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INTRODUCTION

This report was compiled by JMA for ISCOR VANDERBIILPARK STEEL (IVS)in
fulfilment of the list of required deliverables for the Integrated Environmental Master Plan
Project. However, although orniginally scoped as part of the Master Plan Project, the
development and commissioning of the system was handled as a separate entity from the
Master Plan Project.

The end objective of all the actions which will be inttiated as a result of the Master Plan
developed for TVS, is to facilitate an integrated Environmental Management Plan.
Environmental monitoring is perhaps the most fundamental component of Integrated
Environmental Management.

During the Master Plan, several data capture programs were commissioned in order to
generate data required to describe and quantify the origin, migration mechanisms and
impact manifestation of IVS impacting activities, covering a wide range of environmental
components.

A well designed, structured environmental monitoring program was developed and
commissioned for [VS.

This report - Environmental Monitoring System, User Manual, gives fulfilment to the first
part of the project in as far as it represents the documentation related to the design and
implementation of the system. Full commissioning of the system is envisaged in the project
proposal, to comprise a first commisstoning year {2002), during which the system
described in this report will be commissioned as a joint venture between the OFT Team
and TVS Environmental Division. The intention of this joint implementation period is to
facilitate refinement of the system where required, as well as to ensure that IVS personnet
would be fully trained to perform all tasks related to data capture, information generation,
reporting and management of the system. The first joint monitoring year will culminate in
the compilation of the first Environmental Monitoring Annual Report, compiled by IMA
on behalf of the OFT Team for IVS - to be submitted in April 2003..

All aspects comprising the first monitoring year (2002), including the compilation of the
first annual report, is therefore a joint responsibility of the OFT Team and IVS
Environmental Division.

MONITORING REQUIREMENTS/PHILOSOPHY

Effective integrated environmental management requires not only a fundamental
understanding of all activities and processes which could impact on the environment, but
more mmportantly the transient development of the impacts associated with these
processes, needs to be understood to such a degree, that their future development and
response to management, remedial and/or rehabilitation measures, can be predicted.
Furthermore, upon commissioning of these management, remedial and/or rehabilitation
measures, the efficiency of these measures to attain their objectives, must be measured
through environmental monitoring. The system therefore needs to support both
compliance and performance monitoring objectives.

‘Draft for discussion
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Several data capture programs and monitoring systems will be commissioned during the
Master Plan studies. which will contribute towards a significant data volume. In order to
manage this huge amount of data, a structured, computerized data base of high integrity,
which will facilitate seamless communication with, and data transfer to, information
generation technologies such as GIS and Environmental Modeling Software, was
commissioned as part and parcel of the Environmental Monitoring System.

The computerized data base and information generation technologies lie at the heart of
effective, integrated environmental management, as they facilitate dynamic management
of the environment, based on recent monitoring results. Without a sound data base,
coupled to interactive information systems, neither the management measures, nor the
monitoring systems, will function effectively. It should be noted that management of the
monitoring systems, the maintenance of the database, and generation of information,
would require dedicated facilities and human resources. The effort and money to be
expended on these systems should not be under estimated. Care should be taken during
the design and commissioning of these systems to optimize them in terms of cost effective
information yield.

In terms of the requirements of a structured environmental monitoring system it would
consist of the following main components:

. Determination of the legal/statutory environmental monitoring requirements as
may be prescribed in acts, bylaws, regulations, permits, licenses, etc.

. Commissioning of monitoring infrastructure. This relates to the selection, siting
and construction of sampling/monitoring points where observations/samples are
taken to obtain data on aspects related to soil, meteorology, vegetation, animat life,
surface water, groundwater, etc. The selection of the localities and the technical
specifications for the monitormg/sampling points are critical, as they need to
supply data of high integrity, which will support impact assessment, related to the
various environmental components being monitored.

. Data capture protocols need to be developed for the various environmental
components. Aspects such as sampling technique, sampling equipment, sampling
frequency, sample preservation, analyzing technique, and variables to be analyzed
for, need to be formalized and documented, to ensure that the information
generation protocols required to turn the data into impact assessment information,
are supported.

. Once the data has been generated, structured data storage in a computerized data
base of high integrity, which will facilitate the seamless utilization of advanced
information generating technologies such as GIS and modeling software. All the
aforementioned are important components to turn such a data capture program as
described above, into an effective environmental monitoring system, as required
for integrated environmental management.

. Reporting of the monitoring results need to be structured in such away, as to
optimize the utilization of the generated information, for effective and dynamic
integrated environmental management,

Jasper MiHer Associates OC [‘" {) N F ‘ a E NT I AL 2
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. The corrective action request system is specified in terms of the 1SQ 14001
Environmental Management Standard. Amongst various other requirements,
compliance with ISO 14001 i1s demonstrated when it can be proven that a
corrective action system exists within a company’s environmental management
system, to ensure a means for the raising of corrective action requests, and the
consequent generation of action plans in order to remediate the wrongful
actiony/situation. Ultimately, it must be proven that the originator of the corrective
action 1s informed when the wrongfill action has becn corrected, thereby closing
the loop and ensuring continual improvement, This manual does not offer a
procedural description of the corrective action request of this company, nor does
this manual intend to describe how to implement such a system, however, it fully
supports the principle of corrective action as described by the 1SO 14001 standard
of environmental management in that it highlights non-conformance in terms of
certain compliance standards (e.g. the South African Drinking Water Standard -
ground water). It is the intention of this manual to advocate that where monitoring
mdicates a non-conformance, thecompany generates a corrective action to remedy
the situation.

A wealth of monitoring/sampling localities were estabhished at I'VS prior to and during the
Master Plan studies. Although some of these localities were only used for investigative
monitoring purposes, others will remain as monitoring points for future monitoring. It is
therefore absolutely essential that a structured monitoring system, comprising all the
components discussed above, be developed around these monitoring localities.

However, additional monttoring focahties might also be required, depending on the
outcome of the Master Plan Studies.

3. MONITORING SYSTEM ENVIRONMENTAL COMPONENTS

A comprehensive environmental monitoring system, aimed at giving full compliance with
the principies of Integrated Environmental Management, would consist of a number of
environmental components. The current monitoring system compiled for IVS, however,
only contains a selection of these components. In order to place the current system into
perspective, the full list of components wili be listed, followed by a synoptic discussion of
the components included/active in the current system.

3.1 GENERIC ENVIRONMENTAL COMPONENTS

The followings list of environmental and related components, believed to be
relevant aspects within a comprehensive environmental monitoring system, was
compiled from various guidelines related to environmental processes, e.g
Department of Water Affairs and Forestry’s Minimum Requirements, Department
of Minerals and Energy EMPR’s and Department of Agriculture and Environment
EIA guidelines.

The following components, together with their respective sub-groups, are, in a
more or lesser degree of significance, believed to be relevant. The acronyms used
to identify the different monitoring localities are given in brackets (bold).

I Draft for discussion
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The colour code distinguish between components measured for investigative
objectives during the Master Plan study  H 1 1)), but which are not included for
routine monitoring, and components included in the routine monitoring system

.. The rest of the components did not receive attention and are not
included in the current monitoring system (BLACK).
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3.2 IVS - ACTIVE ENVIRONMENTAL COMPONENTS
In the monitoring system developed for IVS under the current OFT/JMA
appointment, the following components will be active for routine monitoring
purposes:
Source Characterization (SC)
. Waste Streams - Solids/Sludges
- Physical/Dry Chemical Analyses (SCP)
- Leachate Analyses (Total/TCLP/Acid Rain) (SCL)
. Liquids
= Effluent Analyses (SCE)
- Seepage Analyses (SCS)
Meteorology (MG)
. Rainfall (MGR)
. Humidity (Rel) (MGH)
& Air Temperature (MGT)
. Wind Speed & Direction (MGD)
Topography (TP)
. Excavations (TPE)
. Fill/Heap/Stockpiles/Dumps (TPF)
— Draft for discussion
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I.and Capability and Land Use (LU}

Natural Vegetation and Plant Life {P1)

Animal Life {AL)
Aquatic Ecosystems {AL)

Ground Water {GW)
. External Users

. Fountains

. Perched Aquifer

. Shallow Weathered Zone Aquifer

Surface Water {SW)
. Rivers/Streams

. Dams/Pans

. Canals/Sumps
. Feed Water

Air Quality {AQ)
. Particulate Fallout
- Insoluble
- Soluble
. Gases/Fine Particulate
- Ambient Air

— Stack Emissions

Noise (NS)
Archeology/Cultural Interest (AC)
Public Consultation - IAP’s (PC)
Enviro-Legal Aspects {EL)

\Draft for discussion
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(GWE)
(GWEF)
(GWP)
(GWW)

(SWR)
(SWD)
(SWI)

(SWF)

(AQD)
(AQS)

(AQA)
(AQE)
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STRUCTURE OF USER MANUAL

The Monitoring System User Manual will be structured according to a modular format,
to facilitate easy upgrading/expansion to accommodate not only future component
additions, but also to streamline the up-grading process which may become necessary for
individual components.

For each environmental component and it’s associated sub-groups, a chapter will be
compiled, containing the following headings:

. Statutory Monitoring Requirements

Formal Compliance

The formal or procedural aspects of sampling are strictly controlied in
terms of the authonsation-, permit-, license- and even exemption
conditions issued in terms of current legislation. These conditions are
integrated in the procedures of this protocol and failure to adhere thereto
in the strictest sense, directly results in formal - (as well as indirect
material) non-compliance with the relevant legislation.

Material Compliance

Inadequate, periodic monitoring or even marginal deviance from
monitoring procedures, produces unreliable data. straining the controlling
authorities’ capacity to monitor material legal compliance. Failure to
produce comprehensive and accurate data will not only result in IVS
fatlure to illustrate due diligence in terms of current environmental
legislation, but also imphies matenal non-compliance by default.

Material compliance essentially relates to measurable environmental
components for which fixed compliance criteria and or guidelines are
available, e.g. the SA Drinking Water Standard for ground water, etc.

. Monitoring Infrastructure/Sites/Localities

In future all monitoring localities will be registered with governing authorities and
therefore all monitoring sites need to be carefully selected and formalized.

. Data Capture Protocols

Sampling Frequency
Sampling Technique
Sampling Equipment
Sampling Procedure

Sample Preservation Draft for discussion
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. Information Generation Protocols

- Reporting Frequency
- Report Content

. Management Protecols

- Paily

- Weekly

- Two-weekly
- Monthly

= Quarterly

- Six-Monthly
- Annual

It is for obvious reasons that the above structure will not apply to Public Consultation
(I4AP s} and the Enviro-Iegal Aspects components of the Monitoring System. These two
components would be structured separately to accommodate the relevant aspects as
related to these components.

IDraft for discussion
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3. SITE SPECIFIC MONITORING SPECIFICATIONS

Foreach ofthe active environmental components inthe routine Monitoring System at IVS,
full details will now be given.

8.1 SOURCE CHARACTERIZATION
81.1 STATUTORY/REGULATORY REQUIREMENTS
Formal Compliance

There are no specific formal monitoring requirements for source
characterization at the IVS site. However, this information is required for
the impact assessment on air, surface water and ground water in terms of
the applicable statutory/regulatory monitoring requirements for these
components.

Material Compliance

The applicable material compliance criteria for the waste stream
monitoring group of the source characterization is DWAF’s Minimum
Requirements’ for Waste Classification. This is used to classify the waste
streams and to calculate the total load and risk to the environment. Further

material compliance criteria will most probably be defined in the CRMF
permit, once it has been issued.

3.1.2 MONITORING INFRASTRUCTURE/SITES/LOCALITIES

The following sites have been selected for Source Characterization
monitoring.

Waste Streams - Solids/Sludges

Plrvsicad Py ¢Chenned! Ancivses (U

Lewchate Sriclvaes ¢NCH )

Map No: Description:

SCP/L-1 Vaal Dam Water Treatment Plant

SCPA-2 Candy Water Treatment Plant

SCP/A-3 Sinter CG1 00

SCP/1-4 Coke Oven (Bricket plant)

SCP/L-S Foundry (Casting)

SCP/L-6 DR Qven

SCP/L-T7 DR Material

SCPA-8 DR Product Separation

SCPA-9 DR Product Separatic;z S
SCPILI0 DR Product Sparaion | gppr 2 sl N
SCP/L-11 DR Oven -5

SCP/L-12 EAF L Research for IVS
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SCP/L-13 EAF Ladle Furnace Nol

SCP/L-14 EAF Ladle Furnace No2
SCP/A~15 EAF Hecketts Plant 85
SCP/L-16 Blast Furnace C

SCP/AL-17 Blast Furnace D

SCP/1L-18 Biast Furnace C& D

SCP/A-19 Blast Furnace Hecketts plant 72
SCp/L-20 Blast Furnace

SCP/L-21 Blast Furnace C

SCP/1.-22 Blast Furnace D

SCP/L-23 BOF Secondary East & West
SCP/L-24 BOF Secondary No3 De-gassing
SCP/L-25 BOF Mud

SCP/1.-26 BOF Grid

SCP/A.-27 BOF 1,2 & 3 Slag

SCP/1L-28 Blast Furnace C (tap floor)
Sedimerns (SCL - I aciive

Liquids

H

Eifluent dnchoses (507

Map No: Database No: Source:

SCE-1 DAMS 1 -4 Evaporation Dams 1 - 4
SCE-2 DAM 10 Dam 10

SCE-3 MP-1 Maturation Pond |
SCE-4 MP-2 Maturation Pond 2
SCE-5 MP-3 Maturation Pond 3
SCE-6 CETP DAM CETP Dam

SCE-7 KIEWIET Kiewiet Quarry/Irrigation
SCE-8 TETP DAM TETP Dam

SCE-9 TETP D2 TETP Pump Station

Seepage Anafvses (NCNs

Map No: Description;

SCS-1 Sinter Mixing Bed

SCS-2 CETP Old Sludge Dams
SCS-3 Hattingh Canal (top)
SCS-4 Coal Stacking Area

SCS-5 CETP Sludge Dams
SCS-6 Vaaldam Canal

SCS-7 NWAK

SCS-8 Heckett/Steeiserv

SCS-9 Arc Furnace/BOF Slag
SCS-10 Du Preez Corner

SCS-11 Dams 1 - 4 : Seepage Canal
SCS-12 MP Ponds : Seepage Canal

Draft for discussion
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51.3

The active routine source characterization sampling localities are shown on
the map depicted in FIGURE 1 - APPENDIX 1.

DATA CAPTURE PROTOCOLS

Sampline Frequency

Waste Streams - Solids/Sludges

Flovwicad Divv Chenticad Analyses tNCH - Annual
Fowclione Apafvsey ol 070 Bord Raing {8501 - Quarterly
Seclinress (SCT - In active

Suggested months for annual sampling run is June/July.

Liguids
FffTenr Aneelyaes o80T - Quarterly
Sevpcrge Andyses iMC8 - Quarterly

Suggested months for quarterly sampling runs are March, June,
Septemher and November.

Sampling Technique
Waste Streams - Solids/Sludges

The sampling procedure/technique for the sampling of the Waste Streams
is described in the following standard; ISO 1988- 1975E (the equivalent is
available in final draft format: ISO/FDIS 13909),

An analytical result can only be accurate if the portion of the material taken
as a sample has the same composition as the bulk of the material
Representative sampling is therefore crucial when the waste streams are
being sampled.

The sampiing plan drawn up, have two objectives:

. to collect samples that allow for accurate measurement of the
chemical properties of the waste. This emphasizes the closeness of
the sample value to the true value and is normally accomplished by
some form of statistically correct random sampling; and

* to collect samples that allow for precise measurement of the
chemical properties of the waste, This ensures the closeness of
repeated sample values.

Draft for discussion
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A minimum volume/mass of 100 g should be submitted for Semi-VOC
analysis in wide mouth glass jars with TEFLON Jined screw caps.

A separate volume/mass of minimum 100 g should be submitted for VOC
analysis in wide mouth glass jars with TEFLON lined screw caps.

Liquids

Inorganic sampling:

The effluent- and seepage analyses group samples, are to be taken by
means of a sampier or bottle/scoop and poured directly into laboratory pre-
washed 1000 m/ bottles. An extra sample should be taken in a laboratory
prepared preservation sample bottle (250 m/), if this is required by the
laboratory.

Organic sampling:

Adequate 40 m/ in_duplicate glass bottles for VOC samples with teflon
lined screw caps.

Adequate 1000 m/ glass botties for Semi-VOC samples with teflon lined
SCTEW Caps.

Sampling Equipment
Waste Streams - Solids/Sludge
The following equipment is needed for a routine monitoring sampling run:

. Monitoring field form/clipboard and pen/pencil.
v Marking pen.

v Masking tape and isolation tape.

. Adequate sample bags for the solid waste sampling.
. Plastic container with 10 fiter demineralized water.
v Paper towel roll.

. Small bottle with dish washing liquid.

. Roli of cheese cloth.

v Plastic dustbin bag.

. Location map of the sampling localities,

Liquids

The following equipment is needed for a routine monitoring sampling run:

. Monitoring field form/chipboard and pen/pencil.
. Marking pen.
. Masking tape and isolation tape.

Draft for discussion
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Inorganic sampling:

- Adequate pre-washed laboratory plastic bulk sample bottles
(1000 mf).

- Adequate laboratory prepared preservation sample bottles 250 m/
{optional, see sample preservation).

Organic sampling:

- Adequate 40 ml glass bottles, for duplicate samples, for VOC
samples with teflon fined screw caps.

- Adequate 1000 m/ glass bottles for Semi-VOC samples withteflon
lined screw caps.

- 2% MAQ, soap and water solution to wash sampler/scoop bucket.

Both organic and inorganic sampling:

. Stainless steel or teflon sampler scoop bucket with handiine.
. Adequate cooler boxes (25 litre).

. Plastic container with 10 firre demineralized water.

. Paper towel roll.

. Small bottle of dish washing liquid.

. Roll of cheese cloth.

’ Plastic dustbin bag.

. Location map of the sampling localities.

Sampling Procedure

Waste Streams - Solids/Sludge:

The foliowing sampling procedure should be foliowed as close as possibie
1o ensure that representative samples and field information are collected.

The sampling procedure for the sampling of the Waste Streams should be
done according fo the procedure described 1o in the following standard,
ISO 1988- 1975E (the equivalent is available in final draft format:
ISO/FDIS 13909).

’ Note the sample number, date of sampling and time of sampling on
the sample bag.
. Note the sample number, date of sampling, time of sampling, as

well as any comments on the provided monitoring field form,
attached in APPENDIX 11

’ Rinse the sampler/scoop bucket using the demineralised water.
. Dry the sampler scoop bucket using the paper towels.

. Wash and dry hands if necessary.

. Dispose the paper towels in the black plastic dustbin bag.

. Move to the next sampling locality,

Draft for discussion
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The sampling procedure is to be standardized and kept to as far as

possible.

The samples for analysis are to be handed in at the laboratory at the

end of each consecutive day of sampling before closing time.

An accompanying letter with instructions to the designated

laboratory is to be drafted and forwarded. The instructions should

mciude the following:

. The type and list of vartables to be analysed for as indicated
in APPENDIX ITH.

- A copy of the monitoring field form is to be attached to the
letter of instructions to the designated laboratory.

- All macro/micro analysis results should be accompanied by
aniow/cation balancing .

The original field form is to be filed and stored locally.

Make arrangements for the next bach of sample bottles well n

advance of the next monitoring run.

Liguids:

The following sample procedure should be followed as close as possibie to
ensure that representative samples and field information are collected.

Note the sample number, date of sampling and time of sampling on
sample bottle.

Note the sample number, date of sampling, time of sampling, dam
level status were applicable as well as any comments on the
provided monitoring field form, attached in APPENDIX 11
Take the sample directly below the water surface with a clean
sampler/ scoop bucket.

Pour the sample taken, directly into the pre-marked sample bottles.
The bottles are to be filled to the brim, squeezed slightly while the
lid 15 screwed on tightly in order to expel all the air from the
bottles.

Replace the full sample bottles in the cool box. I preservation is
indicated store the samples separately.

Rinse the sampler/scoop bucket using the demineralised water.
Dry the sampler scoop bucket using the paper towels.

Wash and dry hands if necessary.

Dispose the paper towels in the black plastic dustbin bag.

Move to the next sampling locality.

The sampling procedure is to be standardized and kept to as far as
possibie. .

Always follow the same samphng route.

The samples for analysis are to be handed in at the laboratory at the
end of each consecutive day of sampling before closing time.

An accompanymg letter with instructions to the designated
laboratory is to be drafted and forwarded. The instructions should
include the following:

Fagper Molier Associates CC
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- The list of vaniables to be analysed for, is indicated in
APPENDIX HL
- A copy of the monitoring field form isto be attached to the
letter of instructions to the designated laboratory.
- All macro/micro analysis results should be accompanied by
anion/cation balancing.
. The original field form is to be filed and stored locally.
. Make arrangements for the next bach of sample bottles well in
advance of the next monitoring run.

Sample Preservation

Detailed specifications pertaining to sample preservation are stated in the
“Minimum Requirements for Monitoring at Waste Management Facilities™.
However, it is stated that samples analyzed within 6 hours of sampling
need not be preserved in the field. Sample preservation methods are
intended to retain the collected sample as close as possible to its original
state.

Sample preservation (organic & inorganic) shoald, however, ahvays be
done in consaltation with the analytical laboratory responsible for the
analyses.

~ Analyses Protocol/Variables

The necessity for chemical analyses of high scientific integrity can not be
over-emphasized,

The list of variables to be analyzed for, was compiled subject to site
specific chemical composition of waste dumps and aqueous waste streams,
information generation requirements, as well as DWAF requirements. The
list of recommended variables to be analysed for, is given below and is also
attached in APPENDIX 1L

Waste Streams - Solids/Sludge: (Annual)

INORGANIC ORGANIC SPECIAL

pH Cl vOC TCLP/Acid Rain

EC SO, Semi-VOC

TDS NO,

Ca F

Mg Al

Na Fe

K Mn

Si Pb e— L S —

E:I\lk lg?j Draft for discussion
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Liguids: (Quarterly)

INORGANIC (Quarterly)

ORGANIC (Six monthly)

pH (i VOC (List in APPENDIX [il}
EC SO, Semi-VOC (List APPENDIX IiI)
DS NG, '
Ca F

Mg Al

Na Fe

K Mn

Si PH

T-Alk NH,

CN o

Cd Zn

Thas list is by no means a comprehensive set of hazardous substances as
proposed in the “Minimum Requirements”, but will undoubtedly support
identification and quantification of impacts associated with I'VS activities.

Recommended Independent Laboratory

IVS has specified that all analyses of the environmental monitoring
program should be analysed at the following laboratory (organic analyses
will be analysed at IVS as soon as the organic laboratory is in operation),

INORGANIC:

ISCOR VANDERBIJLPARK LABORATORY
P.OC. BOX 2

VANDERBULPARK

1900

TEL:{016) - 8893226

FAX:(016) - 889 3502

ORGANIC:

ISCOR VANDERBIJLPARK LABORATORY
P.0. BOX 2

VANDERBIJLPARK

1900

TEL:(016) - 889 3226

FAX:{(016) - 889 3502

Data Base Entry
After the commissioning of the source monitoring infrastructure, all the

information pertaining to the investigative sampling localities and sources
were computerized into the AQUABASE data base system.

Draft for discussion
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5.1.4

Although not a minimum requirement of DWAF, usage of this data base
is strongly recommended, as it not only allows for structured data storage,
but also facilitates optimal information generation and GIS integration.

d Storage of source related data:
1. Basic Site Information - data entered only once.
2. Source - Chemistry - chemistry data emtered after
' each sampling run.
3 Dam/Pond Level - level of data entered after

each sampling run,

The sampling localities were computerized under site-unique Site
ldentification Numbers. These site identification numbers are attached in
APPENDIX IV as DATA SET IV-1.

The following data bases were configured and commissioned for the Site
Id's in AQUABASE:

’ Basic Information
. Hydro-Chemistry
. Dam/Pond Level

The Basic Site Information is only updated when new sites are included in
the monitoring system. The rest of the data base is updated after each
sampling run.

Data Backup

Backup of all data should be made on a regular interval on a separate
computer or disk. This would avoid any data loss during a computer failure
or any technical failure. Backup data should be stored in a safe.

INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting:

Frequency Type of Report
Six Monthly Report Data Report to Authorities
Annual Environmental Report Annual status/audit report

‘Draft for discussion
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Report Content

Six-Monthly Report (six~-monthly submission of monitoring resuits)

The six-monthly report is complied for both the solids and liquid source
characterization monitoring points and consist of the following
cComponents:

. Historical source characterization chemistry report.

. Dam/Pond level status report.

. Historical/Present source chemistry compliance report.

. Piper/Durov diagrams.

* Time dependent graphs for the selected water quality variables.

Annual Environmental Report (annual submission of monitoring
results)

The annual report consists of all the environmental components and for the
chapter on source characterization the following components should be
included:

. System Audit

- Statutory/Regulatory Requirements
- Monitoring Infrastructure

- Data Capture

- Information Generation

- Management of System

. Data Audit

- Compliance criteria

g Solids - MR Waste Classification criteria

* Liquids - Most Stringent Water Qaulity criteria
- Validation of the data

. Interpretation of data for compliance

- Present and historical waste classification for all waste
streams

- Calculation of the Total Load and Risk to the environment

- Historical waste stream chemistry report

- Dam/Pond level status report

- Historical source chemistry compliance report

- Piper and Durov diagrams

- Compliance Map

Draft for discussion
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. Waste Streams interpretation of classification for trend

— Time dependant graph illustrating change in classification
. - Effluent/Seepage interpretation of hydro-chemucal data for trend

- Time dependant graphs for selected water quality variables
- Trend Map

. Compliance and trend assessment/status report must be compiled
by a knowledgeable professional

51.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols relating to the
sampling- and reporting frequency of the Source Characterization
monitoring sites included in the routine monitoring system.

Sampling Reporting
Frequency Frequency
SCP | SCL | SCE [ 8CS | SCP [ 8CL | SCE | SCS
Daiiy
Weekly
Two -
weekly
Monthly
Quarterly X X X
Six - X X X
Monthly
Annually X X X X X
Acronyms:

Source Characterization {(S8C):
(SCP)y - Physical/bry Chemical Analvses.
{SCL} - Leachate Analvses
{SCE) - Effluent Analvses
(SCS) - Seepage Analvses

[Draft for discussion
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5.2 METEOROLOGY

5.2.1

5.2.2

STATUTORY/REGULATORY REQUIREMENTS

Formal Compliance

No specific monitonng requirements are stipulated by any of the
environmental statutory acts or in any of the permits, issued to IVS, in
accordance with these acts.

The necessity for chimatic data can, however, not be overlooked. For more
information please refer to:

L]

APPENDIX F of the “Mimmum Requirements for Monitoring
Requirements at Waste Management Facilities ",

SECTION 1 of the “Minimum Requirements for the Handling,
Classification and Disposal of Hazardous Waste”.

SECTION 3 and SECTION 11 of the “Minimum Requirements for

Waste Disposal by Landfill”.

Material Compliance

No specific monitoring standards or guidelines are stipulated for the active
components in this chapter.

MONITORING INFRASTRUCTURE/SITES/LOCALITIES

The following parameters are monitored at different sites that form the
Meteorological monitoring sites:

-

Rafal

Humdine iRels

S femperarre
Waird spocd & Nreetion

(N
AVIETZH
XA
AVISTRY

The full list of meteorological monitoring sites are:

Map Monitored at Site: Position:
No:
MG-1 |+ Ambient Air Qualty East of the environmental

+ Air temperature

RM YOUNG
Anemorneter at 5 m

| management offices in open

»  Wind speed & direction | veld area.
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5.2.3

MG-2 Wind speed & direction | East of the gas storage area
RM YOUNG near the south gate
Anemometer at 10m
Temperature
Relative hummdity
Rainfall

MG-3 Rainfzall {continuous The Steelserv Sump (south-
monitoring) east corner)

MG-4 Rainfall {continuous The Terminal Effluent
monitoring) Treatment Plant (south-west

corner)
MG-5 | » Rainfall (continuous North Works (north-east
monitoring) corner)
MG-6 |+ Rainfall Dam 10
MG-7 |+ Rainfall Du Preez Dam
MG-8 |+ Rainfali Vaal treatment works
(VSA)

MG-9 |« Rainfall Main Administrative
Building (HG)

MG-10 |+ Rainfall Leeuwspruit Sump (LS
Dam})

The Meteorology monitoring localities are shown on the map depicted in
FIGURE 2 - APPENDIX 1

DATA CAPTURE PROTOCOLS

Sampling Frequency

Regnpali i o - Continuous/Daily

For the daily rainfall values a responsible person designated by the
Manager: Water [VS, will obtain the 24 hour rainfall value at 06:00 each
day. :

For the continuous monitors, data recordings are made incrementally for
every 0.2 mm of rainfall that falls. Rainfall measurements are therefore only
taken during rainfall events and the frequency of these recordings is
determined by the intensity and duration of the rainfall events.

Humidity (Rely (NGH) -
A femperature (VG “
Wirnd speed & Threotion (A 1G1) -

Continuous
Continzous
Continuous

Jasper Mider Associates CC

‘Draft for discussion
- JONFIDENTIAL 2
. Research for VS




Sampling Technique

Rainfall
The rainfall depth in the rain gauge will be measured by ensuring that the
observer’s eye level corresponds with the water level, and the middle of the

meniscus will be observed.

The continuous monitoring rainfall equipment installed operates utilizing
an electronically measured “tipper-bucket” technique.

Humidity (Rel)

Humidity 1s denived from wet and dry bulb temperature measured at the
monitoring caravan near the Environmental Department inside the IVS

Works. Measurements are taken real time fevery five minutes).

Air Temperature

Both wet and dry bulb air temperature are monitored real time {(every five
munutes) at the monitoring caravan near the Environmental Department
inside the IVS Works.

Wind speed & Direction

Real time monitoring, at the monitoring caravan near the Environmental
Department inside the IVS Works.

Sampling Equipment
Rainfall

The continuous monitoring equipment utilized is the Global Water
Continuous Rain gauge system. The details are as follows:

. Global Water 800-876-1172

. Model Number: RG200

. Senal Numbers of the three systems at Vanderbijlpark: 8246; 8247,
8248

. Powered by Ultra life lithium 9V batteries

A laptop with the “Ezrain” software and a serial point ink is required for
the downloading of the data.

Draft for discussion
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The daily 24 hour rainfall gauge for the measurement of precipitation will
be of the South African Standard type (height. 1,22 mr, orifice diameter:
127 mm). Siting of the rain gauge should be such that:

. wind speed at the gauge orifice level s minimal,

. gauge surroundings are modified to facilitate honizontal airflow;

. there should be protection of the rain gauge at an angle of 3¢°
to 45%

. slopes are avoided;

. the standard height (1,22 m) is utilized;

. very hard ground surfaces should be avoided to eliminate
splashing;

. isolated protection that could cause turbulence of airflow shouid
be avoided.

Humidity{relative)

. RM YOUNG.

Air Temperature

. RM YOUNG.
Wind Speed & Direction

. RM YOUNG.

Sampling Procedure

Rainfal

The continuous rainfall monitoring system is fully automated. Rainfall
enters the conical chute and is guided down to a central point where the
water passes through a hole. This water falls into a tipper bucket that,
upon filling one portion of the bucket with a volume that equates to a
rainfall volume of 0,2 mm, the bucket tips and empties, moving the other
bucket into place in order to be filled. When the bucket tips a puise is sent
to the data logger and a rainfall reading is registered.

The conical chute must be inspected on a swe weekly basis for debris,
excessive dust or bird fouling. It will be ensured that when the conical
chute is removed the tipper mechanism is not interfered with in any way.
Any such material will be completely cleared from the conical chute. Ultra
life lithium 9V battenies will be replaced every three months. This
maintenance action will coincide with an inspection of all components for
corrosion or damage. It will be ensured that the keys for the rain gauge
units are retained by the responsible person at the Environmental
Management Department.

Draft for discussion
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For the daily rainfall values a responsible person designated by the
Manager: Water, will at 06:00 obtain the rainfall depth for the previous 24
hours. The rainfall depth in the rain gauge will be measured by ensuring
that the observer’s eye level corresponds with the water level, and the
middle of the meniscus will be observed. After observance of the water
level, the rain gauge will be removed and inverted a minimum of three
times to ensure complete emptying of accumulated water. The rain gauge
will be cleared of debris, excessive dust or bird fouling. The rain gauge will
be replaced in its position, and it will be ensured that the orifice is
horizontal and at a height of 1,22 m above the ground level

Humidity (Relative)

Data is collected on a continuous basis. The responsible person at the
Environmental Department at IVS should at least once a week down load
the data on a computer disk, to be imported into the database.

Air Temperature

Data 1s collected on a continuous basis. The responsible person at the
Environmental Department at IVS should at least once a week down load
the data on a computer disk. The data should then be imported into the
database for formal storage.

Wind Speed & Direction

Data is collected on a continuous basis. The responsible person at the
Environmental Department at I'VS should at least once a week down load
the data on a computer disk. The data should then be imported into the
database for formal storage.

Sample Preservation
Rainfall

No sample preservation is necessary since no sample is retained for water
quality analysis purposes.

Huamidity (Relative)
Not applicable.
Air Temperature

Not applicable.

]Draft {or discussion
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Analyses Protocol/Variables

Daily rainfall depth (mm) is measured at the five rain gauges, while
incremental rainfall depth (mm) is recorded at the three continuous
monitoring stations.

Data Base Entry

Rainfall

For the continuous monitors the rainfall data is stored electronically in a
data logger. This data must be down loaded by means of a laptop on a
monthly basis, and transferred 1o the computer of the Manager: Water
IVS. The output files are ASCII (* dat) files. These files must stored in the
appropriate project directory. The files will be named “vdb 824* dd-mm-
yy.dat” where the serial number is denoted by the first portion of the
naming, and the date of the down loading of data in the second portion of
the file name,

The 24 hour daily rain gauge information is compiled on a standard
monthly data form on a daily basis. This information is then compiled on
a spreadsheet by the Manager: Water [VS.

Although somewhat of a duplication, certain processed data pertaining to
the abovementioned environmental components will be imported into
AQUABASE on an annual basis to make it all inclusive and complete in
respect of the quantitative attributes of the identified environmental
components at IVS,

A Borland Database Engine (BDE) has been installed as part of the custom
AQUABASE instaliation, thus enabling remote database data access
directly from AQUABASE using linked tables.

The sampling localities were computerized under AQUABASE site-unique
Site Identification Numbers, attached as DATASET 1V.2,
APPENDIX 1V,

The following data bases were configured and commissioned for the Site
Id's in AQUABASE:

Rainfall

- Humidity(relative)

- Air Temperature

- Wind Speed & Direction

. Basic Information

The Basic Site Information is only updated when new sites to be monitored
are included in the monitoring system. The rest of the data base is updated
after each sampling interval.

—
|
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Data Backup

Backup of ali data must be made on a monthly basis on separate disk or
computer. This will avoid data loss duning a computer failure or any
technical failure.

5.2.4 INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting.

Frequency Type of Report
Six-Monthly Report Data Report to Authorities
Annual Report Annual statusfaudit report

Report Content

Six-Monthly Report (Six-monthly submission of monitoring results)

This report consists of the following measured parameters:

-

Rainfall
- Historical mean monthly rainfall report

Humidity(relative)
- Historical mean monthly humidity report
— Time dependant graph for mean monthly humidity

Air Temperature

- Average hourly temperature monthly report

- Time dependant graphs for datly minimum and maximum
temperatures

Wind Speed & Direction

- Average wind speed and direction monthly reports
(frequency table)

- Monthly frequency table and wind rose graph

Draft for discussion
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Annual Report (4Annual submission of monitoring results}
The annual report consists of the following components:

. System Audit
- Statutory/Regulatory Requirements
- Monttoring Infrastructure
- Data Capture
- Information Generation
- Management of System

. Data Audit
- Compliance cnteria
- Validation of the data
- Interpretation of meteorological data

. Interpretation of Meteorological Data
Rainfall

- Historical mean monthly rainfall report
- Time dependant graph for mean monthly rainfall

Humidity(relative)

-~ Historical mean monthly humidity report
o Time dependant graph for mean monthly humidity

Air Temperature

- Daily minimum, maximum and average monthly report
- Time dependant graphs for daily minimum and maximum
temperatures

Wind Speed & Direction

- Average wind speed and direction monthly reports
(frequency table)

- Monthly frequency table and wind rose graph

- Status report compiled by knowledgeable professional

The meteorofogical assessment/status report must be compiled by a
knowledgeable professional

Draft for discussion
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5.2.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols relating to the
sampling- and reporting frequency of the active Meteorology montoring
sites.

Sampling Frequency Reporting Frequency

MOGR MGH MGT MGD MGR MGH MGT MGH

Contimzous X X X X

Daily X

Weekly

Two-weekly

Monthly

Quarterly

Six-Monthly X X X X

Annually X X X X

ACronyms:

Meteorology (MG):
{MGR) - Rainfall
{(MGH ~Humidity (relative)
(MGT) - Air Temperature
(MGD} - Wind Speed & Direction

Draft for discussion
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53 TOPOGRAPHY

5.3.1

5.3.2

STATUTORY/REGULATORY REQUIREMENTS
Formal Compliance
In terms of the Minimum Requirements for Waste Disposal by Landfill

(Second Edition 1998, Department of Water Affairs and Forestry), the
following requirements are set out for the monitoring of landfill operations:

The method of waste recording must be appropriate to the nature
and the volume of the wastes entering the site.

Records must be kept of all waste entering the site.

Waste must be categorized by the number of loads (defined by
volume or mass), the type of waste and the source. Hazards must be
defined in terms of hazard rating (1, 2, 3 or 4).

Records must be kept on both a daily and a cumulative basis.

A database must be established and maintained at the landfill site.
In the case of hazardous waste landfills the database must be
extended to the recording of the position of all hazardous waste
disposed on the site (in terms of both plan and elevation).

In the case of the encapsulation of the waste (with a Hazardous
Rating of 1), the exact coordinates of the encapsulation cells must be
recorded.

For the purpose of volumetric surveying, the entire site must be
surveyed prior to commencement of waste disposal and annually
thereafier.

Material Compliance

No specific monitoring standards or guidelines are stipulated for the active
components in this chapter.

MONITORING INFRASTRUCTURE/SITES/LOCALITIES

The foliowing sites have been identified as monitoring sites for this
component:

Fill/Heap/Stockpiles/Dumps

Existing Waste Dump

Draft for discussion
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5.3.3 DATA CAPTURE PROTOCOLS

Sampling Frequency
Topography
il Hean Siockpiles Dhiogs - Annually

Suggested time for the annual survey is during the winter months of each
year (June/July).

[ odumne determminii i - Continuous

Data recordings of the mass of the vehicles transporting slag and other
residue materials are made at the weigh bridge (situated to the south-west
of Dam 10). A recording of the mass of the vehicles is measured when the
container goes to off load on the waste dump and a subsequent mass is
determined for the vehicle when it returns.

Sampling Procedure
Yopography (Heap Stockpiles Dumps)

An annual survey of the dumps is required in terms of DWAF - Minimum
Requirements. This activity must take place during the winter months of
each vyear (June/July) to ensure that clear skies are available for
photographic purposes. This data will facilitate the determination of volumes
within the Consolidated Residue Management Facility. The aerial survey will
as a numimum mclude the Consolidated Residue Management Facility. The
aerial photography should be performed to the following specifications:

. DWG files with 0.5 m contours with 3D poly-lines and 3D spot
heights;

. 15 m x 15 m DTM with break lines in ASCH format;

. One Tiff image of the entire target area with a pixel size of 0.25m;

. Geo-referencing data in ASCII format.

Volume determinations

The classification of the waste is indicated by a tag on the vehicle which is
registered by the weigh station. The mass of the vehicle going to and
subsequently returning from the site is determined electronically. The
difference in mass indicates the total mass of waste material deposited on the
dump. The volume is derived from this value.

\Draft for discussion
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Sampling Egniﬁmgnt

The aerial photography work will be contracted out to specialists. The
specialist used during the Master Plan Baseline Studies was:

Cor van der Walt Lugopmeting
P.O.Box 1214

Silverton

0127

Tel: §12-803.5679
Fax: 012-803-6059
E-mail: geodigitt@elobal co.za.

Sample Preservation

No sample preservation is applicable.

Analvses Protocol/Variables

Refer 1o the waste stream classification under source characterization.

Data Base Entry

Aerial photographs will be stored both in electronic format and as hard
copies by the Environmental Management Department. Separate copies will
be retained in a building other than the aforementioned building for data
safety purposes.

The waste classification, source and volume data obtained from the weigh
bridge will be entered, maintained and stored by the Materials Handling
Department. Every file saved will have at the end of'its file name the date in
the form “dd-mm-yy” to ensure that the data is managed in an effective
manner.

Data Backup

Backup of all data must be made on a bi-weekly basis on a CD or disk. Two
copies of each set of data must be stored in a building other than the
Environmental Management Department, in order to avoid any data loss
during a computer failure or any technical failure. Hard copies of all data
must be stored by the Environmental Management Department,
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3.3.4 INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting.

Frequency Type of Report

Six -Monthly Report Routine monthiy report — material
deposited on residue facility

Annual Report Annual status/audit report —
volume calculations using aenal
photography

Report Content

Six -Monthly Report

A data report containing information on:

Daily and monthly volumes of residue deposited, including waste
classification and source data obtained from the data at the weight brnidge.

Annual Report

An annual report on the foot print and volume status of the dump must be
generated. The annual aerial photography images and contour data should
be utilized to provide:

*

The difference in volume on and within, the various units of the
Consolidated Residue Management Facility since the last aerial
photography was undertaken.

The remaining volume available within the various units constituting
the Consolidated Restdue Management Facility.

Rehabilitation status.

Surface water management system.

Draft for discussion|
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5.3.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols relating to the
sampling- and reporting frequency of the monitoring sites for Topography:

Sampling Frequency | Reporting Frequency
TrP TrP
Continuous X
Daily
Weekly
Monthly
Quarterly
Six-Monthly X
Annual - X X
Acronyms:

Topographv: (TP}

Draft for discussion
CONFIDENTIAL
_Research for {VS$

Jasper Milter Assoctates CC 3



54  SOILS {In- active)

Soils are not included in this Monitoring System for routine monitoring

purposes. Results for surveys that have been done during the compilation of the

Muster Pian Study are reflected in the Base Line Study Reports.

5.4.1 STATUTORY/REGULATORY REQUIREMENTS
NEW WATER LICENCE NUMBER - 10016047

5.4.2 MONITORING INFRASTRUCTURE/SITES/LOCALITIES
According to the NEW WATER LICENCE NUMBER - 10016647 section
4.2.5.. " Should any development, upgrading or extensions be done in areas
where there is no contamination, such developments must be reported. to the
Regional Director, and soil samples, reflecting overall soil quality conditions
prior to disturbance throughout the total area to be affected, shall be taken
and analysed and thereafter twice per annum, by a competent soil scientist.”

543 DATA CAPTURE PROTOCOLS

Sampling Frequency

In-active

Sampling Technigue

In-qctive

Sampling Equipment

In-active

Sampling Procedure

In-active

Sample Preservation

In-gctive

Analyses Protocol/Variables

In-active

\Draft for discussion
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5.4.4

th
-
th

Data Base Entry

In-active

Data Backup

In-active

INFORMATION GENERATION PROTOCOLS
Reporting Frequency

In-active

MANAGEMENT PROTOCOLS

In-active

Draft for discussion
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55 LAND CAPABILITY AND LAND USE

551

5.5.2

5.5.3

STATUTORY/REGULATORY REQUIREMENTS

Formal Compliance

No specific monitoring requirements are stipulated by any of the
environmental statutory acts or in any of the permits issued to IVS, in

accordance with these acts for routine monitoring of the land capability and
land use at IVS.

In terms of DWAF - MR For Waste Disposal by Landfill - Section 2 and
Appendix 4.3 it is stipulated as a minimum requirement that throughout the
operation of the landfill faciiity. agreed buffer zones must be maintained.
Existing land-use and any developments must thus be carefully monitored
and strictly controlled.
Material Compliance

No specific monitoring standards or guidelines are stipulated for the active
components in this chapter.

MONITORING INFRASTRUCTURE/SITES/LLOCALITIES

The land use and zoning of IVS, and the surrounding area that would
constitute a buffer zone.

The land use/capability monitoring localities are shown on the map depicted
in FIGURE 3, APPENDIX I

DATA CAPTURE PROTOCOLS

The current land use at and around IVS should be monitored annually to
ensure control of all developments at and around TVS,

Sampling Frequency
Lotnd qese it f o conaiiin - Annually

Suggested month for the Land Use assessment is SEPTEMBER.

Sampling Technigue

Land use assessment by suitably qualified professional person. This person
should update the existing land use plan for the site.

Draft for discussion
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554

Sampling Equipment

The following equipment is needed for a routine assessment of the current
Land Use:

. Location map of the area with the different zoning and land uses of
the area indicated on the map.

. Pen and notebook.

. Camera.

Sampling Procedure

Annual field visit and assessment of the current land use should be vertfied
during the feld visit.

mple Preservation
Not applicable to this component.

Analyses Protocol/Variables

Not applicable to this component.

Recommended Independent Laboratory

Not applicabie to this component.

Data Base Entry

Not applicable o this section.

Data Backup

A hard copy of the report, as well as an electronic and CD copy of the file
will be retained by the Environmental Management department. A copy of
the file on CD will be stored in a building other than that of the
Environmental Management department for backup purposes.

INFORMATION GENERATION PROTOCOLS

Reporting Freguency

A professional statement on the current land capability and land use at and
around IVS shouid be included in the annual report.

Draft for discussion
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The following table summarizes the frequency of reporting.

Frequency " Type of Report

Annual statement Annual status statement

Report Content

The annual report consists of all the environmental components and for the
chapter on Land Use, the following should be included:

. Statement on the current land capability and land use at and around
IvSs.
. In the event of new classification of land use at IVS, it must be

documented and included in the Annual Monitoring Report.

These classifications must be done by a knowledgeable and professional
person.

5.5.5 MANAGEMENT PROTOCOLS
The following table summarizes the management protocols relating to the

sampling- and reporting frequency of the L.and Use and Land Capability at
and around IVS.

Sampling Frequency | Reporting Frequency

LU LU

Daily

Weekly

Two - weekly

Monthly

Quarterly

Six -Monthly

Annually X X

Acronyms:
Land Capability and Land Use (LUj:

r Dra “iscussio n
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56 NATURAL VEGETATION AND PLANT LIFE

5.6.1

5.6.2

STATUTORY/REGULATORY REQUIREMENTS

Formal Compliance

No specific monitoring requirements are stipulated by any of the
environmental statutory acts or in any of the permits, issued to IVS, in
accordance with these acts for routine monitoring of the natural vegetation
and plant life at IVS.

However, routine monitoring of the natural vegetation and plant life is sound
environmental management practice and for this reason it has been included
in the routine monitoring for the site.

Material Compliance

No specific monitoring standards or guidelines are stipulated for the active
components in this chapter.

MONITORING INFRASTRUCTURE/SITES/LOCALITIES

The following monitoring localities were identified during the Master Plan

Study: '

MAP NUMBER X-COORD Y-COORD
PL-1 2951912.79 -81824.48
PL.2 295174041 -82582.19
PL-3 2949249 33 -85235.06
PL-4 2948800.79 -85432.25
PL-5 2947989 43 -84528.47
PL-6 2947080.15 -84664.85
PL-7 2946602.77 -84687.58
PL-8 2946170.86 -84733.04
PL-9 2945966.26 -84096.54
PL-10 2947061.94 ~84096.55
PL-11 2944928 56 -83914.42
PL-12 2950615.93 ~719126.76
PL-13 2949942 00 ~78936.81
PL-14 2947306.34 ~79493.92
PL-15 2946564.78 ~78013.63
PL-16 2945711.59 -19087.56
PL-17 2945555.36 -80502.85
PL-18 2951973.78 ~78853.51
PL-19 2953021.88 ~77034.35
PL.20 2951041.37 ~74159.24
PL-21 2948484 35 ~74961.80
PL-22 2945201.94 ~79093.71

Jasper Miiler Associates CC
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MAP NUMBER X-COORD Y-COORD
PL-23 29450664.02 -81990.07
PL-24 2944400.06 -86206.00
PL-25 2945693 .40 ~83096.32
PL-26 2947634.00 -82232.51
PL-27 2948125 86 -82255.25
PL-28 2948785.00 -82209.79
PL-29 3949739.06 ~79936.59
PL-3G 2948900.06 -79560.060
PL-31 2945201.94 -79093.71
PL-32 2946776.26 -85236.76
PL-33 29463060.06 -81606.60

The plant hfe monitoring localities are shown on the map depicted in
FIGURE 4 - APPENDIX L

DATA CAPTURE PROTOCOLS

The environmental variables, which influence the suitability of the
environment for the vegetation currently occurring at IVS, can at any stage
change, causing a replacement of current species and possibly even
communities with species or communities more adapted to the changed
environment. In the case where the environment becomes more poliuted,
more tolerant species will replace the more sensitive species. These tolerant
species are often weeds or exotic species, which will effectively lower the
quality of the veld.

Monitoring of the environmental variablesare therefore necessary to prevent
this degradation taking place. This monitonng can be done by a vegetational
survey conducted once a year, in which a species list is compiled as well as
the abundance of each of the specific species.

The findings of the monitoring report should then be evaluated. Management
decisions should then be made.

Sampling Frequency

Narural Veveranon aiid Pl L -

Annualty

Monitoring of this component should be done during the growth season
between November to February. Dunng the course of the year, any
irregulanities 1n the floral regime should be noted ie patches of dead
vegetation, veld fires, or areas of denudation.

Sampling Technigue

The survey will be conducted using the standard Braun-Blanquet vegetation
survey techniques, of the Mont Pellier school of thought.

Jasper AiHler Associates OO
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Sampling Equipment

The following sampling equipment will be used:

. Pencil, Marking pen
. Notebook

. Field form

. Masking tape

. Plastic bags

. Labels

. Measuring tape
. Marking rods

. Camera

Sampling Procedure

The survey will be conducted using the standard Brauﬁ—Blanquet vegetation
survey techniques, of the Mont Pellier school of thought.

A number of quadrants within the study area and a number of reference sites
in the surrounding area, of 25 m” each must be selected. These quadrants
must be arranged in a predetermined pattern to ensure objectivity.

For an undisturbed area, a vegetation map should be compiled.

After selecting the quadrants, these quadrants should be marked and the
physical conditions clearly noted on the field form. A site description should
be made as detailed as possible, if possible a photograph should be taken of
the sampling locality.

The following information should be contained in the Site Description:

The site should first be classified as one of the following:

. Wetland
. Grassiand
- Wet- or Terrestrial, Dry-, Mixed, Rocky-
. Cultivated lands, old lands or pastures
- Primary crop
. Bottom land communities
- Streams

- Ecological quality
- Characteristics
- Plant species
. Drainage lines
- Types of drainage lines
- Value of drainage line vegetation

Draft for discussion
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Each of the Site types should then be described in terms of the following;

. Location

’ Characteristics

. Importance

. Function 1.e. habitat for certain species, buffer zone
. Coverage of study area

For each sampling quadrant the following data should be coliected during
each field visit:

. Dominant species or plant form

. Other species present

. Threatened and protected taxa (Endangered species)
. List of protected plant species which may occur in study area
. Invader or exotic species

. No of plant taxa per category present

. Ecological quality of the community

. Nature of habitat

. Role of water in the habitat

. Nature of physical landscape 1.e. soil, topography .

. Utilization of land

. Identification method

. Regional description

. Vegetation type

. Dormnant veld type, Dominant species

. Species composition

The fiora found in these quadrants should then be identified, the abundance
of each species withing the quadrant should also be noted.

When a species can not be identified, a representative sample of that species
should be taken, this sample should be clearly marked with the following

information:

. Sampling Quadrant number
. Reference number

. Date

. Time

. Growth type
. Height of plant
. If possible a sketch or photograph of the entire plant.

Draft for discussion
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Sampie Preservatioo

Samples taken should be pressed and labeled with the following:

» Sample reference
. Sampling locality
» Description of physical characteristics of sampling locality
. Sampling date
. Sample description
. Description of plant from which sample was taken mcluding:
- height
- growth form
- any significant characteristics
- Crown width
- leaf density
- feaf texture

Ll

If available, fruits or flowers of sampled plant
In case of tree, a representative sample of bark, where available

Aoalyses Protocel/Variables

Sampies not identified in the field should be sent to the National Botanical
Institute for identification.

Recommended Independent Laboratery

Recommended Independent Institute for identification:

National Botanical Institute
2 Cussonia Ave
Pretoria

Data Base Entry
Not applicable - not classified as a measurable data base component. Data

generated should be contained in the annual report compiled under the
section of Narural Vegetation and Plant Life.

Data Backup

Backup of data and reports relating to Plant Life should be kept in a safe.

Draft for discussion
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5.6.4 INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting.

Frequency

Type of Report

Annual Report

Annual status/audit report

Re port Qog;ggng

The following information should be contained in the annual Natural
Vegetation and Plant Life Monitoring Report:

. Methodology

. Data capture protocols

. Site classification
Description of sampling localities

Location
Characteristics
Importance

Coverage of study area

Vegetation description

Dominant species or plant form

Other species present

Threatened and protected taxa (Endangered species)
List of protected plant species which may occur 1n
study area

Invader or exotic species

Ecological quality of the community

Nature of habitat

Role of water in the habitat

Nature of physical landscape i.e. soil, topography...
Utilization of land

Regional description

Vegetation type

Dominant veld type; Dominant species

Species composition

Irregularities observed during monitoring season.

. Management objectives

. Management measures [ paft fQ v dise HSSION
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5.6.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols relating to the
sampling- and reporting frequency of the Natural Vegetation and Plant Life
monitoring sites. '

Sampling Frequency Reporting Frequency

PL Pl

Daily

Weekly

Two - weekly
Monthly
Quarterly

Six ~-Monthly

Annually X X

Acronyms:
Natural Vegetation and Piart Life (PL):
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5,7 ANIMAL LIFE

5.7.1

5.7.2

STATUTORY/REGULATORY REQUIREMENTS

Formal Compliance

No specific monitoring requirements are stipulated by any of the
environmental statutory acts or in any of the permits, issued to IVS, i
accordance with these acts for routine monitoring of the animal life at IVS.
However, routine monitoring of the animal life 1s sound environmental
management practice and for this reason it has been included in the routine
monitoring for the site.

Material Compliance

No specific monitoring standards or guidelines are stipulated for the active
components in this chapter.

MONITORING INFRASTRUCTURE/SITES/LOCALITIES

The following monitoring localities were identified duning the Master Plan
Study:

MAP NUMBER X-COORD - Y-COORD
AL-T 2951912.79 -81824 .48
AL-2 2951740 41 -82582.19
AL-3 2949249.33 -85235.06
AL-4 2948800.79 -85432.25
AL-5 2947989 43 -84528 47
AL-6 2947080.15 -84664 85
AL-7 2946602.77 -84687.58
AL-8 2946170.86 -84733.04
AL-9 294596626 -84096.54
AL-10 2947061.94 -84096.55
AL~11 2944928 56 -83914.42
AL-12 2950615.93 -79126.76
AL-13 2949942 00 -78936.81
AL-14 2947306.34 -79493.92
AL-15 2946564.78 -78013.63
AL-16 2945711.59 -79087.56
AL-17 2945555.36 -80502.85
AL-18 295197378 -78853.51
AL-19 2953021.88 -77034.35
AL-20 2951041.37 -74159.24
AL-21 294848435 | -T496180

gD:g?'ﬁ: for discussion
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5.7.3

MAP NUMBER X-COORD Y-COORD
AL-22 2945201.94 -79093.71
AL-23 294506402 -81990.07
AL-24 2944400.00 -86200.00
AL-25 2945693 .40 -83096.32
AL-26 2947034.00 -82232.51
AL-27 2948125.80 -82255.25
AL-28 2948785.00 -82209.79
AL-29 3949739.00 -79936.59
AL-30 2948900.00 ~79500.00
AL-31 2946300.00 -81000.00
AL-32 2945201,94 -79093.71
AL-33 2946776.20 -85236.70

The animal life monitoring localities are shown on the map depicted in
FIGURE 5- APPENDIX L

DATA CAPTURE PROTOCOLS

The environmental vartables, which influence the suitability of the
environment, for the animals currently occurring in the study area, can at any
stage change, causing a replacement of current species and possibly even
communities with species or communities more adapted to the changed
environment. In the case where the environment becomes more poiluted,
more tolerant species will replace the more sensitive species.

The species diversity will decrease as the environment harshens and the
interspecies connections will bear more strain. With a decreased species
diversity, the local ecosystem may become unstable, when the environment
undergoes further change, whole ecosystems may collapse.

Monitoring of the environmental variables are therefore necessary to prevent
this degradation taking place. This monitoring can be done by a faunal
survey conducted ence a year, in which a species list is compiled as well as
the abundance of each of the specific species. Throughout the year, any
occurrence of animal deaths should be reported immediately, as well as signs
of sickness or deformity in sighted animals.

The findings of the monitoring report should then be evaluated.
Management decisions should then be made. Site visits should co-inside with
the rainy season and should therefore be done between November and
February each year.

Draft for discussion
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Sampling Frequency
Arinwad 1! . Annually
The suggested time frame for the monitoring of the animal hfe is November

to February. During the course of the year any irregularities in the faunal
regime should be noted i.e. unusual behaviour, unnatural deaths.

Sampling Technigue

See Sampling Procedure.
Sampling Equipment
The following sampling equipment will be used:

. Pencil, Marking pen

. Notebook

. Field form

. Masking tape

. Plastic bags

. Labels

. Measuring tape
. Camera

Sampling Procedure

During the animal survey any material found should be dentified, or if
identification is not possible, a sample thereof should be taken and clearly
marked and the following information given:

. Reference number
. Date

. Time

. Amount of matenal
. Locality found

. Comments

Any faecal material coliected, should be analysed to determine the species
from which it came. Footprints found should also be identified and
documented. If possible a photograph should be taken. The photograph
should mgclude a scale.

All animals observed during the field visit should be identified and if possible
photographed.

Z CONFIDENTIAL
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The following information should be documented while observing the

animal:

Species

Sex of the ammal

Habitat found

Stage of development 1.e. adult, juvemle etc.

Size

Behaviour

Physical condition

Significant features i.e. scars

When more than one ammal of a species is found, the size of the
herd, the ratio of males to females, and general condition of the herd
should also be noted.

Methods of identification and confirmation should be noted.

The following overview information should be recorded:

Description of Birds

- Species list

- Red data species

- Important species i¢. uncommon species or species with
specialized habitat requirements

Type of birds i.e. grassland birds

Tabulate priority birds

Description of Mammals:

- Species list

- Red data species

- Important species i.e uncommon species or species with
specialized habitat requirements

Tabulate priorty Mammals

Spp previously | Present day Observed on Conservation
recorded oceurTence site Status

Description of Reptiles and Amphibians:
- Important species
- No of taxa found

. Tabulate
Species Frequency of Adjacent cells
recording in Study
site
+  Butterflies Draft for discussion
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5.7.4

Sample Preservation
Samples taken should be clearly marked and kept in a refrigerator. Samples

that cannot be identified should, together with the sample information, be
sent to the Transvaal Museum for identification.

Analyses Protocol/Variables

No analyses is proposed, only that the sample is identified, if not identified
in the field.

Recommended Independent Laboratory
Recommended Independent Institute for identification:
Transvaal Museum for Identification.

Paul Kruger Street
Pretoria

Data Base Entry

Not applicable - not classified as a measurable data base component. Data
generated should be contained in the annual report compiled for Animal Life.

Data Backup
Backup of data and report relating to Animal Life should be kept in a safe.
INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting.

Frequency _ Type of Report
Annual Report Annual status report
Report Content

The following information should be contained in the annual Animal Life
Monitoring Report:

. Methodology

. Data capture protocols Dr@ft f‘f??’ discussion
CONFIDENTIAL
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. Description of sampling localities
- Location
- Characteristics
- Importance
- Coverage of study area

. Species description:
- Dominant species
- Other species present
- Threatened and protected species {Endangered species)
e List of protected animal species which may occur in study
area
- Invader or exotic species
- Ecological quality of the community

. Irregulanities observed during monitoring season.
. Management objectives
» Management measures

5.7.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols relating to the
sampling- and reporting frequency of the Animal Life monitoring sites.

Sampling Frequency Reporting Frequency

AL AL

Daily

Weekly

Two - weekly

Monthly

Quarterly

Six -Monthly
Annually X X

Acronyms:
snemal Life (40):
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5.8 AQUATIC ECOSYSTEMS

581

5.8.2

STATUTORY/REGULATORY REQUIREMENTS
Formal Compliance

The National Water Act (No 36 of 1998) requires protection of the aquatic
ecosystems. This requires monitoring of the ecological integrity of water
resources. Biological monitoring requirements are, however, site specific and
the conditions may be specified in the water use license.

Material Compliance

No specific monitoring standards or guidelines are stipulated for the active
components in this chapter.

MONITORING INFRASTRUCTURE/SITES/LOCALITIES

Eighteen sampling sites were chosen along the Leeuwspruit and Rietspruit
Catchments, associated with inter afia IVS, The following is a list of the
sampling points sampled during the baseline study, and applicable to the
routine monitoring of the aquatic ecosystem:

Aquatic Surface

Eco Water

Sampling Sampling

Site: Site Description:

AE-1 {RSO) Rietkuilspruit on  Golden Highway
downstream from southern industries

AE-2 {(RS1) Rietkuilspruit on Golden Highway
downstream from ISCOR Plant

AE-3 (RS2) Rietkuilspruit downstream from Farm Dam

AE-4 {RS3) Rietkuilsprunt downstream from Farm Dam

AE-3 {RS4) Rietkuilspruit downstream from RS3 on
secondary road

AE-6 {RS5) Rietkuilspruit upstream from canal on gravel
road

AE-7 {RS6}) Rietspruit upstream from confluence
(Rietkuilspruit & Canal) on R54

AE-8 (RS7) Downstream section of canal just upstream
from confluence with Rietkuilspruit

AE-9 (RS8) Approximately 100m downstream from canal
confluence

AE-10 {RS9) Approximately Skm downstream from
Rietkuilspruit/Rietspruit confluence 1n
Rietspruit '

AE-11 (RS10) Approximately Skm downstream from R59

on Rietspruit at weir

Nraft for discussion
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5.8.3

Aquatic Surface

Eco Water

Sampling Sampling

Site: Site Description:

AE-]12 (LS1) Tributary of Leeuwspruit on southeastern
side of the works

AE-13 (LS2) Tributary of Leeuwspruit draining from
Boitshept dumping site

AE-14 {LS3) Tributary of Leeuwspruit draining from
Ditonvilie

AE-15 (LS4) Leeuwspruit downstream from tributaries
L§1-LS3

AE-16 (LS5) Leeuwspruit upstream from confluence with
Vaal River

AE-17 {1.56) Vaal River at the R39 road

AE-18 (LST) Vaal River downstream from the

Leeuwspruit confluence

The Bio-monitoring localities are indicated on FIGURE 6, APPENDIX L

DATA CAPTURE PROTOCOLS

Sampling Frequency

The following frequencies are specified for the different components of
aquatic ecosystems monitoring for IVS:

»

Whole Effluent Toxicity (WET ) testing on effluents/receiving waters
is to be conducted every second month. (Suggested months -
February, April, June, August, October, December)

A general habitat assessment, the Invertebrate Habitat Assessment
System (IHAS), aquatic macro-invertebrate assessment (SASS
version 5) and in situ water quality measurements should be
conducted six-monthly, during intermediate low-high and high-low
flow conditions. (Suggested months -May/June and
November/December)

An assessment of the contaminant concentration in sediments, bio-
accumuiation, fish healthassessment, the Fish Assemblages Integrity
Index (FAIl) and Riparian Vegetation Index (RVI) should be
conducted Annually. (Suggested month - November)

Sampling Technigue

Whole Effluent Toxicity (WET) Testing:

Throughout the sampling procedure care must be taken to obtain a sample
that meets the requirements of the sampling program. It must be handled in
such a way that it does not deteriorate or become contaminated before it
reaches the laboratory.

Draft for discussion
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» Gilass or plastic bottles can be used to collect toxicity test samples

. Before filling the sample bottle, ninse the bottle two to three times
with the sample being collected, unless the bottle contains a
preservative or de-chiorinating agent

. Fill the container to the top

. In rivers, grab samples should be collected at midstream and at mid
depth if accessible

, Avoid surface scum when collecting a sample from surface waters

. If the sampie collected has been chlonnated, the total residual
chlorine must be measured immediately following sample collection

, When relevant, state whether or not the sample has been filtered

. Information can be printed on disposable bottles or use a label or

tag. Record sufficient information to provide positive sample
identification at a later date (¢.g. sample number), including the name
of the sampler, the date and hour of collection, as well as the exact
location and any other data that may be needed for correlation, such
as weather conditions, water level, stream flow and post sample
handling. Provide space on the label for the initials of those assuming
sample custody and for the time and date of receipt in the laboratory

. Aeration during collection and transfer of samples should be
minimized to reduce the loss of volatile substances. All the sample
containers must be filled completely, leaving no head space between
the constituents and the hid

» Sufficient sample must be collected to perform the required toxicity
test. The minimum volumes required are stated below:
- Fibrio fischeri bioluminescent toxicity test = 1 Jiter
- Algal toxicity test = 1 Jiter
- Daphmia pulex acute toxicity test = 1 fiter
- Poecilia reticulata acute toxicity test = 2 liter

. Samples collected for off-site toxicity testing are to be chilled and
shipped to the testing laboratory. Sufficient ice or ice-packs should
be placed with the sample in the shipping container to ensure that
ice/ice packs will still be cold when the sample arrives at the
laboratory

Creneral Habitat Assessment and Invertebrate Habitat Assessment System
(THAS):

Habitat in aquatic systems, including surrounding topographical features, is
a major determinant of aquatic community potential. Assessment of physical
habitat quahty is therefore an integral component of the final evaluation of
any impairment. The assessment that must be performed includes a general
description of the site {(Global Positioning Sateliite [GPS] reading;
photographs for future identification of major changes and documentation
of habitat conditions and watershed features; video footage of each site;
physical characterization). These parameters are pertinent to the
characterization of an aquatic system and will provide valuable insight as to
the ability of these systems to support a healthy aquatic community. The
Invertebrate Habitat Assessment System (THAS) score sheet must be

Draft for discussion
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completed. The monitoring of habitat condition is to be co-ordinated with
the water quality monitoring program in order to descnibe the presence of
chemucal stressors. Water quality data must be integrated with biological
data during interpretation of results.

Aquatic Macro invertebrate Assessment (SASS):

Benthic macro-invertebrates are to be collected from all distinguishable
biotype at each of the sampling sites using a net with a pore size of 1000
micron, mounted on a 300 mm square frame. In stony bottomed flowing
water biotype (rapids, nffles, runs, etc.) the net is rested on the bottom and
the area immediately upstream of the net is disturbed by kicking the stones
over and against each other to dislodge benthic invertebrates. Sandy and
muddy bottom and stones-out-of-current are sampled by stirring the bottom
and sweeping the net through the water over the disturbed area to catch
dislodged organisms. Marginal and aquatic vegetation is sampled by
sweeping the net back and forth through the biotype to cover from 1-2
meters. Identification of the organisms should be done to family level. The
most recent SASS procedure must be applied (currently SASSS).

In situ water quality measurements:

In situ water quality measurements (TDS, pH, Dissolved Oxygen,
Temperature, Flow Velocity} should be determined on site with field
equipment. These results are important to assist in the interpretation of
biological results because of the direct influence water quality has on aquatic
life forms. Although these measurements only provides a "snapshot" it can
sometimes provide valuable insight into the characteristics of a specific
sampling site.

Sediment contaminant concentrations:

Samples are collected with a coring apparatus capable of sampling sediments
up to 1 meter in depth. The core sampler must be pushed into the sediment
until it becomes unyielding or until the maximum sampling depth of'the corer
is reached. A core of sediment should then be extracted. The difference
between layers in the sediment should be visually assessed and distinguished
by using color (to distinguish between primary layers) and texture (to
distinguish between secondary layers). Each identified layer should then be
collected in a separate plastic bag and labeled. The samples are to be chilled
and shipped to the testing laboratory. Sufficient ice or ice-packs should be
placed with the sample in the shipping container to ensure that ice/ice packs
will still be cold when the sample arrives at the laboratory.

Bio-accumulation:
Crabs must be collected with baited traps (5 specimens per site). Collected

specimens must be plaeed in individual plastic bags and labeled. The samples
are 1o be chilled and shipped to the testing laboratory. Sufficient ice or ice-
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packs should be placed with the sample in the shipping container to ensure
that ice/ice packs will still be cold when the sample arrives at the laboratory.

Fish Health Assessment and Fish Assemblages Integrity Index:
Fish sampling to be conducted by means of:

. Electro shocker: 40 min total or 150 m stream length whichever
comes first, representing different flow classes and cover types.
Specimens should be released unharmed where possible

. Seine net (10m x 1.5 m, 9 mm mesh): five attempts total at each site,
representing as many flow classes and cover types present, not more
than two attempts in the same flow/cover type

. Seine net {50 m x 2 m, 9 mm mesh). two attempts total at each site,

representing as many of the flow classes and cover types present, not
more than two attempts in the same flow/cover type
. Gill nets: series of gill nets in impounded areas (depth > 1,5 m)

The health assessment is conducted in such a way as to derive numeric
values, which reflect the status of fish health. The percentage fish with
externally evident disease or other anomalies must be used in the scoring of
this metric, according to the method described by Kleynhans (1999).

The following procedure must be followed to score the health of individual
species at 4 site:

. Frequency of affected fish >3%, score = 1
. Frequency of affected fish 2-5%, score =3
. Frequency of affected fish <2%, score = 5

This approach is based on the pnnciple that even under unimpaired
conditions. a small percentage of individuals can be expected to exhibit some
anomalies.

Riparian Vegetation Index:

An assessment of the current status of the aquatic and riparian vegetation in
the study area (to include wetland areas) must be conducted annually.
Diversity and composition must be identified. The Riparian Vegetation Index
{RVI) developed by Kemper (2000} must be applied. This index considers
the extent of vegetation coverage of the riparian zone, the structural
intactness of the riparian zone, the percentage cover of indigenous riparian
species, as well as the regeneration of indigenous species. The RV] was
developed as part of the National River Health Program to provide a rapid,
relative simple method for evaluation of the condition and ecological
integrity of the ripanan vegetation along rivers and streams.
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Sampling Equipment

The following equipment is needed for a routine monitoring sampling run:

. 2 [ Glass or plastic sampling bottles

. Pencil, Marking Pen

. Notebook

. Field data sheets

. Masking tape

. In sitn TDS meter

. pH meter

. Thermometer

. Dissolved Oxygen Meter

. Flow Meter

. Geographical Positiomng System (GPS)

. Camera/Video Camera

. 1:50 000 topographical maps

. Sampling net with a pore size of 1000 micron, mounted on a
3060 mm square frame

. Specimen containers

. Magmfying Glass Buckets (x3)

. Forceps Sampling tray (light colour)

. Formalin/Ethanol

. Waders

. Electro-shocker

. Seine net (10 m x 1.5 m, 9 mm mesh)

. Seine net (S0 m x 2 m, 9 mm mesh)

. Gill nets

. Traps

. Plastic Bags

. Cooler

. {ce/ice packs

Sampling Procedure

A combination of ecological indicators must be assessed at each site
(indicated below).
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Whole Effluent Toxicity (WET) testing is to be conducted on selected
effluent/receiving water pomts.

Sample Preservation

Samples for Whole Effluent Toxicity (WET) testing, sediment contaminant
concentrations and bio-accumulation assessments should be placed in a
cooler with icefice packs.

The sampler may need to take aquatic macro-invertebrate and fish samples
for verification of identity. These should be preserved in 10% formalin or
80% ethanol.

Analvses Protocol/Variables

Not appitcable.
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Recommended Independent Laboratory

The independent laboratory used during the Master Plan baseline studies
was:

ECOSUN

P OBOX 2131
Florida Hilis
1716

Tel. {011) 672-0666
Fax: (011) 672-0666

Data Base Entry

Not applicable - all data will be reflected in the annual report.

Data Backup

All data must be stored on a CD or separate computer/disk to prevent any
data lost duning computer failure or any other technical failure.

INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting.

Frequency Type of Report

Two-monthiy report Data report

Six-monthly (during intermediate | Six-monthly - Data Report
low-high and high-low flow
conditions)

Annual Report Annual status/audit report

Report Content

Twe-monthly report

The two-monthly report is a data report were data of the previous sampling
runis reported. The following information should be contained in this report:

. Results of the Whole Effluent Toxicity (WET} testing on
effluents/receiving waters
. Locality map of the monitoring localities
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Six-monthly report

The six-monthly report is a data report were data of the previous sampling
runs 1s reported. The following information should be contained in this
report.

. Results of the Whole Effluent Toxicity (WET) testing on
effluents/receiving waters

. Results of the general Habitat Assessment, the Invertebrate Habitat
Assessment System (/HAS), aquatic macro invertebrate assessment
(SASS-5) and in situ water quality

. Locahity map of the monitonng localities

Annual Report

The following information should be contained in the annual Aquatic
Ecosystems Monitoring Report:

. System Audit
- Status of monitoring system
- Efficiency and design

. Data Audit
- Compliance cnteria
- Vahdation of the data

. Interpretation of data for compliance and trend
- The current situation
- Site classification
- Description of sampling localities
- Location
- Characteristics
- Importance
- Ecosystern description:
- Dominant species
. Other species present
- Threatened and protected taxa (Endangered species)
- List of protected species which may occur mn study
area
. Invader or exotic species
- Ecological quaiity of the community measured
agatnst the following parameter:
> Habitat Quality Index
. Habitat Assessment Matrix (HAM),
» South African Scoring System (S4SS
version 3} for aquatic invertebrates
, Fish Health Assessment Index (FHAID
. Fish Assemblage Integrity Index (FAIT)
- Irregulanties observed during monitoring season.
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5.8.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols relating to the
sampling- and reporting frequency of the Aquatic Ecosystem monitoring

sites.
Sampling Frequency Reporting Frequency
AE AE
Daily
Weekly
Two- Weekly
Two- Menthly X X
Quarterly
Six-Monthly X X
Annually X X
Acronyms:

Aguatic Eposystem (455
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59 GEOLOGY
Geology is not included in this Monitering System for routine monitoring
prirposes. Results for surveys that have been done during the compilation of the
Master Plan Study are reflected in the hase line study reports.
3.9.1 STATUTORY/REGULATORY REQUIREMENTS
Geology in-active.
5.9.2 MONITORING INFRASTRUCTURE/SITES/LOCALITIES
Geology in-active.
593 DATA CAPTURE PROTOCOLS
Geology in-active.
5.9.4 INFORMATION GENERATION PROTOCOLS
Geology in-active.

5.9.5 MANAGEMENT PROTOCOLS

Geology in-active.
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5.10 GROUND WATER

5.10.1 STATUTORY/REGULATORY REQUIREMENTS

Formal Compliance

The new water licence 1s the applicable Regulatory Requirement. (NEW
WATER LICENCE NUMBER 10016047). DWAF - Minimum Requirements
For Monitoring at Waste Management Facilities 1s an additional applicable
Regulatory Requirement - subject to CRMF permit.

Material Compliance

Ground water should be evaluated in terms of the Most Stnngent Water
Quality criteria (MSWQ) developed for the Master Plan Study at IVS.
Acceptable Environmental Risk values are not available for the full list of
water quality variables relevant to the IVS system in general, and therefore
a combination of the following water quality management guidelines are
proposed as management objectives for ground water at the IVS Site:

. SABS Dnnking Water Standard - SABS.
K South African Drinking Water Standard - SADWS.
. Acceptable Environmental Risk Value in “MR”- MRAER

Mainly due to the fact that guideline values do not exist for all the water
quality variables, in the different sets of guidelines, the OFT team submit the
following combination as a proposed Most Stringent Water Quality
management objective (MSWQ) for the IVS site.

SABS/SADWS MRAER MSWQ
pH 6<pH<y N/S 6<pH<y
EC mSmi 70 N/S 70
TDS img ) 490 N/ 490
Ca fmgy 150 N/S 150
Mg (mgd) 70 N/8 70
Na gl 160 N/S 100
K mmgl) 200 N/S 200
Siqmgid) N/S N/S N/S
T-Alk (mgd) N/S N/S N/§
Cl tmaly 100 N/S 100
SO, (mg 200 N/S 200
NO; (g 3 N/S 3
F (mgl} ! N/S ]

Al fmg l; .13 £.3%0 8,130
Fe (mgd) 0.10 9.000 0.100
Mn (mgi) 0.05 £.300 0,030
Cd rmgeli 0.0l 0,031 0.0
Pb (mgit) (.05 0,100 0.05
Zn (mg/d 1.00 0.700 0.700
ON (mg?) 0.30 0.0053 0.0053
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L]
5.10.2 MONITORING INFRASTRUCTURE/SITES/LOCALITIES
The following sites have been selected as Ground Water monitoning sites.

TR

Foviernal §osors a0l

Drakeville:
Map No: Database No: Status:
GWE-1 DV-.2A Not in use
GWE-2 DV-3 Not in use
GWE.-3 DV-4 Not in use
GWE-4 DV-5 Not in use
GWE.5 DV-6 Not in use
GWE-6 DV-7 Not in use
GWE-7 PV-8 Not inuse
GWE-8 DV.9 Not in yse
GWE-9 DV-10 Not in use
GWE-10 DV-11 Not n use
GWE-11 DV-12 Not in use
GWE-12 DV-13 Not in use
GWE-13 Dv-14 Not in use
GWL-14 DV.2B Not in use
Cyferpan:
Map No: Database No: Status:
GWE-15 RKL-Di Not in use
OWLE-16 RKL-D2 Not in use
GWE-17 RKL-D3 Not in use
GWE-18 WEERSTAS Not in use
GWLE-19 VAALDAM Not inuse
GWE-20 BH-D Not in use
GWE-21 RIL-1 Not in use
GWE-22 RS-1 Not in use
GWE-23 CP-6/1 in yse
OWE-24 CP.7/ In use
GWE.25 CP-7/2 In use
GWE-26 CP-7/3 Not in use
GWE-27 CP-8/1 Not in use
GWE-28 CP-10/1 In use
GWE-29 CP-10/2 Not 1n use
GWE-30 CP-11/1 Inuse
GWE-31 CP-11/2 Not in use
OWE-32 CP-16/1 inuse
GWE-33 QF-1 In use
GWE-34 QF-2 Not in use
GWE-35 QF-3 Not 1in use
GWE-36 QF-4 Not in use
GWE-37 . OF.5. -~ Not 1n use
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Map No: Database No. Status:
GWE-38 BPT-3 In use
GWE-39 BG-2 Not in use
GWE-40 BG-3 Not in use
Lamont Park:

Map No: Patabase No: Status:
GWE-41 MP-1] Not in use
GWE-42 LMP.2 Not in use
GWE-43 LMP-3 Not in use
GWE-44 L MP-4 Not in use
GWE-45 LMP-5 Not in use
GWE-46 LMP-6 Not in use
GWE-47 LMP-7 Not in use
GWE-48 LMP-8 Not in use
GWE-49 LMP-S Not in use
GWE-50 LMP-10 Not in use
GWE-51 LMP-11 Not in use
GWE-52 LMB-12 Not in use
GWE-53 LMP-13 Not in use
GWE-54 LMP-14 Not in use
GWE-55 L.MP-15 Not in use
GWE-56 LMP-16 Not in use
GWE-57 LMP-17 Not in use
GWE-58 L.MP-18 Not in use
GWE-59 LMP-19 Not in use
GWE-60 I MP.20 Not i use
GWE-61 LMP-21 Not in use
GWE-62 LMP-22 Not in use
GWE-63 LMP-23 Not in use
GWE-64 LMP-24 Not in use
GWE-65 LMP-25 Not in use
GWE-66 LMP-26 Not in use
GWE-67 LMP-27 Not in use
GWE-68 LMP-28 Not in use
GWE-69 LMP.29 Not inuse
GWE-70 LMP-36 Not in use
GWE-71 L. MP-31 Not in use
GWE.72 LMP.32 Not in use
GWE-T3 LMP.33 Not in use
GWE-74 LMP.34 Not in use
GWE-75 LMP-35 Not in use
GWE-76 LMP-36 Not in use
GWE-77 LMP-37 Not in use
GWE.78 LMP-38 Not in use
GWE-79 LMP-39 Not in use
GWE-80 LMP-40 Not in use
GWE-81 L.MP-41 Not in use
GWE-82 : LMP-42 Not in use
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Map No: Database No: Status:

GWE-83 L.MP-43 Not in use
GWE-84 LMP.44 Not in use
GWE-85 LMP-45 Not 1n use
GWE-86 LMP-46 Not in use
GWE-87 LMp-47 Not in use
GWE-88 LMP-48 Not in use
GWE-89 1. MP.30 Nof in use
GWE-90 IL.MP-3B Not inuse
GWE-91 . MP-21B Not in use
Linkholm:

Map No. Database No: Statys:
GWE-92 LH-1 Not in use
GWE-93 LH-20 Not it use
GWE-94 LH-21 Not in use
GWE-93 LH-24 Not in use
GWE-96 LH-25 Not in use
GWE-97 1LH-26 Not in use
GWE-98 1.H-27 Not in use
GWE-99 LH-28 Not in use
GWE-100 1.H-29 Not in use
GWE-101 LH-30 Not in use
GWE-102 L.H-31 Not inuse
GWE-103 LH-32 Not muse
GWE-104 1LH-33 Not in use
GWE-105 LH-34 Not in use
GWE-106 LH-35 Not inuse
GWE-107 LH-36 Not in use
GWE-108 LH-37 Not in use
GWE-109 1.H-38 Not in use
GWE-110 1L.H-40 Not in use
GWE-111 1LH-41 Not in use
GWE-112 LH-56 Not in use
GWE-113 LH-57 Not in use
GWE-114 1H-58A Not in use
GWE-115 LH-59 Not in use
GWE-116 1.H-62 Not m use
GWE-117 LH-63 Not 1n use
GWE-118 LH-64 Not in use
GWE-119 LH-63 - Notinuse
GWE-120 LH-66 Not in use
GWE-121 LH-67 Not in use
GWE-122 LH-68A Not in use
GWE-123 LH-6%A Not in use
GWE-124 1LH-70 Not inuse
GWE-125 1L.H-71 Not in use
GWE-126 LH-7T2A Not in use
GWE-127 R ) = My i+ Not in use
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Map No: Database No: Status:
GWE-128 LH-74 Not in use
GWE-129 LE-76 Not in use
GWE-130 LH-81 Not in use
GWE-13] 1LH-82 Not in use
GWE-132 [LH-83 Not in use
GWE-133 LH-84 Not in use
GWE-134 1.H-85 Not tn use
GWE-1335 LH-86A Not in use
GWE-136 LH-87A Not in use
GWE-137 LH-88 Not in use
GWE-138 LH-90 Not in use -
GWE-139 LH-91A Not in use
GWE-140 LH-93 Not in use
GWE-141 LH-94 Not in use
GWE-142 LH-95 Not in use
GWE-143 LH-96 Not in use
GWE-144 LH-97 Not in use
GWE-145 LH-98 Not in use
GWE-146 LH-99 Not in use
GWE-147 LH-106 Not i use
GWE-148 LLH-101A Not in use
GWE-149 LH-102 Not 1n use
GWE-150 LH-103 Not in use
GWE-151 LH-104 Not in use
GWE-152 LH-107 Not i use
GWE-153 LH-108 Not in use
GWE-154 L.H-109A Not in use
GWE-155 LH-110 Not in use
GWE-156 LH-111 Not in use
GWE-157 LH-113 Not in use
GWE-.158 LH-114 Not in use
GWE-159 LH-115 Not in use
GWE-160 LH-116 Not in use
GWE-161 LH-117 Not in use
GWE-162 LH-118 Not in use
GWE-163 LH-119 Not in use
GWE-164 LH-120 Not in use
GWE-165 LH-122 Not in use
GWE-166 LH-123 Not in use
GWE-167 LH-124 Not in use
GWE-168 LH-126 Not inuse
GWE-169 LH-127A Not in use
GWE-176 LH-128 Not in use
GWE-171 LH-129 Not in use
GWE-172 LH-130 Not in use
GWE-173 LH-131A Not in use
GWE-174 LH-132 Not in use
GWE-175 LH-133 Not in use
GWE-176 . LH-134 Not in use
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Map No:

GWE-17

GWE-178
GWE-179
GWE-180
GWE-181
GWE-182
GWE-183
GWE-184
GWE-185
GWE-186
GWE-187
GWE-188
GWE-18%
GWE-1%0
GWE-191
GWE-192
GWE-193
GWE-194
GWE-195
GWE-106
GWE-197
GWE-198
GWE-.199
GWE-200
GWE-261

Louisrus:

Map No:

GWE-202
GWE-203
GWE-204
GWE-205
GWE-206
GWE-207
GWE-208
GWE-209
GWE-2106
GWE-211
GWE-212
GWE-213
GWE-214
GWE-215
GWE-216
GWE-217
GWE-218
GWE-219
GWE-220
GWE-221

Database No: Statug:

LH-135 Not in use
LH-136 Not in use
LH-138 Not in use
{H-139 Not in use
LH-140 Not in use
LH-141A Not in use
I.H-58B Not in use
LH-68B Not in use
I.LH-69B Not in use
LH-72B Not in use
I.H-86B Not in use
LH-87B Not it use
i.H-91B Not in use
LH-101B Not in use
LH-16%B Not in use
LH-127B Not in use
{H-131B Not in use
I.H-133B Not in use
LH-141B Not in use
LH-65C Not inuse
LH-61C Not in use
. H-62C Not in use
LH-65C Not in use
LE-70C Not in use
LH-10iC Not in use
Database No- Status:

LR-1 Not in use
LR-2 Not in use
LR-3 Not in use
LR-4 Not in use
LR-3 Not in use
LR-6 Not in use
LR-7 Not in use
LR-8 Not in use
LR-9 Not in use
LR-10 Not in use
LLR-11 Not in use
LR-12 Not in use
LR-13 Not in use
LR-14 Not in use
LR-15 Not in use
LR-16 Not inuse
LR-17 Not inuse
LR-18 Not in use
L.R-19 Not in use
LR.20 Not in use
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Map No:
GWE-222

GWE-223
GWE-224
GWE-225
GWE-226
GWE-227
GWE-228
GWE-229
GWE-230
GWE-231
GWE-232
GWE-233
GWE-234
GWE-235
GWE-236
GWE-237
GWE-238
GWE-239
GWE-240
GWE-241
GWE-242
GWE-243
GWE-244
GWE-245
GWE-246
GWE-247
GWE-248
GWE-249
GWE-250
GWE-251
GWE-252
GWE-253
GWE-254
GWE-255
GWE-256
GWE-257
GWE-258
GWE-259
GWE-260
GWE-261
GWE-262
GWE-263
GWE-264
GWE-265
GWE-266
GWE-267
GWE-268
GWE-269
GWE-270

Database No: Status:

LR-21 Not in use
LR-22 Not in use
LR-23 Not in use
LR-24 Not in use
LR-25 Not in use
LR-26 Not in use
LR-27 Not in use
LR-28 Not in use
LR-29 Not in use
LR-30 Not in use
LR-31 Not in use
LR-32 Not in use
LR-33 Not in use
LR-34 Not in use
LR-35 Not in use
LR-36 Not in use
LR-37 Not in use
LR-38 Not inuse
LR-39 Not in use
LR-40 Not in use
LR-41A Not in use
LR-42 Not in use
LR-43 Not in use
LR-44 Not in use
LR-45A Not in use
LR-46A Not in use
LR-47 Not in use
LR-48A Not in use
LR-49 Not in use
LR-50A Not in use
LR-51 Not in use
LR-52 Not in use
LR-53 Not in use
LR-54 Not in use
LR-55 Not in use
LR-56 Not in use
LR-57 Not in use
LR-58A Not in use
LR-59 Not in use
LR-60 Not in use
LR-61 Not in use
LR-62 Not in use
LR-63 Not in use
LR-64 Not in use
LR-65 Not in use
LR-66 Not in use
LR-67 Not in use
LR-68A Not in use
LR-69 Not in use
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Map No: Patabase No: Status:
GWE-271 LR-70 Not in use

GWE-272 LR-TIA Not i use
GWE-273 LR-T2A Not In use
GWE-274 LR-T3A Not i use
GWE-275 LR-74 Not in use
GWE-276 LR.75 Not in use
GWE-277 LR-76 Not in use
GWE-278 LR-77 Not in use
GWE-279 LR-78 Not 1n use
GWE-280 LR-79 Not 1n use
GWE-281 L.R-80 Not in use
GWE-282 LR-81 Not in use
GWE-283 LR-82 Not in use
GWE-284 LR-83 Not i use
GWE-285 LR-84 Not in use
GWE-286 LR-85 Not in use
GWE-287 L.R-86 Not in use
GWE-288 LR-87 Not inuse
GWE-289 LR-88 Not in use
GWE-290 LR-89 Not in use
GWE-291 LR-90 Not in use
GWE-292 LR-91 Not in use
GWE-293 LR.92 Not in use
GWE-294 L.R-93 Not in use
GWE-295 L.R-94 Not in use
GWE-296 LR-95 Not in use
GWE-297 LR-96 Not inuse
GWE-298 LR-97 Not in use
GWE-299 I.LR-98 Not in use
GWE-300 LR-99 Not in use
GWE-301 I.R-100 Not 1n use
GWE-302 LR-101 Not in use
GWE-303 LR-102 Not in use
GWE-304 I.R-103 Not in use
GWE-305 LR-104 Not in use
GWE-306 LR-105 Not in use
GWE-307 LR-106 Not in use
GWE-308 LR-107 Not in use
GWE-309 LR-108 Not inuse
GWE-310 LR-109 Notinuse
GWE-311 LR-110 Not i use
GWE-312 LR-111 Not in use
GWE-313 LR-112 Not in use
GWE-314 LR-113 Not in use
GWE-315 LR-114 Not 1n use
GWE-316 IR-115 Not in use
GWE-317 LR-116 Not inuse
GWE-318 LR-117 Not in use
GWE-319 | LR-118 Not in use
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Map No:

GWE-320
GWE-321
GWE-322
GWE-323
GWE-324
GWE-325
GWE-326
GWE-327
GWE-328
GWE-329
GWE-330
GWE-331
GWE-332
GWE-333
GWE-334
GWE-335
GWE-336
GWE-337
GWE-338
GWE-339
GWE-340
GWE-341
GWE-342
GWE-343
GWE-344
GWE-345
GWE-346
GWE-347
GWE-348
GWE-349
GWE-350
GWE-351
GWE-352
GWE-333

GWE-354

GWE-335
GWE-356
GWE-357
GWE-358
GWE-359
GWE-360
GWE-361
GWE-362
GWE-363
GWE-364
GWE-363
GWE-366
GWE-367
GWE-368

Draf

Database No:

LR-119
1R-120
LR-121
LR-122
LR-126
iR-130
LR-131
ILR-133
LR-134
ILR-135
LR-136
ILR-137
LR-138
LR-140
LR-141A
1 R-142
LR-143A
LR-145
ILR-146
LR-147
I.R-148
LR-149
ILR-150
{R-151
LR-153
LR-154
LR-155
LR-156A
L.R-157
LR-158
LR-159
LR-161
LR-162
LR-163
LR-164
ILR-165
LR-167
ILR-168
LR-169
LR-172
LR-173
iR-174
LR-176
LR-177
LR-178A
iR-6B
LR-12B
ILR-14B
I.R-41B

t for discussion

Status:

Not in use
Not in use
Not in use
Not 1n use
Not in use
Not in use
Not in use
Not i use
Not in use
Not m use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not m use
Not in use
Not inuse
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not in use
Not inuse
Not 1n use
Not in use
Not in use
Not in use
Not 1n use
Not in use
Not in use
Not in use
Not in use
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Map No:

GWE-369
GWE.370
GWE-371
GWE-372
GWE-373
GWE-374
GWE-375
GWE-376
GWE-377
GWE-378
GWE-379
GWE-380
GWE-381
GWE-382
GWE-383
GWE-384
GWE-385
GWE.386
GWE-387
GWE-388
GWE-389
GWE-396

Rosashof:

Map No:
GWE-39]

GWE-392
GWE-393
GWE-394
GWE-393
GWE-396
GWE-397
GWE-398
GWE-3%9
GWE-400
GWE-401
GWE-402
GWE-403
GWE-404
GWE-405
GWE-406
GWE-407
GWE-408
GWE-409
GWE-A410
GWE-411
GWE-412
GWE-413

Database No: Status:

LR-41C Not in use
I.R-41D Not in use
LR-468 Not in use
I.R-48B Not in yse
LR-48C Not in use
LR-50B Not in use
LR-58B Not in use
L.R-68B Not in use
LR-71B Not in use
LR-72B Not in use
LR-72D Not in use
LR-73B Not in use
LR-73C Not in use
L.LR-92B Not in use
L.R-94B Not in use
LR-1088 Not in use
LR-119B Not in use
i.R-141B Not in use
LR-143B Not in use
I.R-156B Not in use
LR-167B Not m use
L.R-178B Not in use
Database No- Status:

RH-2 Not in use
RH-3 Not in use
RH-4 Not i use
RH-5 Not in use
RH-6 Not in use
RH.7 Not i use
RH-10 Not in use
RH-12 Not in use
RH-13 Not in use
R¥-14 Not in use
RH-15 Not in use
RH-16 Not in use
RH-17 Not in use
R#-18 Not in use
RH-19 Not in use
RH-26 Not in use
RH-21 Not in use
RH-22 Not in use
RH-23 Not in yse
RH-24 Not in use
RH-25 Not in use
RH-26 Not in use
RH-27 Not in use

Fasper Mitlier Associates €O
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Map No:
GWE-41
GWE-413
GWE-416
GWE-417

GWE-418

GWE-416
GWE-420
GWE-421
GWE-422
GWE-423
GWE-424
GWE-425
GWE-426
GWE-427
GWE-428

Map No:
GWE-429

GWE-430
GWE-431
GWE-432
GWE-433
GWE-434
GWE-435
GWE-436
GWE-437
GWE-438
GWE-439
GWE-440
GWE-44]
GWE-442
GWE-443
GWE-444
GWE-445
GWE-446
GWE-447
GWE-448
GWE-449
GWE-430
GWE-431
GWE-4352
GWE-453
GWE-434
GWE-435
GWE-436
GWE-457

Database No: 1ams,
RH-28 Not in use
RH-29 Not in use
RH-30 Not in use
RH-32 Not inuse
RH-33 Not in use
RH-37 Not in use
RH-38 Not in use
RH-39 Not in use
RH-40 Not in use
RH-42 Not i use
RH-43 Not in use
RH-44 Not in use
RH-46 Not i1 use
CP-1 Not in use
RH-46B Not in use
Vanderbijlpark Town Northern Suburb:

Database No: Status:
VBP.1 inuse
VBP-2 In use
VBP-3 In use
VBP-4 in use
VBP-3 In use
VBP-6 In use
VBP-7 In use
VBP-8 Inuse
VBP-9 inuse
VBP-10 In use
VBP-11 In use
VBP-i2 Inuse
VBP.13 Inuse
VBP-14 In use
VBP-15 Inuse
VRBP-16 in use
VBP-17 Inuse
VBP-18 In use
VBP-i9 inuse
VBP-20 Inuse
VBP-21 inuse
VBP-22 in use
VBP-23 Inuse
VBP-24 inuse
VBP-25 inuse
VBP-26 Not in use
VBP-27 Inuse
VBP-28 inuse
VBP-29 In use
YBP-30 n use

GWE-458

Draft for discussion
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Map No:
GWE-459

GWE-460
GWE-461
GWE-462
GWE-463
GWE-464
GWE-465
GWE-466
GWE-467
GWE-468
GWE-469
GWE-470
(GWE-471
GWE-472
GWE-473
GWE-474
GWE-475
GWE-476
GWE-477
GWE-478
GWE-479
GWE-480
GWE-481

GWE-482-

GWE-483
GWE-484
GWE-485
GWE-486
GWE-487
GWE-488
GWE-489
GWE-490

Steelpark

Map No;

GWE-49]
GWE-492
GWE-493
GWE-494
GWE-4953
GWE-496
GWE-497

Database No:
VBP-31
VBP-32
VBP-33
VBP.34
VBP-33
VBP.36
VBP.37
VBP.38
VBP-39
VBP-40
VBP-41
VBP-42
VBP-43
VBP-44
VBP-45
VBP-46
VBP-47
VBP-48
VBP.49
VBP-30
VBP-51
VBP.52
VBP-53
VBP-34
VBP-35
VBP.36
VBP.57
VBP-38
VBP.39
VBP-60
VBP-61
VBP-62

Database No:
SP1

SP2

SP3

SP4

Sps

SpPs

SP6R

Status:
Not inuse
In use
In use
In use
In use
Inuse
In use
In use
Inuse
In use
inuse
In use
In use
In use
in use
Inuse
In use
In use
In use
Inuse
in use
Inuse
Inuse
Inuse
inuse
Inuse
In use
Inuse

“Inuse

in use
{nuse
in use

Status:
Not it use

Not inuse
Not in use
Not in use
Not in use
Not int use
Not in use

‘Draft for discussion
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Steelvalley:

Map No: Database No; Status:

GWE-498 SV-i Not in use
GWE-499 SV-2 Not in use
GWE-500 SV-3A Not int use
GWE-501 SV.4 Not in use
GWE-502 SV-5 _ Not in use
GWE-503 SV.6 Not in use
GWE-304 Sv-7 Not in use
GWE-505 SV-8A Not 1n use
GWE-506 SV-9 Not in use
GWE-507 SV-10A Not i use
GWE-508 SV-11 Not in use
GWE-509 Sv-12 Not in use
GWE-510 SV.13 Not in use
GWE-511 Sv-i4 Not in use
GOWE-512 SV-is Not in use
GWE-513 SV-16 Not in use
GWE-514 SV-17A Not in use
GWE-5158 SV-i8A Not in use
GWE-516 SV-19A Not in use
GWE-517 SV-20 Not in use
GWE-518 Sv.-2i Not in use
GWE-519 SV.22 Not in use
GWE-520 SV-24 Not in use
GWE-521 SV.25 Not in use
GWE-522 SV.26 Not in use
GWE-523 SV.27 Not in use
GWE-524 SV-28A Not in use
GWE-525 SV-20A Not in use
GWE-526 SV-30 Not in use
GWE-527 SV.33 Not in use
GWE-528 SV-35 Not in use
GWE-529 _ SV.36 Not in use
GWE-530 SV-37 Not in use
GWE-531] SV.39 Not in use
GWE-532 SV-40 Not in use
GWE-533 SV.42 Not in use
GWE-534 SV-44 Destroyed
GWE-535 SV-45A Not in use
GWE-536 SV-46A Not in use
GWE-537 SV-47 Not in use
GWE-538 SV-48 Not in use
GWE-53% SV-49 Not in use
GWE-540 SV-50 Not in use
GWE-541 SV.82 Not in use
GWE-542 SV-53 Not in use
GWE-543 SV-54 Not in use
GWE-544 SY-55A Not in use

IDraft for discussion
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Map No: Patabase No: Status:

GWE-54 SV-56 Not in use
GWE-546 SV-57 Not in use
GWE-547 SV-58 Not inuse
GWE-548 SV.59 Not in use
GWE-349 SV-60 Not in use
GWE-550 SV-61 Not in use
GWE-551 Sv-62 Not in use
GWE-552 SV-63 Not in use
GWE-553 SV-64A Not in use
GWE-554 SV-635A Not in use
GWE-555 SV-66 Not in use
GWE-556 CSV-67 Not in use
GWE-557 SV-68A Destroved
GWE-558 SV-69 Not in use
GWE-359 SV-3B Not in use
GWE-560 SV-8B Not in use
GWE-561 SV-10B Not i use
GWE-562 SvV-17B Not in use
GWE-5363 SV-18B Not 1n use
GWE-564 SV-19B Not inuse
GWE-365 SV-28B Not n use
GWE-566 SV.26B Not in use
GWE-567 SV-45B Not in use
GWE-568 SV-46B Not n use
OWE-571 SV.558B Not 1n use
GWE-572 SV-64B Not in use
GWE-373 SV-65B Not inuse
GWE-574 SV-67B Not in use
GWE-575 SV-68B Not inuse
GWE-576 SV.68C Not in use
RTINS S S N P
Map No: Database No: Status
GWEF-1 BPT-F1i Not in use
Derched oo o 71T
Map No: Database No: Source:
GWP-1 IVB-S1 North Works Open Area
GWP-2 IVB-S2 Open Area Coopers Hill
GWP-3 IVB-S3 Maturation Ponds
GWP-4 IVB-84 Coke Stockpile Area
GWP-5 IVB-§5 Solid Waste Dump
GWP-6 1VB-S6 Coke Stockpile Area
GWP-7 IVB-S7 Coal Stacking
GWP-8 IVB-S8 Open Areas “heaps™
OWP-9 IVB-S9 Open Areas “heaps”
GWP-10 U Iv-810 Open Areas “heaps”
Drafe for discussion
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Map No:
GWE-11
GWEP.12
GWE-13
GWPE.14
GWP.15
GWE-16
GWP-17
GWE.18
GWE-19
GWP220
GWP-21
GWE.22
GWE.23
GWE-24
GWE-25
GWP-26
GWE-27
GWE.28
GWP-29
GWP.30
GWE.31
GWE-32
GWP-33
GWPE-34
GWE-35
GWP-36
GWP-37
GWE-38
GWE-39
GWE-40
GWE-41
GWP.42
GWE-43
GWP-44
GWP-45
GWEP-46
GWP-47
GWP.48
GWP-49
GWP-50
GWP-51
GWP.52
GWE.53
GWP.54
GWE-55
GWP-56
GWE-57
GWE-58

GWP-59

Database No:
IVB-SI1
IVB-S12
IVB-S13
IVB-S14
IVB-S15
IVB-S16
1VB-S17
IVB-S18
IVB-S19
1VB-820
IVB-S21
IVB-822
IVB-823
IVB-§24
IVB-§23
IVB-$26
IVB-§27
IVB-§28
TVB-§29
IVB-S30
IVB-S31
IVB-§32
IVB-§33
IVB-S34
TVB-835
IVB-836
IVB-S37
IVB-§38
IVB-$39
TVB-5840
IVB-S41
IVB-$42
IVB-§43
IVB-S44
IVB-5845
TVB-S46
IVB-$47
TVB-$48
IVB-$49
TVB-S50
IVB-§51
IVB-S52
IVB-§53
IVB-$54
IVB-S55
IVB-$56
IVB-§57
IVB-§58
[VB-S59

i;[)n:«zft for discussion

Source:

Bio Plant/Open Areas
Open Areas

Stacking & Reclaiming
Bio Plant

North Works

North Works Open Areas
Maturation Ponds
Evaporation Dams 1 - 4
Evaporation Dams 1 - 4
Kiewiet Area

Kiewiet Area

Kiewiet Area

Kiewiet Area

Kiewiet Area

Kiewiet Area

Kiewiet Area

Kiewiet Area

Kiewiet Area

Casting & Ml Plant
Siding Area

Hecketts Slag Plant
Construction Store Yard
Blast Furnace

Blast Furnace

Open Area/Coil Storage
Slab Storage Yard
Slabbing Mill

Oxygen Plant/P . H.

Blast Furnace/TETP Area
BOF Plant/Truck Repair
North Works/Open Areas
Evaporation Dams | - 4
Open Areas

Casting & Mill Plant
CETP Sludge Dams
Sludge Dams (dry dams)
Direct Reduction Plant
Direct Reduction Plant
TETP Plant Area

Direct Reduction Plant
Direct Reduction Plant
Solid waste dumps

Dam 10/ BF sludge dams
Dam 10/ BF sludge dams
Dam I0/BF sludge dams
Dam 10/ BF sludge dams
Slag dump

Dam 10/ B¥ sludge dams
Dam 10/ BF sludge dams
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Map No:
GWP-60
GWP-61
GWP-62
GWP-63
GWP-64
GWP-65
GWP-66
GWP-67
GWP-68
GWP-69
GWP.70
GWP-71
GWP-72
GWP-73
GWP-74
GWP-75
GWP-76
GWP-77
GWP-78
GWP-79
GWP-80
GWP-81
GWP-82
GWP-83
GWP-84
GWP-85
GWP-86
GWP-87
GWP-88
GWP-89
GWP-90
GWP.9]
GWP-92
GWP-93
GWP-94
GWP-95
GWP-96
GWP-97
GWP-98
GWP-99
GWP-100
GWP-101
GWP-102
GWP-103
GWP-104
GWP-105
GWP-106
GWP-107
GWP-108

Database No:
IVB-§60
IVB-§61
IVB-§62
IVB-863
IVB-S64
IVB-§65
IVB-866
IVB-867
IVB-S68
IVB-569
IVB-§70
IVB-§71
IVB-§72
IVB-873
IVB-§74
IVB-§73
IVB-§76
IVB-§77
IVB-§78
IVB-§79
IVB-580
IVB-S81
IVB-S§82
IVB-$83
IVB-§84
IVB-S85
IVB-886
IVB-S§87
IVB-888
IVB-§89
IVB-§90
IVB-§91
IVB-§92
IVB-§93
IVB-594
IVB-§95
IVB-§96
IVB-897
IVB-§98
IVB-§99
IVB-§100
IVB-§101
IVB-S102
IVB-§103
IVB-§104
IVB-§105
IVB-§106
IVB-§110
IVB-S1i1

Draft for discussion

Source:

Sludge Dams (dry dams)
Maturation Ponds
Casting & Mill plant
Electro Slag Area

Open Area

Dam 10/BF Sludge dams
Dam 10/BF Sludge dams
Dam 10/BF Sludge dams
West Boundary/Dam 10
Farmland/West Boundary
Evaporation Dams 1 - 4
Coal Stacking

Coal Stacking

Old Fuel Depot

Slag Dump

Slag Dump

Fuel Station/BOF Plant
Open Areas

Open Area/Electro Slag
Kiewiet Area

Solid Waste Dump

Coke Breeze Stockpile
Kiewiet Area

Kiewiet Area

Kiewiet Area

Kiewiet Area

Siding Area

Open Area

Hecketts Area/BOF Slag
Secondary Industries
Open Areas

Hecketts Area/BOF Slag
Hecketts Area/BOF Slag
Coke Breeze Stockpile
Kiewiet Area
Farmland/TETP Plant
Farmland/TETP Plant
West Boundary/Dam 10
Steelvalley/West Boundary
Steelvalley/West Boundary
North Works Open Area
Evaporation Dams 1 - 4
Steelvalley/West Boundary
Steelvalley/West Boundary
Slag Dump

Electro Slag Area
Hecketts Area/BOF Slag
TETP Plant Area

TETP Plant Area
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Map No:

GWP-109
GWP-110
GWPE-111
GWP-112
GWPE-113
GWP-114
GWP-115
GOWP-116
GWP-117
GWP-118
GWP-119
GWP-120
GWP-121
GWP-122
GWP-123
GWP-124
GWPE-125
GWP-126
GWE-127
GWP-128
GWP-129
GWP-130
GWP-131
GWP-132
GWP-133
GWP-134
GWEPE-135
GWP-136
GWP-137
GWP-138
GWP-139
GWP-140
GWEP-141
GWP-142
GWP-143
GWE-144
GWP-145
GWP-146
GWP-147
GWP-148
GWEPE-149
GWP-150
GWP-151
OWP-152
GWP-153
GWP-154
GWE-155
GWP-156
GWP-157

Database No: Source:

IVB-S8112 TETP Plant Area
IVB-§113 TETP Plant Area
IVB-S1i4 Direct Reduction Plant
{VB-S115 Farmland/West Boundary
IVB-S116 West Boundary/Dam 10
IVB-S§117 West Boundary/Dam 10
{VB-§118 West Boundary/Dam 10
IVB-§119 West Boundary/Dam 10
IVB-§120 Steelvalley/West Boundary
IVB-S121 Steelvalley/West Boundary
IVB-§8122 West Boundary/Dam 10
IVB-8123 West Boundary/Dam 10
IVB-§124 Maturation Ponds
IVB-S125 CETP Siudge Dams
IVB-8i26 Kiewiet Area

1VB-8127 Kiewiet Area

IVB-§128 Kiewiet Area

IVB-8129 Kiewiet Area

IVB-S136 Kiewiet Area

IVB-8131 Electro Slag Area
1VB-S132 VANDERBULPARK
IVB-S133 Steelserv Offices
IVB-8134 Hecketts Area/BOF Slag
IVB-§135 Open Area/Hecketts Area
IVB-8136 South-Eastern Boundary
IVB-S137 South-Eastern Boundary
IVB-8138 South-Eastern Boundary
IVB-8139 South-Eastern Boundary
1VB-S140 South-Eastern Boundary
1VB-§141 South-Eastern Boundary
IVB-S142 Coke Ovens

IVB-S143 Casting & Mill Plant
IVB-§144 Coke Ovens

IVB-S145 Coke Ovens

IVB-S146 Coke Ovens

IVB-§147 Neo hole for this number
TVB-§148 Suprachem

IVB-8149 Casting & Mill Plant
IVB-S150 West Boundary/BOF
IVB-§160 North Eastern Boundary
VB-§161 Northern Boundary
{VB-§8162 Northermn Boundary
IVB-S163 North Eastern Boundary
IVB-S164 North Plant/Fault Zone
IVB-§165 Kiewiet Area

IVB-§166 Kiewiet Area

VB-§S167 Kiewiet Area

IVB-S168 Electro Slag Area
IVB-S169 Boipatong/Hecketts

Draft for discussion
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Sheittess Weathered Zone Aquifer (GHH)

Map No: Database No: Source
GWW-] IVB-D1 North Works Open Areas
GWW-2 IVB-D2 Open Area Coopers Hill
GWW-3 IVB-D3 Maturation Ponds
GWW-4 IVB-D4 Coke Stockpile Area
GWW-5 IVB-D3 Solid Waste Dump
GWW-6 IVB-D6 Coke Stockpile Area
GWW-7 IVB-D7 Coal Stacking
GWW-8 IVB-D8 Open Areas “heaps”
GWW-9 IVB-D9 Open Areas “heaps”
GWW-10 IVB-DI0O Open Areas “heaps”
GWW.-11 IVB-D11 Bio Plant/Open Areas
GWW-12 IVB-DI12 Open Areas
GWW-13 IVB-DI3 Stacking & Reclaiming
GWW-14 IVB-D14 Bio Plant
GWW.-15 IVB-D15 North Works
GWW-16 IVB-D16 North Works Open Areas
GWW-.17 IVB-D17 Muaturation Ponds
GWW-18 IVB-DI8 Evaporation Dams 1 - 4
GWW-19 1IVB-DI19 Evaporation Dams 1 - 4
GWW-20 IVB-D20 Kiewiet Site
GWW-21 1VB-D21 Kiewiet Site
GWW-22 IVB-D22 Kiewiet Site
GWW-23 IVB-D23 Kiewiet Site
GWW-24 1IVB-D24 Kiewiet Site
GWW.25 IVB.D258 Kiewiet Site
GWW-26 IVB-D26 Kiewiet Site
GWW-27 IVB-D27 Kiewiet Site
GWW.28 IVB-D28 Kiewiet Site
GWW-29 IVB-D29 Casting & Mill Plant
GWW-30 IVB-D30 Siding Area
GWW-31 IVB-D31 Hecketts Slag Plant
GWW-32 IVB-D32 Construction Store Yard
GWW-33 IVB-D33 Blast Furnace
GWW-34 IVB-D34 Blast Furnace
GWW-35 IVB-D35 Open Area/Coil Storage
GWW-36 IVB-D36 Slab Storage Yard
GWW-37 IVB-D37 Siabbing Mili
GWW-38 IVB-D38 Oxygen Plant/P.H,
GWW-39 IVB-D39 Blast Furnace/TETP Area
GWW-40 1IVB-D40 BOF Plant/Truck Repair
GWW-41 1VB-D41 North Works Open Areas
GWW-42 IVB-D42 Evaporation Dams 1 - 4
GWW-43 IVB-D43 Open Areas
GWW-44 IVB-D44 Mill Plant/Uncoated/Lurgi
GWW-45 IVB-D45 CETP Sludge Dams
GWW-46 IVB-D46 CETP Sludge Dams
GWW-47 e JVB-D47 DR Plant Area & OHP
ln?‘aff‘ N P M 1
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Map No: Database No: Source

GWW-48 IVB-D48 DR Plant Area & OHP
GWW-49 1VB-D49 TETP Plant Area
GWW.-50 IVB-D30 West Boundary/BOF

GWW-51 IVB-D51 West Boundary/Effluent
GWW.52 IVB.D352 West Boundary/Effluent
GWW.53 IVB.D53 West Boundary/Effluent
GWW-54 IVB-D54 West Boundary/BF Sludge
GWW.55 1VB-D55 West Boundary/BF Sludge
GWW.56 IVB-D36 West Boundary/BF Sludge
GWW-57 IVB-D57 West Boundary/BF Sludge
GWW.38 IVB-D58 West Boundary/BF Sludge
GWW.59 IVB-D59 West Boundary/BF Sludge
GWW-60 IVB-D60 Solid Waste Dump
GWW.61 1VB-D61 Maturation Ponds
GWW.62 IVB-D62 Mili Plant/Lurgi
GWW.63 1VB-D63 Hecketts/Electro Slag
GWW.64 1VB-D64 At Leeuwspruit Dam
GWW.65 IVB.D65 West Boundary/BF Shudge
GWW.66 IVB.D66 Waest Boundary/BF Sludge
GWW-67 IVB-D67 West Boundary/BF Sludge
GWW.68 1VB-D68 Farmland/West Boundary
GWW.69 IVB-D69 Farmland/West Boundary
GWW.70 IVB-D70 Evaporation Dams 1 - 4
GWW.71 IVB-D71 Coal Stacking
GWW.72 1VB-D72 Coal Stacking
GWW.73 1VB-D73 Old Fuel Depot
GCWW-74 1VB-D74 Slag Dump
GWW.75 IVB.D75 Slag Dump
GWW.76 IVB-D76 Fuel station/BOF Plant
GWW.77 IVB-D77 Open Areas
GWW.-78 IVB.D78 Open Area/Electro Slag
GWW-79 1IVB-D79 Kiewiet Site
GWW-80 IVB.D80 Solid Waste Dump
GWW.81 IVB-D81 Coke Breeze Stockpile
GWW.82 1VB-D82 Kiewiet Site
GWW.83 1VB-D83 Kiewiet Site
GWW-84 IVB-D84 Kiewiet Site
GWW.B5 IVB.D8S Kiewiet Site
GWW-86 IVB-D86 Siding Area
GWW.87 {VB-D87 Open Area
GWW-88 IVB-D88 - Hecketts/BOF Slag/Scrap
GWW-89 IVB-D89 Secondary industries
GWW.90 IVB-D90 Open Areas
GWW.91 IVB-D91 Hecketts/BOF Slag/Scrap
GWW.92 IVB-D92 Hecketts/BOF Slag/Scrap
GWW.93 1VB-D93 Coke Breeze Stockpile
GWW.94 1VB-D%4 Kiewiet Site
GWW-95 IVB-D95 Farmland/TETP Plant
GWW96  1VB.D9 - Farmland/TETP Plant
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Map No: Database No; Source
GWW-97 IVB-D97 West Boundary/Dam 10
GWW.98 IVB-D98 West Boundary/Dam 10
GWW-99 IVB-D99 Steelvaliey/West Boundary
GWW.100 IVB-DI16O North Open Areas
GWW-101 IVB-D101] Evaporation Dams 1 - 4
GWW.-102 IVB-D102 Steelvalley/West Boundary
GWW.103 IVB-DIO3 Steelvalley/West Boundary
GWW-104 IVB-D104 Stag Dump
GWW-105 IVB-D10S Electro Slag Area
GWW-106 IVB-D106 Hecketts/BOF Slag/Scrap
GWW-107 IVB-D107 Linkholm/Waste Dump
GWW-108 IVB-D108 Linkholm/Waste Dump
GWW-109 IVB-D109 Linkholm/Waste Dump
GWW-110 1VB-D110 TETP Plant Area
GWW-111 IVB-D11] TETP Plant Area
GWW-112 IVB-D112 TETP Plant Area
GWW-113 IVB-D113 TETP Plant Area
GWW-114 IVvB-D114 DR Plant
GWW-115 IVB-D115 Farmland/West Boundary
GWW-116 IVB-D116 Farmland/West Boundary
GWW.-117 IVB-D117 Farmland/Du Plessis
GWW-118 IVB-D118 Farmland/West Boundary
GWW-119 IVB-D119 Farmland/West Boundary
GWW-120 1VB-D120 Western Boundary
GWW-121 IVB-Di21 Farmlands/BF Shudge
GWW-122 IVB-D122 South Water Point/SV 68
GWW-123 IVB-D123 Farmland/BF Sludge Dams
GWW-124 IVB-DI24 - Maturation Ponds
GWW.125 IVB-D125 CETP Sludge Dams
GWW-126 IVB-D126 Kiewiet Site
GWW.127 IVB-D127 Kiewiet Site
GWW.128 IVB-D128 Kiewiet Site
GWW-129 IVB-D126 Kiewiet Site
GWW-130 IVB-D130 Kiewiet Site
GWW-131 IVB-DI31 Hecketts/Electro Slag
GWW.-132 IVB-D132 Hecketts Area
GWW-i33 1VB-D133 Boeredienste
GWW-134 IVB-D134 Open Area/Hecketts
GWW-135 IVB-D135 Open Area/Hecketts
GWW.136 IVB-D136 South-Eastern Boundary
GWW-137 IVB-D137 South-Eastern Boundary
GWW-138 IVB-D138 South-Eastern Boundary
GWW-139 IVB-D139 South-Eastern Boundary
GWW-140 IVB-D140 South-Eastern Boundary
GWW-141 IVB-D141 South-Eastern Boundary
GWW-142 IVB-D142 DR Plant/OHP
GWW-143 IVB-D143 Mill Plant/Lurgi
GWW.144 iVB-D144 Coke Plant
GWW-145 IVB-D143 Coke Plant

Jusper Miétler Associates CC a = {i {U ¥ {% §3 CuSs ;G i 82

CONFIDENTIAL
- Research for IVS




5.10.3

Map No: Database No: Source

GWW.146 IVB-D146 Coke Plant

GWW-147 IVB-D147 West Boundary/Dam 10
GWW-148 IVB-Di48 Suprachem

GWW-149 IVB-D149 Milt Plant/Lurg
GWW-150 IVB-D150 West Boundary/BF Sludge
GWW-151 IVB-D151 North Works
GWW-152 IVB-D152 Slag Dump

GWW-153 IVB-D153 Studge Dams (dry dams)
GWW-154 IVB-D154 Kiewiet Site

GWW-155 IVB-D155 Kiewiet Site

GWW-156 IVB-D156 West Boundary
GWW.157 IVB-Di57 West Boundary/Dam 10
GWW-158 IVB-D158 West Boundary/Dam 10
GWW-159 IVB-D1539 West Boundary/Dam 10
GWW-160 IVB-D160 North Eastern Boundary
GWW-161 IVB-Di161 Northern Boundary
GWW-162 IVB-D162 Northern Boundary
GWW-163 IVB-D163 North Eastern Boundary
GWW-164 IVB-D164 North Plant/Fault Zone
GWW-165 IVB-D165 Kiewiet Site

GWW-166 IVB-D166 Kiewiet Site

GWW-167 IVB-D167 Kiewiet Site

GWW-168 IVB-D168 Electro Slag

GWW.-169 IVB-D169 North Works Open Areas
GWW-170 IVB-D170 West Boundary/Dam 10
GWW-171 IVB-D171 West Boundary/Dam 10
GWW-172 IVB-D172 West Boundary/Dam 10
GWW-173 IVB-D173 West Boundary/Dam 10
GWW-174 IVB-D174 West Boundary/Dam 10
GWW-175 IVB-D175 West Boundary/Dam 10
GWW-176 IVB-D176 West Boundary/Dam 10
GWW-177 1IVB-D177 West Boundary/Dam 10

The ground water samphng localities are shown on the maps depicted in
FIGURE 7-1. FIGURE 7-2 and FIGURE 7-3 attached in APPENDIX 1

DATA CAPTURE PROTOCOLS
Sampling Frequency
Fovterscd Fosers o0 W casd CITVET - Annually

Suggested months October and November

Percted Aguiier (017 -
Shalteny Heathered Zone Aqguifer (038 -

Six-monthly
Six-monthly

Suggested months April/May and October/November

Y e
i
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Sampling Technique

The indicated sampling technique for IVS is that of stratified sampling. This
technique entails the taking of a smail volume sample, by means of a
disposable, bailer sampler, from a prescribed sampling horizon, based on an
electrical conductivity profile of the water column in the borehole, subject
to conditions of hydrodynamic geohydrological equilibrium.

Sampling horizon selection for stratified sampling at IVS was based on the
following mformation:

. Geological stratigraphy - rock type/fracturing/weathering
. Geohydrological stratigraphy - water intersections
. Hydro-chemical stratigraphy - conductivity profile of water column

Information on geology and geohydrology was gathered during the dniling
programme, while the conductivity profile of the water column was obtained
through geophysical resistivity profiling of the water column in each
borehole, after a stabilization period subsequent to drilling.

The sampling depths of the boreholes are indicated on the field forms

Sampling Equipment

The sampling equipment to sample at the Ground Water sampling localities
is the same except for the External Users where the boreholes are equipped
with pumps At these monitoring localities the borehole is pumped for
15 minutes before a sample is taken at the pump outlet. Boreholes equipped
with windmills and hand pumps must similarly be sampled after 5 minutes of
being pumped.

Inorganic sampling:

Equipment that is needed for a routine monitoring sampling run at the
Ground Water monitoring localities namely the External Users
(GWE/GWEF), Perched Aquifer (GWP) and the Shallow Weathered
Zone Aquifer (GWW), are as follows:

. Monitoring field form/clipboard and pen/pencil
. Marking pen

. Masking tape and isolation tape
. Laboratory pre-washed plastic sample bottles - 750 m/
. Laboratory prepared preservation sample bottles - 250 m/ (Optional,
see sample preservation)
. Disposable bailer, single or double valved
. Water level metre
. Cooler boxes - 25 litre
. Plastic container with 10 Hitre demineralized water
. Paper towel roll
. Small bottle of dish washing liquid
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Roll of cheese cloth
Plastic dustbin bag

Organic sampling:

Monitoring field form/clipboard and pen/pencil

Marking pen

Masking tape and isolation tape

Adequate disposable hand gloves

Adequate glass bottles for organic sapling:

- Semi-VOC samples - 500 m/ glass bottles with glass or
Teflon stoppers

- PHENOL samples - 40 m/ glass bottles with teflon lined
SCFEW Caps

- VOC samples - 40 ml glass bottles with teflon lined screw
caps

MAQ, soap to wash sampler

Disposable teflon bailer or stainless steel sampler

Water level metre

Adeguate cooler boxes - 25 fitre

Plastic container with 20 /irre water

Plastic container with 20 lirre demineralized water

Paper towel roll

Small bottle of dish washing liquid

Roll of cheese ¢loth

Plastic dustbin bag

Sampling Procedure

Mmorganic sampling;

For equipped boreholes to be sampled, the same procedure is to be followed
as described below, except to ensure that the borehole is discharging for at
least 15 minutes before filling the sample bottle at pump outlet. Note the
time after the start of the pump when a sample is taken. Standardize as far
as possible on 15 minutes.

External Users, Perched Aquifer, Shallow Weathered Zone Aquifer
{Open Boreholes)

Measure the static water level in the borehole prior to sampling, and
note it on the monitoring field form.

Remember to clean the water level instrument between borehole by
rinsing it with distilled water.

Note the borehole number, date of sampling and time of sampling on
the sample bottle.

Note the sample number/borehole number, depth of sampling, date
of sampling, time of sampling, dam level status were applicable, as
weil as any comments on the monitoring field form, attached in
APPENDIX 11
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Take the water sample with a disposable bailer/sampler at prescribed

horizon.

Pour the sample taken, directly into the pre-marked sample bottles.

The bottles are to be filled to the brim, squeezed slightly while lid 1s

screwed on tightly in order to expel all the air from the bottles.

Replace the full sample bottles in the cooler box. If preservation is

indicated store the samples separately.

Dispose the bailer 1n the black plastic dustbin bag.

If a stainless steel bailer is use for sampling the sampler must be

washed.

Make notes of the method used for decontamination of the bailer at

each borehole.

Wash and dry hands if necessary.

Dispose any other waste e.g paper towels in the black plastic

dustbin bag.

Move to the next sampling locality.

The sampling procedure is to be standardized and kept 10 as  far as

possibie.

Always try to follow the same sampling route.

Hand the samples in at the designated Laboratory, if possible at the

end of each consecutive day of sampling before closing time.

An accompanying letter with instructions to the designated

laboratory is to be drafied and forwarded. The instructions should

include the following:

- The list of variables to be analysed for as indicated in
APPENDIX IIL

- A copy of the monitoning field form is to be attached to the
letter of instructions to the designated laboratory.

- All macro/micro analysis results should be accompanied by
anion/cation balancing.

The original field form is to be filed and stored locally.

Make arrangements for the next bach of sample bottles well in

advance of the next monitoring run.

Organic sampling:

Perched Aquifer and Shallow Weathered Zone Aquifer

Trip- and Field Blank samples to check for cross-contamination shouid be
included during the sampling of the organic samples in accordance with the
designated laboratory’s specifications.

Trip Blank: A trip blank is a set of sample vessels filled with blank

water (water, which is free of contaminants that may interfere with

the analyses to be conducted) at the beginning of'a sampling day and

carried around in the field under exactly the same conditions as the
samples. It servers as a check on sample contamination originating

from sample transport, shipping and from the site conditions.

F teld Blank: A ﬁeid blank is a sampie of biank water (water, which

nl. bt £ e ok
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conducted), which is transferred from one sample bottle to another
sample bottle at the sample point. It serves as a check on reagent and
environmental contamination.

. When sampling for VOC the organic sample must be sampled before
the inorganic sample.

The following sampling procedure should be followed in the field:

. Measure the static water level in the borehole prior to sampling, and
note it on the monitoring field form.

. Note the borehole number, date of sampling and time of sampling on
the sample bottle.

. Note the sample number/borehole number, depth of sampling, date

of sampling, time of sampling, dam level status were applicable, as
well as any comments on the monitoring field form, attached in

APPENDIX 11

. The person responsible for organic sampling should be using
disposable hand gloves when sampling.

. Take the water sample with a disposable teflon bailer/stainless steel
sampler at the prescribed horizon,

. Pour the sample taken, slowly with minimal turbulence into the pre-
marked sample bottles.

. The bottles are to be filled to the brim. Ensure that no air is captured
in the sample bottle,

. Place the full sample bottles in the cooler box. If preservation is

indicated by the laboratory ensure that the correct procedure for the
preservation is followed.

. Dispose the bailer and hand gloves in the black plastic dustbin bag.

. If a stainless steel bailer is use for sampling the sampler must be
washed in the 2% MAO, soap and water solution.

. This step 1s followed by a thorough rinse of the sampler in clean
water and finally distilled water.

. Wash and dry hands if necessary.

. Dispose any other waste e.g. paper towels in the black plastic
dustbin bag.

’ Move to the next sampling locality.

. The sampling procedure is to be standardized and kept to as far as
possible.

. Always try to follow the same sampling route.

. Hand the samples in at the designated Laboratory, at the end of each
consecutive day of sampling before closing time.

. An accompanying letter with instructions to the designated

laboratory is to be drafted and forwarded. The instructions should
include the following:
- The list of variables to be analysed for as indicated in
APPENDIX I
- A copy of the monitoring field form is to be attached to the
letter of instructions to the designated laboratory.
. The original field form is to be filed and stored locally.

Diraft for discussion
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. Make arrangements for the next bach of sample bottles well in
advance of the next monitoring run.

Sambple Preservation

Detailed specifications pertaining to sample preservation are stated in the
“Minimum Requirements for Monitoring at Waste Management Facilities™.

It is stated that samples analysed within 6 hours of sampling need not be
preserved in the field,

Sample preservation {organic & inorganic) should, however, abways be
done in consultation with the analytical laboratory responsible for the

analyses.

Analyses Protocol/Variables

The necessity for all chemical analyses to be of high scientific integrity
cannot be over-emphasized.

The list of water quality variables to be analyzed for, was compiled subject
to site specific hydro-chemistry composition of effluents, information
generation requirements, as well as DWAF requirements. The hst of
recommended water quality variables to be analyzed for, is given below and
is also attached in APPENDIX HL

INORGANIC: ORGANIC:
pH Cl VOC

EC SO, Semi-VOC(inciudes PAH)
TDS NO,

Ca F

Mg Al

Na Fe

K Mn

St Pb

T-Alk NH,

Zn Cd

PO,

CN

This kst is by no means a comprehensive set of water quality variables as
proposed in the “Mimmum Requirements”, but will undoubtedly support
identification and quantification of macro chemistry impacts associated with
IVS activities.

Scaling down of the number of variables to be analysed, should only be
considered after the mitial two year sampling period.

—:raft for discussion
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Recommended Independent Laboratory

IVS has specified that all analyses of the environmental momitoning program
should be analysed at the following laboratory;

Inorgarnic:

ISCOR VANDERBIJLPARK
LABORATORY

P.O. BOX2
VANDERBIJLPARK

TEL:{016) - 889 3226
FAX:(016) - 889 3502

Orgonic:

ISCOR VANDERBIJLPARK
LABORATORY
P.O.BOX2
VANDERBIJLPARK

TEL:(016) - 889 3226
FAX:(016) - 889 3502

Data Base Ent

During the commissioning of the ground water monitoring infrastructure
performed by JMA at IVS, all the information pertaining to the above listed
sampling localities was computerized into the AQUABASE data base

system.

Although not 2 mimmum requirement of DWAF, usage of this data base is
strongly recommended, as it not only allows for structured data storage, but
also facilitates optimal information generation and GIS integration.

The following data bases were mitiated for the active Ground Water
Monitoring localities in AQUABASE:

. Basic Information:
. Hydro chemistry;
. Ground water:

i

Borehole logs:
Construction:

Water level:

Geophysics: (EC-profile)

The data base facilitates optimal information generation and is fully GIS
integrated and data contained in the data base can be exported and plotted

on maps to create visual information.

Draft for discussion
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5.10.4

The sampling localities were computerized under AQUABASE site-umque
Site Identification Numbers. The site identification number are attached in
APPENDIX IV as DATA SET IV-3.

Data Backup

Backup of all data should be made on a regular interval on a separate
computer or disk This will avoid any data loss during a computer failure or
any technical failure.

INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting.

Frequency Type of Report

Six-Monthly Report Data Report to Authorities

Annual Report Annual status/audit report
Report Content

Six-Monthly Report (six-monthly submission of monitoring results)

The six-monthly report must be submitted to DWAF and consist of the
following components:

. Water level status report

. Historical/Present chemistry comphiance report for the boreholes
. Piper/Durov diagrams

. Time dependent graphs for the selected water quality vanables

These reports are generated with AQUABASE from the report menu.
Annual Report {(annual submission of monitoring results)
The annual report consists of the following components:

. Systern Audit
- Statutory/Regulatory Requirements
- Momitoring Infrastructure
- Data Capture
o Information Generation

- Mamgementof Sysem B 2f 17 discussion

. Data Audit - CONFIDENTIAL

- Compliance criteria |__Research for IVS
- Validation of the data
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. Interpretation of hydro-chemical data for compliance

- Water level status report

- Historical source chemistry compliance report
- Piper and Durov diagrams

- Compliance Map

. Interpretation of hydro-chemical data for trend
- Time dependant graphs for selected water quality vanables
- Trend Map

. Compliance and trend assessment/status report compiled by

knowledgeable professional.

5.10.5 MANAGEMENT PROTOCOLS

The following table summanzes the management for the Ground Water
monitoring localities. This enables the Environmental Manager to control the
sampling program to ensure that representative data is gathered in the field

duning sampling runs.

Sampling Frequency

Reporting Freqguency

GHE GHEF LRF GRS GRF

GHM

GRE

CHEF P G GHE

GWH

Daily

Weekly

Two -
weekly

Menthly

Quarterly

Six -
Monthly

Annually

X

X

Acronyms:
Ciround Hater

- {1

(GHE] External Users
(GFP) Perched Aquifer

(GIFH ) Shaliow Weathered Zone Aquifer

(CGIVER) External sers Fountain
(GIVE) Deeper Fractured dquijer
(A Mine Workings
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5.11 SURFACE WATER

There are two components that form part of the surface water monitoring program
at IVS, namely the:

. Continugous Monitoring Program
. Grab Sampling Program

5,11.1 STATUTORY/REGULATORY REQUIREMENTS
Formal Compliance

The new water ficence is the applicable Regulatory Requirement (NEW
WATER LICENCE NUMBER 10016047}

DWAF - Minimum Requirements For Monitoring at Waste Management
Facilities are a further applicable Regulatory Requirement.

Material Compliance
Inadequate, periodic monitoring or even marginal deviance from monitoring
procedures, produces unreliable data, straining the controlling authorities

capacity to monitor material legal comphance.

With reference to the New Water License, the following target water quality
objectives are applicable for surface water leaving the IVS property:

Lecuwspruit Rietkuilspruit
EC (mSimj 70 170
Ca gl 80 160
Mg (gl 17 40
Na fmgl; 50 100
K (mgl} 46 46
Cl fmgty 80 300
SQ, rmgd) 100 200
NQ, (mg i) 3 : 3
F gl 1.0 2.5
Fe (mgj 0.3 0.3
Mn g} 0.05 04
Zn (mgl 0.3 5
Sn fmgli 1.0 1o
Cromgli 0.3 0.3
P fmg! } (R 1O
Total ammonia (g 5 HY
Phenol (mgif) 0,1 0,1
Suspended Solids mmg 7 25 25
il (mgil 1.0

f raft m?-of'? discussion
 CONFIDENTIAL
__Research for IVS

Jasper Miiler Assoctates CC 92



5.11.2 MONITORING INFRASTRUCTURE/SITES/LOCALITIES

The following momtoring points are monitored as part of the Surface Water
Monmitoring System at IVS:

Number on Map:
SWR-1

SWR-2
SWR-3
SWR-4
SWR-5
SWR-6
SWR-7
SWR-8
SWR-9
SWR-10
SWR-11
SWR-12
SWR-13
SWR-14
SWR-15
SWR-16
SWR-17

Database number: Description

RS-0

RS-1
RS 2
RS3
RS 4
RS 5
RS6
RS 7
RS &
RS9

RS 10 .

LS 1
1S2
LS3
1S4
LS5
LS 6

Origin of Storm water canal
at Southern Industries
Rietkuilspruit
Rietkuilspruit
Rietkuilspruit
Rietkutlspruit
Rietkuilspruit
Rietspruit
Rietkuilspruit Canal
Rietskuilpruit
Rietspruit

Rietspruit
Leeuwspruit
Leeuwspruit
Leeuwspruit
Leeuwspruit
Leeuwspruit
Leeuwspruit

The following canals and sumps are monitored on a continuous basis
utilizing radio communication (these points form part of the IVS
environmerial and water management system and the data is transferred
directly to the Energy Control Center).

Number on Map:

SWi-1

SWI-2
SWI-3
SWi-4
SWI-5
SWi-6
SWI-7
SWI-8
SWI-¢
SWI-10
SWi-11
SWI-12

Description

End of North Works Blowdown Canal
{Direct Reduction)

Vaaldam Canal

North Works Runoff Canal

Air Products Canal

Coke Ovens Canal (after Suprachem)
Iiot Mills South Canal

North Works Blowdown (CMGM)
Burnes Memorial Canal (new)
Analyses House 1

Analyses House 2

Analyses House 3

Analyses House 5

The surface water sampling localities are shown on the map depicted in
FIGURE 8 APPENDIX L

\Draft for discussion]
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5.11.3 PATA CAPTURE PROTOCOLS

Sampling Frequency

Rivers Strvenns 1374 - Weekly (Rietkuilspruit/Rietspruit)
- Two-Weekly {(Lecuwspruit)
- Daily (SWR-11 : Leeuwspruit, grab
sample onlv when the weir is
overflowing

ety Stnga S - Continuous (maximum interval= 0.5
hours)

Diamr Loveds 5T - Weekly

it is the responsibility of IVS to ensure that a manage system is in place to
assure that all data is captured at a prescribed frequency. For any failure in
complying with this, the reason should be noted and kept on record as
reference to the event.

The following equipment is needed for a Rivers and Streams, and Storm
Water monitoring sampling run: :

- Monitoring field form/clipboard and pen/pencil

- Marking pen

- Masking tape and isolation tape

- Laboratory pre-washed plastic bulk sample bottles 1000 m/
- Laboratory prepared plastic preservation sample bottles 250 m/
- Sampler bottle > 1250 m!

- Sampler scoop bucket with handline

- - Cooler boxes 25 /iter {x 3)

- Plastic container with 10 Jifer demineralized water

- Paper towel roll

- Smali bottle of dish washing liquid

- Roll of cheese cloth

- Plastic dustbin bag

Sampling Procedure

Rivers and Streams

. Note sample numher, date of sampling and time of sampling on hoth
sample bottles, namely the bulk sample bottle and the preservation
sample bottle, stored and transported in separate cooler boxes.

. Note sample number, date of sampling, ime of sampling, weir
reading were applicable, as well as any comments on provided
monitoring field form, attached in APPENDIX 1.

. .
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Take sample directly below surface with a clean sampler bottle that

is aiso stored and transported m a separate cooler box.

Pour the sample taken, directly into the pre-marked bulk and

preservation sample bottles.

The bottles are to be filled to the brim, squeezed slightly while lid is

screwed on tightly in order to expel all the air from the bottles.

For bacteriological samples leave +/- 2 ¢m space under the cap. Do

not touchthe inside of the bottle or the cap. Tighten the cap, making

sure that the water does not leak out.

Replace the full sample bottles in the individual cooler boxes.

Rinse the sampler bottle and scoop bucket using the demineralised

water.

Dry the sampler bottle and scoop bucket using the paper towels and

replace them in the cooler box kept for their transportation.

Wash and dry hands if necessary.

Dispose the paper towels in the black plastic dustbin bag.

Move to the next sampling locality.

The sampling procedure is to be standardized and kept to as far as

possible.

Always foliow the same sampling route.

The sealed cooler boxes are to be appropriately marked with fragile,

handle with care, and this side up, stickers.

The samples taken are to be handed in at the laboratory at the end of

each consecutive day of sampling before closing time.

An accompanying letter with instructions to the designated

laboratory is to be drafted and forwarded. The instructions should

nclude the foliowing:

- The list of variables to be analysed for as indicated in
APPENDIX iI1L

- All macro/micro analysis results should be accompanied by
anion/cation balance.

- A copy of the monitoring field form is to be attached to the
letter of instructions to the designated laboratory.

The original field form is 1o be filed and stored locally.
Make arrangements with the Laboratones for the next bach of
sample bottles well in advance of the next monitoring run.

Canals/Sumps

The following equipment is required for a continuous monitoring system:

A water quality mstrument capable of monitoring electrical
conductivity.

A water quality instrument capable of monitoring pH.

An ultrasonpic instrument capable of monitoring height of water
above a specific datum level.

A water quality instrument capable of mionitoring any other
parameters that are required at that specific continuous monitoring

station, e.g. F, Cl, SO,, Wé@gypm@frmﬂ COD.
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. A data logger with associated housing cabinet, circuitry and surge

protection.
. A power supply.
. A communication system {either laptop link, cell phone, radio).
. A master station capable of downloading data from remote stations

{or to view the monitoring parameters real time}.

The following table describes the variables that are analyzed by the analyzers
contained within the analyzing houses (1.e. the systems that do not utilize
water quality probes), and equipment that is utilized to analyze it:

Variables Analvzed Analyzing Equipment
Flow Milltronics Multi Ranger
pH, Electrical Conductivity Foxboro Analyzer

¥, SO, NQO,, NH,, Phenol, CN, Tytronics Sentinel Meters
Cl, Na, Mn.

There are two types of analyzers. Probe Analyzers and Colorometric
Analyzers. The former utilizes a reference probe and a measuring electrode
and measures fluorides, chlorides, nitrates and sodium. Colorometric
analyzers are utilized to analyze for phenol, manganese, ammonia, sulphate
and cyanide.

Analyzing House 4 is calibrated on a daily basis, whilst the other stations are
calibrated on a weekly basis (uniess it is determined that a more regular
calibration is required for a specific period). The analyzers are calibrated
according to the calibration fluid with an accuracy of 95%.

For those continuous monitors that monitor the water quality by means of
probes, no sample is taken, and the water quality is monitored in-situ,

For the systems that utihze enclosed analyzers, water 15 extracted from the
canal at the specific analyzing house and pumped to a setthing tank on the
roof of the analyzing house. Filters are fitted at the pipe inlet in the canal, at
the pump inlet, and at the inlet to the settling tank (three filters in total).
Water flows by means of gravitational flow through the system where water
can be extracted by the various analyzers. Water that is not utilized for the
purposes of analysis, enters a drain which exits into the canal. The pump
circulates the water on a continuous basis.

Sample Preservation

Detailed specifications pertaining to sample preservation are stated in the
“Minimum Requirements for Monitoring at Waste Management Facilities”,

It 1s stated that samples analyzediwithi '?ﬁ""u‘i‘?s Safn! ed not be
preserved in the field W’?‘g 5;?;*; . gfﬁ%’i%??

SR Y WL
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Sample preservation (organic & inorganic) should, however, always be
done in consultation with the analytical laboratory responsible for the
analyses.

Analvses Protecol/Variables

The necessity for all chemical analyses to be of high scientific integrity,
cannot be over-emphasized. All macro/micro analytical results are to be
accompanied by anion/cation balancing.

The list of water quality variables to be analysed for, was compiled subject
to site specific hydro-chemistry composition of effluents, information
generation requirements, as well as DWAF requirements. The list of
recommended water quality variables to be analysed for, is given below and
is also attached in APPENDIX 111

{norganic: Special:
pH Cl - Mn Phenol
EC SO, Al

TDS NO,; Pb

Ca F Cr®

Mg PQ,

Na CN

K Cd

Si Fe

T-Alk Zn

Recommended Independent Laboratory

1VS has specified that all analyses of the environmental monitoring program
should be analysed at the following laboratory,

Inorganic:

ISCOR VANDERBUILPARK
LABORATORY :
P.O. BOX?2
VANDERBILPARK

1900

TEL:(016) - 889 3226
FAX:(016) - 889 3502
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Organic:

ISCOR VANDERBINLPARK
LABORATORY

P.O. BOX2
VANDERBIILPARK

1600

TEL:(016) - 889 3226
FAX:(016) - 889 3502

This list is by no means a comprehensive set of water quality variables as
proposed in the “Minimum Requirements”, but will undoubtedly support
identification and quantification of macro chemistry impacts assoctated with
IVS activities

Scaling down of the number of vanables to be analysed, should only be
considered after the initial one year sampling period,

Data Base Entry

For the radio communication systems, the results of the analysis of samples
are output electronically from the mdividual analyzers by means of a 4 — 20
mA4 analog signal. This output is transferred from the analyzer to the
REMCOM system which converts the analog signal into a radio signal and
transmits it. This signal is received at the Energy Control Center {ECC), and
the radio signal is converted back to an analog signal and displayed on a
computer screen. Data is therefore entered and stored electronically in the
ECC.

For the systems that transfer data by means of cellular phone
communication, the Master Stations at the Water Manager’s office are able
to dial in via a modem and either download data from the outstations, or
read the monitoring results real-time. '

This download of data from the outstations can occur on a pre-programmed
basis, or on an ad hoc basis, as decided by the Water Manager. The data
must be captured at a least on a monthly basis.

The depth readings in the various dam facilities is downloaded electronically
by means of a laptop.

During the commissioning of the Surface Water monitoring infrastructure,
all the information pertaining to the above listed sampling localities were
computenzed into the AQUABASE data base system.

jDrafi for discussion
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5.11.4

The following data bases were configured and commissioned for the Site Id's
in AQUABASE:

. Basic Information

. Hydro chemistry

y Surface Hydrology - Stage Height at Peak Fiow
. Stream Discharge/Flow Velocity
“ Peak Flow

The Basic Site Information is only updated when new sites to be monitored
are included in the momtoring system. The rest of the data base is updated
afler each sampling interval.

The sampling localities were computerized under AQUABASE site-unique
Site Identification Numbers. These site identification numbers are attached
in APPENDIX IV as DATA SET Iv-4.

Data Backup

Backup of all data must be made on 2 monthly basis on 2 CD or disk. Two
copies must be made, with the second copy being retained at a location other
than the Environmental Management offices. Hard copies of the water
quality results must be stored by the Environmental Management
Department. This will avoid any data loss during a computer failure or any
technical failure.

INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The foliowing table summarizes the frequency of reporting.

Frequency Type of Report
Six-Monthly Report Data Report to Authorifies
Annual Report Annual status/audit report

Report Content

Six-Monthly Report (Six-monthly submission of monitoring results)

The six-monthly report must be submitted to DWAF and consist of the
following components:

. Stream level/flow status report

. Dam level status

. Time dependent graphs for the dam level

. Historical/Present chemistry comphiance report for the streams

. Historical/Present chemistry compliance report for the canals/sumps
- m— Drafs {ar discussion
Hasper Mitlier Associates [ 29

CONFIDENTIAL
Research for IVS




. Piper/Durov diagrams
. Time dependent graphs for the selected water quality vanables

These reports are generated by making use of AQUABASE.
Annual Report (dnnual submission of monitoring results)
The annual report consists of the following components:

. System Audit
- Statutory/Regulatory Requirements
- Monitoring Infrastructure
- Data Capture
- Information Generation
- Management of System

. Data Audit
o Compliance criteria
- Validation of the data

. Interpretation of flow and hydro-chemical data for compliance

- Stream level/flow status report

- Dam levels status

- Time dependent graphs for dam levels

- Historical/Present chemistry compliance report for the
streams

e Historical/Present chemistry compliance report for the
canals/sumps

- Piper/Durov diagrams

- Compliance Map

. Interpretation of hydro-chemical data for trend
- Time dependant graphs for selected water quality variables
- Trend Map

. Comphiance and trend assessment/status report compiled by

knowledgeable professional

Draft for discussion
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5.11.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols relating to the
sampling- and reporting frequency of the Surface Water monitoring sites.

Sampling Reporting
Freguency Freguency

SWR | SWI | SWL | SWR | SWI | SWL

Continuous X

Daily (Leewwspruit SWR-11 | X X
only when the weir is
overflowing}

Weekly (Rierspruit and x
Riethuilspruit)

Two-Weekly X
{Leewwspruit)

Monthly

Quarterly
Six -Monthly X X X
Annually X X X

Acronyms:

Surface Water- (SH
(SHER} Rivers:Streams
(SHT} Canais-Swmps
(SHL) Dam Level

Draft for discussion
CONFIDENTIAL
L Research for IVS

i S
e,

Jzsper Maler Assoctates CC . 101



5.12 AIRQUALITY
5.12.1 STATUTORY/REGULATORY REQUIREMENTS
Formal Compliance

No monitoring requirements are specified by any of the regulating authorities
with regard to South Africa’s Atmospheric Pollution Act (No. 43) of 1965
as amended by Amendment Act (No. 17} of 1973, or in any of the permuts,
issued to 1VS, in accordance with the Act,

The permits issued to IVS in accordance with South Africa’s Atmospheric
Pollution Act (No. 43} of 1965 as amended by Amendment Act (No. 17} of
1973, do, however, specify certain compliance conditions. Monitoring in
order to ensure compliance 15 seen as part of routine IVS management
monitoring.

Certificates in terms of the Atmospheric Pollution Prevention Act of 1965
{Act 43 of 1965), have been issued for all the Stacks. The following is a list

of the certificates, and dates on which they were issued:

Certificate 89/3
Certificate 89/4
Certificate 89/5
Certificate 89/6
Certificate 89/7
Certificate 89/8
Certificate 89/9
Certificate 89/10
Certificate 89/11
Certificate 89/12
Certificate 89/16

Certificate 89/18
Certificate 89/19
Certificate 89/20
Certificate 89/23
Certificate 89/24
Certificate 89/25
Certificate 89/26
Certificate 89/28
Certificate 89/29
Certificate 89/30
Certificate 89/31
Certificate 89/32

Certificate 89/33

Certificate 89/34
Certificate 89/35

Blast Furmnace D

BOF

Arc Furnace 1,2 & 3
CokeOvens 4, 8& 9
Coke Oven Gas Stripping
V& V2

Pickling & Lurgi Recovery

Tin Recovery

BOF

BOF 3

Pickiing Plant & Lurgi
Recovery

Sinter Strand 1

Sinter Strand il

DR Piant

Blast Furnace C
Foundry

Coke Ovens 2 & 3
CokeOvens 6 & 7

Tin Plant

RH-OB and Pan Furnace
Sinter Mixing-Bed

Coal

Ladle Fumnace I
{Before Concast V3)
Ladle Furnace 11
{Before Concast V3)
Blast Furnace Coal/Miil
f.adle Fumnace 2 at BOF

5 Qctober 1977

19 November 1986
28 June 1994

36 April 1992

26 September 1986
30 Apnil 1982

5 October 1977

30 April 1982

19 November 1986
9 April 1976

30 Apnil 1982

31 December 2001
31 December 2001
22 January 1993
17 August 1998

6 January 1986

31 December 2001
31 December 2001
4 August 1987

22 January 1993
22 January 1993
29 January 1994

7 December 1992

12 November 1995

29 May 1997
1 March 2000

Jasper Mitller Associates CC
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Certificate 89/36
Suprachem:

Al1010/72

Material Compliance

P Line Incinerator

21 September 2000

Ferrite plant I December 2000

No monitoring standards are provided. A comparison of the results can be
made with the guidelines provided by the Chief Air Pollution Control

Officer.

The guidelines for dust deposition(fall out) are:

. less than 0,25 gm o’ day

. 0,23 to 0,50 gm nr-day

. 0,50 to 1,20 gm m'’-day

. more than 1,20 gmmr-day

- slight - residential
- moderate - commercial
- heavy - industrial

- very heavy

The guideline of 0.25 gm m” day for residential and rural areas is considered

conservative amd will be used.

Ambient Air Monitoring:

The following selection of air quality guidelines, made available by the Chief
Air Pollution Control Officer that was used to evaluate the ambient air is

summarized in the following table:

Pollutant 1 Hour
microgram/m’

Sulphur Dioxide 730

Total Oxides of Nitrogen 600

Particulates -

24 Hour 1 Month Year
microgram/m®  microgram/m*  microgram/m’
112 67
- 130
- 100

COMFIDENTIAL
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5.12.2 MONITORING INFRASTRUCTURE/SITES/LOCALITES

Particulate Fallout

The following sites have been selected for Dust Fallout {AQP) monitoring
sites: '

et Fadiont oA

Map No: Area/Zone:
AQP-] CRMF
AQP-2 CRMF
AQP.3 CRMF
AQP-4 ' CRMF
AQP-5 CPA
AQP-6 CPA
AQP-7 CPA
AQP-8 CPA
AQP-9 CRMF
AQP-10 CRMF
AQP-11 CPA
AQP-12 CRMF
AQP-13 CRMF
AQP-14 CPA
AQP-15 CPA
AQP-16 CPA
AQP-17 CPA
AQP-18 CPA
AQP-19 SSPA-SW
AQP-20 CPA
AQP-21 CPA
AQP-22 CPA
AQP-23 CPA
AQP-24 CPA
AQP-25 OVA-SE
AQP-26 SSPA-SE
AQP-27 CPA
AQP-28 CPA
Acronvms:

CRMF Consolidated Residue Management Facility
CPA Consolidated Plant Area

SSPA-SW Southern Slag Processing Area - South West
SSPA-SE Southern Slag Processing Arca - South East
OVA-SE Open Veld Area - South East

Draft for discussion
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Gas Monitoring localities

The following sites have been selected for Ambient Air (A0A4) and Stack
Emissions (408 monitoring sites:

Ambicn dir (404

Map No: Area/Zone.

AQA-1 Caravan near the Environmental
Management Office.

AQA-2 Weather station near the South gate.

Stwch Fanisstons (408N

Arc Furnace:

Map No: Source:

AQSA Arc Furnace Oven Nol

AQS-2 Arc Furnace No2

AQS-3 Arc Furnace No3

AQS-4 Arc Laddle Nol

AQS-5 Arc Laddie No2

Basic Oxygen Furnace:

Map No: Source:

AQS-6 BOF Furnace Nol

AQS-7 BOF Furnace NoZ

AQS-3 BOF Furnace No3

AQS-9 BOF Bagfilter Nol (Oos)

AQS-10 BOF Bagfilter No2 (Wes)

AQS-11 BOF Bagfilter No3 {Kawasaki)

AQS-12 BOF Laddle Furnace and Rhob Degassing

AQS-13 BOF Laddie Furnace No .2

AQS-14 BOF Casting 1 and 2

Sinter Plant:

Map No. Source:

AQS-15 Sinter AG-100

AQS-16 Sinter BG-100

AQS-17 Sinter CG-100

AQS-18 Sinter Gruisbed {Olifant)

AQS-19 Smter Mixing Bed Screen

AQS-20 Sinter Mixing Bed Side

Coke Ovens:

Map No: Source;

AQS-21 Coke Oven Nol

AQS-22 - Coke Oven No2

AQS-23 Coke Oven No3

AQS-24 Coke Qven No4

AQS-25 Coke Oven No6

Jasper AMuder Associates CC i} ra ft fOi’ G ISCUS 5 ic [§] 105
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AQS-26
AQS-27
AQS-28

Direct Reduction:

Map No:
AQS-29
AQS-30
AQS-31
AQS-32
AQS-33
AQS-34

Foundry:
Map No:
AQS-35
AQS-36

Blast Furnace:
Map No:
AQS.37
AQS-38
AQS-36

Coal Pulverising:
Map No:

AQS-40

AQS-41]

Blast Furnace:
Map No:
AQS-42
AQS-43

Largi Plant:
Map No:
AQS-44
AQS-45
AQS-46

Washer:
Map No:
AQS-47
AQS-48

Ferriet Plant:

Map No:
AQS-49

Coke Qven No7
Coke Oven No8
Coke Oven No9

Source;

Direct Reduction Oven Nol

Direct Reduction Oven No2

Direct Reduction Oven No3

Direct Reduction Oven No4

Direct Reduction Product Separation
Direct Reduction Cyclone Raw Materials

Source;
Foundry Baghiter
Foundry Cyclone

Source;

Blast Furnace Tap C

Blast Furnace Raw Materials C Bagfilter
Blast Furnace Electro Filter C

Source:
Coal Pulverising Nol
Coal Pulvenising No2

Source:
BF Raw Material D
BF Electro Filter No D

Source;

Lurgi Plant Nol
Lurgt Plant No2
Lurgi Plant No3

Source;
Washer North
Washer South

JDraft for discussion
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5.12.3

The active routine source characterization sampling localities are shown on
the map depicted in FIGURE 9, APPENDIX L

DATA CAPTURE PROTOCOLS
Sampling Frequency
st freddl-ont (400 Two monthly.

Suggested months to retrieve the bucket and replace the bucket with new
buckets are, January, March, May, July, September and November.

Ambicnt Air Oradity Monitoring (40, Real time (five minute
intervals)

Necck Monitorag (408 Real time (five minute
intervals)

Sampling Technique

Dust Fall-out Monitoring Sites (AQP)

The sampling technique is based on ASTM Designation: D1739-82 -
Standard Method for: Collection and analysis of dust fall.

Ambient Air Quality Monitoring (AQA)

Ambient Air Pollution Monitoring Station instrument operating and
maintenance manuals are kept on site by the Environment Department.

Stack Monitoring (AQS)

Typicaily a SICK or CODEL monitor is placed in a duct where the flow is
most laminar, the standard being 7 pipe diameters downstream and 3 pipe
diameters upstream of any flow disturbance (elbows, fans, etc.). The actual

position of the SICK monitors varies from stack to stack, but this guideline
is adhered to as far as possible.

Sampling Equipment
Dust Fall-out Monitoring Sites (AQP)
Three piece deposition gauge consisting of’

. PVC bucket

. Steel pole and combined bird ring and bucket frame

* Steel toe piece Draft for discussion
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The critical parameters are:

. Height of bucket nm 2 m above ground level.

. Bucket depth no less than 2.5 times the diameter (to ensure what is
collected, remains inside).

. Bucket diameter as large as practical {for maximum sample).

. Bird ring (for obvious reasons).

. Placement away from trees, buildings or other obstructions,

Ambient Air Quality Monitoring (AQA)

API Model 101A H,S/SO, analyser
API Model 200A NOx analyser
Model F701 PM10 analyser

RM Young anometer at 5 mand 10 m
Relative humidity

Temperature

Stack Monitoring (AQS)

Coke Oven 3 - Codel optical monitor

Coke Oven 4 - Codel optical monitor
Coke Oven 6 . Codel optical monitor
Coke Qven 7 - Codel optical monitor
Coke Oven 8 - Codel optical monitor
Coke Oven 9 - Codel optical monitor
ESP No.l - Sick RM41 monitor
ESP No.2 - Sick RM41 montitor
ESP No.3 - Sick RM41 monitor
ESP No.4 Sick RM41 monitor
Sinter ESP AG Sick monitor

Sinter ESP BG Sick FW56 monitor

Sinter ESP CG
Bag House No.1
Bag House No.2

Sick FW56 monitor
Sick RM41 monitor
Sick RM41 monitor

Bag House No.3 Sick RM4] monitor
BOF (AAF) Sick RM41 monitor
BOF Laddle Furnace Sick RM41 monitor

Blast Furnace C
Blast Furnace D
BFC

Sampling Procedure

Codel opacity | monitor
Codel opacity monitor
Sick FW56 monitor

Dust Fall-out Monitoring Sites (AQP)

. Appropriately marked, pre-washed sampling buckets are filied in the
laboratory with a 500 m/ of demineralised water.
. After one month, the water is made up to 500 m/ if there was not

enough rain to fulfill this function.

dasger Milkr Associates CC
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. The buckets are replaced with a second set after a conventent period
(60 days) and the exposed buckets transported to the laboratory
{covered with plastic lids or plastic bags).

. Note the following information on monitoring field form:

- Sampling point number: e.g. AQP-]
- Date of placement: e.g. 20020116
- Date of retrieval: e.g. 20020316

. At the laboratory the contents of each of the retrieved buckets is
filtered through pre-washed glass fibre filters by suction. Obvious
large pieces of extraneous material may be removed by tweezers
with careful washing.

. The filtered liquid is made up to 1 /ifer before chemical analysis.
Accuracy of results should be portrayed by amon/cation balancing.

. The filters are dried, weighed and compared to the original filter
weight. The results are calculated to milligram'nm’/day for
interpretation.

Ambient Air Quality Monitoring (AQA)

Ambient Air Pollution Monitoring Station instrument operating and
maintenance manuals are kept on site by the Environment Department. Data
is down loaded on a weekly basis and data stored at the Environment
Department.

Stack Monitoring (AQS)

Stack Monitoring Station instrument operating and maintenance manuals
are kept onsite by the Environment Department. The data is downloaded on
a weekly basis. The data 1s stored at the Environment Department.

For the stacks without continuous monitoring equipment the responsible
person at the Environmental Department will take a sample on a monthly
basis. The samples would be taken according to the BS 893-1978 and BS
3405 standards.

Sample Preservation

Dust Fall-out Monitoring Sites

Not applicable, as the buckets are exposed for periods of 60 days at a time.
The pre-washed sampling buckets, however, are filied in the laboratory with
500 m! of demineralised water.

Ambient Air Quality Monitoring IDFafﬁ %r *’ijC!HSion
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Stack Moenitoring
Not applicable.

Analvses Protocol/Variables

The list of water quality variables to be analysed for, was compiled subject
to site spectfic chemical composition of waste dumps and aqueous waste
streams, information generation requirements, as well as DWAF
requirements, The list of recommended water guahty varables to be
analysed for, is given below and is also attached in APPENDIX IIL

Inorgarnic:

£C SO,
DS NO,
Ca F
Mg Cl
Na K
Mn Zn
Cr

This list is by no means a comprehensive set of water quality variables as
proposed in the “Minimum Requirements”, but will undoubtedly support
identification and quantification of macro chemistry impacts associated with
IVS activities.

Ambient Air Quality Monitoring

Solids PM,,'s (respirable dust smaller than 10 micron)
SO, Sulphur Dioxide

NO Nitric Oxide

NO, Nitrogen Dioxide

NO, Total Oxides of Nitrogen

Stack Monitoring
Dust load (mg-Nnr’)
Recommended Independent Laboratory

VS has specified that all analyses of the environmental monitoring program
should be analysed at the following laboratory;

fnorganic:

isgg&g};ggmm}m. !Draft" for discussion
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5.12.4

TEL:(016) - 889 3226
FAX:(016) - 889 3502

Data Base Entry

The sarpling localities were computerized under AQUABASE site-unique
Site Hdentification Numbers. These site identification numbers are attached
in APPENDIX IV as DATA SET IV.5. :

All real time data, including both ambient air quality and stack monitoring,
will be stored at the Environmental Department on site. AQUABASE makes
provision for all the air quality parameters monitored by both systems.

However, reporting and specialized information generation, require datato
be incorporated into AQUABASE at least once a year.

The following data bases were configured and commissioned for the Site Id's
in AQUABASE:

. Basic site information

. Air quality - chemistry

. Other parameters: (Meteorology)
- Wind speed
- Wind direction

The Basic Site Information is only updated when new sites to be monitored
are included in the monitoring system. The rest of the data base is updated
after each sampling interval.

Data Backap

Backup of all data should be made on a regular interval on a separate
computer or disk. This would avoid any data loss during a computer faillure
or any technical failure.

INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table surmarizes the frequency of reporting,

Frequency Type of Report
Six-Monthly Report Six-monthly data report
Annual Report Annual status/audit report

{}raft Egg disg .ngsien
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Report Content

Six-Monthly Report (Six-monthly submission of monitoring resulls)
The following should be included in the six-monthly report:
Dust Fall-out Monitoring Sites:

. Historical concentrations of fall-out matenal report, insoluble and
soluble components.

Ambient Air Quality Monitoring:

. Average Hourly concentrations at receptors monthly reports
. Cumulative deposition at receptors monthly reports
. Monthly time dependant graphs for average hourly concentrations

at receptors.

Stack Monitoring:

. Average hourly concentrations at stack monitonng sites monthly
reports

. Monthly time dependant graphs for average hourly concentrations

at stack monitoring sites
Annual Report (Annual submission of monitoring resulls)

. System Audit
- Statutory/Regulatory Requirements
- Monitoring Infrastructure
- Data Capture
- Information Generation
- Management of System

. Data Audit
- Compliance criternia
- Vahdation of the data

. Interpretation of data

- Historical concentrations of fall-out material report, insoluble
and soluble components

- Time dependant graphs forinsoluble component and sefecte(i
soluble variables

- Contour and Compliance maps insoluble component

o Average Hourly concentrations at receptors monthly reports

- Cumulative deposition at receptors monthly reports

o Monthly time dependant graphs for average hourly
concentrations at receptors.

- Average hourly concentrations at stack monitoring sites

monthly reports _—
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- Monthly time dependant graphs for average hourly
concentrations at stack monitonng sites

Compliance and trend assessment/status report compiled by knowledgeable
professional.

5.12.5 MANAGEMENT PROTOCOLS

The following table summanizes the management protocols relating to the
sampling- and reporting frequency of the active Air Quahty monitoring sites.

Sampling Frequency Reporting Frequency
AQP | AQ4 | AQS | AQP | AQA4 | AQS

Continuous X X
Daily
Weekly

Two -
weekly

Two- X
Monthly

Quarterly

Six - X X X
Monthly

Annually X X X

Acronyms:

Air Qualitv- (30)
Particulate Failout
- Dust Fatlowt (40P}
Gases
- Ambient 4ir 404
- Stack Emissions (105}
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5.13 NOISE

5.13.1

5.13.2

STATUTORY/REGULATORY REQUIREMENTS
Formal Compliance

No specific monitonng requirements are stipulated by any of the
environmental statutory acts or in any of the permits issued to IVS, in
accordance with these acts, for routine momtoring of noise at IVS, All
equipment used on site must conform to the local authority’s by-laws
concerning noise levels and hours of operation. In the absence of by-laws,
national regulations on noise control must be complied with.

Material Compliance

No specific monitoring standards or guideline criteria are stipulated by any
of the environmental statutory acts, or in any of the permits ssued to IVS.
The critena against which the noise impact is measured is whether the
ambient noise level is increased above the noise zone noise level allocated to
the area by the local authonty, as stipulated by the Gauteng Notse
Regulations published under the Environmental Conservation Act in 1999
If a noise zone level has not been allocated, the typical ambient noise levels
for different types of residential areas listed in SABS 0103 may be used
nstead. For Industrial Districts the typical ambient noise levels are specified
as 70 dBA, 65 dBA and 60 dBA dunng respectively the day (06:00 to
18:00), the evening (18:00 to 24:00), and night (00:00 to 06:00).

MONITORING INFRASTRUCTURE/SITES/LOCALITIES

‘The ambient noise level shall be monitored on the perimeter of the IVS
property at IVS Vanderbijlpark. The monitoring points are chosen to be
representative of the ambient noise climate on the IVS border. The ambient
noise levels shall be monitored at the following positions:

Number on Map: X- Coord: Y-Coord:

N§-1 80199.329 -2951339.115
NS-2 80719.083 -2951291.437
NS-3 81644.149 -2951300.986
NS-4 82755.179 -2951353.440
NS.5 83098.503 -2951396.361
NS-6 83751.767 -2950752 638
NS§-7 83112.793 -2949961 081
NS-8 84233.362 -29409851.415
NS§-9 84176.130 -2948611 632
NS§-10 83022.154 -2945412.030
N§-11 80652.283 -2946832.990

The noise monitoring localities are shown on a map in FIGURE 10,
APPENDIX 1.
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5.13.3 DATA CAPTURE PROTOCOLS

ampling Frequency

Noive (AN - Six-Monthly (In order to capture
both summer and winter conditions
for the propagation of noise)

Suggested months for the noise monitoning: June and December.

Sampling Techniqgue

All measurements shall be conducted in accordance with the procedures
specified in SABS 0103.

Sampling Equipment

The sampling equipment shall conform with the requirements specified in
Section 5.1 and 5.2 in SABS 0103.

Sampling Procedure

The following procedure shall be used to sample the ambient noise levels:

. Ambient noise levels shall be sampled at each of the monitoring
positions during representative periods of the day {06:00 to 18:00),
evening (18:00 to 24:00) and night (00:00 to 06:00).

. The duration of each measurement sample shall be long enough to
ensure that the measurement is representative of the ambient noise
level. The minimum duration of a measurement sample shall be
15 minutes.

. During each measurement the subjective impressions of the ambient
noise climate at the monitoring point shall be noted by the
measurement officer. Particular attention shall be givento the audible
noise contributions from IVS.

. The ambient noise levels at the monitoring points shail be sampled
in a sequential manner. It is suggested that not more than 4
monitoring points be sampled during one day, evening and night,

Each measurement sample shall be recorded on a data sheet in writing in the
following columnar format:

. Date of the measurement sample.

. Monitoring point number.

* Starting and ending time of the measurement sample.

. The noise level measured in accordance with SABS 0103.

. Prevalent weather conditions during the measurement sample, 1.e.
wind direction and strength, temperature and cloud cover.

. Comments on the audible noise contributions from IVS and the

presence of other significant noise sources.
AN S
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The data sheets shall be filed under an appropriate numbering system for
future reference purposes.

Sample Preservation

Not applicabie.

Data Base Entry

Not applicable - not classified as a measurable data base component. Data
generated should be contained in the annual report compiled under the
section of Noise in the annual report.

The measurement samples will be entered into an Excel spreadsheet in the

5.13.4

specified column format. The spreadsheet shall be identified by the year and
month of the I'VS Noise Monitoring operation.

Data Backup

A backup copy of the measurement sample data for each year shall be
provided to the chent on a recordable CD. Backup of data and reports
relating to Noise monitoring will be stored at the Environmental
Department.

INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting.

Frequency Type of Report
Six-monthly Six-monthly data report
Annual Report Annual status report

Report Content

Six-Monthly Report (Six-monthly submission of monitoring results)

The report shall at least have the following contents:

. Date of the sampling measurements.

. Name and contact of the noise measurement officer.

. A list of the measurement equipment and cahbration details.

. The sampling results in the specified column format.

. Detailed remarks on any significant changes in the measured noise

levels and presence of major contributing noise sources.
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Annual Report (dnnual submission of monitoring resulls)

*

System Audit

- Statutory/Regulatory Requirements
- Monitoring Infrastructure

- Data Capture

- Information Generation

- Management of System

Data Audnt

- Compliance criteria
- Validation of the data

The report shall at least have the following contents:

- Date of the sampling measurements.

- Name and contact of the noise measurement officer.

- A list of the measurement equipment and calibration details.

- The sampling results in the specified column format.

- Detailed remarks on any significant changes in the measured
noise levels and presence of maior contributing noise
SOUrces.

Interpretation of data

- Historical noise level report for all monitoring localities

- Time dependant graphs for historical noise level recordings
at all monitoring localities

Management measures and objectives

Compliance and trend assessment/status report compiled by
knowledgeable professional.
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5.13.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols relating to the
sampling- and reporting frequency of the Noise component.

Sampling Frequency Reporting Frequency
NS NS
Daily
Weekly
Two-Weekly
Monthly
Quarterly
Six-Meonthly X X
Annually X X
ACTORVIS
Noise  (NS):
Dralt for discussion|
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5.14 ARCHEOLOGY/CULTURAL INTEREST

5.14.1

5142

STATUTORY/REGULATORY REQUIREMENTS
Formal Compliance

The National Heritage Resources Act (Act No.23 of 1999) outlines various
categories of significant objects and places that qualify as national heritage
sites. This Act requires all developers to undertake impact assessment
studies whenever any development activities are undertaken. The law also
provides guidelines for impact assessment studies to be done whenever
cultural resources may be destroved by development activities.

The Environmental Conservation Act {Acf No 73 of 1989) makes provision
for the drawing up of reports concerning the impact on the environment of
activities identified and prohibited in terms of Section 21 and 22
respectively. These reports must evaluate the impact that development may
have on natural and human-made environment, and this includes
archeological sites.

Material Compliance
The National Heritage Resources Act (Act No. 25 of 1999) outlines various

categories of significant objects and places that qualify as national heritage
sites and protect these sites under different sections of the Act:

. Graves younger that 60 years - Section 2(1)

» Graves older that 60 years but younger that 100 years - Section 36
. Graves older that 100 years {(Acf No.25 of 1999)

. Infrastructure older that 60 years

MONITORING INFRASTRUCTURE/SITES/LOCALITIES

The following monitoring sites have been identified:

NUMBER ON MAP- LAT: LONG:

AC-1 26,39.314050 27.47.271683
AC-2 26,39.114383 27,47.215317
AC-3 26,35.860817 27,47.156067
AC-4 26,39.443483 27.47.025033
AC-5 26,39.73548 27.47.03952
AC-6 26,32.7241 27,45.636752

The archeology routine monitoring localities are shown on the map depicted
Draft for discussion
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5.14.3 DATA CAPTURE PROTOCOLS

Sampling Freguency

Archwados Cidinrad Tinoresi (40 - Annually
The suggested month for the field visit at the monitoring sites is August.

Sampling Technique

The site monitoring visit should be camried out by a knowledgeable
professional.

Sampling Equipment

For the annual field visit to the sites identified, the following equipment is
needed:

. A locality map of all sites of Archeology/Cultural Interest at and
around IVS

. Historical description of all the monitoring sites

. Camera

. Pen/pencil

. Notebook

Sampling Procedure

The sampling or observation procedure would include the following:

. Note the site name as shown on the field map

. Note the date and time of visit to site

. Describe the current status of the site

. Take photographs form different directions of the site

Sample Preservation

Not applicable to this component.

Data Base Entry

Not applicable - not classified as a measurable data base component, Data
generated should be contained in the annual report compiled for
Archeology/Cultural Interest.

Data Backup

Backup of all reports and field notes should be kept in a safe. Report should
be stored in electronic format on a separate disk or computer to assure no
data loss during technical failure.

Dyaft for discussion
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5.14.4 INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summarizes the frequency of reporting.

Frequency Type of Report

Annual Repont Annual status report

Report Content

The following information should be contained n the annual
Archeology/Cultural Interest Monitoring Report:

. Current description of the site

. Comparison of the previous photographs in terms of the status of the
site

. Management measures for each site

5.14.5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols refating to the
sampling- and reporting frequency of the Archeology/Cultural Interest
component.

Sampling Frequency Reporting Frequency
AC AC

Daily
Weekly
Two-Weekly

Monthly

Quarterly
Six-Monthly

Annualty X X

Acronyms:
Archeology Cultural InterestiAC):
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5.15 VISUAL ASPECTS
The results of the Master Plan Base Line Study, are contained in the Viswals
Specialist Report compiled by the OFT tean. Rontine ongoing moniforing for
thiy compaontent is not currently a requdrement.
3.15,1 STATUTORY/REGULATORY REQUIREMENTS
Inactive.
3.15.2 MONITORING INFRASTRUCT{J’REJ’SITES&OCALITIES
In active.
3.18.3 DATA CAPTURE PROTOCOLS
In active.
5.15.4 INFORMATION GENERATION PROTOCOLS
I active.
5.15.5 MANAGEMENT PROTOCOLS

nactive.
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5.16 PUBLIC CONSULTATION - IAP’s

5.16.1

5.16.2

5.16.3

STATUTORY/REGULATORY REQUIREMENTS
Formal Compliance

Three sets of pertinent requirements have been taken into account, namely:

. DWAF - Mimmum Requirements for a landfill site
. Gauteng DACEL - EIA Guidehines for listed activities
. Town and Regional Planning legislation, as may be applicable

Material Compliance
No specific guidelines or standards for monitoring requirements are
stipulated by any of the environmental statutory acts or in any of the permits,

(to be) issued to IVS, in accordance with these acts, for routine monitoring
of the Public Consuitation {(IAP} process at IVS.

MONITORING INFRASTRUCTURE/SITES/LOCALITIES

The current Consolidated Residue Management Facility (CRMF)
EIA work for the Rehabilitation and Pollution Control of the Works

DATA CAPTURE PROTOCOLS
The frequency of meetings during the Master Plan investigation and planning
phase, the construction phase, the implementation phase and the monitoring/

maintenance phase Is provisionally set to be quarteriy.

The suggested months for these actions are January, April, August and
December.

The purpose of these meetings would be as follows:

. To facihtate communication between IVS and members of the
committee with regard to progress made to date

. Audit with regard to the implementation of design specifications and
standards

. Facilitate the internal management of any conflict that may arise

. Provide an ongoing foundation for discussion and scoping of any
new EIA's that may become necessary (scheduied and/or listed
activities)

. To provide an open channel of communication between the Works

Management, Regulatory Authorities and representatives of the
pubhc, mcluding as necessary, issues not obviously related to
environmental impacts, as may be caused by IVS {e.g. upstream
spills of contaminants from other industries - DWAF, or
unacceptable levels of air pollution - DEAT),
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5.16.4

Similarly, the decommissioning phase would also require continual and
intensive monitoring by such a committee. The frequency would be the same
as for the construction phase as described above, namely three to four times
a year.

Where an individual {sub-) project involves an ongoing operational phase
and where there are no deviations planned from the design specifications that
have been agreed to by the committee, a frequency of two meetings a year
should suffice.

The frequencies recommended above onthe construction, operational and/or
decommissioning phases are based on effective communication of activities
that have been predetermined collaboratively, and agreed to. The frequencies
are, at this point in time, provisional, and will be finalized in consultation
with the relevant stakeholders {(Authorities and Interested and Affected
Public).

Any deviation from the norm would require an ad hoc meeting to be called
with the specific agenda itemof discussing the issues that had been proposed
to be changed and recorded on schedule of activities.

INFORMATION GENERATION PROTOCOLS

Reporting Frequency

The following table summanzes the frequency of reporting.

Frequency Type of Report

Quarteriy Note for the record

Annual Report Annual Status Statement in the
annual report

Repart Content
Quarterly reporting

A note for the record should be compiled after every meeting held. The note
for the record should give full details on the discussions of the meeting and
matters to be followed up. This document is distributed in draft format and
comments regarding it should be made within two weeks to the facilitating
officer. Thereafter, it 1s the final and official document for the particular
meeting.

Annual reporting

The annual report should be a status report describing all Public
Consultations and the relevant foEEow~ups and actions that there have been
during the year.
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5.16,5 MANAGEMENT PROTOCOLS

The following table summarizes the management protocols refating to the
meeting- and reporting frequency of the Public Consultations.

Meeting Frequency | Reporting Frequency
PC PC
Daily
Weekly
Two-Weekly
Menthly
Quarterly X - X
Six-Monthly
Annually X

Acrenyms:
Public Consultation (PCh:
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317 ENVIRO-LEGAL ASPECTS

Authority scrutiny of quality monitoring from both an accuracy and diligence
perspective has substantially increased over the past few years.

When an industry is authorised, permitted or hicensed to undertake an activity that
poses a threat to the environment, however marginal, it is done so conditionally.
There 13 not a single effiuent or emission producing activity at IVS which is not
subject to strict legal regulation. So, for instance, are all air emissions from the
Works regulated by registration certificates in terms of the Atmospheric Pollution
Prevention Act 54 of 1965, solid waste disposal by section 20 the Environment
Conservation Act (ECA), surface water quality be various sections of the National
Water Act 36 of 1998 (NWA) and National Environmental Management Act 107
of 1998 (NEMA) and process water by inter afia, section 21 (4) of the Water Act
54 of 1956 and in future by section 21 of the NWA.

All aspects of monitoring from sample collection to the generation of data serve
essentially the purpose of reflecting the level of compliance with environmental
legislation.

i

Formal Compliance

The formal or procedural aspects of sampling are strictly controlled m terms of the
authorisation-, permit-, license- and even exemption conditions issued in terms of
the above legislation.

These conditions are integrated in the procedures of this protocol and failure to
adhere thereto in the strictest sense directly resuits in formal (as well as indirect

material) non-compliance with the relevant legislation.

Material Compliance

Inadequate, sporadic monitoring or even marginal deviance from monitoring
procedure produces unreliable data, straining the controlling authonities capacity to
monitor material legal comphance. Failure to produce comprehensive and accurate
data will not only result mI'VS's failure to illustrate due diligence in terms of current
environmental law, but aiso implies material non-compliance by default.

Haphazard compliance with monitoring and sampling procedure may result in
various forms of common law as well as crniminal habiiity to attach to IVS, its
directors, managers and employees in terms of new and onerous environmental
legislation. To illustrate the possible consequences of non-adherence to monitoring
procedure, legislative provisions applying to monitoring requirements are quoted
below and their interaction illustrated. Various similar examples exist in current
South African Environmental Law.

raft for discus }55}”1!
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Section 151 NWA

“(1) No person may ~...
(o) fail 1o comply with any condition atiached 1o a permitted water use

under this Act; ..

(9 fail 1o give data or information, or give false or misleading data ...
(2) Any person wha comravenes ary provision of subsection (1) is guilty of an
offence and liable .10 a fine or imprisonment for a period not exceeding five
years, or 10 both a fine and snch imprisonment and, in the case of a second or
subsequemt convicrion, 1o a fine or imprisonment for a period not exceeding ten
years or 1o both a fine and such imprisonmem.”

Section 29(4) ECA

Ay persortwho contravenes a provisionof section 2001 .. or fails to comply with

a condition of a permit, permission, authorization or direction ... shall be guilty of
an offeace and liable on conviction 1o a fine not exceeding RI0O0 080 or to
imprisonment for a period not exceeding 10 years or to both such fine and such
imprisonment... "

Section 34 NEMA (applying inter alia to Sec. 29(4) of the ECA above)

“(4i . the court convicting such person may.. .order such person 10 pay the
reasonable costs incurred by the public prasecutor and the organ of state ...

(3} Whenever any manager, agent or employee does or omits to do an act which
it had been his or her task to do .. because the employer failed 10 take all
reasorable steps to prevent the act or omission in question, then the employer
shall be guilty of the said offence .. .and proof of such act or omission by a
manager, agent or employee shall constitute prima facie evidence that the emplover
Is guilty..

16} Whenever any manager, agent or employee does or omits 1o do an act which
it had been his or her task 10 do or w0 cefrain from doing . he.. shall be liable to
be convicted and sentenced in respect thereof as if he or she were the employer.

(7} Any person who Is or was a director of a firm at the time of the commission by
that firm of an offence shall himself or herself be guilty of the said offence and
liable on comiction to the penalry specified.. if the offence in guestion resulted
Jrom the failure of the director to take all reasonable steps that were necessary
under the circumstances to prevet the commission of the offence. ... proof of the
said offence by the firm shall constitute prima facie evidence that the director is
guilty under this subsection.

(8) Any such manager, agert, employee or director may be so convicted and
sentenced in addition to the employer or firm. "
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It is evident from the above that non-compliance with procedural and matenal
aspects relating to monitoring of effluent and emissions may hold dire legal
consequences for the works itself, as well as its directors, managers and employees
in terms of statutory faw.

Further, Environmental Management Principles in terms of South African legislation
provide that any industry that cannot conduct its business in an environmental
friendly and responsible manner wiil not be allowed to operate. In addition, industrial
operations are scrutinized by the general public having legal access to environmental
compliance profiles. Any industry failing to comply with its statutory obligations
therefore not only face possible applications for closure, but also a myriad of
common law claims aggravated by statutory imprudence.

IVS should therefore acquire an annual professional statement regarding to the
changes in the environmental law related to the environmental components
monitored at I'VS. '

The following table summarizes the management protocols relating to the Enviro-
Legal aspects.

Reassessment Frequency | Reporting Frequency

EL EL

Daily

Weekly

Two-Weekly

Monthly

Quarterly

Six-Menthly

Annually X X

Acronyms:
Enviro-Legal Aspects: (ELJ
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6. MONITORING AND MANAGEMENT SUMMARY

We are confident that the monitoring network commissioned, will facilitate an accurate
assegsment of the environmental evaluation at TVS.

All procedures used and proposed, are of high scientific integnty and should also be in
fulfilment of 1SO 14000 requirements.

A summary on the monitonng- and reporting frequencies is tabled in APPENDIX V.

Respectfully submitted

@;{:&’ e

R. Grobbelaar (PrSciNar)
{Associate - Geohydrology)
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Ambient Air
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ISCOR VANDERBIJLPARK MONITORING FIELD FORM
SURFACE WATER MONITORING

PAGE 1 OF 1

MONITORING | DATABASE DATE
NUMBER NUMBER SAMPLED TIME COMMENTS

SWR-1 RSO

SWR-2 RS

SWR-3 RS2

SWR-4 R83

SWR-5 RS 4

SWR-6 R85

SWR-7 RS 6

SWR-% RS 7

SWR-S RS 8

SWR-10 RS9

SWR-11 RS 10

IDraft for discussion
CONFIDENTIAL
Research for IVS




TWO-WEEKLY SAMPLING RUN

Draft iSFTj?SCUssion
," CONFSDENTML
| esearch for Jvs




ISCOR VANDERBIJLPARK MONITORING FIELD FORM
SURFACE WATER MONITORING

PAGE10F 1
MONITORIN |DATABASE |DATE
{GNUMBER INUMBER  [SAMPLED COMMENTS
SWR-1 IRS 0

SWR-2 RS 1

SWR.3 RSZ

SWRA RS 3

SWRS RS 3

SWR-6 RS 5

SWR-7 RS 6

§WR.g RET

SWR.9 RS 8

SWR-10 RS9

SWR-11 RS 10

SWR-12 T8

SWR-13 1S2

SWR-14 i

SWR-15 154

SWR-16 155

SWR-17 156

 CONFIDENTIAL

| Researc hjg_w

Draft for d%scussionf




TWO-MONTHLY SAMPLING RUN

Draft for discussion
CQ?‘@F?QENTEQL
esearch for VS




ISCOR VANDERBIJLPARK MONITORING FIELD FORM

AIR QUALITY MONITORING
PAGE { OF §
MONITO-
DATABASE | DATE
RING - S

AQP.1 Buockett ]

AOQP.2 ;Bﬂﬁkﬁﬁ 2

AQP3 ijkezi 3

AQP 4 iBﬂCkﬁﬁ b

AQPS {Buckett 11

AQPTT Buckett 16

AQP-8 Buckett 17

AQP-S Buckett 18-A

AOP-10 Bucket!l 19

AQP-11 Bucket 20

AQP.12 Buockedt 21

AQP-13 Buckett 22

AOP.14 Bucketl 24

AQP-15 Buckett 25

AQP-16 Buckett 26

AQP-17 Buckett 27

AOQP.18 Bucket 28

AQP-19 Buckent 29

AQP30 Buckett 30

AQP-21 Buckent 31

AQPS3 Buckett 32

AQP”23 Buckey 33

AQP34 Buckett 34

AQP-25 §Buckett 35

AQP27 fuckett 37

AQP-28 jBuckett 38

iDraa‘t for discussion
fz COF\&H“ENTML

Mesearch for WS



QUARTERLY SAMPLING RUN

IDraft for discussion
- CONFIDENTIAL
__Research for IVS




ISCOR VANDERBIJLPARK MONITORING FIELD FORM

SOURCE MONITORING
PAGE10F 1
MONITO- DATE
RING DESCRIPTION SAMPLED TIME COMMENTS

NUMBER
SCS-1 Sinter mixing Bed
SCS-2 ICETP Ofd Sludge Dams
SC8-3 fHattingh Canal (Top)
S5C5-4 Coal Stacking Area
5C5-5 CETP Eludge darms
SCS5-6 Vaalidam Canal
5C8-7 INWAK
SCS-8 Heckells/Steelsery
SCS-9 Arc Furnace f BOF Siag
SCS-10 Du Preez cormner
5C8-11 §Darnt-4 - Seopage Canal
SC&-12 iMaturation Poneds - Seepage Caral




SIX MONTHLY SAMPLING RUN

}Draft for giscussion
;’ E@i’éﬂi’lx’f?ﬂm&

Research for Ivs




ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: PERCHED AQUIFER

INORGANIC
PAGE 1 OF3
lztabase Adieroative Nr § Sampling Depidh [Ssempling Daie  sasupind Time Waltriever im} CotEmenls
X Nazher £} Melhed YYYYMMOD Sampled
Memdioring PBajier HEMM
Number S=Sampler
= Pump
GWP BILIS IVE-5) 55
GWP-z  FD-1%8 IVE.52 3.5
GWP.3  JFDL4S TVE-S3 P
owWr4  {Fpaes PVE- 54 i5
GWiks  {FDass IVE.55 35
GWP-6 FLL1ES V-3 3
GWEY  [Fbans IVE-S¥ 13
GWP.8  [NW.2S TVE. 53 e
WP FE.195 IVE-59 33
GWPE.1G |53 VB3 3
GWE 11 NW.ES VB8 23
GWE 2 ARG 5 IVB.S) D 3
GWP.13  FFD-234 IVE-533 ur
WP 4 MWL TS WE-514 3.5
GWP-13  Byw.as VR-S15 2.4
GWE.16  ENW-6S VES16 36
GWP.17  FFD-135 TVE.S} 7 4
GWEIR D15 IVE.S18 3
GWE-18  JFD-25 IVE.S19 3.5
GWE.2G D08 VE-530 u
GWP.2r {FDoos IVE-§21 3
GWP. 22 JFDLES IVB.522 “
GWR2»  rpas IVE-$23 ==
GWP.74  |FD-ss VB.524 .-
GWE.2S [P 45 IVE-52% u
owi2s  [FD-3s IVE-526 .=
GWE.27 | |Pa.2 VR.S2T 7
gwp.2s  fFpeiss IVE-528 42
W29 ThS. 458 IVEB-529 4.4
GWP30 ENW.98 TVE- 30 4
GWE3T G145 [IVBSH 4
GWP.32 13y |TvB.S3) 4
GWP.33  BCENTIS  [IVBS® 43
GWP.34  JCAST. IS ITVR.S34 3
GWP-35  JOMSES {IVES3S b
N e e 5.5
GWE.37 {555 HIVE.SYT 425
GWP-38 JCENT-38 fveosas -
GWB.35  [CAST.aS  HIVB.SI 5%
oWP40  JeENT2S ivesss 48
GWE-41  PIW.35 IVE-54} 4
GWPaz  FD.es IWB-$42 4
GWP43  FARC.2E  |TVR.S43 35
GWP-44  JOMS.2S  [TVE.B44 545
GWP4S  JCETP1S {IVB-S4s 33
GWP46  JCETP-25  {IVE-S46 4
GWP.47 JDR.48 IVE-SAT 34
TWEAB DR 385 IVE-S48 3.5
awp.as  ITETP.IS  Hvposde 3
GWEA0 [T.35 IVB.S50 3.5
owp-s1 |vsas IVE-$5} 15
GWP-52  fYSas TVE-852 3
GWP.SS  FTOM.35  [IVE-§53 3.5
GWP.54 Fromees VB84 3.5
GWE.SS  FT308 TVE. 253 2.5
(FWP.56  §1.1% TVE- 536 3
GWP.57  FTOM-45  [IVE-SA7 E




ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: PERCHED AQUIFER

INORGANIC
PAGE 2 OF 3
Pewabast | Alternedve Nr FSampling Deptd Ssempling Dutr semgled Time Waterievel {my Comments
Monitoring Nuntber (53] Meﬂn_;d YYYYMMDD Sampled
B Baiter HHMM
Number LuSampler
PP
WP 58§58 V- 558 3.3
GWP-55  FERS V. 559 3
GWP.60  BSC 18 [PVR-Sen 3
GWE-6)  IM-15 TVB-561 15
GWREL  JHMS4S  [IvB.Ses -
GWFe1  [EAFIS IVR-S63 4
GWPG4 [HIS4S VB 564 .=
GWP6s  [T-13 IVE-563 -
S E IVE-866 *=
GWP6T FR S VR-567 =
GWT-68  IRI-4S IVE-968 ==
GWP-59  RT-28 TVR.545 ==
GWP-70 JFD-18 PVE-S T 4
GWP.TT FD-218 VRSH 3
GWE. 12 JFD-228 IVE-§72 3
GWE.3 [P 1es TVE-S73 4
GWE. T4 JP.83 V- 574 4
GWP. 75 EPgs TVB-575 4
GWP. 76 §P.153 VRS 555
WP 7T 39128 FYES1T 5
OWP-T§ 37138 VB-578 4
lawr.re P28 IVE-S1% ==
i TVE- S50 4 8
GWP.§1  JP55 IVE-883 3
GWPED 538 TVE-S82 =
GWP-R3 D255 V583 s
GWPrgd P15 TVR. 584 "
GWP.E5  {v-28 VB-SBS -~
GWE-g6  |F-218 TVE-S86 4
GWEET  PP.205 IVE-S7 55
Gwrss  [Riss TVE- S8% 4.5
GWP-R2  §P.148 YE-589 345
GWP-9G  FARCES  IVB.S% 4
GWEP.91  IPi7S PVERS51 4,5
awr oz P i6s TVB-552 4358
WP-03  |P-63 TVE-593 -
WP 1248 VR S04 a
GWP.o5  FPL12% VB-S55 -
GWPS6 LIS TVE- 596 4
GWP.57  §PL10S IVE-597 .-
GWPeH  PL-95 VR 508 -
GWF-99 P65 VR 558 -
Gwp- 100 [P22s TVE-Si 00 -
GWP 10 [IL-ss IVE-81 01 35
WP 107 [PL-8% IVE-5102 b
N ETE T PYE-S102 .-
GWT. 104 §P.5 FVR-§1{k bl
WP 105 IPL-3 38 VR-5i05 =
GWF 106 [PL15S IVE-5106 -
GWPI0 [P s TVE-S11 3
GWE- 108 [P18s WB-g111 =
WP {TETP35  HVB.S1IZ2 -
GWPI16 DIEIT-2S  JIVB-SiE3 ==
GWT-itt ITETE-45  IVB-Siie 3
WP 112 RIS IVB.81i5 i
GWE.113 JRT.38 V-S4 -
GWF114 Joia-zs IVE. 9117 -~




ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: PERCHED AQUIFER

INORGANIC
PAGE 3 0OF 3
Ad ive Nr ESampling Depth [Ssampling Duls  snrspled Time \T\-‘;ur&\-ﬂ{m} Catsents
Mositoring Numher aa} Method YYYYMMDE | Sampied
Number Bﬂllhiler HH MM
mpher
Pwiamp

GWF-i15 ERTTS IVELS1HE =

GWP 6 IRT.SS VRS Y =

awWP.117 JRT-8S TVE-S1 20 -

WP 118 JTOM-ES  [IVESIZ) "

GWP.119 JDHAGS IVE-§1 22 =

GWE120 [ToM IS [TVB-5i23 " .
Gwpam |MP2s V5] 24 ==

GWP.122 FCETP38  IVB-SI2S .

GWP 123 FPS V-5 26 5

GWT- 24 PS4 VE.812Y B

[P 125 $IPE 4 TWE.51 2R 12

GWP.126 PS5 TVE-51 20 3

GWP- 127 {IPS6 TVE-S1 30 1

GWP128 [RiSIS TVR.S1 3 "

OWE.129 [H/528 TRV =

QWP 130 FH/S-38 PVEL5133 13

GWP i3] BS-48 IVB.SE 34 -

GWF-132 $H.5-55 TVELS) 34 e

GWP 133 Bass IVB-5136 o

WP 134 JH/585 VEB-§137 7

GWP- 135 [Rises IViLS1 38 &5

OWP. 136 JH/S08 VELSE39 4

awp 13 BUs s HVB-SIaS --

GWF.138 BES128 HVB-Sia "

GWP 130 IDRIS TVE.$] 42 a4

GWP 1AL JCMS-1S  [IVR-S143 "

GWP.141 JC0-1S V5144 2.5

GWP 142 [oo-28 TVR-374% 4

w143 |oo.as VE-S146 3

WP 45 FSC.28 VB-SE 48 "

GWP.146 FHMS7S  IIVB.SI4e -~

GWP.147 §5-65 V.S 5 "

WP 48 iPL-28 .S 60 E

GWP.149 |PL-5 IVE-S16] "

awpise [ri-as TVE-5162 hd

GWP-15F JPL-15 VE-5163 "

awrisz BPL17s TVR.S} 64 -

GWP-153 $PL-19% IVB-5165 "

GWP.154 §PL.3ES IVE-5166 "

FWP- 155 3PL. 205 IVB.5)67 ==

QWP 156 PN 343 IVE-5168 -

GWE-157 |PL.165 IVE-5] 69 "

*"Ory: Shouid be sampled at bottom when Watsrieved s observed




ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: SHALLOW WEATHERED AQUIFER

INORGANIC
PAGE1OF 4
“I\D: :1“{;::8 Z;x:;}bx Allernalive Nr Samfﬂe(a;f);{)epth Diate sampled s;f:;!; Waterievel () Commenls
P MW WE-D1 28
GWW2 D171 VB-D7 2%
Gww.3  frp-pap IVB-D3 26
GWWw-4 D 16D FVB-D4 7
Gww-s_ bDasp FVB-DS 28
GWW.6  {FD-ED Ve D6 31
GWW.7 20D VB.D7 26
GWWw.s NW.2D TV D§ 76
Gww.o  pDyop VD9 23
GWW-10  [FD-3D IVB-D10 32
GWW-11  EnwesD WVB-DI 22
GWW.12  |CMS-SD VB D12 11
Gww.13  Jr-asp IVB-D13 30
Gww-14 puweTn IB-D1s 32
GWW-15  PpYw-4D FVR-DIS 2
GWW.16  [eweeD IVB-DIS %
Gww-17 DD IVBD17 i9
GWW-18 DD Fep-DIR 29
GWW-16  JFD-ID IVE-DIY 19
Gww-20  JFD-10D FVR-D0 18
GWW.21  |FD-9D VB-D21 23
GWw.22  |FD-D VRO 3
Gww.as foem VB D23 25
GWW-24  JFD-SD FVB-p 25
GWW-25 DD FVR-D2S 19
GWW-26  JFD-AD IVB-D26 8
Gww.27  \PD-: VB-D27 2
GWW.28  {rD-12D VB D28 23
OWW-29  Jonsap VB D29 18]
GWW. 30 PVw-oD IVED30 23
GWW-31  [S-isD IVE-D31 16
Gww.32 s 13D IVB-D32 10
GWW-33  JCENT 1D HVEDI3 10
GW W34 CAST 1D VB 234 15
GWW.35  JOMS-3D VB-D3 2%
(GWW- 36 {EAS 51 IVB-I36 17
GWW-37 S sh TVR-D37 16
GWW-38  JCENT-ID  HVB-D3S 29
GWW-39  JCAST-ID  IVBDAS 19
GWw-40  JCENT-2D  |IVB-D4D 14
oww-41  |Nwosp IVB-D41 18
GWW-42  §FD-6D HVB-DS2 235
GWw-43  JARC-ID HVE-D43 20
GWWadi {CAMS-2EY WB-I44 38
Gww-45  JCETPID  [rvenes 2
Gww-s6  KETRA  IVBDS 24
GWW-17  JDR-4D VI D47 i%
GWw-48  EDR-3D [VB-D48 7
GWW-44 TETP-1T3 IVB-14% 4
GWW.50 T30 VB350 22
GWW-5]  JYS-2D IVB-DS] 20
GWW-52  JYSID IVB-DS2 29




ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: SHALLOW WEATHERED AQUIFER

INORGANIC
PAGE2 OF 4

M;::;:(;I::g z::::}b::: Alternative Nr Samp;i‘;f}mw Dhate sampied S:;::‘ ed Waterfevel {m) Comments
GWWw.s3  JTOM3D VB D53 24
GWW.54  JToMID TVE-DS4 24}
GWW-55  |1-30p IV 155 20
(WW-56 113 VB-DS6 264
GWW.57  {TOM-D IVB-DST 22
(WA 58 T30 JVR-TISE 16
Gww.se  [i-sD FVB-DS9 31
GWW-a0 s 10 VB -D6G 20
(GWW-61] ME-1ID B D6} s |
T IVB D62 36
Gww-63  fEAFaD IVB-D63 30
WG S-S0 VB 164 12
GWW-65  {T1) VB D6S BLUE PIPES

Ww-s6 {112 IVB-D66 BLUE PIPES
GWW-67  {T-10D VB D67 33
GWW-68  JRT-D VB D68 35
GWW-69  JRT-2D VB D69 23
GWw.70  fED-ID VBTG 31
Gww-71  FD-21D FVB-DT 29
Gww.72 D7D VE-DT2 30
Gww 73 fe-1sD VB DTS 33
SWW.74  PSD TVE-D74 16
Guwe7s  bpsD IVB-DTS 2.5
CWW-76 PPeisD IVB-D76 20
GUW.77 e 1ID IVB.DT7 24

TWW.7E JP-13D VB D78 25
aww.72  {pop VB D9 19
GWW-80  |P4D VB-D80 24]
CWWw-81  jeSD VB D1 18]
GWw.82 03D TVE-DE2 16
GWW.83  Ip.2SD IVB.D83 19
Gww.gs b VB D84 28
Gow.gs  fpoD VB D8s 34
GUW.86 | 71D FVB-DS6 24
GWww.87 20D VB D§7 13
GWW-g8  |p 18D TVB. DE8 32
GWW-8%  Jpaan IVE-DEY 19
GWW-50 © {ARC-ID VB D90 14
Gww-91 1D VB8] 30
Gwwor I 16D VB 192 25
GWW.s1 P-6D VB3 30
Gww.or 2D B D% 28
GWW-95  fpL D TV D98 20
GWw-gg  IPL1ID IVB-196 16
GWW.07  IP110D VB 197 2
GWW.95  JFLeb VB D98 2
GWW.99  JPL-6D VB D99 2%
GWW-106  FPL-22D [VE-DI00 24
GWW-101  PL 5D VB D101 17
GWW-102  [PL-SD IVB-D10Z 29
Gww. 103 fpLTD VB 1103 18




GROUND WATER MONITORING: SHALLOW WEATHERED AQUIFER

ISCOR VANDERBIJLPARK MONITORING FIELD FORM

INORGANIC
PAGE3OF 4
l\f’:l)z :::’xg ?\‘::3:5: Alternative Nr Sasmpl (n:)l)epﬁz Date samphed S:‘_:::: od Watertevel (m)} Comments

GWW.104  IP7D IVB-D104 21
Gww. 305 [PL3D TVR-D16S 23
GWW-106 P 15D TVB-DI0G 30
GWW.107  JGEO-D VE-DI07 17
GWW-108  JGEO-3D IVE-D108 29
GWW-109  JoEO-6D VB D109 26
GWW-110 211D HVB-D116 13
GWwW.113 16D VB DI 35
GWww-i1z  FETRAD  BVBDII 24
GWW-1313 JIETP-2D  JIVB-DII3 14
GWWw.1i4  JTETPD IVB- 12114 24
GWW-115  [RT-1D TVB-D115

GWW-116  [RT-3D IVB-Di16 20
GWW-117_{DiA2D IVB-DI1T 24]
Cww.118  JRT-TD IVE-D11R 23
Gww.119  IRT.5D TVB-DI 9 16
Gww.120  JRT-8D IVE-D120 2%
GWW-121 JTOM6D  JIVB-DI2 31
GWWw.122  DIA-1D IVB-D122 25
GWW-123 JTOM- 7D IVE-DL23 7
GWW-324 | 2D IVB-Di4 34
Gww-125  JcETP-3D hveDios 16
GWW.12%6  {PD-1 IVB-D126 28
Gww.127  {PD-3 VB D77 24
GWW-128  JPD-A TVB-D1 28 28
GWW-129  HPD.S IVE-D129 iR
GWW-130 JPD-6 VB D130 30
GWW-131  JH/S1D IVB-DI3 35
GwWw-132  JS-2D TVB-D132 12
Gww-133  Bsap IVB.D133 32
Gww-134  JHIS-9p V-0 34 16
GWw-135  BUSSp IVB-D135 it
GWW-136  THS-TD IVE-D 36 12
GWw-137  JHS 8D IVB-D137 19
Gww-13¢  JRS-9D TVB-D13% 25
GWW-139  frs-100 WB-D139 2
GWw-140  JHS D [IVB-D140 37
GWW-141 JHs 12D VB DI 2%
GWW-142  JDR-ID VB D142 25
GWW-143  JCMS-1D IVB-D143 22
GWW-144  JCO-ID TVE-D 144 12
GWW-145  JCO-2D IVB-D145 %
GWW-146  JCO-3D TVB-D146 2%
Gww-147  {T1-43D TVR-D147 30
Gww. 148 {scap IVE-DI148 17
GWW-149 HMS D TVE-D149 17
GWW-150  fI-6D IVE-D150 17
GWW-151  FGEC-1D TVB-D151 7
CWWw-152  JGEO-2D IVB-DIS2 2
GWw-151  JGEO-3D TVB-D153 30
GWWw-154  JOEO-TD VB D154 17




ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: SHALLOW WEATHERED AQUIFER

INORGANIC
PAGE 4 0F 4
M;z’:::::g ial::’b;:;: Alterpative Nr DS’:!: tgtg:f} Date sampled S:mB:: o4 Waterievel () Comments
GWW.I55  1GEQ-8D IVB-D{55 3k
GWW. 156  IT11D VB DIs6 16§
GWW. 157 {TI2D V8. D157 26
GWW. 158 T30 VB DISS 21
GWW. 159 IT{-4D VB D159 23
GWW-166  IPL-2D IVR.D160 19
GWW.161 PL-41> IVB-13 61 2%
GWW-162 P1.-38 IWVB-DI62 35
GWwW.163  JrL-iD IVR-DI63 {7
GWW. 164 PLITEY VB 64 34
CWW. 165 PL-1913 IVB-DI6S 24
GWW. 166 |PL-18D VB D144 pit]
GWW.-167 | FL-26D WE-Dis? 22
GWW. 168 |PL-14D IVB-D168 19
(W, 169 PEA16D IVRB.D169 21
GWW-170  §T1 5D VB DITO 23
GWW.171 T1-60 WVB-D17} 33
1eww.172 {117 WRB-DIT2 a2
GWW-173 17180 WB-DI73 34
GWW.174 TESD VBT84 27
GWW-37s fT 16D {VB-D1738 26
GWW.1T6  |TH1ID IVB-DB17S 36
GWW- {77 T 120 IVB-DI7? kit

Jiscission|



ANNUAL SAMPLING RUN

Dra‘t Tor discussion
CONFIDENTIAL
Research {or VS




ISCOR VANDERBIJLPARK MONITORING FIELD FORM

SOURCE MONITORING
PAGEIOQF1
MONITORING DATFE
NUMBER DESCRIPTION SAMPLED TIME COMMENTS
SCP-1 Vaaldam water treatment plant
SCP-2 Candy water reatment plant
SCP-3 Sinter CG160
SCP-4 Coke oven {Brikketplant)
SCP-5 Foundary {casing)
SCP-6 1R oven
SCP-7 §DR matenal
SCP-8 §DR product separafion
SCE-9 1DR product separation
SCP-10 DR product separatio
SCPk-11 3R oven .
SCP-12 EAF
SCH-13 EAF ladle furnace not
SCP-14 EAF ladle furnace no2
SCP-15 EAF Hecketts plant 85
SCP-18 Blast fusnace ¢
SOP-17 Biast furnace D
SCP-18 Blastfurnace C & D
SCP.18 Biast furnace hecielts plant 72
SCP-20 Blast furnace
SCP-21 Blast furnace C
SCP-22 Biast furnace [
SCP-23 BOF secondary Oos & Wes
SCP.24 BOF secondary nod de-gassing
SCP.25 BOF 1,283
SCP-26 BOF
SCP-27 BOF
SCP-28 Blast furnace C {tap vioer)

;braft for discussion
i CONFIDENTIAL

i_Research for IVS$




ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: EXTERNAL USERS

PAGE I OF 12

[Brumphing
Method

Monliod Drtah % H Rl Thme

Number | Mumber | Depth (m) 5,,3,,,,,,,, [owie snmpledi o g | Waterievel () Comments
F=Puwp

{GWE- 1 DY 2a

GWE-2 V-3

GWE-3 DV.4

GWE- pv-5

GWE. 5 V.6

GWE-6 BY.7

GWE-7 DV

TWE-8 DV.9

GWE 9 DY- 19

GWE- {1 BY-11

FWE-11 DY-12

{FWE. 12 Y33

FWE- 13 V.14

GWE- 14 BV.2B

GWE- 1S FREL-D
GWE- 16 REL-[2
GWE- 17 REL~EY

GWE- I8 WEERSTAS

GWE- 19 VAALDAM
GWE. 20 BH-D
GWE- 23 RL-Y
GWE: 22 KE.1
GWE-23 CP-6/1
GWE- 24 CP- 71
CGIWE-25 oF 2
W 26 P
OWE-27 P81
GWE- I8 CP- 10}
GWE.- 2% CP- 12
CGWE-30 P11
GWE-31 CP K2
{FWE-32 P s
{GFWE- 33 QF-1

{GWE- 34 252

TWE: 35 053
GWE 36 GF-4

GWE-37 OF-5
{(FWE-38 BPY-3
GWE-39 BG-2

GWE-48 )

WE-41 LMP-1
CWE- 42 LMP.2
(GWE. 43 LMP-3

GWE-44 LMP-4

CGIWE-45 LMP-3
{FWE- 46 LMP-6
{TWE-47 LMP.7
(FWE-48 LMP-8

GWE: 49 LMP-2
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PAGEZOF12
Semmypling
L] o -1 T o Tiare
Numbee | Nomber | Bepth (m) @:;:w Joste smnpied] o g | Wanertevel Gu) Comments
fP=Pump

CWE. 58 LP-180
GWE. 57 LME-1]
(WE-52 LM 12
W53 LMP-13
FWE-34 L4
{(FWE-35 LMPS
TWh- 56 LMEP-I6
CHWE-57 LMP1T
GWE-SE LME-18
CRWE- 59 LMP.IS
WE-60 [ 18]
WE-6) LMP-Z1
{(FWE-62 JALY. 12N g
PWE-61 LMPL23
{(FWE-G4 LMP24
CRWE-£3 LMP.25
CWE-66 LMP.26
CPWE-GT LMped
{FWE-68 LR 2E
JWE-69 LMP.29
GWE- 70 LMP. 30
GWE.71 LMP-31
GWE. T LMP-32
GWE.T2 LMP-33
WE-74 LMP-34
CGWE- 75 LMP.35
GWE-76 LnP- 46
GwWE- 7T LMP-37
CIWE- TR LAVEP38
R 19 1 WEP3%
GWE-80 LMP-40
GWE-B1 LMP-§1
GWE-82 LMP-42
GWE-E3 LAP43
GWE-84 LMP-44
OWE-85 LIPS
GWE-86 1 ME6
GWE-RT LMP.4T
GWEER LMP-48
(FWE-§9 LMP A0
FWE-#0 LMP-3E
GWE.-DI LMP-218
GWE-92 LH-}
GWE-§3 LH-20
GwE-oa LE.2
wE-0s LH-24
GWE-96 L.25
GWE-DT LH-26
{YWE.08 127
GWE- 9% LH-28
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[Ssampling
[ vietind
Nomber | Numbor | Bepth(ms m’:ﬂ Daie rampled s:::t; "y | Waestevel (m) Comments

P=Puamp
GWE.I00  JLH-29
GWE-101  ILH.30
GWE-107  1LH-3}
GWE-103  1LH-33
GWE-104  1LH-33
GWE105  1LH-38
GWE-106  11H35
GWE-107  1LH-36
GWE.108  1LI-37
GWE.109  ILH.IR
GWE-110_ JLE-40
GWE-113 1LH-4]
GWE-112_ 1LH-56
GWE-113  1LH-57
GWE-11d  LLH-584
GWE-11S  BLH-59
GWE-116  {LH-62
GWE11?  [LH-6
GWE-1IR  hiH-64
GWE-119  1LB-6S
GWE-120  DLH-66
GWE-123 M-
GWE-122  1LH-68A
GWE-12)  JLH-60
GWE-124 BLH-70
GWE-178  RLH-T
GWE-126  TLH-TIA
GWE-12?  LET
GWE-128 LT
GWE-129  1L3-76
GWE-130 81
GWE-13] L
GWEI2  ILH.5}
GWE-133  fLE-R4
GWE-134  1LE.8S
GWE-135  JLH-B6A
GWE-136  ILEETA
GWE-13?  ILH-E8
GWE-13§  TLH90
GWE-13%  TLH OIA
GWE-140  1LE-9)
GWE-41 BLH-94
GWE-147 10903
GWE-143 _ [LH-96
GWE-34d 1LH-97
GWE-145  ILH-98
GWE-146_ JLH-09
GWE-147 1L 100
GWE.168  JLH101A
GWE.140  |1LH-102
GWE-150  |LH.103
GWE-151 LM~ 104
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GROUND WATER MONITORING: EXTERNAL USERS

PAGE40¥ 12
Senmpiing
. o - . Method Fime tertevel Commreirts
Number_“ Namber D‘-‘Wrﬂ {';:) m;“ [P mmehent Sampied - «
P=Pump

GWE-152 LH-10%

GWE-153  |LH-108

JoWE-154 LH- 1084

WE-155 LH-118

FYWE- 156 LH-111

HYWE-157 iH-113

CPWE-158 LH-114

CWE- 139 LH-115

UGWE-160 LH-116

GWE-161 LH-117

GWE-161  HLH-1IR

(GWE-163  iLH-119

{IWE-164 LH-120

(TWE-1635 LH-131

GWE-166  1LH-13

GWE-167  |LH-124

GWE-168 1126

WE- 168 LH-127A

GwE-110 liH-28

GWE-1T] HREID

GWE-172  [LH-130

GWE-173  ILH-I31A

(WE-174 iLE-137

GWE-17S B33

GWE-17¢  (LH-134

GWE-1TT ILH-1ES

CWE- 1R LH-136

GWE-178 {LH-138

GWE-180 LH-13%

FWE-181 LH-140

Gweagr  |Ln-1aia

GWE-1%3  |LH.-58B

{TWE. 184 LH-68B

(TWE-185 LH-658

GWE-186  ILH-TIB

(WE-187  iLH-468

CWE-188 LH-8TH

GWE-IRS  ILH-91B

GWE-190  JLH-10R .
GWE-191 LH-1098

CWE-192 LH-1278

w1 [Lheiste

GWE-}194  [LH-1938

GWE-195 B H4E

W398 LH-54C

GWE-187  ILH-61C

GWE-108  iLH-62C

GWE-109  |LH-69C

GWE-Z00  |LH-TOC

GWE-20) LH-101C

e
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GROUND WATER MONITORING: EXTERNAL USERS

PAGE 5 OF 12
Szamphing
Method
Monitoring | Datal Swmphng  jg=aiser Time
Number Mumber Depeh (1) (S-Sumpler fPate mmpted Sasopsed Waterievel (m) Comments
P=Puntp

GWE-202 ER-1

GWE-203 ER-2

CTWE-204 LR-3

GWE-205 Li-4

CWE-206 LR-5

(FWE-207 LR-6

(FWE- 208 LR-7 *

GWE- 209 LR-B

GWE-210 ER-P

GWE-211 LE-10

(FWE-212 LR-11

(FWE-213 LR-12

GWE-214 LR-13

{PWE-215 LR~14

(FWE-216 LR-1S

WE-217 LR-16

(PWE-2IE LR-17

(PWE-219 LR-18

GWE-220 ER-1%

GWE-22] LR-20

(PWE-222 LR-21

WE- 2213 LR-22

GWE-224 LR-23

(PWE-225 LR-24

(WE226 LR-25

GWE-227 LR-26

GWE-228 LR-27

GWE-229 LR-28

GWE-230 LR-2%

(WE-23) LR-30

{TWE-232 LR-31

{TWE-293 LR-32

GWE-234 LE-33

GWE-235 LR-34

GWE-136 LR-35

GWE-237 LR-36

(WE- 238 LR-37

GWE-230 LR-38

GWE-240 LR-3%

GWE-241 LR-40

CIWE-242 LR-41A

GWE-243 LRAZ

(IWE-24d LR-43

(IWE-245 LR-44

CWE-246 LR-A5A

GWE-247 LR-A64

CGWE-248 LR-47

GWE- 245 LR-48A

CTWE-250 LR-4%

(PWE-251 LR-504A

(FWE-252 LR-51

GWE-253 LR-52
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ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: EXTERNAL USERS

PAGEGOF 12
Ssampling
o - N N Method Time
;,;.,mm* - mp& (m,} :;B;ﬁ; r linate ampled Sanapied Watertevei (o} Consaenty
P<Pump

GWE- 254 1H- 53

WE. 255 LR- 54

GWE-2%  ILR-$3

GWE.257  ILR.36

GWE-258  HLR-ST

GWE-T59 HLRSEA

WE- 250 LR-5%

WE- 261 LR-60

GWE-262 LR

(GWE- 263 (LR

{GWE. 264 LR-63

(FWE- 265 JLR-64

GWE- 766 {LR-6S

GWE-267  iLR66

(PWE. 768 LR-67

(CRWE 265 LR-68A

GWE- 2T iLR-69

GWE- 7 LETO

GWE- ¥ iLR-TIA

GWE-272 ILR-TIA

GWE-774  ILR-TIA

OWE- 775 LR-74

GWE-2%6 RIS

lGWE. 277 [LR-76

GWE.TTR LR.7¥

GWE 21 jLRT8

GWE. 280 LR 70

GWE- 281 LR-Bl

GWE- 282 LR-BT

CWE. 283 LE-§2

GWE-781  [LRED

OWE-285 LE-84

OWE-T86 LR85

{WE- 287 LR-86

WE- 288 LE-87

GWE- 289 LR-88

GWE. 200 LR-89

(WE- 291 LR-90

{FWE- 297 LR 2

{TWE- 293 LR-92

GWE.204  JLR-93

GWE-295 WA

GWE-296  HR-9%

CWE-297  iLR.96

OWE.298  ILR.97

(GWE-299  ILR.9R

JGWE-308  ILR.99

GWE- 31 LE- 106G

GWE-302  {LR-10

GWE-M3 LR

GWEAM LRI

GGWE- 305 LRIt
{u__.............{‘" T
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ISCOR VANDERBLILPARK MONITORING FIELD FORM
GROUND WATER MONITORING: EXTERNAL USERS

PAGETOF 12
{Senmpiing
N ) -
Number | Nomber | Depth () | S=Sampler [oste mmpiedt o plea | VYmerhevel () Comauments
{P=Pump
GWE-306 LR-105
GWE-307  |LR-106
GWE-308  |LR-107
GWE-308  |LR-108
GWE-s1e [Li-oe
GWE-31} LR-FIE
GWE-312 LR-HE
GWE-313 LR-112
GWE-314 LR-I13
(GWE-315 LRE-114
GWE-316 LR-115
GWE-317  JLR-116
GWE-318  JLR-117
GWE-31e  JLR-1IR
GWE-320  JLR-119
GWE-32]  JLR-120
GWE-322  ILR-12}
GWE-322  ILR-122
GWE-326  ILR-126
GWE-325  ILR-130
GWE-326  {LR-131
GWE-527 LR-133
GWE-328  JLR-1M4
GWE-32% LR-135
{GWE-330 LR-136
GWE-33} LR-1%7
WE-352 LR-138
OWE-333 LR+140
GWE-336  ILR-4IA
GWE-335  ILR-142
GWi-336  ILR-143A
GWE-337  1LR-)4S
GWE-338  JLR-146
(FWE-330  |LR-147
GWE-340  {LR-148
GWE-34}  JLR-149
GWE-342  JLR-150
GWE-343  |LR-}51
GWE-344  |LR-153
GWE-345  |LR-154
OWE-3d6 LR-155
GWE3T  |LRISEA
GWE-348 LR-157
GWE-348 LR-158
GWE-35) LR-150
GWE-341 LR-16}
JOWE-352 LR-167
HIWE-153 LR-163
GWE-354  |LR-164
GWE-355  [LR-16S
OWE-35  |LR-167
GWE-357  |LR-i68

R
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ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: EXTERNAL USERS

PAGESOF 12

1Senmpling
Method

Mamitort " Sevank Theme

Nomber© | Nember | Depth ?‘?“‘ff Josse sampled]  (JEL, | Watertevel () Gomments

P=Pamp

GWESS  |LR-169

GWE-359  |LR-172

GWE-360  |LR-173

GWE.361  {LR-174

GWE-367  ILR-176

GWE-363  fLR.117

GWE-364  iLR-178A

GWE.365  ILR.6R

GWE366  ILR-FIB

GWE.367  ILR-148

GWE-368  jLR-6IE

GWE3S  LR-HIC

GWEATO  [LR-81D

GWEATI |1R-468

GWE3T?  |LR-42R

GWE-3T |LR-40

GWE-3Td  1LR-50B

GWE-3TS  {LR-58R

GWE-3T6  ILR-G8

GWE-STT LRI

GW378  ILR-TIB

GWE.37e  jLR.-T2D

GWE3RG  |LR.T3B

GWE-381  |LR.73C

GWE-382  |LR-92B

(GWE-383  |LR.94B

(FWE-384  |LR-H0SB

GWE-385  \LR-119B

PNE-386  JLR-141R

GWE.SE7  ILR-1438

GWE-388  iLR-1568

CWE-39  JLR-1678

GwE-390  jLR-178B

GWE3%1  |RR-2

GWE-392  [RE-3

GWE-353  [RH-A

GWE-394 RIS

GWE.395  IRH-6

GWE-366  IRH-T

GWE.R9T  IRH-16

Gwe-aos  JRH-B2

GWE-39%  |RH-i3

GWE-A08  |RE-14

GWE-A0T _ |RE-1$

GWE-402  [RH-16

GWE-403  RE-1T

GWE-404  IRH-1B

GWE-405  JRI-19

GWE-406  |RR-20
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ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: EXTERNAL USERS

PAGE B OF 12

Ssampiing
Miothod

~ Otah — - Time

womber- | Numver | Depon o :;:::« Date sampied]  (UBE | Waterievel () Comasuts

P=Pump

GWE-407  |RH-21

Gwe-208  [Ru-p2

GWE-408  |RE-TY

GWE-610 | RH-74

GWE-411  |RH-23

GWE-412  IRH-26

WE-413  1RH-27

GWE-414  IRH-28

GWE-4LS  IRH-20

GWE-416  IRH-30

GWE-17  IRH-32

GWE4IS  IRH-33

GWE-419  RI-3T

GWE-AT0  IRE-I8

GWE-421  |RH-30

OWE-422  |RH-40

GWE-423  |Ris-42

GWE-424  |RE-43

GWE-425  [RH-44

GWE-426 | RH-46

oWE-427  bcp-)

[GWE428  IRH-46B

GWE-420  IVBP}

GWE430  VBR2

GWE-431 IVEP3

GWE-432  jvmps

GWE-433  lvaps

GWE-434  |VBPS

GWE-435  [VBP-7

GGWE-436 | VBPR

GWE-437  [VBPS

GWE-438 VBP0

GWE-%  IVBP It

GWE-440 VB2

GWE-441  IVBP-13

GWE-442  IVBPI4

GWE-443  |VBP-15

GWE-424  |VBP1g

GWE-d45 | vBP-17

GWE.486 | VEP-1%

GWE.447  IVDP-18

QWE-448  IVBP.20

GWE-449  IVBP-21

OWE-450  IVBP-27

GWE-451  IVBP.23

GWE-452  IVBP.2¢

OWE-453  IVBP-23

GWE-454 | vEp-26

GWE-455 | VBP-27

[Braft for discussion
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ISCOR VANDERBIJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: EXTERNAL USERS

PAGE 180 Q¥ 12

Seanaphing
Method

A omitard Patal % 1 el Tiwe

Nutsber | Number | Depth oy :ns- oy P smedd o Sy | Waserieveh > Commenis
P=Pump

GWE-456  IVPP-28

GWE-437  IVRP-29

GWE-{38  jVBP-30

GWE-459  TVBP-31

GWE-460  1VEP-32

GWE-46)  §VBP-33

GWE-462 | VBP-M

GwE-45y  |vBpas

GWE-464 | VBP-3%

GWEs65 | vBp-ay

GWE-466 | veP-38

GWE-467 | VEP-39

GWE-468 | VBP0

GWE460 | vep-1

GWE-410  [vBp-a2

GWE-471 | vBp-a3

GWE-477 | vep-sd

GWE-473 | vBpas

GWEs1d | vBPas

Gwiars | vBpay

GWE-414 | vEpag

GWEATT VBP9

GWE-ITE  IvBPS0

A T

GWE-AS)  [VBR-52

GWE-48]  [VEP-S3

GwWi-agz  lvepse

GWE-E3 by ss

WEARE  VRP-56

(PWE4BS  IVBP-ST

GWE-86  IVBP-58

GWE-487 VP59

GWE-488  IVEP-60

GWE4ES  IVBP.6]

GWE-490  IVEPST

GWE491  {sP]

GWEa52  {s¢

CWE-A93  [spa

FWE-40¢  |3P4

GWE-495 5P

GWE-496  |Spé

owiae7  [spsB

CGWE-498 |8V

GWE-409  ISV-2

GWE-SD0  [SV-3A

GWE-501 18V

GWE-507  1SV.S -

GWES® ISV

GWE-S04  18V-7

D
|
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ISCOR VANDERBILJLPARK MONITORING FIELD FORM
GROUND WATER MONITORING: EXTERNAL USERS

PAGE 11 OF 12

Seampling
Monttoring | Datad Sempting | eihod Time
Number | Numver | Depth cum) !’:::::;;r [Prssmpiedl o g | Watererel () Comments
P=Pump

GWE-S85  |Svaia
GWE.506 _ |5v9
GWE.507  [SV-10A
GWE-S08 _ |SV-11
GWE-509  |gv-12
GWE-SI6  |gv-13
GWE-511__ |sv-14
GWE-S17 _|SV-13
GWESIS  |5v-16
GWE-S14 |Sv-17A
GWE-SIS_ |SV-18A
GWE-SI6_ |Sv-104
GWE-SI7 _ |Sv.20
GWE-SI8  |SV-2i
GWE-S19  |sv.g2
GWE-510|SV-24
GWE-S2L|§v-s
GWE-527  |8v-26
GWE-SH [$v-27
GWE-S24_ [Sv-284
GWE-s25  |sv.oea
GWE-526 |sv.3p
GWE-527_ |5v.33
GWE-S2  |svas
GWE-s2  Isvas
GWE-530_ |sv.ar
GWE-531_|sv.a0
GWE-532 __ |Sv-t0
GWE-531  |Su-t2
(GWE-534__ |Sv-44
GWE-535  |Sv-tsa
(WE-536_ [SV-a6A
GWE-537_ [Svea7
GWESIE  [Sv-48
GwE-se  Isvae
GWE-546__ {Sv-30
GWESAL {sves2
CWESAZ _ {5V-53
GWE-563  15V-54
GWE-S44  15V-554
GWE-545_ 18V-56
GWE-346  18v-57
GWE-547  15V-58
GWE-548  1Sv-59
GWE-S40  1SV-60
GWE-S50__ 18v.-61
GWESS1  15V-67
GWE-S57  1SV-63
GWE.SS3  1SV-6d
(GWE-354  1SV-65A
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Seenrpling
Mondiork Databure Ssmplt ?:Bn‘:f Fime
Nummng Ninber Depth {.:3 sms.:“;:ﬂ. jDate sampled Sampled | Trrierieve () Comiments
Pfump

GWE-53% SV-66

GWE-556 SVug?

GWE-557 SV 58A
GWE 558 -0

GWE-559 SVL3H

GWE-560 SV A8

GWE-561 SV-108
CGWE- 562 V178
GWE-563 SV-188
GWE- 564 V198
W 565 V. 288
GWE.- 566 SV-208
CGWE-$67 SV458
GWE- 568 BV ASH
GWE-571 SV-558
(GWE-572 SV-54R
GWE-573 V658
(GWE-574 SV.67T8
(GWE-515 EVEER
LHVE- 576 SVERC
(GWEF- § BPFT-Fi

raft for discussion
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GRG GND WATER MONITORING

ORGANIC
~ - . » . - PAGE 1 OF 9
NR ON g |DATE  |TIME WL DEEP DEEP [DEEP |DEEP  IDEEP  |SHALLOW [SHALLOW JCOMMENTS
HORIZO
MAP N INORG [SURFACEISTRAT ISTART [STRAT IBOTTOM [SURFACE [STRAT
STRAT IVOC VOC  IPAH PHENOL [PAH VOO PHENOL
ARC- 1{5) a
ARC- 2(S) 35
ARC(D) 14
ARC-2(13) 20
CAST. 1(8) 4
CAST- 2(8) 53
CAGT-1(0) 15
CAST-2(D) 18
CENT~ 1(S) 4.3
CENT- 2(5) 4B
CENT- 3(S)
CENT-HDY 0
CENT-9(D) 14
- ICENT-ADY 20
CETP- 1{5} 35
CETP. 2(5) 4
CETP. 3(5)
CETP-1(D) 55
CETP-3(0) 34
CETE-3(D) 16
CMS- 1E(D) 22
CMS- 1E(S)
CMS. 2E(0) 38
WS IES) 375
CME. 30} 25
CMS- %8) BRY
TENT) 18
CMS- 4(5) 44
CMS.E(D) 7
CMS.8(5) 3
CO-1{0) 12
CO-4(8) 2.5
C0-2(D) B
CO-2(5) 4
CO-3(D) 76
CO-3(5) 3

Drait for discussior
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PAGE 2 OF 9

MR ON S IDATE  TTIME  TWL REEE  IDEED  |DEEP  |DEEP IDEEP  JSHALLOW |SHALLOW ICOMMENTS
HORIZO
MAR N iNORG |SURFACEISTRAT |START [STRAT IBOTTOM |SURFACE 1STRAT
STRAT (VOC VOC  |PAM PHENOL 1PAH VOO PHENOL

BIA1(7) 25

BiA-1(8

BiA-2(0) 54

Biaa(S 45

BR- 1(D) 2%

BRI(S) 73

DR-3(D) 7

IBR.3(8) 35

(DRCADY 18

IBR- a(5) 35

EEAF- 1{5) 4

IEAF-1{D) 30

FD-1(D} 3

F- 1(5) 4

FO. 2D} 19

FD- 2(3) 35

7D 3(D) 8

£5- 3(8)

[FD- 40 19

ED-4(8)

FD- &) 55

ED.5(8)

FD- 6(0)

£D- 6(5) !

F. 7(D) 3%

FB. 7(5)

FD- B(D) e

FD- 8(3)

FD-60) 73

F[)- 808} 5

FD10(D) 18

FBA0(5)

FBA1{0) 25 ‘

FO-11{8) 3

FB.12(0) pix)

F15(8) 42

Draft {or discussi
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NR ON S |DATE  |TIME |WL DEEP~ |UEEP |DEEF ~ IDEEP T IDEEP  |SHALLOW ISHALLOW JCOMMENTS
HORIZO
MAP N INORG |SURFACE|STRAT ISTART [STRAT [BOTTOM [SURFACE [STRAT
STRAT {VOC VOC  {PAH PHENOL |PAH VOC PHENOL
FD-15(D) 19
FD-13(5) 4
ED-14(D) 26
FD-14(S) 4
FD-15(D) 28
{FD-15(5) 35
iEDs(D) 7
FD-16(S) 35
FB-17(D) 28
FD-17(8) 38
FD18(D) 31
[FD-18(S) 3
[ED-19(D) 25
FD-19(S) 3.4
FD-20(D) 26
FD-20(5) 33
FD-21(D) 29
FD-21(8) 3
FD-22(D) 30
FD-22(S) 3
\FD-23(D) 30
FD-23(5)
GEO-1(D) 32
CEO-2(D) 26
GEO-3(D) 30
GEC-4(D) 17
GEO-5(D) 29
GEC-H(D) 26
GEO-7(D) 17
GEC-B(D) 30
HMS- 2(D} 17
HviS- 2(S)
JAVS-aEP(DY I 38
[AME-4EP(S)
[HMS- 5057 36
{HVS-5(8) 425

Draft for discussion|
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PAGE 4 OF 9

NR ON g [DATE  ITIME  |WL DEES  |DEEP  IDEEP  IDEEP  |DEEP  [SHALLOW |SHALLOW JCOMMENTS
HORIZO
MAP N HNORG |SURFACEISTRAT |START [STRAT [BOTTOM |SURFACE ISTRAT
STRAT VOC VoG  |PAH PHENOL 1PAH VOO PHENOL

BN 17
HMS B(S) 55
HS. 1(D} 1§
HETS

HE 2D} 12
HS- 2(S

) 32
HS- 3(5) 12
HS-#D} 16
5. 4(5)

[HS-5(D) i8
[FEEE) 17
THE (D) 12
HS- 6(8)

HS. 7(D). 13
H8-7(8) g
s 8Dy 19
HB.- 8(8) 7
HE-3(D) P
HS. 6(8) 65
87007 77
Fs-m@) 4
HEA D) 17
HE TS 4
HS-12(DY %
HE1(S) 5
&) 10
H81(85) 8
s 14(0) 18
HET4E) 4
PD-1 58
PD-2 22
PD3 24
BO4 78
PD.5 18
B58 30

Draft for discussion
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NR ON S IDATE  |TIME WL DEEP  (OEEP |DEEP ~ |DEEP  |DEEP  |SHALLOW |SHALLOW JCOMMENTS
HORIZO
MAP N INORG |SURFACE|STRAT |START |STRAT IBOTTOM |SURFACE |STRAT
STRAT |VOC VOC  |PAH PHENOL |PAH VOC PHENOL
fiPS.1 5
%) 7
IPS-3 7
liFs4 DRY
HPS5 3
PS5 11
e 1D} 28
Iwp- 1(5) 3.5
TVE_2(D) 34
IMBI3(S)
IMSC- 15} 20
IMSC-1(5) 3
NW- (D) 28
NW- 4(5) 55
NW- 2(D} 28
INW-2(5)
INW- 3(D) 18
INW- 3(S) 4
INW-4(D) 22
INW-4(S) 4.5
INW.E(DY 32
[NW-5(S) 3
INW-6(D) 28
NW- 6(5) 38
NW- 7({D) 32
V- 7(5) 35
INW-3(D) 22
INW-85) 25
[NW-9(D) 23
ETRS) 4
B-1(0) 25
P- (5 DRY
P. 2(D) 34
B_2(S) DRY
IP- 3(0) 16
12- 3(S) DRY

Draft for discussion
- CONFIDENTIAL
L_Research for [V$




NR ON

S iDATE Wi DEEP OEEP  |BEEP DEEP DFEP SHAELLOW [SHALLOW JCOMMENTS
HORIZO
MAP N INORG ISURFACE|STRAT [START ISTRAT IBOTTOM |SURFACE [STRAT
STRAT VOC VOC PAH PHENOL {PAH VOC PHENCL
P- 40} 24
jP- 4(5) 46
1P- 5(D) 18
{P- 55} 3
{P- 6(0)
iP- B(3)
P-7(D) 21
P-7(5)
P- 8(D) 16
P- 8(5) 4
) 205
- 93) 4
P-10(0) 15
P-10{5)
P-11(B) 13
P-11(S) 3
[p-12(D) 24
[P-12(8) 4
P 13(B) 28
P-13(S) 4
P-14(D) 18
iP-14(5) 3.45
P15 20
P-15(8) DRY
P-18(0) 28
P.16(S) 4.25
iP-17(0)
1P-17(5} 3
P-18(D} 32
P-18(S) 4.5
P-16(D) 33
IP-19(5) 4
P-20(D} 13
P-20{5) 55
P-21{D) 24
P-24(3) 4

1Draft for discussion
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NR ON 8. |[BATE TIME WL DEEP VEEP JDEER DEEP DEEP SHALLOW ISHALLUVY JUUMMEN S
HORIZO
MAP N ENORG ISURFACE|STRAT |[START STRAT |BOTTOM {SURFACE [STRAT
STRAT iVOC VO PAH PHENOL PAH VOC PHENOL
P-22(D) 24
1P-228
P-23() 19
P-23(53 DRY
P-24(D) 25
P-24(3) 4
P-25(1)) 18
P-25(S) DRY
PL- (D) 17
P 4(S)
Pl 2(1) 19
iPL- 2(5)
[PL-3(D) a5
PL~ 3(S}
Pi- 4100 21
PL-4(5) 4.5
PL- 5(D) 17
PL. 53 3.5
IBLUB(0Y 26
IPL- B(S)
Pl- 7¢1} 18
PL-75 DRY
PL- 8(D) 28
PL-88 DRY
PL- 90} 22
1PL- 9(5)
PL-18{0) 28
PL-10(S) 4.82
PL-1HD) 18
P1-11(8} 4
PL-12{D} 29
PL-12(8) 5
{PL-13(1) 23
F’MS(S}
P-14{) 18
[PL-14{S}

]Draft for discussion
| CONFY
i Besaar

S""g-
:“‘5

QTM'&L
v far 1YS




NR ON 5 |DATE TIME  JWL DEEP DEEP DEEP DEEP DEEP SHALLOW |SHALLOW JCOMMENTS
HORIZO
MAP N ENORG |SURFACEISTRAT [START |STRAT BOTTOM |SURFACE |STRAT
STRAT {VOC Vo PAH PHENOL PAM VOe PHENOL

PL.15(D} 26

[PL1B(S)

IPLABID) 21

1PL-16{5) 3.5

PL17(D) 34

PL17(S)

1PL-18(D) 20

I5L168(S) 4

BL_19(D) 24

PL-18(S) 35

PL-20{D} 22

1PL-20(S)

[RT-1{D)

JRT-1(S)

RT-2(D) 23

RT-2(8) DRY

RT-3(D) 20

RT-3(5) 45

RT-4D) 35

RI-4(5) 52

RT-5(D) 16

RT-5(S)

RT.7ID) 23

IRT-7(5) 5.4

RT-8() 29

RT-B(5} 5.38

SC-2(D3

5C-2(8)

7o 4 20

1. 4(S) 3

T- 3(D) 22

T- 3(0} 2.5

T- 30} 20

FEE a5

1= 5(I) 16

- B(5) a5
mra‘a"t for ﬁ&scus&mn’
H 3 -l e ey
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NRON S_ [DATE THAE  JWL DEEP DEEP [DEEP DEER DEEP  [SHALLOW [SHALLOW ICOMMENTS
HORIZO
MAP N BNORG [SURFACEISTRAT ISTART [STRAT IBOTTOM [SURFACE ISTRAT
STRAT VOO Yele PAHM PHENOL IPAH Voo PHENOL
T~ 6D} 24
T B(5) 7
T- 8(D) 31
T- 8(8) 3
T-10{D) 33
T-10(8)
T11D)
T-14(3)
F12(D)
T-12(8)
TEEP- 15} 3
TETP-1{D) 24
TETP-2(D) 14
TEI1D-24S)
TETR-AD} 24
|TETP-3(5)
TETP-4D) 28
TETP-415) 3
TI- H{D) 10
1. 2(D) 26
T1- HD) TAR
T a{Ly) 23
T B(D) 23
Ti- 6(D) 33
TI- 7(D) 42
i B(D) 34
Ti- 9(D) TAR
T1-10(D) 20
TFL-11(D} 36
TE12(D) 30
T-13(D} 30
TOM- 2(D) 24
TOM- 2(S) 35
TOM- 3(D) 24
TOM. 3(5) 35
TOM- 4(DY 22
TOM. 4(S) 3
TOM- 6(1) 31 55
TOM- 8(5) 5.4 v
TOM- 7(D} 21 1%
TOM- 7(S) 5 )
Y5 1(5) 3 | o el LT
Y528} 3.5 ~
YS5-1D) 29
YS.2(D) 20




ISCOR VANDERBULPARK MONITORING FIELD FORM

PLANT LIFE MONITORING
PAGE10OF2

(Description of Physical environment)
Date:
Plot nr: Coordinates : Lat:

Long:

Locality:
Veld type:

Physiognomy (i.e.Grassland):

Dominant / common plant species:

Surface Erosion:

Nene {1} Plate erosion (2} Dongas (3}

Extent of trampling:

Nene (1} Mediam (2) High (3)

Biotic influences:

Notes:

[Draft for discussion
CONFIDENTIAL
. Research for VS




ISCOR VANDERBIJLPARK MONITORING FIELD FORM

PLANT LIFE MONITORING
PAGE20F2
(Species List)
Plof nr:
Scientific Name Commeon Name Occurance | Status

Occurance:

F - one individual; + - uncommon, crown coverage {CC) <1%; 1 - common CC 1-5%; 28~ CC 5-12%; 2b - {BW%UZSSQKW p—
4. CC $6.75%; &~ CC>75% _ L T SIS CUSSION
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ISCOR VANDERBIJLPARK MONITORING FIELD FORM

ANIMAL LIFE MONITORING
PAGE10F2

(Description of Physical environment)
Date;
Plot nr: Coordinates : Lat:

Long:

Locality:
Veld type:

Physiognomy (i.e.Grassland):

Dominant / common plant species:

Surface Erosion:

None {1} Plaie crosion {2) Dongas (3)

Extent of trampling:

None {1} Medium {(2) High (3)

Biotic influences:

Notes:

f"} Ai
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ISCOR VANDERBIJLPARK MONITORING FIELD FORM

ANIMAL LIFE MONITORING
PAGE2(QF 2
(Species List)
Plot nr:
Scientific Name Common Name Status Comments

. e ° P Y
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QB 7

APPENDIX III

LIST OF WATER QUALITY VARIABLES
TO BE ANALYZED FOR DURING EACH
SAMPLING RUN




Groundwater:

INORGANIC: (Six-monthly)

Cr

pH (I
EC SO,
TDS NO,
Ca F
Mg Al
Na Fe
K Mn
Si Pb
T-Alk NH,
Zn Cd
PO, Cr*
CN

Surface water:

(RS: Weekly, LS: Two-weekly)
INORGANIC:
pH Cl Mn
EC SO, Al
TDS NO, Pb
Ca F o™
Mg PO,
Na CN
K Cd
Si Fe
T-Alk Zn
Air Buckets: (Two-monthly)

INORGANIC:
EC SO,
TDS NO,
Ca F
Mg Ci
Na K
Mn In

. ORGANIC: (4nnually)

VOC
Semi~VOC(includes PAH)

SPECIAL:
Phenol




Source Characterization:
Waste Streams - Solids/Shudge: (4nrual)

INORGANIC ORGANIC SPECIAL
pH Cl vOC TCLP/Acid Ramn
EC SO, Semi-VOC

TDS NO,

Ca F

Mg Al

Na Fe

K Mn

Si Pb

T-Alk NH,

CN o

Cd Zn

Source Characterization:

Liquids:

INORGANIC (Quarterly) ORGANIC (Six monthly)

pH Cl e oPENDIX

EC SO, Semi-VOC (List APPENDIX 11T)

TDS NO;

Ca F

Mg Al

Na Fe

X Mn

Si Pb

T-Alk NH,

CN C™

cd Zn
B e
[ r? gﬂfgrra Hscussion
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YOC & Semi-VOC consists of the foliowing:

[VoE fsvoc
Prohiorodifinoromethane N-Nivrosodimethylamine
Vinyl chloride bis{ 2-Chlorpethylether
Bromomethane Phemot
‘Trichiorofluoromethane 2Chlorophenot
| B Ehchlorontheme 1, 3Dichlorobenzene
Dichioromethane 1, 4-Dichlorobenzenc
trans-1, 2-Dichloroethens 1, 2-Dichlorobenzenc
§, b-Dichlorosthane bis(2-chioroisopropy] ether
o1, 2-Dichicrosthens |2—Mcﬂw}p§mwl
2, 2-Dichloropropane Hexackioroethane
Bromochloromsthane (N-Nitrowdi-n-gropyiamine
oroform 4-Muthylphenol
1.1, B Trichlorosthune Ny
1,1-Dachicropropene Jisophorone:
[Carbon tetrachioride 2-Nitrophenol
1,2-Dichioroethans 2, 4-Dimethylphenot
{Benzone Jois{ 2-Chioroethoxy mmethane
[ Trichlorosthens 2 4-Dichleropheno!
¥, 2-Dichloropropans 1,24 Trichlorobenzene
Dibromomethase Naphthaione
Bromodichioromethane 4-Chloroanitine
Tolueme : Hexachiorobutadiens
1,2 Trickioroethane 4-Chicro-3-methyiphenc!
1.3-Dichleropropane 2-Methyinapisthalene
Tetrackiorocthene {Hexachiorocyclopentadiens
Dibromochioromethans 2,4,6-Trichlorophenat
1, 2-Ehtermoethate 2,4, 8- Trichiorophenol
Chlorobenzens 2-Chloronaphthaiens
1,1,1,2-Tetrachlorosthans 2-Nitroanitine
Ethythenzenc Acenaphtiylens
rop-Xylene Dimetliyipithaate
o-Xylene 2 6-Dimitrodobnene
Styrent Aceaaphthens
Bromoform 3-Nitroanitine
Esopropyibenzene 2,4-Dinitrophenot
1,1, 13- Tetrackioroethane Dibeeszofigan
},2,3-Trichioropropane 24-Dinsfrotolecne
Hromohenzens 4-Nitrophenol
tpropylboazene Fluorene
2-Chiorotoleone 4-Chiorophenyl-phenvisther
1,3,5- Teimethyibenzene Dicthyiphthalate
4-Chiorotoluene 4-Nitroaniline
Jert-Batyibeorzeme 4 6-Dnsitro-2-methylpheno]
},24-Trimethylbenzene Apsbenzent
sec-Hntylbenzene 4-Bromophenyi-phenylother
4-Isopropylioiucns Hexschiorobenzens
E3-Dichlorobenzene Pentachlorophenol
1. 4-Dickiorobenzens Phenanthrens
n-Butvibenzens Anthracene
1, 2-Dickioroberzene Carbazole
1, 2-Dibrorao-3-chloropropans Di-s-butylphthalate
1,2.4-Trickiorobenzene Fheoranthene
Hexachlorobutadiens Pyrene
Naphthalens Butyibenzyiphthalate
1,2, 3-Trichlorobenzene Benzofajantiracens
Chrysene
bis(2-Etbythexyhphthalate
Dis-octylphthalate
Benzofb} k] fluarant
Boweo{alpyrene
Indeno]],2,3-cd]pyrene
Dibenzis blanthracene
Benrolgh, iiperyiene

F;Draz‘t for disciee
CG?@F?@EM’ML
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APPENDIX IV

AQUABASE SITE IDENTIFICATION NUMBERS

DATA SET 1V-1

DATA SET IV-2

DATA SET IV-3

DATA SET IV-4

DATA SET IV-5

Aquabase Site Identification Numbers for Source
Characterization

Aquabase Site Identification Numbers for Meteorology
Aquabase Site Identification Numbers for Ground Water
Aquabase Site Identification Numbers for Surface Water

Aquabase Site Identification Numbers for Air Quality



DATA SET V-1

Aquabase Site Identification Numbers for Source Characterization




WASTE STREAMS

Physical/Dry Chemical Analyses

Leachate Analyses

MONITORING NO: DATABASE NO. SITE ID NUMBER:
SCP-1 Vaaldam water treatment plant 2627DB0000]
SCP-2 Candy water treatment plant 2627DB00002
SCP-3 Sinter CG100 2627DB00003
SCP-4 Coke oven (Brikketplant) 2627DB00004
SCP-5 Foundary (casting) 262 7DB0O000S
SCP-6 DR oven 2627DB00006
SCP-7 DR material 262TDBO0007
SCP-8 DR product separation 2627DB00008
SCP-9 DR product separation 2627DB00009
SCP-10 DR product separation 2627DB00010
SCP-11 DR oven 2627DB00011
SCp-12 EAF 2627DB00012
SCP-13 EAF ladle furpace nol 2627DB00013
SCP-14 EAF ladle furnace no2 2627DB00014
SCP-15 EAF Hecketts plant 85 2627TDB0O001S
SCP-16 Blast furnace C 2627DB00016
SCP-17 Biast furnace D 2627TDB0O0017
SCP-18 Bilast furnace C& D 2627DB00018
SCP-19 Blast furnace hecketts plant 72 2627DB0001%
SCP-20 Blast furnace 2627DB00020
SCP-21 Biast furnace C 2627DB00021
SCP-22 Blast furnace D 2627DB00022
SCP-23 BOF secondary Oos & Wes 2627DB00023
SCP-24 BOF secondary no3 de-gassing 2627DB00024
SCP-25 BOF MUD 2627DB00025
SCP-26 BOF GRID 2627DB00026
SCP-27 "BOF1,2,3 SLAG" 2627DB00027
SCP-28 Blast furnace C {(tap vioer) 2627DB00028

i —



Effluent Analyses

SITE ID NUMBER:

MONITORING NO: DATABASE NO.

SCE-1 Dami-4 2627DB00001
SCE-2 Daml0 2627DB0000S
SCE-3 MP1 26271B00006
SCE-4 MP2 262 7DBO0007
SCE-5 MP3 2627DB00008
SCE-6 CETP 2627DB0000S
SCE-7 Kiewiet Qu 2627DB00013
SCE-8 TETP DAM 2627DB00014
SCE-S TETP D2 2627DB0001S
Seepage Analyses

MONITORING NO: DATABASE NO: SITE ID NUMBER:
SCS-1 SINTER MIXING BED - Burnes Mem 2627DB00001]
SCS-2 CETP OLD SLUDGE DAMS 2627DB00002
SCS-3 HATTINGH CANAL (TOP) 2627DB00003
SCS-4 COAL STACKING AREA 262 7DB00004
SCS-5 CETP SLUDGE DAMS - CANAL 262TDB0000S
SCS-6 VAALDAM CANAL 2627DB00006
SCS-7 NWAK 2627DB00007
SCS-8 HECKETTS/STEELSERV 2627DB00008
SCS-9 HECKETTS SLAG COOLING 2627DB0000S
SCS§-10 DU PREEZ CORNER 2627DB00010
SCS-11 DAMI1-4 - SEEPAGE CANAL 2627DB00011
SCS-12 MP PONDS - SEEPAGE CANAL 2627DB00012




. DATA SET IV-2

Aquabase Site Identification Numbers for Meteorology



Meteorology Monitoring Localities

MAP NO: DATABASE NO: SITE ID NUMBER:;
MG-1 WEERSTASIE | 2627DB00001
MG-2 WEERSTASIE 2 2627DB00002
MG-3 RAINFALL 2627DB00003
MG-4 STEELSERV SUMP 2627DB00004
MG-5 NORTH WORKS 2627DB00005
MG-6 TETP 2627DB00006
MG-7 DU PREEZ DAM 2627DB0O0007
MG-8 VAAL DAM CLARIFICATI 2627DB00008
MG-9 ENIVIRONMENTAL MANAG 2627DB0000%
MG-10 Leeuspruit Sump 2627DB00010




DATA SET IV-3

Aquabase Site Identification Numbers for Ground Water

e T

f o Lo s oAt :
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GROUND WATER

External Users (GWE)

Drakeville:

MAP NO: DATABASE NO: SITE iD NUMBER:
GWE-1 DV-2A 2627DB20002
GWE-2 DV.3 2627DB20003
GWE-3 DV-4 2627DB20001
GWE-4 DV.5 2627DB20005
GWE-5 DV-6 2627DB20006
GWE-6 DV.7 2627DB20007
GWE-7 DV-8 2627DB20008
GWE-8 DV-9 2627DB20009
GWE-9 DV-10 2627DB20010
GWE-10 DV-11 2627DB20011
GWE-11 DV-12 2627DB20012
GWE-12 DV-13 2627DB20013
GWE-13 DV-14 2627DB20014
GWE-14 - DV.2B _ 2627DB21002
Cyferpan:

GWE-15 RKL-D1 2627DB90002
GWI-16 RKL-D2 2627DB90003
GWE-17 RKIL-D3 2627DB9%0004
GWE-18 WEERSTAS 2627DB90005
GWE-19 VAALDAM : 2627DB90006
CWE-20 BH-D 2627DB90007
GWE-21 RL-1 2627DB90008
GWE-22 RS-1 2627DB90009
GWE-23 CP-6/1 2627DB90010
GWE-24 CP-711 2627DB9%0011
GWE-25 Cp-7/2 2627DB90012
GWE-26 CP-1/3 2627DB90013
GWE-27 CP-8/1 2627DB90014
GWE-28 CP-10/1 2627DB90015
GWE-29 CP-10/2 2627DB90016
GWE-30 CP-11/1 2627DB90017
GWE-31 CP-1172 2627DB90018
GWE-32 CP-16/1 2627DB90019



MAP NO: DATABASE NO: SITE ID NUMBER:

GWE-33 QF.1 2627DBY%0020
GWE-34 QF.2 2627DB50021
GWE-35 QF.3 2627DBY0G022
GWE-36 QF-4 2627DB90023
GWE-37 QF.5 2627DB90024
GWE-38 BPT-3 2627DBY1001
GWE-39 BG-2 2627DB910603
GWE 40 BG-3 2627DB91004
Lamont Park:

GWE-41 LMP.] 2627TDR76G601
GWE-42 IMP.2 262TDRB76002
GWE-43 LMP-3 262TDR70003
GWE-44 LMP-4 2627DBT0004
GWE-45 IMP.5 2627DRB70005
GWE-46 IMP.§ 2627DBT6006
GWE-47 : LMP-7 2627DBTC007
GWE-48 IMP-8 2627TDB70008
GWE-49 L MP-9 2627DB70009
GWE-30 IMP-10 2627DB70010
GWE-§1 ' IMP-11 2627DB76011
GWE-52 LMP-12 2627DB70012
GWE-53 IMP-13 2627DBT70013
GWE-54 LMP-14 2627DRB70014
GWE-553 IMP-15 . 2627DB70015
GWE-56 LMP-16 : 2627DBT70016
GWE-57 MPT 2627DB70017
GWE-58 - LMP-18 2627DB760618
GWE-39 LMP.19 2627DB76019
GWE-60 IMP20 2627DB70020
GWE-61 IMP-21 2627DBT76021
GWE-62 IMP-22 2627DR70022
GWE-63 EMP-23 2627DBT0023
GWE-64 LMP.-24 2627DRBR70024
GWE-653 LMP.25 2627DB70025
GWE-66 IMP.26 2627DB70026
GWE.-67 LMP.27 2627DRI6G627
GWE-68 LMP-28 2627DB70028
GWE.-69 LMP.20 2627DB70029
GWE-70 LMP-30 2627DB70030

Draft for diseus sion
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MAP NO. DATABASE NO. SITE 1D NUMBER:
GWE-71 ILMP-31 2627DB70031
GWE-72 IMpP-32 2627DB70032
GWE-73 I.MP-33 2627DB70033
GWE-74 I.MP-34 2627TDB70034
GWE-75 I.MP-35 2627TDB70035
GWE-76 IMP-36 2627DB70036
GWE-77 IL.MP-37 2627DB70037
GWE-78 IMP-38 2627TDB70038
GWE-79 I.MP-39 2627DRB70039
GWE-80 IMP.40 2627DB70040
GWE-81 iMP-41 2627TDB70041
GWE-82 IMP-42 2627DB70042
GWE-83 LMP-43 2627DB70043
GWE-84 L.MP-44 2627DB70044
GWE-85 1.MP-45 2627DB70045
GWE-86 iMP-46 2627DB70046
GWE-87 iMP-47 2627DB70047
GWE-88 iMP.48 2627DB70048
GWE-R9 1L.MP-50 2627DB700350
GWE-90 I.MP-3B 2627DB71003
GWE-91 iMP-218B 2627DB71021
Linkholm:

GWE-92 1H-1 2627DB30001
GWE-Y3 1.H-20 2627DB30020
GWE-94 1H-21 2627DB30021
GWE-95 1.H-24 2627DB30024
GWE-96 1.H-25 2627DB30025
GWE-97 1H-26 2627DB30026
GWE-98 1L.H-27 2627DB30027
GWE-99 1.H-28 2627DB30028
GWE-100 i.H-29 2627DB3002%
GWE-101 1.H-30 2627DB30030
GWE-102 1.H-31 2627DB30031
GWE-103 1H-32 2627D8B30032
GWE-104 1.H-33 2627DB30033
GWE-105 1.H-34 2627DB30034
GWE-106 1H-35 2627DB30033
GWE-107 1.H-36 2627DB30036
GWE-108 1.H-37 26270830037
GWE-109 1.H-38 2627DB30038
GWE-110 1.H-40 2627DB30040
GWE-111 1H-41 2627DB30041

—
k-
i

sCussion

COMNFInENTIAL

_Research for A

.................... S A



MAP NO: DATABASE NQO: SITE ID NUMBER:

GWE-112 LH-56 2627DB30056
GWE-113 LH-57 2627DB30057
GWE-114 LH-538A 2627DB30058
GWE-115 LH-59 2627DB30059
GWE-116 LH-62 2627DB30062
GWE-117 LH-63 2627DB30063
GWE-118 LH-64 2627DB30064
GWE-119 LH-65 2627DB30065
GWE-120 LH-66 2627DB30066
GWE-121] LH-67 2627DB30067
GWE-122 LH-68A 2627DB30068
GWE-123 LH-69A 2627DB30069
GWE-124 LH-70 2627DB30070
GWE-125 LH-T1 2627DB30071
GWE-126 LH-72A 2627DB30072
GWE-127 LH-73 2627DB30073
GWE-128 LH-74 2627DB30074
GWE-129 LH-76 2627DB30076
GWE-130 LH-81 2627DB30081
GWE-131] LH-82 . 2627DB30082
GWE-132 LH-83 2627DB30083
GWE-133 LH-84 2627D8B30084
GWE-134 LH-85 2627DB30085
GWE-135 LH-86A 2627DB30086
GWE-136 LH-87A 2627DB30087
GWE-137 1.H-88 2627DB30088
GWE-138 LH-90 2627DB30090
GWE-139 LH-9IA 2627DB3009]
GWE-140 1H.93 2627DB30093
GWE-141] LH-94 : 2627DB300%
GWE-142 LH-95 2627DB30095
GWE-143 LH.96 2627DB30096
GWE-144 LH-97 2627DB30097
GWE-145 LH-98 2627DB30098
GWE-146 LH-99 2627DB30099
GWE-147 1H-100 2627DB30100
GWE-148 LH-101A 2627DB30101
GWE-149 LH-102 2627DB30102
GWE-150 LH-103 2627DB30103
GWE-151 LH-104 2627DB30104
GWE-152 LH-107 2627DB30107
GWE-153 1LH-108 2627DB30108
GWE-154 LH-109A 2627DB30109
GWE-155 LH-110 2627DB30110
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MAP NO: DATABASE NO: SITE ID NUMBER:
GWE-156 LH-111 2627DB30111
GWE-157 LH-113 2627DB30113
GWE-158 LH-114 2627DB30114
GWE-159 LH-115 2627DB30115
GWE-160 LH-116 2627DB30116
GWE-161 LH-117 2627DB30117
GWE-162 LH-118 2627DB30118
GWE-163 LH-119 2627DB30119
GWE-164 LH-120 2627DB30120
GWE-165 LH-122 2627DB30122
GWE-166 LH-123 2627DB30123
GWE-167 LH-124 2627DB30124
GWE-168 LH-126 2627D8B30126
GWE-169 LH-127A 2627DB30127
GWE-170 LH-128 2627DB30128
GWE-171 LH-129 2627DB30129
GWE-172 LH-130 2627DB30130
GWE-173 LH-131A 2627DB30131
GWE-174 1H-132 2627DB30132
GWE-175 1LH-133 2627DB30133
GWE-176 1LH-134 2627DB30134
GWE-177 LH-135 2627DB30135
GWE-178 LH-136 2627DB30136
GWE-179 LH-138 2627DB30138
GWE-180 LH-139 2627D830139
GWE-181 LH-140 2627DB30140
GWE-182 1H-141A 2627DB30141
GWE-183 LH-588B 2627DB31058
GWE-184 LH-68B 2627DB31068
GWE-185 1LH-69B 2627DB31069
GWE-186 1.H-728B 2627D8B31072
GWE-187 LH-86B 2627DB31086
GWE-188 LH-87B 2627DB31087
GWE-i89 LH-91B 2627DB31091
GWE-190 LH-101B 2627DB31101
GWE-191 LH-109B 2627DB31109
GWE-192 1LH-127B 2627D831127
GWE-193 LH-131B 2627DB31131
GWE-194 LH-133B 2627DB31133
GWE-195 LH-141B 2627DB31141
GWE-196 LH-69C 2627DB31169
GWE-197 LH-61C 2627DB32061
GWE-198 LH-62C 2627DB32062
GWE-199 LH-65C 2627DB32069
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MAP NO: DATABASE NO: SITE 1D NUMBER:

GWE-200 1LH-70C 26270832070
- GWE-201 LH-101C 26271832101
Louisrus:
GWE-202 ILR-1 2627DB 10001
GWE-203 1R-2 262TDB10002
GWE-204 ILR-3 2627DB10003
GWE-205 LR-4 26270810004
GWE-206 LR-5 2627DB10005
GWE-207 LR-6 2627DB10006
GWE-208 ILR-7 2627DB106007
GWE-209 LR-8 2627DB 10008
GWE-210 LR-9 2627DB 10009
GWE-211 LR-10 2627DB10010
GWE-212 ILR-11 2627TDB10011
GWE-213 LR-12 ' 26270810012
GWE-214 ILR-13 2627DB10013
GWE-215 ILR-14 _ 2627DB10014
GWE-216 LR-15 2627DB10015
GWE-217 LR-16 2627DB10016
GWE-218 LR-17 '2627DB10017
GWE-219 IR-18 2627DB10018
GWE.220 LR-19 2627DB10019
GWE.221 LR-20 2627DB10020
GWE-222 ' LR-21 2627DB10021
GWE-223 LR-22 ' 2627DB10022
GWE-224 LR-23 2627DB10023
- GWE.225 LR-24 2627DB10024
GWE-226 1R-25 2627DB10025
GWE-227 LR-26 2627DB10026
GWE.228 ILR.27 2627DB10027
GWE.229 LR-28 2627DB10028
GWE-230 LR-29 2627TDB10029
GWE.231 LR-30 2627DB10030
GWE-232 LR-31 2627TDBI10031
GWE-233 ILR-32 2627DB10032
GWE-234 LR-33 2627DB10033
GWE-235 ILR-34 2627TDB10034
GWE-236 LR.35 2627TDB10035
GWE-237 - ILR-36 2627DB10036
GWE-238 LR-37 2627TDB10037
GWE.239 LR-38 2627DB10038
GWE-240 1R-39 2627DB10039
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MAP NO: DATABASE NO: SITE ID NUMBER.

GWE-241 LR-40 2627DB10040
GWE-242 LR-41A 2627DB10041
GWE-243 LR-42 2627DB 10042
GWE-244 LR-43 2627DB10043
GWE-245 LR-44 2627DB10044
GWE-246 LR-45A 2627DB10045
GWE-247 LR-46A 2627DB 10046
GWE-248 LR-47 2627DB 10047
GWE-249 LR-48A ' 2627DB10048
GWE-250 LR-49 2627DB10049
GWE-251 LR-50A 2627DB10050
GWE-252 LR-31 2627DB10051
GWE-253 LR-52 2627DB10052
GWE-254 LR-53 2627DB10053
GWE-255 LR-54 2627DB10054
GWE-256 LR-55 2627DB10055
GWE-257 LR-56 2627DB10056
GWE-258 LR-57 2627DB10057
GWE-259 LR-58A 2627DB10058
GWE-260 LR-59 2627DB 10059
GWE-261 LR-60 2627DB10060
GWE-262 LR-61 2627DB10061
GWE-263 LR-62 2627DB10062 .
GWE-264 LR-63 2627DB10063
GWE-265 LR-64 2627DB10064
GWE-266 LR-65 2627DB10065
GWE-267 LR-66 2627DB10066
GWE-268 LR-67 2627DB10067
GWE-269 LR-68A 2627DB10068
GWE-270 LR-69 2627DB1006%
GWE-271 LR-70 2627DB10070
GWE-272 LR-71A 2627DB10071
GWE-273 LR-72A 2627DB10072
GWE-274 LR-73A 2627DB10073
GWE-275 LR-74 2627DB10074
GWE-276 _ LR-75 2627DB10075
GWE-277 LR-76 2627DB10076
GWE-278 LR-77 2627DB10077
GWE-279 LR-78 2627DB10078
GWE-280 LR-79 2627DB10079
GWE-281 LR-80 2627DB10080
GWE-282 LR-81 2627DB10081
GWE-283 LR-82 2627DB10082
GWE-284 LR-83 2627DB10083
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MAP NO: DATABASE NO:; SITE ID NUMBER.

GWE-285 LR-84 2627DB10084
GWE-286 LR-85 2627DB10085
GWE-287 LR-86 2627DB10086
GWE-288 LR-87 2627TDB10087
GWE-289  LR-88 2627DR10088
GWE-290 LR-89 2627DB10089
GWE-291 LR-90 2627DB10090
GWE-292 LR-91 2627DB10091
GWE-293 LR-92 2627DB10092
GWE-294 LR-93 2627DB10093
GWE-295 LR-94 2627DB10094
GWE-296 LR-95 2627DB10095
GWE-297 LR-96 2627DB10096
GWE-298 LR-97 | 2627DB10097
GWE-299 LR-98 2627DB10098
GWE-300 LR-99 2627DB10099
GWE-301 LR-100 2627DB10100
GWE-302 LR-101 2627DB10101
GWE-303 LR-102 2627DB10102
GWE-304 LR-103 2627DB10103
GWE-305 LR-104 2627DB10104
GWE-306 LR-105 2627DB10105
GWE-307 LR-106 2627DB10106
GWE-308 LR-107 2627DR10107
GWE-309 LR-108 262TDB10108
GWE-310 LR-109 2627DB10109
GWE-31] © LR-110 | 2627DB10110
GWE-312 LR-111 2627DB10111
GWE-313 LR-112 2627DB10112
GWE-314 LR-113 2627DB10113
GWE-315 LR-114 2627DB10114
GWE-316 LR-115 2627DB10115
GWE-317 LR-116 2627DB10116
GWE-318 LR-117 2627DB10117
GWE-319  LR-118 2627DB10118
GWE-320 LR-119 | 2627DB10119
GWE-321 LR-120 2627DR10120
GWE-322 LR-121 2627DB10121
GWE-323 LR-122 2627DB10122
GWE-324 LR-126 2627DB 10126
GWE-325 LR-130 2627TDB10130
GWE-326 LR-131 2627DB10131
GWE-327 LR-133 2627TDB10133
GWE-328 LR-134 2627DB10134
mft free f:?sgwssmn
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MAP NO: DATABASE NO. SITE ID NUMBER:
GWE-329 LR-135 2627DB10135
GWE-330 LR-136 2627DB10136
GWE-331 LR-137 2627DB10137
GWE-332 LR-138 2627DB10138
GWE-333 LR-140 2627DB10140
GWE-334 LR-141A 2627DB10141
GWE-335 LR-142 2627DB10142
GWE-336 LR-143A 2627DB10143
GWE-337 LR-145 2627DB10145
GWE-338 LR-146 2627DB10146
GWE-339 LR-147 2627DB10147
GWE-340 LR-148 2627DB10148
GWE-341 LR-149 2627DB10149
GWE-342 LR-150 2627DB1I0150
GWE-343 LR-151 2627DB10151
GWE-344 LR-153 2627DB10153
GWE-345 LR-154 2627DB10154
GWE-346 LR-155 2627DB10155
GWE-347 LR-156A 2627DB10156
GWE-348 LR-157 2627DB10157
GWE-349 LR-158 2627DB10158
GWE-350 LR-159 2627DB10159
GWE-351 LR-161 2627DB10161
GWE-352 LR-162 2627DB10162
GWE-353 LR-163 2627DB10163
GWE-354 LR-164 2627DB10164
GWE-355 LR-165 2627DB10165
GWE-356 LR-167 2627DB10167
GWE-357 LR-168 2627DB10168
GWE-358 LR-169 2627DB10169
GWE-359 LR-172 2627DB1G172
GWE-360 LR-173 2627DB10173
GWE-361 LR-174 2627DB10174
GWE-362 LR-176 2627DB10176
GWE-363 LR-177 2627DB10177
GWE-364 LR-178A 2627DB10178
GWE-365 LR-6B 2627TDB11006
GWE-366 LR-12B 2627DB11012
GWE-367 LR-14B 2627DB11014
GWE-368 LR-41B 2627DB11041
GWE-369 LRA4IC 2627DB11042
GWE-370 LR-41D 2627DB11043
GWE-371 LR-46B 2627DB11046
GWE-372 LR-48B 2627DB11048
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DATABASE NO:

MAP NO: SITE ID NUMBER:
GWE-373 LR-48C 26270811049
GWE-374 LR-50B 2627D8B11050
GWE-375 LR-58B 2627DB11058
GWE-376 LR-58B 2627DB11068
GWE-377 LR-71B 26270811071
GWE-378 LR-728B 26270811072
GWE-379 LR-72D 2627D8B11073
GWE-380 LR-73B 2627DB11074
GWE-381 LR-73C 2627DB11075
GWE-382 1LR-92B 2627D8B11092
GWE-383 LR-94B 2627DB110%4
GWE-384 LR-108B 2627DB11108
GWE-385 LR-116B 2627DB11119
GWE-386 LR-141B 2627DB11141
GWE-387 LR-143B 26270811143
GWE-388 LR-156B 2627D8B11156
GWE-389 LR-167B 2627DB11167
GWE-390 LR-178B 26270811178
Rosashof’
GWE-391 RH.-2 2627DB80002
GWE-392 RH.-3 2627DBR0003
- GWE-393 RH-4 2627DB30004
GWE-394 RH-5 2627DBR000S
GWE.395 RH-6 2627DBI0006
GWE-396 RH-7 2627DBR0007
GWE-397 RH-10 26270880010
GWE-398 RH-12 2627DBB00I2
GWE-399 RH-13 2627DBR0013
GWE-400 RH-14 2627DB80014
GWE-401 RH-15 2627DBR001S5
GWE-402 RH-16 2627DB80016
GWE-403 RH-17 26270880017
GWE-404 RH-18 26270880018
GWE-405 RH-19 26270DB80019
GWE-406 RH-20 2627DB80020
GWE-407 RH-21 2627DB80021
GWE-408 RH-22 2627DBR0022
GWE-409 RH-23 26270880023
GWE-410 RH-24 2627DB80024
GWE-411 RH.25 2627DB80025
GWE-412 RH-26 26270880026
GWE-413 RH.-27 2627DBRG027
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MAP NO: DATABASE NO: SITE ID NUMBER:
GWE-414 RH-28 2627DB80028
GWE-415 RH-29 2627DBR0029
GWE-416 RH-30 2627DB80030
GWE-417 RH-32 2627DB80032
GWE-418 RH-33 2627DB80033
GWE-419 RH-37 2627DB80037
GWE-420 RH-38 2627DB80038
GWE-421 RH-39 2627DB80039
GWE-422 RH-40 2627DB80040
GWE-423 RH-42 2627DB80042
GWE-424 RH-43 2627DB80043
GWE-425 RH-44 2627DB80044
GWE-426 RH-46 2627DB80046
GWE-427 CP-1 2627DB81001
GWE-428 RH-46B 2627DB81046
Vanderbijlpark suburb:

GWE-429 VBP-1 2627DB60001
GWE-430 VBP-2 2627DB60002
GWE-431 VBP-3 2627DB60003
GWE-432 VBP-4 2627DB60004
GWE-433 VBP-5 2627DB60005
GWE-434 VBP-6 2627DB60006
GWE-435 VBP-7 2627DB60007
GWE-436 VBP-8 2627DB60008
GWE-437 VBP-9 2627DB60009
GWE-438 VBP-10 2627DB60010
GWE-439 VBP-11 2627DB60011
GWE-440 VBP-12 2627DB60012
GWE-441 VBP-13 2627DB60013
GWE-442 VBP-14 2627DB60014
GWE-443 VBP-15 2627DB60015
GWE-444 VBP-16 2627DB60016
GWE-445 VBP-17 2627DB60017
GWE-446 VBP-18 2627DB60018
GWE-447 VBP-19 2627DB60019
GWE-448 VBP-20 2627DB60020
GWE-449 VBP-21 2627DB60021
GWE-450 VBP-22 2627DB60022
GWE-451 VBP-23 2627DB60023
GWE-452 VBP-24 2627DB60024
GWE-453 VBP-25 2627DB60025
GWE-454 VBP-26 2627DB60026
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MAP NO: DATABASE NO: SITE 1D NUMBER:

GWE-455 VBP-27 2627TDBR60027
GWE-456 VBP-28 2627TDRE0028
GWE-457 VBP-29 262TDRE0029
GWE-458 VBP-30 2627DB60030
GWE-459 VBP-31 2627DBR60031
GWE-460 VBP-32 2627DBR60032
GWE-461 VBP-33 . 2627TDBR60033
GWE-462 VBP-34 2627DB60034
GWE-463 VBP-35 2627TDBE003S
GWE-464 VBP-36 262TDBR60036
GWE-465 VBP-37 2627TDBG60037
GWE-466 VBP-38 2627TDB60038
GWE-467 VBP-39 2627DB60039
GWE-468 VBP-40 262TDBR60040
GWE-469 VBP-41 2627DBR60041
GWE-470 VBP-42 2627DB60042
GWE-471 VBP-43 2627DB60043
GWE-472 VBP-44 2627TDB60044
GWE-473 VBP-45 : 262TDB60045
GWE-474 VBP-46 2627TDB60046
GWE-475 VBP-47 2627DB60047
GWE-476 VBP-48 2627TDB60048
GWE-477 VBP-49 262 TDB60049
GWE-478 VBP-50 2627TDB60050
GWE-479 VBP-51 2627TDB60051
GWE-480 VBP-52 2627TDB60052
GWE-481 VBP-53 2627DB60053
GWE-482 VBP-54 2627TDBR60054
GWE-483 VBP-55 2627TDB6005S
GWE-484 VBP-56 2627TDB60056
GWE-485 VBP-57 2627TDB60057
GWE-486 VBP-58 2627TDBRE0058
GWE-487 VBP-59 2627DB60059
GWE-488 VBP-60 262 TDB60060
GWE-489 VBP-61 2627TDB60061
GWE-490 VBP-62 2627TDB60062
Steelpark:

GWE-491 Sp1 2627TDB50001
GWE-492 Sp2 262 TDB50002
GWE-493 Sp3 2627DB50003
GWE-494 Sp4 2627DB50004
GWE-495 _ Sps 2627TDB50005
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MAP NO: DATABASE NO: SITE ID NUMBER:
GWE-496 SP6 2627DB50006
GWE-497 SP6B 2627DB51006
Steelvalley:

GWE-498 SV-1 2627DB40001
GWE-499 SV-2 2627DB40002
GWE-500 SV-3A 2627DB40003
GWE-501 SV-4 2627DB40004
GWE-502 V.5 2627DB40005
GWE-503 SV.-6 2627DB40006
GWE-504 8§V.7 2627DB40007
GWE-505 SV-8A 2627DB40008
GWE-506 sV-9 2627DB40009
GWE-507 SV.10A 2627DB40010
GWE-508 §V.11 2627DB40011
GWE-509 SV.12 2627DB40012
GWE-510 §V-13 2627DB40013
GWE-511 SV-14 2627DB40014
GWE-512 §V.15 2627DB40015
GWE-513 SV-16 2627DB40016
GWE-514 SV-17A 2627DB40017
GWE-515 SV.18A 2627DB40018
GWE-516 SV-19A 2627DB40019
GWE-517 §V-20 2627DB40020
GWE-518 S§V.21 2627DB40021
GWE-519 SV-22 2627DB40022
GWE-520 V.24 2627DB40024
GWE-521 §V-25 2627DB40025
GWE-522 - SV-26 2627DB40026
GWE-523 Sv-27 2627DB40027
GWE-524 SV-28A 2627DB40028
GWE.525 SV-29A 2627DB40029
GWE-526 §V-30 2627DB40030
GWE-527 SV-33 2627DB40033
GWE-528 §V.35 2627DB40035
GWE-529 V.36 2627DB40036
GWE-530 §V-37 2627DB40037
GWE-531 §V-39 2627DB40039
GWE-532 SV-40 2627DB40040
GWE-533 SV-42 2627DB40042
GWE-534 S§V-44 2627DB40044
GWE-535 SV-45A 2627DBA40045
GWE-536 SV-46A 2627DB40046
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MAP NO: DATABASE NO: SITE ID NUMBER

GWE-537 SvV-47 2627DB40047
GWE-538 SV-48 2627DB40048
GWE-539 SV-49 2627DB4004%
GWE-540 SV-50 2627DB40050
GWE-541 SV-52 2627DB40052
GWE-542 SV-53 2627DB40053
GWE-543 ' SV-54 2627DB40054
GWE-544 SV-55A 2627DB40055
GWE-545 SV-56 2627DB40056
GWE-546 SV-57 2627DB40057
GWE-547 SV-58 2627DB40058
GWE-548 SV-59 2627DR40059
GWE-549 SV-60 2627DBA40060
GWE-550 Sv-61 2627DRB40061
GWE-551 SV-62 2627DB40062
GWE-552 SV-63 2627DB40063
GWE-553 SV-64A : 2627DB40064
GWE-554 SV-65A 2627DB40065
GWE-555 SV-66 2627DB40066
GWE-556 SV-67 2627DB40067
GWE-557 SV-68A ' 2627DB40068
GWE-558 SV-69 2627DB40069
GWE-559 SV-3B : 2627DB41003
GWE-560 SV-8B 2627DB41008
GWE-.561 SV-10B 2627DB41010
GWE-562 SV-178 2627DB41017
GWE-563 SV-18B 2627DB41018
GWE-564 SV-19B 2627DB41019
GWE-565 SV-28B 2627DB41028
GWE-566 SV-298 2627DB41029
GWE-567 SV-45B 2627DB41045
GWE-568 SV-46B 2627DB41046
GWE-571 SV-55B 2627DB41055
GWE-572 SV-64B 2627DB41064
GWE-573 SV-65B 2627DB41065
GWE-574 SV-67B 2627DB41067
GWE-575 SV-68B 2627DR41068
GWE-576 SV-68C 2627DB42068
Perched Aquifer (GWP)

GWP-1 IVB-§1 2627DB00001
GWP-2 TVB-§82 2627DB000G02
GWP-3 IVB-83 2627DBO0GO03
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MAP NQ: DATABASE NO. SITE ID NUMBER:

GWPp-4 IVB-84 2627DB00004
GWP-5 , IVB-S5 2627DB0000S
GWP-6 IVB-S6 2627DB00006
GWP-7 IVB-§7 2627DB0000T
GWP-8 IVB-S8 2627DB00003
GWP-9 IVB-§9 2627DB000GY
GWP-10 IVB-S10 2627DB00010
GWP-11 IVB-S11 2627DB00011
GWP-12 IVB-S12 2627DB00012
GWP-13 IVB-S13 2627DB00613
GWP-14 IVB-S14 2627DB00014
GWP-15 IVB-§15 2627DB0001S
GWP-16 IVB-S16 2627DB00016
GWP-17 IVB-S17 2627DB00GT7
GWP-18 IVB-S18 2627DB00G18
GWP-19 IVB-S19 2627DB00019
GWP-20 IVB-S20 2627DB00620
GWP-21 1vB-521 2627DB00021
GWPp-22 1VB-S22 2627DB00022
GWP-23 IVB-§23 2627DB00023
GWP-24 1IVB-S24 2627DB00024
GWP-25 IVB-S§25 2627DB00025
GWP-26 IVB-826 2627DB00026
GWP-27 IVB-S27 2627DB06027
GWP-28 IVB-S28 2627DB000628
GWP-29 IVB-§829 2627DB00029
GWP-30 IVB-S30 2627DB00030
GWP-31 IVB-S31 2627DB006031
GWP-32 IVB-§32 2627DB00032
GWP-33 IVB-§33 2627DB00033
GWP-34 IVB-S34 2627DB00034
GWP-35 1VB-S35 2627DB00035
GWP-36 IVB-836 2627DB00036
GWP-37 IVB-S37 2627DB00037
GWP-38 IVB-S38 2627DB00038
GWP-39 IVB-S39 _ 2627DB00039
GWP-40 IVB-S40 2627DB00040
GwWPp-41 IVB-541 2627DB0004]
GWP-42 IVB-§42 2627DB00042
GWP-43 IVB-§43 2627DB00043
GWP-44 IVB-S44 2627DB00044
GWP-45 IVB-545 2627DB00045
GWP-46 IVB-546 2627DB00046
GWPp-47 IVB-547 2627DB00047
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MAP NO:. DATABASE NO: SITE ID NUMBER :

GWP-48 IVB-848 2627TDB00048
GWP-49 IVB-549 2627DB00049
GWP-50 IVB-§50 2627DB00050
GWP-51 IVB-§51 2627DB00051
GWP-52 IVB-§52 262TDB00052
GWP-53 IVB-§53 2627DB00053
GWP-54 IVB-5§54 2627DB00054
GWP-55 IVB-$55 2627DBO0O0SS
GWP-56 IVB-§56 2627DB00056
GWP-57 IVB-§57 2627DB00057
GWP-58 IVB-S58 2627DB00058
GWP-59 IVB-§59 2627DB00059
GWP-60 IVB-560 2627DB00060
GWP-61 IVB-§561 2627DB00061
GWP-62 IVB-562 2627DB00062
GWP-63 IVB-563 2627DB00063
GWP-64 IVB-564 : 2627D8B00064
GWP-65 IVB-565 2627DB00065
GWP-66 IVB-566 2627DB00066
GWP-67 IVB-567 2627DB00067
GWP-68 IVB-568 262TDBO006S
GWP-69 IVB-569 2627DB00069
GWP-70 IVB-S70 2627DB000670
GWP-71 IVB-§71 2627DB00071
GWP-72 IVB-§72 2627DB00072
GWP-73 IVB-§73 2627TDB000T3
GWP-74 IVB-§74 2627DB00074
GWP-75 IVB-§75 2627DB00075
GWP-76 IVB-§76 2627DBO0076
GWP-77 IVB-§77 2627DB00077
GWP-78 IVB-S$78 2627DB00078
GWP-79 IVB-§79 2627DB00079
GWP-80 IVB-580 2627DB00G080
GWP-81 IVB-$81 2627DB0O0081
GWP-82 IVB-582 2627DB000R2
GWP-83 IVB-S83 2627DB00083
GWP-84 IVB-584 2627DB000%4
GWP-85 IVB-§85 2627DB0008S
GWP-86 IVB-586 2627DB00086
GWP-87 IVB-S87 2627DB000R7
GWP-88 IVB-S88 2627DB0O00RS
GWP-89 IVB-589 2627DBO00RY
GWP-90 IVB-590 2627DB000S0
GWP-91 IVB-§91 2627DB00091
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MAP NO: DATABASE NO. SITE ID NUMBER:
GWP-92 IVB-892 2627DB00092
GWP-93 IVB-893 2627DB00093
GWP-94 IVB-894 2627DB00094
GWP-95 IVB-§95 2627DB0009S
GWP-96 IVB-896 2627DB00096
GWP-97 IVB-897 2627DB00097
GWP-98 1VB-898 2627DB0009S
GWP-99 IVB-899 2627DB00099
GWP-100 IVB-S100 2627DB00100
GWP-101 IVB-S101 2627DB00101
GWP-102 IVB-§102 2627DB00102
GWP-103 IVB-§103 2627DB00103
GWP-104 IVB-8104 2627DB00104
GWP-105 IVB-S105 2627DB00105
GWP-106 IVB-S106 2627DB00106
GWP-107 IVB-8107 2627DB00107
GWP-108 IVB-S§108 2627DB00108
GWP-109 IVB-§109 2627DB00109
GWP-110 IVB-S110 2627DB00110
GWP-111 IVB-S111 2627DB00111
GWP-112 IVB-8112 2627DB00112
GWP-113 IVB-§113 2627DB00113
GWP-114 IVB-S114 2627DB00114
GWP-115 IVB-S115 2627DB00115
GWP-116 IVB-8116 2627DB00116
GWP-117 IVB-§8117 2627DB00117
GWP-118 IVB-S118 2627DB00118
GWP-119 IVB-S119 2627DB00119
GWP-120 IVB-S120 2627DB00120
GWP-121 IVB-8121 2627DB00121
GWP-122 IVB-8122 2627DB00122
GWP-123 IVB-S123 2627DB00123
GWP-124 IVB-S124 2627DB00124
GWP-125 IVB-8125 2627DB00125
GWP-126 IVB-S126 2627DB00126
GWP-127 IVB-8127 2627DB00127
GWP-128 IVB-S128 2627DB00128
GWP-129 IVB-8129 2627DB00129
GWP-130 IVB-8130 2627DB00130
GWP-131 IVB-S131 2627DB00131
GWP-132 IVB-S§132 2627DB00132
GWP-133 IVB-8133 2627DB00133
GWP-134 IVB-8134 2627DB00134
GWP-135 IVB-§135 2627DB00135
Dra ‘:" z
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MAP NO: DATABASE NO: SITE ID NUMBER:
GWP-136 IVB-S136 2627DB00136
GWP-137 IVB-S137 2627DB00137
GWP-138 IVB-§138 2627DB00138
GWP-139 IVB-§139 2627DB00139
GWP-140 IVB-§140 2627DB00140
GWP-141 1VB-§141 2627DB00141
GWP-142 IVB-S§142 2627DB00142
GWP-143 1VB-§143 2627DB00143
GWP-144 IVB-S144 26270800144
GWP-145 IVB-§145 2627DB00145
GWP-146 IVB-8146 2627DB00146
GWP-147 ivB-S147 2627DB00147
GWP-148 iVB-§148 2627DB00148
GWP-149 iVvB-S149 2627DB00149
GWP-150 IVB-§150 2627DB00150
GWP-151 IVB-§151 2627DB00151
GWP-152 IVB-§152 2627DB00152
GWP-153 IVB-§153 2627DB00153
GWP-154 IVB-S154 2627DB00154
GWP-155 IVB-§155 2627DB00155
GWP-156 IVB-§156 2627DB00156
GWP-157 IVB-S157 2627DB00157
Shallow Weathered Zone Aquifer (GWW)

GWwW-1 IVB-D1 2627DB01001
GWW-2 iVB-D2 2627DB01002
GWW.3 IVB-D3 2627DB01003
GWW.4 IVB-D4 2627DB 01004
GWW-5 IVB-D5 2627DB01005
GWW-6 IVB-D6 2627DB01006
GWW.7 IVB-D7 2627DB01007
GWW-38 IVB-DS 2627DB01008
GWW-9 IVB-D® 2627DB01009
GWW-10 IVB-D10 2627DB01010
GWW-11 IVB-D11 2627DB01011
GWW-12 IVB-D12 2627DB01012
GWW-13 IVB-D13 2627DB01013
GWW-14 IVB-D14 2627DB01014
GWW-15 IVB-DI15 2627DB01015
GWW-16 IVB-D16 2627DB01016
GWW-17 1VB-D17 2627DB01017
GWW-18 IVB-D18 2627DB01018
GWW-19 IVB-D19 2627DB01019
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MAP NO: DATABASE NO: SITE ID NUMBER:
GWW-20 IVB-D20 2627DB01020
GWW-21 IVB-D21 2627DB01021
GWW-22 IVB-D22 2627DB01022
GWW-23 IVB-D23 2627DB01023
GWW-24 IVB-D24 26270801024
GWW.-25 IVB-D25 2627DB01025
GWW-26 IVB-D26 2627DB01026
GWW-27 IVB-D27 2627DB01027
GWW-28 IVB-D28 2627DB01028
GWW-29 IVB-D2S 2627DB01029
GWW-30 IVB-D30 2627DB01030
GWW-31 IVB-D31 2627DB01031
GWW-32 IVB-D32 2627DB01032
GWW.33 IVB-D33 2627DB01033
GWW-34 IVB-D34 2627DB01034
GWW-35 IVB-D35 2627DB01035
GWW.36 IVB-D36 2627DB01036
GWW-37 IVB-D37 2627DB01037
GWW-38 IVB-D38 2627DB01038
GWW-39 IVB-D39 2627DB01039
GWW-40 IVB-D40O 2627DB01040
GWW.-41 IVB-D41 2627DB01041
GWW-42 IVB-D42 2627DB01042
GWW-43 IVB-D43 2627DB01043
GWW-44 IVB-D44 2627DB01044
GWW-45 IVB-D45 26270801045
GWW-46 IVB-D46 26270801046
GWW-47 IVB-D47 2627DB01047
GWW-48 IVB-D48 2627DB01048
GWW-49 IVB-D49 2627DB01049
GWW-50 IVB-D50 2627DB01050
GWW-51 IVB-D51 2627DB01051
GWW-52 IVB-Ds2 2627DB01052
GWW-53 IVB-D53 2627DB01053
GWW-54 IVB-D54 2627DB01054
GWW-55 IVB-D55 2627DB01055
GWW.56 IVB-D56 2627DB01056
GWW-57 IVB-D57 2627DBO01057
GWW.58 IVB-D58 2627DB01058
GWW-5% IVB-D59 2627TDBO105S
GWW-60 IVB-D60 2627DB01060
GWW-61 IVB-D61 2627DB01061
GWW-62 IVB-D62 2627DB01062
GWW-63 IVB-D63 2627DB01063
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MAP NO: DATABASE NO: SITE 1D NUMBER:
GWW-64 IVB-D64 2627DB01064
GWW-65 IVB-D65 2627DB01065
GWW-66 IVB-D66 2627DB01066
GWW-67 IVB-D67 2627DB0O1067
GWW-68 IVB-D68 2627DB01068
GWW-69 IVB-D6% 2627DB0O1069
GWW-70 IVB-D70 2627DB01070
GWW-71 IVB-D71 2627DB01071
GWW-72 IVB.D72 2627DB01072
GWW-T73 IVB.D73 2627DB01073
GWW.74 IVB-D74 2627DB01074
GWW-75 IVB-D75 2627DB0O1075
GWW-76 IVB-D76 2627DB01076
GWW-77 IVB-D77 2627DBOL0TT
GWW-78 IVB-D78 2627DB01078
GWW.-79 iVB-D79 2627DB01079
GWW-80 IVB-D80 2627DB01080
GWW-81 IVB-D81 2627DB01081
GWW-82 IVB-D82 2627DB01082
GWW.83 IVB-D83 2627DB01083
GWW.84 iVB-D84 2627DB01084
GWW-85 IVB-D85 2627DB0O1085
GWW-86 IVB-D86 2627DB01086
GWW-87 IVB.-D87 2627DB01087
GWW-88 IVB-D88 2627DB01088
GWW-89 IVB-D89 2627DB01089
GWW-50 IVB-DS0 2627DB0109%0
GWW-91 IVB-D9o1 2627DB01091
GWW.52 IVB-D92 2627DB01092
GWW-93 IVB-D93 2627DB01093
GWW-94 IVB-D9%4 2627DB010%4
GWW-95 IVB-D95 2627DB01095
GWW-96 IVB-D9S6 2627DB010%6
GWW-97 IVB-D97 2627DB0O1097
GWW-98 IVB-D98 2627DB01098
GWW-99 IVB-D99 2627DB0O10SY
GWW-100 IVB-Di00 2627DB01100
GWW-101 IVB-D101 2627DB01101
GWW.-102 IVB-D102 2627DB01102
GWW-103 IVB-D103 2627DB01 103
GWW.-104 IVB-D104 2627DB01104
GWW-105 IVB-D105 2627DB01105
GWW-106 IVB-D106 2627DB01106
GWW-107 IVB-D107 2627DB0O1107
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MAP NO- DATABASE NO: SITE ID NUMBER:
GWW-108 IVB-D108 2627DB01108
GWW.-109 IVB-D109 2627DB01109
GWW-110 IVB-D110 2627TDB01110
GWW-111 IVB-D111 2627DB01111
GWW-112 IVB-D112 2627TDB01112
GWW-113 1VB-D113 2627DB01113
GWW-114 IVB-D114 2627DB01114
GWW-115 IVB-D115 2627TDB01115
GWW-116 IVB-D116 2627TDB01116
GWW-117 IVB-D117 2627DB01117
GWW-118 IVB-D118 2627DB01118
GWW-119 IVB-D119 2627DB01120
GWW-120 IVB-D120 2627DB01121
GWW-121 IVB-D121 2627DB01122
GWW-122 IVB-D122 2627DB01123
GWW-123 IVB-D123 2627DB01124
GWW-124 IVB-D124 2627DB01125
GWW-125 IVB-D125 2627DB01126
GWW.-126 IVB-D126 2627TDB01127
GWW-127 IVB-D127 2627DB01128
GWW-128 IVB-D128 2627DB01129
GWW-129 IVB-D12¢ 2627DB01130
GWW-130 IVB-D130 2627DB01131
GWW-131 IVB-D131 2627DB01132
GWW-132 IVB-DI132 2627TDB01131
GWW.-133 IVB-D133 2627TDB01133
GWW-134 IVB-D134 2627DB01134
GWW-135 IVB-D135 2627DB01135
GWW-136 IVB-D136 2627DB01136
GWW-137 IVB-D137 2627DB01137
GWW.-138 IVB-D138 2627DB01138
GWW-139 IVB-D139 2627TDB01139
GWW-140 IVB-D140 2627DB01140
GWW-141 IVB-D141 2627DB01141
GWW-142 IVB-D142 2627DB01142
GWW-143 IVB-D143 2627DB01143
GWW-144 IVB-D144 2627DB01144
GWW-145 IVB-D145 2627DB01145
GWW-146 IVB-D146 2627DB01146
GWW-147 IVB-D147 2627TDB01147
GWW-148 IVB-D148 2627TDB01148
GWW-149 IVB-D149 2627DB01149
GWW-150 IVB-D150 2627DB01150
GWW-151 IVB-D151 2627TDB01151
j[ﬁraft for di isc ussion
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DATABASE NO:

MAP NO: SITE ID NUMBER:
GWW-152 IVB-D152 2627DB01152
GWW-153 IVB-D153 2627DB01153
GWW-154 IVB-D154 2627DB01154
GWW-155 IVB-D155 2627DB01155
GWW-156 IVB-D156 2627DB01156
GWW-157 IVB-D157 2627DB01157
GWW-158 IVB-D158 2627DB01158
GWW-159 IVB-D159 2627DB01159
GWW-160 IVB-D160 2627DB01160
GWW-161 IVB-D161 - 2627DB01161
GWW-162 IvB-Di162 2627DB01162
GWW-163 IVB-D163 2627DB01163
GWwW-164 IVB-D164 2627DB01164
GWW-165 IVB-D165 2627DB01165
GWW-166 IVB-D166 2627DB01166
GWW-167 IVB-D167 2627DB01167
GWW-168 IVB-D168 2627DB01168
GWW-169 IVB-D169 2627DB01169
GWW-170 IVB-D170 2627DB01170
GWW-171 IVvB-D171 2627DB01171
GWW-172 IVB-D172 2627DB01172
GWW-173 IVB-D173 2627DB01173
GWW-174 IVB-D174 2627DB01174
GWW-175 IVB-D175 2627DBO1175
GWW-176 IVB-D176 2627DB01176
GWW-177 IVB-D177 2627DB01177
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DATA SET IV-+4

Aquabase Site Identification Numbers for Surface Water

P-“'*ﬂ"‘-"r-‘--- p i —-v-»z»‘---m—-——._._"____
\Draft fur discussion
CONEIDENTIAL




Rivers and Streams:

MAP NO: DATABASE NO: SITE ID NUMBER:

SWR-1 RS-1 2629DB90001
SWR-2 RS-2 2629DB%0002
SWR-3 RS-3 2629DB90003
SWR-4 RS-4 2629DB90004
SWR-5 RS-5 2629DB90005
SWR-6 RS-6 2629DB90006
SWR-7 RS-7 2629DB9%0007
SWR-8 RS-8 2629DB90008
SWR-9 - RS9 2629DB90009
SWR-10 RS-10 2629DB90010
SWR-11 LS-11 2629DB90011
SWR-12 1.8-12 2629DB90012
SWR-13 L.8-13 2629DB90013
SWR-14 15-14 2629DB90014
SWR-15 LS-15 : 2629DB90015
SWR-16 L.8-16 2629DB90016
Canals/Sumps:

MAP NO: DATABASE NO: SITE ID NUMBER:
SWI-1 DIRECT REDUCTION 2627DB0000]
SWI-2 VAAL DAM 2627DB00002
SWI-3 NWAK 2627DB00003
SWI-4 ‘AIR PRODUCTS 2627DB00004
SWI-5 COKE OVENS 2627DB0000S
SWI-6 HOT MILLS SOUTH 2627DB00006
SWI-7 CMGM DRAIN 2627DB00007
SWI-8 HATTINGH CANAL 2627DB00008
SWI-9 ANALYSISHOUSE 1 2627DB0000Y
SWI-10 ANALYSIS HOUSE 2 2627DB00010
SWI-11 ANALYSIS HOUSE 3 2627DB00011
SWI-12 ANALYSIS HOUSE 4 2627DB00012
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DATA SET IV-5

Aquabase Site Identification Numbers for Air Quality




Dust Fall-out Monitoring Sites (AQFP)

MAP NO:. DATABASE NO: SITE ID NUMBER:
AQP-1 Buckett 1 2627DB0O0001
AQP.2 Buckett 2 2627TDB00002
AQP-3 Buckett 3 2627DB00003
AQP-4 Buckett 7 2627DB00007T
AQP-5 Buckett 11 2627DB00011
AQP-6 Buckett 15 2627DB0O001S
AQP-7 Buckest 16 2627DB0OO016
AQP-8 Buckett 17 2627DB00017
AQP-9 Buckett 18-A 2627TDRBOGD1IS
AQP-10 Buckett 16 2627DB00020
AQP-11 Buckett 20 2627DB00021
AQP-12 Buckett 21 2627DB00022
AQP-13 Buckett 22 2627DB00023
AQP-14 Buckett 24 2627DB0002S
AQP-15 Buckett 25 2627DB00026
AQP-16 Buckett 26 2627DB00027
AQP-17 Buckett 27 2627DB0O0028
AQP-18 Buckett 28 2627DB00029
AQP-19 Buckett 29 2627DB0O00O30
AQP-20 Buckett 30 2627DB00031
AQP.21 Buckett 31 2627DB0O0032
AQP-22 Buckett 32 2627DB00033
AQP-23 Buckett 33 2627DB0O0034
AQP-24 Buckett 34 2627DB0O003S
AQP-25 Buckett 35 2627TDBO0036
AQP-26 Buckett 36 2627DB00037
AQP-27 Buckett 37 2627DBO0038
AQP-28 DIRECT REDUC 2627DB0003S
Ambient Air Quality Monitoring (AQA)

MAP NO: DATABASE NO: SITE 1D NUMBER:
AQA-] Weatherstation 2 262TDBO0001

AQA-2 Weatherstation 262TDBO00O2




Stack Monitoring (AQS)

MAP NO: DATABASE NO: SITE ID NUMBER:
AQS-] ARC OVEN 1 2627DB00001
AQS-2 ARC OVEN 2 2627DB00002
AQS-3 ARC OVEN 3 2627DBO0003
AQS-4 ARC LADDLE ] 2627DB00004
AQS-5 ARC LADDLE 2 2627DB0000S
AQS-6 BOF PRIM. | 2627DBO000S
AQS-7 BOF PRIM. 2 2627DB0000T
AQS-8 BOF PRIM. 3 2627DB00008
AQS-9 BOF BAGF. 1 2627DB00009
AQS-10 BOF BAGF. 2 2627DB00010
AQS-11 BOF BAGF. 3 2627DB00011
AQS-12 BOF LAD. 1 2627DB00012
AQS-13 BOF LAD. 2 2627DB00013
AQS-14 BOF CAST 172 2627DB00014
AQS-15 SINT AG 2627DB1000]
AQS-16 SINT BG 2627DB10002
AQS-17 SINT CG 2627DB10003
AQS-18 SINT GRUIS. 2627DB10004
AQS-19 SINT SCREEN 2627DB10005
AQS-20 SINT SIDE 2627DB10006
AQS-21 Co1 2627DB2000]
AQS-22 o2 2627TDB20002
AQS-23 €O 3 262TDB20003
AQS-24 CO 4 2627DB20004
AQS-25 Co6 262TDB20005
AQS-26 co7 2627DB20006
AQS-27 Ccos 2627DB20007
AQS-28 o9 2627DB20008
AQS-29 DR OVEN | 2627DB3000]
AQS-30 DR OVEN 2 2627DB30002
AQS-31 DR OVEN 3 2627DB30003
AQS-32 DR OVEN 4 2627DB30004
AQS-33 DR PROD. SEP 2627DB30005
AQS-34 DR CYCLONE 2627DB30006
AQS-35 FOUNDRY BAG. 2627DB40001
AQS-36 FOUND. CYCLO 2627DB40002
AQS-37 BF TAP C 2627DB50001
AQS-38 BF MATER. C 2627DBS50002
AQS-39 BF ELECTR C 2627DB50003
AQS-40 PCII 2627DB50004
AQS-4] PCI 2 2627DB50005
AQS-42 BF MATER. D 2627DB50006
AQS-43 BF ELECTR D 262TDB50007
AQS-44 LURGI | 2627DB60001
AQS-45 LURGI 2 2627DB60002
AQS-46 LURGI 3 2627DB60003




MAP NO. DATABASE NO: SITE ID NUMBER;

AQS-47 WASS. NORTH 2627DB60004
AQS-48 WASS. SOUTH 2627DB6000S
AQS-45 FERRIET 2627DRB60006
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PAGE 1
Environmental Monitoring Quantitative Attributes - Management Summary

SAMPLING FREQUENCY
scp iscr | sce | scs | MGR | MGH Y MGE | MGT | MGD | s1s | sLT \ GWE | GwEF \ GwWP L Gww | gwr | swR | swr | swi | AQP | AQA | AQS
Ceontinuous X X X X X X X
Daily X ' : X X
Weekly X
Two- Weekly _ X
Monthly
Two-Monthly X
Quarterly X X X
Six- Monthly X X
Annual X | X X
REPORTING FREQUENCY
SCP | SCL { SCE | SCS | MGR | MGH MGE | MGT | MGD | SIS SLT GWE | GWEF | GWP | GWW | GWF | SWR'| SWD Swi AQP AQA AQS

Continuous
Daily
Weekly
Two- Weekly
Monthly
Tweo- Meonthly
Quarterly
Six- Monthly X X X X X X X X X X ] X X X X X
Annually X X X X X X X X X X X X X X X X X X
Acronyms:
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| PAGE 2
Environmental Monitoring Qualitative Attributes - Management Summary

SAMPLING FREQUENCY
TPE TPF LU PL AL AE NS AC VA PC EL

Continuous X
Weekly
Two- Monthly X

Monthly

Quarterly X
Six~- Monthly X X
Annual X X X X X X X X

REPORTING FREQUENCY
TPE TPF LU PL AL AE NS AC VA PC EL

Continuous
Weekly

Two- Monthly X
Monthly
Quarterly X
Six- Monthly X X X
Annual X X X X X X X X X

Aeronyms:

Topagraphy (1F)

(TPE} « Excavations

(TPF} « Filt'Heap

(TPS) « Subsidence

Land Capability and Land Use (LU)

Natural Vegetation and Plant Life (PL)

Animal Life (AL}

Agquatic Ecosystems (4B}

Noise (NS}

ArcheologyCultural Interest (4C)

Visual Aspects (VA)

Public Consultation - IAP’s (PC) S
Enviro-Legal Aspects (EL} Dl’aft for diSCUSSiOH
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