Tel: +27 11 811 2280/8

Telefax: +27 11 811 4670

?&ﬁz denise_adams@sgsgroup.com

Date Received : 18/08/00

Description :

HEAD ANALYSIS (27)

Page :3 of 8

ANALYSIS

Ag ppm

Al % 023 0.52 1.24
As ppm 79 22 12
Sa [slday} 44 i % 26
cd ppm <10 <10 <10
) ppm 6.8 4.4 "
Cr ppm 82 S0 1.02%
Cu Ppm 15 22 42
Fe % SN S5l derd™
Ha ppm <35.0 <50 <5.0
Mn % 0.31 1.02 17
Ni ppm <66 <66 <66
Pb opm <18 361 62
Se pom <5.0 <50 <5.0
Ti ppm 1742 720 55
Vv ppm <41 <41 150
Zn ppm 1288 1.02% 408
F- 9/100g 5.83 2928 19.44
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1. Test results relate only to the items tested.

3. Isstied in accofdance with standard terms and conditions

Date : 13/11/00

2. This report shall not be reproduced except in full with

T

t the written approval of the
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SGS MINERAL SERVICES

CERTIFICATE OF ANALYSIS

RDEGS

SGS South Africa (Pty} Lid

Req. No.:05/32643/07

P O Box 2357, Springs, 1560 RSA
Tel: +27 11 811 2280/8
Telefax: +27 11 811 4670

4870
DINo : ¢ denise_adams@sgsgroup.com
Date Received : 18/08/00
Description: HEAD ANALYSIS (27)
Page:4of9
Ag ppm <10 19 <10
Al % 0.60 2.30 b <0,04
As pPpm <12 15 <12
Ba pprm 14 22 20
Cd ppm <10 <10 <10
o PRM 52 4.6 8.6
cr ppm 133 1045 233
Cu [slelag] 24 49 36
e % iz s NI
rig pRm <5.0 <5.0 <3.0
Mn % 1.00 10.3 0.14
Ni ppm g8 <66 <66
Ph pRm <18 87 <18
Se ppm <5.0 <5.0 <35.0
Ti pRm 470 282 179
M PR 57 120 <41
Zn ppm ‘ 307 37 14
F- g/100g 1,51 18.45 0.94
0\ BOF Srip (7} 50 _Banhouse | Londimeous Lost
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1. Test results redate only to the items tested.

3. lissued in eccordance with standard terms and conditions

Date : 13/11/00
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SGS MINERAL SERVICES

DiNo:

Date Received :

ASGS

SGS South Africa (Pty) Ltd

Reg. No.:05/32643/07

P O Box 2357, Springs, 1560 RSA
Tel: +27 11 811 2280/8

Telefax: +27 11 811 4670

4
?fﬁgﬁz denise_adams@sgsgroup.com
18/08/00

CAT O FOURIE: i Description:  HEAD ANALYSIS (27)
S EANN12 348 TAAGITEL 248 9732
Page : 5 of 9
(|SINTERDUSTAG - 0
Ag ppm <10 <10 <10
Al % 4.83 1.07 1.34
As ppm <12 <12 <12
Ba ppm il 200 234
Cd ppm <10 <10 <10
o Bprm <20 S 7.0
&n ppm <20 S8 93
Cu ppmM <2.0 82 10
Fe % 528 41,47 38.87
Hg ppm <5.0 <50 <5.0
Mn % 0.45 0.93 0.87
Ni ppm <B86 <66 <66
Pb ppm 412 <18 <18
Se ppm <5.0 <5.0 <5.0
Ti ppm 154 710 865
Vv ppm <41 <41 <41
2n ppm 395 38 48
F- 3/100¢g 154 g.88 1.05
N Al s D) Sirirer S 100 |08 Sywrea BE 150
B Dust pust
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