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EXECUTIVE SUMMARY

Eskom’s core business is in the generation, transmission and distribution of electricity. The
coal-fired, six boiler/turbine unit giant contributes 3 600 MW supplied to consumers and
industries throughout the country. Tutuka power station is situated 6.7 km from a small
settlement called Thuthukani Township and 25 km from Standerton in Mpumalanga. The
power station requires adequate dry ash disposal facilities in order to continue generating

electricity until the end of the life of the station.

The facility is currently in possession of an Integrated Environmental Authorisation (IEA),
14/12/16/3/3/3/52 & DEA/EIA/0001416/2012, issued by the Department of Environmental
Affairs (DEA) on 19 October 2015. From an environmental perspective, the motivation for
the Exemption application was based on surface water and groundwater reports as well as
the ash classification results that formed part of the ADF’s EIA process. The intention of the
studies and models was to illustrate a worst case scenario (i.e. ashing without lining) and
therefore did not include any mitigation measures in the formulation of predictions. The
result of that exercise was that the identified impacts and their significance ratings sketch
the unmitigated state. The impacts as identified in the surface and groundwater reports
were determined to be the potential impacts that would be experienced during the
transitional period (prior to lining). Although Eskom is committed to be compliant with all
environmental legislation in connection with its ashing activities for Tutuka Power station,
the lining of the future ashing area could only be provided after four (4) years from receipt
of the IEA. This duration was due to consideration of project planning lead times within the
internal and external governance processes (e.g. Public Finance Management Act (PFMA)
application to the Department of Public Enterprises). The estimated footprint required for

this 4-year exemption period was only 54ha.

The DEA granted the 4-year Exemption on 5 May 2016, and it contained conditions that

Tutuka would have to comply with.

GCS Water and Environment (Pty) Ltd. (GCS) was contracted by Eskom to conduct an
independent Environmental Performance Assessment (EPA) Audit for the Tutuka Power
Station Ash Disposal Facility’s Exemption approval. The audit was undertaken for conditions

included in the Exemption approval

This assessment monitored compliance in terms of document control, systems and
procedures. Following the checklist audit and documentation review.
Accordingly, the following activities were undertaken as part of the EPA Audit, which

include the following:
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e Assessment and comparison of the current site activities with those described in the
Exemption approval;

e Comparison of environmental mitigation measures implemented on site to those
required and committed to in terms of the Exemption Approval in order to assess
whether these comply with the management objectives committed to in the Exemption
approval;

e Assessment of monitoring requirements to current monitoring practices;

e Assessment of relevant documentation pertaining to various compliance aspects; and

e Identification of current activities and facilities at the Tutuka Power Station Ash

Disposal Facility (ADF), which are not specifically included in the Exemption approval.

The audit findings, detailed in the report, include practical recommendations whereby the
various non-compliance issues can be corrected. All findings were ranked according to the
following criteria:

e Compliant;

e Minor non-compliance;

e Moderate non-compliance; and

e Major non-compliance.

Audit Methodology
In line with conditions of Tutuka’s Exemption approval, the EPA audit focused on all the
conditions included as part of the Exemption approval to ensure that the specified
conditions are executed and adhere to.
The external audit process followed, included the following steps:
e Step 1: Conducting the opening meeting in order to:
o Ensure mutual understanding of the objectives, as well as scope of the
audit; and
o Discuss the relevant documentation such as the audit checklist and the
station layout before conducting the on-site audit activities.
e Step 2: Conducting the on-site audit observation, using the prepared checklists;
and
e Step 3: Conducting the closing meeting at the end of the audit.
The findings of the EPA Audit are included in Error! Reference source not found. The audit
findings also include practical recommendations whereby the various non-compliance issues
can be corrected.
All findings were ranked according to the following criteria:
e Compliance;

e Minor non-compliance;
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¢ Moderate non-compliance; and
e Major non-compliance.
The following colour coding was used to indicate areas of compliance, minor non-

compliance, moderate non-compliance, and major non-compliance:

Compliant

Minor non-compliance
Moderate non-compliance
Major non-compliance

Noted/Not applicable

| [l

Each colour coding has a value (score) attached to it. Kindly refer to the scoring indicated

below:
Compliant 2
Minor non-compliance 1
Noted/Not Applicable 0
Moderate non-compliance -1
Major non-compliance !

The findings are entered into the audit spreadsheet which tabulates the percentage of

compliance to the regulatory requirements.

Key Findings

Based on the auditing findings, it can be concluded that Tutuka is 86% compliant with their
conditions included in the 2016 Exemption approval. Through the on-site meetings and
observations, it is clear that Tutuka is aware of all the areas of concern. The environmental
Department representatives conducts monthly inspections and ensures that non-

conformances are taken up with heads of departments as soon as possible.

A summary of the critical and moderate findings made during the EPA are presented in the

sections that follow.

A detailed description of all the audit findings, the ranking and scoring together with

observations and recommendations are provided for in Table 5.1.
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1 INTRODUCTION

Eskom’s core business is in the generation, transmission and distribution of electricity. The
coal-fired, six boiler/turbine unit giant contributes 3 600 MW supplied to consumers and
industries throughout the country. Tutuka power station is situated 6.7 km from Thuthukani
Township and 25 km from Standerton in Mpumalanga. The power station requires adequate
dry ash disposal facilities in order to continue generating electricity until the end of the life

of the station.

The facility is currently in possession of an Integrated Environmental Authorisation (IEA),
14/12/16/3/3/3/52 & DEA/EIA/0001416/2012, issued by the Department of Environmental
Affairs on 19 October 2015.

Subsequent to this authorisation, the station applied for a 4-year Exemption from installing
the required liner (a Class C liner), as a means to allow station ashing operations to
continue while the required designs of the Class C liner were being developed, and to allow
its installation. As part of the Exemption application process, the equivalent footprint
(area) for the 4-year Exemption was estimated to be 54ha and was assessed and motivated
by an independent Environmental Consultant. The DEA granted the 4-year Exemption on 5

May 2016, and it had some conditions that Tutuka is expected to comply with.

GCS Water and Environment (Pty) Ltd. (GCS) was contracted by Eskom to conduct an

independent Environmental Performance Assessment (EPA) Audit for the Tutuka Power

Station Ash Disposal Facility as part of the Part 2 Exemption amendment application process

to the Exemption issued, in terms of Regulation 31 and 32 of GN 326. The EPA audit was

carried out against all conditions included in the Exemption approval.

A one (1) day site visit was undertaken at the Tutuka Power Station on 21 May 2019. The
site visit was initiated with a project kick-off meeting during which GCS met with,
Tutuka’s’ Environmental Officer (EO) for this project. Following the kick-off meeting, a
comprehensive review of the documentation and associated checklists was undertaken. This
assessment monitored compliance in terms of document control, systems and procedures.

Following the checklist audit and documentation review.

Accordingly, the following activities were undertaken as part of the EPA Audit:
e Assessment and comparison of the current site activities with those described in the
Exemption approval;
e Comparison of environmental mitigation measures implemented on site to those

required and committed to in terms of the exemption in order to assess whether
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these comply with the management objectives committed to in the Exemption
approval;

e Assessment of monitoring requirements to current monitoring practices;

e Assessment of relevant documentation pertaining to various compliance aspects;
and

e Identification of current activities and facilities at the Tutuka Power Station ADF,

which are not specifically included in the Exemption approval.

2 AUDIT PROCESS

The following steps formed the basis of the EPA Audit.

2.1 Step 1: What is the objective of the audit?

The objectives of any audit should be clearly defined and settled before either an internal
or external audit begins. The setting of objectives is important, as it is against these

objectives that Tutuka will be reviewed and expected to improve.

The following objectives formed the basis for the EPA Audit:

e Ensuring legal compliance in terms of the Exemption approval;

e Checking that the environmental management tools to achieve compliance are used
correctly and efficiently;

e To check whether the environmental management tools are effectively fulfilling
their intended purpose of environmental compliance;

e Ensuring environmental performance on a continuous basis, i.e. throughout the life
cycle of the Tutuka ADF;

e Reducing environmental liability;

e To facilitate the transference of information or best practice between operating
units;

e To increase environmental awareness among the employees; and

e To track the environmental accountability of managers.

2.2 Step 2: Scope of the audit

The conditions of the Exemption approval stipulate that regular performance assessments
need to be undertaken to ensure compliance with the prescribed conditions as contained in

the said documents.

This EPA Audit is taken to mean a regular, systematic, documented verification of whether

Tutuka Power Station Ash Disposal Facility is in compliance with the conditions of the
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exemption approval and whether environmental performance objectives and targets are

being met.

2.3 Steps 3: Information required to conduct the audit

Table 2.1 sets out the procedures that were used to obtain the audit information.

Table 2.1: Process to obtain audit information

ACTION DESCRIPTION

Inspection Inspection consists of examining records and documents. Inspection of
records and documents provides audit evidence of varying degrees of
reliability depending on their nature and source and the effectiveness of

internal controls over their processing.

Observation Observation consists of on-site observation of the activities being conducted
on site.
Enquiry Enquiry consists of seeking information of knowledgeable persons inside the

organisation.

Confirmation Confirmation consists of making enquiries to corroborate information

contained in the Exemption approval.

Computation Computation consists of checking the accuracy of source documents and the
site’s records or performing independent checks of information relating to

environmental aspects and impacts.

2.4 Steps 4: Conducting the audit

The audit consisted of comparing the information gathered during on-site interviews, from
reports as well as assessing on-site activities with the conditions of the Exemption approval.
A checklist was developed based on the conditions of the approval and used as an auditing
tool to establish the audit results.

2.5 Steps 5: Evaluating the audit results

The results of the audit are presented, and the auditor assesses the final compliance in
relation to the realistic representation of on-site activities; taking into account South
African Environmental Legislation. Through such an assessment, the auditor should
determine whether the final compliance is a true representation of on-site activities and a

final recommendation should be made regarding actual compliance.
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2.6 Step 6: Presenting the audit results

The findings of the Audit are included in Table 5.1 of this Report. The audit findings also
include practical recommendations whereby the various non-compliance issues can be

corrected.

All findings were ranked according to the criteria indicated in Table 2.2. The colour coding
assigned to the rankings is used to visually indicate areas of compliance, minor non-
compliance, moderate non-compliance, and major non-compliance. Furthermore, to
indicate which conditions are not applicable to the on-site activities and which are repeat
conditions that have already been scored. Each colour coding has a value (score) attached
to it.

Table 2.2: Ranking criteria and colour coding scores.

RANKING SCORE
Compliant 2
Minor non-compliance 1
Noted/Not Applicable 0

Repeat Condition -

Moderate non-compliance -1

Major non-compliance !

All findings were ranked according to the following criteria:
Noted/Not Applicable:

e The specific condition is not relevant to the current on-site activities.
Repeat Condition:

e The specific condition is a repeat of a previous condition.
Compliant:

e Tutuka complies with the conditions as stated in the Exemption approval.
Non-compliance:

e Minor Non-compliance:

o Isolated observations demonstrating that full compliance to the environmental
requirements on site have not been, or will not be, fully achieved.

¢ Moderate Non-compliance:

o There is a substantial failure to meet the environmental requirements for the
project, there is a possibility of substantial environmental degradation and/or
pollution, and/or objective evidence was observed raising doubt as to the
integrity of data or records inspected.

e Major Non-compliance:
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o There is a critical failure against legal requirements or management response
that presents an immediate or significant risk that could result in prosecution
and/or adverse legal findings due to failure to meet regulatory requirements;
result in immediate injury or serious injury; result in prolonged business

outage; and/or could result in serious damage to the project’s reputation.

It must be noted that duplicate conditions are not scored due to the fact that this will
negatively influence the scoring results. Duplicate conditions are marked as a Repeat

Condition.

2.7 Step 7: Decision-making based on audit results

Decision-making, based on the audit results, must have the following objectives; to improve
the present situation and to institute fair and reasonable corrective action. Tutuka should
make decisions based on the significance of the problem or non-compliance and the

resources required to improve the situation.

2.8 Step 8: Instituting corrective action

It is recommended that an environmental action plan be generated and implemented to
address the Audit recommendations. The plan may include:

e Goals;

e Strategies;

e Performance indicators;

e Responsibilities; and

e A timetable for achievement and

e Process/system to track progress

An EPA audit is an effective management tool on condition that the recommendations, as
identified in this Audit, are considered and implemented. The audit provides a basis for
recommending actions to correct any deficiencies and to address any areas of

environmental non-compliance recorded as part of the audit findings.

3 DETAILS OF THE AUDITOR

GCS, appointed by Eskom to conduct an external EPA audit, has more than 30 years of
experience and expertise in undertaking and compiling compliance audits.

3.1 Project Team

The EPA Audit was undertaken by the GCS team presented in Table 3.1.
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Table 3.1: GCS Team

NAME DESIGNATION RESPONSIBILITY
Elizabeth Mosepele Junior Environmental e  Site visits
Consultant e  Compilation of Audit Report
Fatima Matlou Senior Environmental e  Overall Legal Compliance
Consultant e Site visits

e Liaison with Client and Project
Management
e  Environmental Legal Assessment

e  Compilation of Audit Report

3.2 Assumptions and Limitations

The findings, results, observations, conclusions and recommendations given in this audit are
based on the Auditor’s best legal and professional knowledge as well as available

information.

Even though GCS exercises due care and diligence in rendering services and preparing
documents, GCS accepts no liability, and the client by receiving this document, indemnifies
GCS and its directors, managers, agents and employees against all actions, claims,
demands, losses, liabilities, costs, damages and expenses arising from or in connection with
services rendered, directly or indirectly by GCS and by the use of the information contained

in this document.

This audit report must not be altered or added to without the prior written consent of the
auditor. This also refers to electronic copies of this Audit which are supplied for the
purposes of inclusion as part of other reports, including main reports. Similarly, any
recommendations, statements or conclusions drawn from or based on this audit must make
reference to this EPA Audit. If these form part of a main audit relating to this investigation
or report, this audit must be included in its entirety as an annexure or separate section to

the main audit.

Refer to Appendix A for the Declaration of Independence of the Auditor.

4 AUDIT SCORING RESULTS: 2019 EXEMPTION APPROVAL - EPA AUDIT

Figure 4-1 presents the percentage compliance of Tutuka Power Station for the 2019

external EPA audit for the ADF in tabular and graphic format.
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Figure 4-1: 2019 External EPA Audit Results for the ADF Project.
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The graph within the table shows the number of non-compliances observed as well as the
number of conditions repeated, noted or not applicable. It can be seen from the graph that

Tutuka is compliant with the majority of the Exemption approval conditions.

5 AUDIT FINDINGS - MAY 2019 EPA AUDIT

Table 5.1 represents the conditions, observations and recommendations, related to the
Exemption approval, as observed at the Tutuka Power Station Ash Disposal Facility, May
2019 audit.
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Table 5.1: Scoring Results of the EPA Audit in respect of conditions of the Exemption approval (audit undertaken in May 2019).

26/04/2019

SITE: Eskom

Operations: Tutuka Power Station

The permanent ash disposal facility will be lined as per
Environmental Authorisation dated 19 October 2015, after four
(4) years of the issuance of this exemption, with a view to
minimise seepage of poor quality leachate into the
groundwater resources;

Status

Noted/Not Applicable

o

Observations

This condition is noted:

The Ash Disposal Facility at Tutuka Power Station is not yet lined.
Eskom Tutuka Power station applied for a 4-year Exemption from
installing the required liner (a Class C liner), as a means to allow
station ashing operations to continue while the required designs
of the Class C liner were being developed, and to allow its
installation. As part of the Exemption application process, the
equivalent footprint (area) for the 4-year Exemption was
estimated to be 54ha and was assessed and motivated by an
independent Environmental Consultant. The DEA granted the 4-
year Exemption on 5 May 2016, and it had some conditions. The
Exemption period lapses on 4 May 2020. Parallel to ashing on the
area under the Exemption, developmental work was executed
for the Class C liner for the Ash Disposal Facility. In 2018, Tutuka
realised that the 54ha approved under the Exemption would not
be fully utilised at the end of the 4-year Exemption period, and a
process to determine the most feasible option to manage this
usage fap was undertaken, whereby a few alternative strategies
were assessed. Through the assessment process a decision was
made that the most feasible option was to apply for an extension
of the Exemption period, without extending the area under the
Exemption. To execute this strategy, Eskom undertook a Part 1
amendment process in November 2018, but the DEA rejected
that application (dated 09 January 2019) and required that a Part
2 amendment process be undertaken instead (which is the
subject of this application).

Recommendations
Eskom (Pty) Ltd appointed an Environmental Consultant to
undertake the Part 2 Exemption amendment application
process to the Exemption issued, in terms of Regulation 31
and 32 of GN 326.

The Holder of EA must compile and submit annual progress
reports annually on the status of the engineering drawings;

Compliance

This condition is adhered to:
The Department of Water and Sanitation was provided with a
copy of the final designs before being submitted for decision by
the DEA. Currently Eskom is trying to set up a meeting with the
DWS so that they can present the designs for influence before
submission for final decision.

It is recommended that Eskom pursue finalisation of the
date with the DWS in order to present the designs.
Thereafter Eskom will submit the final designs for decision
making.

The ash disposal facility, pollution control dams, drainage
trenches or any effluent storage facility must not be
constructed on geological features such as lineaments, dykes,
fault zones or shallow water table;

Compliance

This condition is adhered to.
The PCDs, drainage trenches and other effluent storage facility
are not constructed on geological features.

No applicable recommendations.

A groundwater monitoring programme in terms of quality and
quantity must be developed and implemented which will
include monitoring of boreholes up gradient and down
gradient of the proposed ash disposal facility and be submitted
for approval before disposal of ash;

Compliance

This condition is adhered to:

A groundwater Monitoring programme has been developed and
impl; ited on site. Eskom d GHT Consulting Scientists
to undertake monitoring. Monitoring reports have been
provided and have been included as Appendix C of this Report.
The reports have also been submitted to the DWS.

No applicable recommendations.

A monitoring programme which defines the frequency of
measurements, parameters to be monitored as well as
database and reporting must be developed.

Compliance

This condition is adhered to:

Monitoring programme has been developed and implemented
on site. Eskom appointed GHT Consulting Scientists to undertake
monitoring. Monitoring reports have been provided and have

been included as Appendix C of this Report.

No applicable recommendations.
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6 Groundwater levels and quality must be monitored on a two- Minor Non-Compliant: It is recommended that Eskom consult with the DEA in order
month basis in order to quantify ongoing impact and provide Groundwater levels and quality is monitored on a quarterly basis | to motivate for monitoring at the station to be undertaken
early warnings of any problems; at Tutuka Power station. The existing Tutuka monitoring protocol | on a quarterly basis as with the conditions of the WUL.

. . as well as the conditions of the WUL stipulates that the
Minor non-compliance 1 - N .
monitoring should be done on a quarterly basis. It is difficult to
conduct the monitoring on a two-monthly frequency as the
acceptable period from DWS for groundwater monitoring is
quarterly.

7 Additional groundwater monitoring boreholes must be This condition is adhered to: No applicable recommendations.
incorporated into the existing monitoring programme and GHT was appointed by Eskom to extend the Tutuka Power
must be sited and drilled to a depth that penetrates the whole Compliance 2 Station Groundwater Monitoring System by installing ten (five
system for both shallow and deep groundwater; deep and shallow pairs) additional monitoring boreholes on the

perimeter of the final ash stack.

8 The shallow aquifer zone must be ceased and sealed off in the This condition is adhered to: No applicable recommendations.
deeper boreholes to minimise the risk of cross contamination. The shallow boreholes were constructed with a short solid casing
A few of the monitoring boreholes must be installed in the followed by perforation to allow for seepages to be detected
shallow aquifer as an early detection system; above the deep geology whereas the deep boreholes were

Compliance 2 constructed with solid casings within the upper shallow geology
forming a seal to prevent downward flow to the deep geology. In
this manner, impacts upon the deep and shallow geology or
aquifers can be monitored separately.

9 If all parameters after being monitored for a period of two This condition is noted: It is recommended that Eskom comply with this condition
years or less show an increasing trend, the groundwater quality N Mostly stable long-term trends are observed in these boreholes, | and change the frequency should it become necessary to do

.- . Compliance 2 .
monitoring frequency must be changed from bimonthly to although some seasonal fluctuations are observed. There has not | so.
monthly. been an increase in the trends.

10 Emergency actions plans in case of groundwater pollution from This condition is adhered: No applicable recommendations.
the ash disposal facility and pipe leakages must be adhered to N Tutuka has Emergency actions plans in place in case of any
. " . Compliance 2 L . N
in order to protect groundwater quality from degradation. incidents that have the potential to impact on the groundwater

quality.
Abstraction from boreholes close to the ash disposal site must This condition is adhered: No applicable recommendations.
be avoided due to the fact that the water quality is unsuitable | Compliance 2 No abstraction takes place close to the as disposal site.

11 for human consumption.

12 The licence holder must maintain the structural integrity of the N This condition is adhered: No applicable recommendations.
ash disposal facility to prevent lipping and erosion. Compliance 2 Erosion control measures are in place at the Ash disposal facility.

13 Any subsided surface adjacent to the ash disposal facility must This condition is adhered: No applicable recommendations.
be rehabilitated to minimise ingress of surface water into the ) Surface water is not allowed into the Ash disposal Facility.
ash disposal facility. Massive subsides must be reported to the Compliance 2
council of Geoscience immediately.

14 The site should be capped effectively to minimise ponding and This condition is adhered: It is recommended that Eskom comply with this condition,
runoff should be directed away from the ash disposal facility. All runoff from the area is intercepted by the southern portion of | and ensure ponding is minimised as far as possible. SWMP

" the ash disposal facility which results in localised ponding. Runoff | should always be implemented and SWM infrastructure

Compliance 2 . " . . . . " I
is temporarily retained and drained underneath the ash disposal | maintained to any possible ion.
facility in the direction of three pollution control dams (the
pollution control dams are located on the Wolwespruit.

Total Findings 14
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6 CONCLUSION AND RECOMMENDATIONS

By conducting an EPA, Eskom recognises the importance of authorisation in regulating

processes related to the project.

Currently the overall compliance with the Exemption approval is noteworthy. Overall there
was one (1) incident of minor non-compliance, and zero (0) incidents of major non-
compliance observed for the audit period. Tutuka is compliant with most of the conditions
of the Exemption approval that apply to the current status of the project. There were no
incidents of Major Non-compliances observed. This is a verification that Tutuka takes their
compliance to the Exemption approval seriously and the Auditor is satisfied that the

conditions of the Exemption approval are being complied with in full.

From the auditing findings, it can be concluded that Tutuka is 96% compliant with their
conditions. Through the on-site meetings and observations, it is clear that Tutuka is aware

of all the areas of concern.

A summary of the critical and moderate findings made during the EPA are presented in the

sections that follow.

A detailed description of all the audit findings, the ranking and scoring together with

observations and recommendations are provided for in Table 5.1.

6.1 Monitoring Frequency

Condition 6 of the Exemption approval

Groundwater levels and quality is monitored on a quarterly basis at Tutuka Power station.
The existing Tutuka monitoring protocol and also the conditions of the WUL stipulates that
the monitoring should be done on a quarterly basis. It is difficult to conduct the monitoring
on a two-monthly frequency as the acceptable period from DWS for groundwater monitoring

is quarterly.

It is recommended that Eskom consult with the DEA in order to motivate for monitoring at

the station to be undertaken on a quarterly basis as with the conditions of the WUL.

19-0217 July 2019 Page 4 w



Eskom Pty Ltd

Tutuka Power Station ADF Audit

APPENDIX A: DECLARATION OF AUDITOR INDEPENDENCE

19-0217 July 2019



Eskom Pty Ltd Tutuka Power Station ADF Audit

I, Fatim

a Matlou, declare that:

| act as the independent environmental auditor in this assessment;

| will perform the work relating to the assessment in an objective manner, even if
this results in views and findings that are not favourable to the authorisation
holder;

I declare that there are no circumstances that may compromise my objectivity in
performing such work;

I have expertise in conducting environmental auditing, including knowledge of the
Act, Regulations and any guidelines that have relevance to the proposed activities;

I will comply with the Act, Regulations and all other applicable legislation;

I will take into account, to the extent possible, the matters listed in Regulation 34
of the Regulations when preparing this assessment and any report relating it;

I have no, and will not engage in, conflicting interests in the undertaking of this
assessment;

| undertake to disclose to the holder and the competent authority all material
information in my possession that reasonably has or may have the potential of
influencing - any decision to be taken with respect to the application by the
competent authority; and the objectivity of any report, plan or document to be
prepared by myself for submission to the competent authority;

I will ensure that information containing all relevant facts in respect of the
assessment is distributed or made available to interested and affected parties and
the public and that participation by interested and affected parties is facilitated in
such a manner that all interested and affected parties will be provided with a
reasonable opportunity to participate and to provide comments on documents that
are produced to support the assessment;

I will ensure that the comments of all interested and affected parties are
considered and recorded in reports that are submitted to the competent authority
in respect of the application, provided that comments that are made by interested
and affected parties in respect of a final report that will be submitted to the
competent authority may be attached to the report without further amendment to
the report;

| will provide the competent authority with access to all information at my disposal
regarding the assessment, whether such information is favourable to the holder or
not;

All the particulars furnished by me in this form are true and correct;

I will perform all other obligations as expected from an environmental auditor in

terms of the Regulations; and

19-0217
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e | realise that a false declaration is an offence in terms of Regulation 48 of the

Regulations and is punishable in terms of section 24F of the Act.

Disclosure of Vested Interest

e | do not have and will not have any vested interest (either business, financial,
personal or other) in the proposed activity proceeding other than remuneration for
work performed in terms of the Environmental Impact Assessment Regulations,

2014.

Signature of the Environmental Auditor
26 July 2019
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APPENDIX B: WATER QUALITY MONITORING REPORT [LATEST QUARTELY
REPORT]

19-0217 July 2019 106}



GIIGD

CONSULTING SCIENTISTS v“

Tutuka Power Station
MONITORING REPORT
PHASE 52
OCTOBER 2016
FINAL REPORT

PROJECT TEAM
L.J. van Niekerk
S. Staats
C. Makhanya

for

® Eskom

TUTKA POWER STATION
Project no.: 002-24-mon.724 Start Date: January 2015
Current Phase: Phase 52 Final Report Start Date: October 2016
Report no.: RVN 724.18/1689 Report Date: December 2016



Bloemfontein Port Elizabeth Amersfoort
;-::"-.‘ PO Box 32998 | FichardtPark | 9317 PO Box 28536 | Sunridge Park | 6008 POBox 26 | Amersfoort | 2490
ghifs@ghtglobal.com ghtec@ghtglobal.com ghtmp@ghtglobal.com
C: 0826522992 C: 082656 6996 C: 082 468 2750

CONSULTING SCIENTISTS www.ghtglobal.com | Tel: 0861436724 | Fax: 086679 9806

30 October 2016 Our ref.: RVN 724.18/1689

The Manager

Tutuka Power Station
Private Bag 2016
Standerton

2430

Tel: 017 749 9410
Cell: 060 414 9308

FOR ATTENTION: Mrs. llse Coop

Dear Ilse,

Monitoring Report Phase 52 — Final Report

It is our pleasure in enclosing three compact disc copies and one hard copy of the report RVN
724.18/1689 “TUTUKA POWER STATION, Monitoring Report Phase 52”. This is a final report
and includes the field work and audits conducted as well as a detailed description of the chemistry
on all the sites at the Power Station. All the issues that need immediate attention are also discussed
in detail in this report.

We trust that the report will fulfil the expectations of the Power Station and we will supply any
additional information if needed.

Y ours sincerely,

yil

Louis J van Niekerk (Pr.Sci.Nat.)
Managing Director

Copies:  One compact disc copy and one printed copy to Mrs Ilse Coop — Environmental
Manager (coopi@eskom.co.za)

Although Geo-Hydro Technologies (Pty) Ltd. exercises due care and diligence in rendering services and preparing documents, Geo-Hydro
Technologies (Pty) Ltd. accepts no liability, and the client, by receiving this document, indemnifies Geo-Hydro Technologies (Pty) Ltd. and
its directors, managers, agents and employees against all action, claims, demands, losses, liabilities, costs, damages and expenses arising
from or in connection with services rendered, directly or indirectly by Geo-Hydro Technologies (Pty) Ltd. and by the use of the information
contained in this document.

This document contains confidential and proprietary information of Geo-Hydro Technologies (Pty) Ltd. and is protected by copyright in
favour of Geo-Hydro Technologies (Pty) Ltd. and may not be reproduced, or used without the written consent of Geo-Hydro Technologies
(Pty) Ltd., which has been obtained beforehand. This document is prepared exclusively for ESKOM Tutuka Power Station and is subjected
to all confidentiality, copyright and trade secret rules, intellectual property law and practices of SOUTH AFRICA

Geo-Hydro Technologies OFS (Pty) Ltd. Trading as GHT Consulting

Reg. no.94/05593/07 | VAT no. 493 017 5890

Directors: L.J. van Niekerk - Pr.5ci.Nat.(M.Sc} | D.C. Rudolph-Pr.Sci.Nat. (M.Sc)
Associates: S .5taats - Pr.Sci.Nat.(M.5c) | J.L.H. Hough —Pr.Sci.Nat. (M.5c)



Executive Summary

This report summarizes findings made during routine water quality monitoring Phase 52 undertaken at Tutuka Power
Station by GHT Consulting Scientists in October 2016. The activities at Tutuka Power Station may impact upon the
following drainage areas:

e Areal: Wolwe Spruit Drainage System — Southern Drainage system
e Area2: Pretorius Spruit Drainage System

e Area 3: Racesbult Spruit Drainage System

e Area4: Uitkyk Spruit Drainage System

e Areab: Leeu Spruit Drainage System

The defects pertaining to the monitoring system are omitted from this summary as the maintenance whereby all
boreholes will be fitted with a marker post and bee-proof cap is being planned early January 2017. Additional
boreholes (deep and shallow pairs) will also be drilled at Thuthukani, dam PMD11 and downstream from PMS34.

The following conclusions and recommendations have been made on the basis of site observations, monitoring
measurements and analyses of laboratory test results:

Current State

e The southern dirty water trench has been cleaned. Improvement are expected in groundwater sites that are in close
proximity to previously impacted streams.

« The borehole on the eastern side of the ash stack (FBB320) must be incorporated into the monitoring system as
valuable monitoring information can be recorded prior to ashing close to the borehole. The windmill must be
removed so that a cap can be fitted during the planned maintenance.

¢ Although the dirty water trench south of the ash stack has been cleaned, there is however a part on the south-
eastern side of the ash stack where there is no dirty water inception. Surface run-off can flow into the stream at
AMS69 and AMS68 impacting upon this site (as reflected by the exceedance of EC, Cl and NO3 at this site). A
proper diversion strategy must be investigated and the dirty water trench must be extended from the east to the
west at the sump near site AMS35 which divert the ash water to dam AMDO09.

e The water levels of the dirty water dams PMD10, PMD11, PMD12 and PMD24 must be lowered and controlled to
prevent overflows.

¢ Although the problems at CMS22 have been taken up with New Denmark Colliery, this facility must be properly
operated and the illegal emergency dam below the sump must either be registered and lined or removed.

Groundwater levels and chemical analyses results

General

e The WUL must be amended revising groundwater quality objectives. Boreholes from the same locality and
geology with the same historical concentrations ought to be grouped together as all groundwater sites cannot be
measured across the board against the same objectives.

« The WUL must be amended revising surface water quality objectives. Upstream water qualities higher than
existing surface water qualities must be taken into account.

Affected Drainage Area 1 — Wolwe Spruit Drainage System

e The WUL must be amended revising groundwater quality objectives. Boreholes from the same locality and
geology with the same historical concentrations ought to be grouped together as all groundwater sites cannot be
measured across the board against the same objectives. For instance, boreholes AMB31 and AMB51 are used for
background purposes and are not within the natural drainage of the ash stack. The origin of exceeding ammonium
may be attributed by agricultural purposes and cannot be regarded as a contravention of the WUL due to ashing
activities. Furthermore, there was a sudden unaccounted increase in Mn at AMB51 (background) since beginning
of 2016.

e The slight rise in water table depth of the ash stack may either be due to historic influences of brine water irrigation
or seepage from the clean north dam AMD14. Although the rise in water levels are extremely slow, it must be
investigated as this means the ash is slowly becoming more saturated.

¢ Although the EC values and Mg, Ca, Cl and TDS concentrations are exceeded at AMB25D, AMB26D, AMB54 (only
Mg and Cl), the trend graphs are stable, increasing slightly. As the purpose of these boreholes are to monitor the
Hazardous Waste site, they had to be drilled directly into ash stack. The deep piezometers extend into the dolerite
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sill below the ash stack. Even in the presence of the ash stack, groundwater and groundwater drainage will tend to
follow the historic stream system or paleochannel coming from the dam north of the ash stack. The groundwater in
the sill occurs between the dolerite sill and thinly covered geology on top of it (so-called bedding plane fractures)
where the borehole acts as a sump collecting this seepage. It must be requested that the boreholes drilled into the
ash stack (AMB24, AMB25, AMB26 and AMB54) be removed from the WUL as it can be expected that the ash
stack would impact on the geology directly below it.

Boreholes (AMB90, AMB91, AMB92, AMB93, AMB65, AMB67 and AMB02) within close proximity of streams
south of the ash stack that have been impacted upon by the silted southern AWR trench that has now been cleaned
must be monitored for improvement. Boreholes AMB90, AMB91, AMB92, AMB93, AMB65 and AMB67 must be
plugged prior to extension of the ash stack. Future boreholes must be drilled as deep and shallow pairs to be able
to distinguish between water from above and below the sill.

Borehole AMB64 is 800m further south, and not close to streams indicating unaffected geology when not in close
proximity to surface impacted sites.

The slightly deeper water level depth at AMB21 may be due to previous abstraction. The trends are however stable.
It was confirmed that the electricity has been removed and that no further abstraction will be taking place.

Similar chemical concentration measured at borehole AMB02 and AMB21 may indicate recharge occurring from
the same impacted region or stream. Groundwater gradients created towards borehole AMB21 due to previous
abstraction may have enhance the movement of contaminants from AMBO02 (impacted upon the stream as explained
due to overflows from the silted southern AWR trench) to AMB21. As already stated, no abstraction is taking place
anymore. Monitoring must continue in order to establish improvement and possible cause due to earlier
abstraction.

Impacts at borehole AMB63 directly below the first dirty water dam AMDO09 may reflect impacts from the dam or
historical overflows. Overflow must be prevented.

Even though it might seem impacts from the second dirty water dam (either through overflows or seepage) are
visible in the shallow piezometer of borehole AMB56, the absence of SO4 (with a concentration of 11083 mg/L in
the dam), this seems unlikely. The presence of Cl and NH4 may be due to cattle utilizing the water directly below
the dam wall. The farm is being evacuated. Monitoring must continue in order to establish improvement and
possible cause after evacuation of the land.

The exceedances in Fluoride detected in boreholes AMB77 and AMBO01 may be attributed to the fact that Fluoride is
easily released (via ion exchange) from rocks through natural processes due to slight changes in chemistry or water
table depth (artificial recharge which may arise from the clean water dam AMDO7 or receding water table due to
diminishing rainfall) dislodging fluoride from the geology as detected in boreholes AMB77 and AMBO1. This may
be a natural process. This emphasizes the need for different groundwater quality objectives for different areas.

Affected Drainage Area 2 — Pretorius Spruit Drainage System

The steady decrease in the water level depths may indicate external influences. There is however no comparison
between the groundwater and that of the dam PMD24. The presence of leaking pipes or water from the coal
transfer house must be investigated.

The exceedance of Na and F at AMB61 has been historically recorded. The occurrence may be from local geology.
It is recommended that the WUL parameters be amended grouping boreholes into similar classification groups
according to locality and geology. Inspect conveyor for ash spillage to minimize impact on PMS03.

Limited surface water impacts may be visible at PMB76 (upstream from now removed temporary coal stockpile) and
PMB75 (downstream from coal transfer house) without resemblance between surface- and groundwater. However,
due to decreasing water level depth, the situation must be closely monitored to establish possible influences. Re-
evaluation of WUL objectives must include these sites.

Although the exceedance of the elements at PSD04 may be exaggerated by concentration, dam PMD10 is the only
contaminated upstream source. This once again emphasizes the control of the water level of this dam.

The source of the water flowing into dam PMD16 must be determined.

PMS01, PMD18 and PMS10 are all directly downstream from the dirty water dam PMD11. This once again
emphasizes the control of the water level of this dam.

Affected Drainage Area 3 — Racesbult Spruit Drainage System

The water levels of PMB06 and PMBO7 exhibit the same pattern with decreasing levels from 2012 to 2014
increasing thereafter. However, variability at PMBO7 may be a reflection of surface water activities (run-off from
the conveyor). The same variability was also visible at PMB09 downstream from dam PMDO03. Na is the only
exceedance at PMBO7. This once again indicate that the WUL objectives must be amended to grouping boreholes
of similar locality and geology together. Keep monitoring and prevent surface run-off from the coal conveyor.
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The variability at CMB10 may indicate possible surface water activities and must be closely monitored.

The upstream qualities at RSS04 cannot be attributes to power station activities. These poor upstream qualities will
have a detrimental effect on downstream sites to which Tutuka must adhere. This also indicate that the WUL
objectives may have to be adjusted for surface water sites that the power station is held accounted for and are not
influenced by the power station.

The issue at CMS22 has been taken up with New Denmark Colliery. The only exceeding parameter of Na is at
CMB71. This once again indicate that the WUL objectives must be amended to grouping boreholes of similar
locality and geology together.

Domestic Waste Site

The water levels exhibit the same pattern with decreasing levels from 2012 to 2014 increasing thereafter. Borehole
DMB35 upstream from the waste site exhibit a steeper increase since 2015.

The occurrence of NH4 upstream from DMB35 is uncertain. It is recommended that a numerical model be
constructed for the domestic waste site to quantify impacts detected at DMB33 or DMB34 (downstream form the
site as natural drainage are not in the direction of this borehole).

Affected Drainage Area 4 — Uitkyk Spruit Drainage System

Although variability in groundwater levels indicate possible surface water activities, the water levels exhibit the
same variability over vast distances between them. Furthermore, the water levels exhibit the same pattern with
decreasing levels from 2012 to 2014 increasing thereafter.

Borehole CMB32 may show signs of impacts. Improve the clean/dirty separation of the Coal Stockyard and
continue monitoring.

The problem at CMS46 was discussed with New Denmark Colliery personnel. These are french drains or septic
tanks where chlorination is taking place to prevent bacteriological impacts. This overflow enters the coal stockyard
pollution control dam CMD15. It must be requested that this site be considered as a dirty water site. Once again
with Na being the only exceeding parameter at CMB72, it is recommended that the WUL be amended by
grouping of boreholes according to geology and locality.

Affected Drainage Area 5 — Leeu Spruit Drainage System

Upstream qualities are already above the WUL quality objectives for EC. Although EC and CI are the only
elements exceeded at the downstream site LSS07, the concentration of SO4 (which is not part of WUL objectives for
surface water sites) has increased by 70 mg/L. These impacts are clearly from CMS60, PMD11 and PMD10
which emphasize the control of water levels of these dams.

The microbiological exceedance at Thuthukani Sewage Plant (TEO1) may be due to inadequate chlorination or
cattle utilising the water. Future samples are to be taken from the discharge point and not in-stream.

Hydrocarbon Analyses

Table 61 indicates that no hydrocarbon compounds were detected for the analysed samples by using the employed
analyses methods.
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1 INTRODUCTION

1.1 General

GHT was commissioned to upgrade the Tutuka Power Station Water Quality Database, perform
routine monitoring and compile monitoring reports. Maps showing the location of all known
monitoring sites and amended site identifiers have been prepared and are presented in Appendix A.

1.2 Date and number of the monitoring event

This investigation reports on the 52" routine monitoring investigation of the surface water and
groundwater quality at Eskom Tutuka Power Station by GHT Consulting (GHT) and can be
considered a continuation of the monitoring programme. Surface- and groundwater samples were
collected on the 10" and 11™ of October 2016 and subsequently submitted to Aquatico Scientific
(Pty) Ltd for analyses of the inorganic parameter concentrations. Ten selected samples were sent to
the Organic Analysis Laboratory for total petroleum hydrocarbon analyses. Three selected samples
were sent for bacteriological analyses to the Institute for Groundwater Studies.

In accordance with the numbering system employed during previous monitoring phases, both the
date and the number of the monitoring event is indicated and this report is therefore numbered as
follows: October 2016, Phase 52. The previous monitoring phase (Phase 51) was completed in June
2016.

1.3 Identification, consolidation and numbering of monitoring areas and sites

The monitoring sites at Tutuka Power Station have been classified according to their location
relative to the infrastructure and natural streams in the environment. Five different Affected major
drainage systems and two additional areas have been identified at Tutuka Power Station, namely:

Area 1: Wolwe Spruit Drainage System — Southern Drainage system

— Wolwe Spruit Drainage System - Background Borehole and Clean Water Dams &
Canals Surrounding the Ashing Area

- Sites On Ash Stack

- Sites South West of the Ash Stack

— Clean and Dirty Water Sites East of Ash Stack
- Clean and Dirty Water Sites South of Ash Stack

Area 2: Pretorius Spruit Drainage System

Power Station - Southern Drainage system

Power Station — South-western Drainage system

Area 3: Racesbult Spruit Drainage System

Power Station - Northern Drainage system

- Domestic Waste Site Area — Northern Drainage system

Coal Stockyard Area- Southern Drainage system
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Area 4: Uitkyk Spruit Drainage System

- Coal Stockyard Area- Northern Drainage system

Area 5: Leeu Spruit Drainage System

- Southern Drainage system including Thuthukani Sewage Plant

These five monitoring areas as well as the surface- and groundwater monitoring sites identified
during the site assessment are shown in the site maps of Tutuka Power Station attached in
Appendix A.

From the data gathered during the field visits and site inspections, eight different types of
monitoring sites were identified. These different types of monitoring sites are:

. Groundwater sites (labelled B),

. River or natural stream sites (labelled R),

. Canal or trench sites (labelled C),

. Sewage effluent or discharge sites (labelled K),
. Pan or dam sites (labelled P),

. Seepage sites (labelled S),

. Sump sites (labelled T), and,

. Other sites (labelled Z).

All the sampling sites identified at Tutuka Power Station are listed in Appendix B.

1.4 Pollution Sources

The main pollution sources at Tutuka Power Station are the following facilities listed with
monitoring sites with their respective up-gradient monitoring boreholes (with higher piezometric
heads than the associated down-gradient monitoring boreholes):

o Ash Stack
° AMB31, AMB36.

. Pollution Control dams AMBO08 & AMB09
° AMB31, AMB36.

. Sewage Plant and Maturation Pond PMDO03
° PMB76 and PMBO7.

. Thuthukani Sewage Plant.
° Planning of drilling in process.

. New Denmark Coal Stockyard, Pollution Control Dam and Coal Settling Ponds

° CMB69.

. Domestic Waste Site
° DMB35.

° Station dams PMD10, PMD11, PMDI12 and PMD13 complex with oil Skimmers
0 PMB76.

GHT CONSULTING TUTUKA POWER STATION - OCTOBER 2016 — PHASE 52 REPORT RVN 724.18/1689



-3 -
Throughout the report, impacts will be discussed within the direction of the natural drainage from
the pollution source further downstream.

1.5 Approach to study

This report investigates the current state of the monitoring system and various monitoring sites and
the observed water level trends. These methods include:

. A description of the current state of the water monitoring system and infrastructure at Tutuka
Power Station to identify any problems that may require attention;

. A description of the actions taken in response to problems identified during the previous
monitoring phase;
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2 CURRENT STATE OF THE MONITORING SITES AND
RESPONSE FROM PREVIOUS PHASE

2.1 Field inspection

A very important part of a routine monitoring investigation is the field visit to the individual
monitoring sites. This enables the investigators to make first hand observations regarding the
condition of each monitoring site. By noting the conditions of the different monitoring sites during
a specific monitoring phase in table format, problematic sampling sites in the monitoring system
may be readily identified and reported on. During the subsequent monitoring phases, these
problematic sites may then be revisited to determine whether the problematic situation has been
addressed. This process allows one to verify whether the reported environmental performance is a
true and fair representation of the actual environmental performance.

2.2 Current state of possible pollution sources and associated monitoring sites

The current states as observed and noted during Phase 52, of the possible pollution sources and
associated monitoring sites at Tutuka Power Station are summarised in a site-specific fashion in
Table 1 to Table 23. These tables contain columns in which the problems identified during the
current phase, mitigation to problems identified during the previous and current monitoring phase,
as well as actions taken since the previous phase is listed. Also included are photographs taken
during the latest monitoring phase of aspects relevant to the monitoring system. In the tables, these
photographs are referred to by number at the monitoring site location where the photographs were
taken. This should assist the Tutuka Power Station Environmental Department in managing the
identified pollution sources and other problems related to the environment.

Response tables attached in Appendix D must be completed by the relevant personnel of Tutuka
Power Station and send to GHT Consulting before the next Site Assessment and monitoring which
will take place in January 2017. These tables serve as a control to evaluate the actions taken in
addressing the identified problems and upon completion included in future monitoring reports.
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2.2.1 Affected Drainage Area 1 — Wolwe Spruit Drainage System

the borehole.

Table 1.  Current state of monitoring system and pollution sources — Upstream north and Upstream west to south-west of the Ashing Area.
Site Information Current State Description
Area with Monitored Water
No. it it Phot:
Possible o Sl.e . .Sl e‘ by Date Time (Level &| Sampled oto Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
é Clean water diversion
& trench from area north | 1st Sampling point in clean water . ..
@ *AMS16 AMD14 11-Oct-16 | 15:05 D N 1 Dry. Satisfacty tion. -
& S of ash stack upstream of |system from north of the ash stack. Oc v o Sample ry. Satisfactory condition
& g AMD14.
£ = Clean water dam north |2nd Sampling point of clean water
A g *AMDI14 |of the ashing area - drainage form the north of ash ~ 11-Oct-16 | 15:10 Mod No Sample No access. Arrange keys.
é = "North Dam". stack.
55
e o Upgradient borehole with higher
z " Monitoring borehole . . . .
= 'AMB36 peizometric head used for ~ 11-Oct-16 | 12:42 ~ No Sample No access. Bees previously reported. [Upgrade to be completed in 2017.
~ north of ash stack.
= background sample as reference.
8
i . Upgradient borehole with higher Upgrade to be completed in 2017.
Production borehole at
; *AMB31 asr}(:muc(;?gceore ol a peizometric head used for ~ 11-Oct-16 | 17:00 13.64 Y Satisfactory condition. Determine if still utilized for
s e ’ background sample as reference. watering game.
E
£
Monitoring borehole . -
' Upgradient borehole with higher .
E | sampsy [2Pout 700 msouthofash) o tic head used for - 11-Oct-16 | 11:01 | 24.98 % No marker post and borehole is Upgrade to be completed in 2017.
% & stack west of blue blocked at 28m.
> ¢ L background sample as reference.
- 55 pipeline.
5
E 3 Monitoring borehole Upgradient borehole with higher No marker post previously reported
viou: .
‘E *AMBS2 |about 1 km south of ash |peizometric head used for ~ 11-Oct-16 | 10:55 13.79 Y No locknut postp v Iep Upgrade to be completed in 2017.
‘5 stack. background sample as reference. '
&
o Monitoring borehole Upgradient borehole with higher L .
2 No lock d by tive at
;o *AMBS3 |south of ash stack about |peizometric head used for ~ 11-Oct-16 | 10:47 9.89 Y 0 lockng pin and bees are active & Upgrade to be completed in 2017.

1 km east of AMB52.

background sample as reference.
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Table 2.  Current state of monitoring system and pollution sources — South-west of the Ash Stack.
Site Information Current State Description
Area with Monitored Water
No. Sit Sit; Phot
Possible o 1.e . . ! e. by Date Time [Level &| Sampled oto Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow

< " Conveyor belt south Ash spillages and general . .

AMB55V ~ 11-Oct-16 | 13:35 ~ N ! Satisfact dition. ~
f_:’ west of AMBS5S. operations. Oc 0 Sample atstactory condition
o
; AMS50V | Sump at washing bay. | General operations. AMS50 0-Jan-00 | 0:00 0 No Sample Dry. Satisfactory condition. -
o
E Monitoring borehole east
§ *AMBS5 |of rehabilitated remedial |Seepage from remediation area. ~ 11-Oct-16 | 16:49 Dry No Sample Dry. Satisfactory condition. Upgrade to be completed in 2017.
i plant.
=
8 .
22 Dirty water southern toe
@ & drainage canal start at | 1st sampling point in dirty water
5 AMS50 ~ 11-Oct-16 | 12:38 D N ) Dry. Satisfact ition. CI . |-
é‘) S tanker refill point trench west and south of ash stack Oc 3 ry 0 Sample 1. Satisfactory condition. Cleancd
‘s upstream from S48.
a
é Small clean water trench
n downstream of offices | Ist Sampling point in clean water . ..
9] * ~ - - - o
E AMS30 and transfer area stream from west of the ash stack. 11-Oct-16 | 15:49 | Stagnant | No Sample Stagnant, satisfactory condition.
§ discharge into field.
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Table 3. Current state of monitoring system and pollution sources — Sites on Ash Stack and directly south of the ash stack - south-western drainage
system.
Site Information Current State Description
Area with Monitored Water
No. Sit: Sit Phot
Possible o 1.e . . . e' by Date Time [Level &| Sampled oto Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
Brine water irrigationon | _ . L . Southern dirty .
AMS17 Brine water irrigation quality. 11-Oct-16 | 12:15 ~ Y Sample taken from leak at refill point. |-
front stack. water trench
Monitoring borehole in Class H site ol f h
ss H site plus seepage from as
*AMB26D |ash stack on standby PluS Seepag ~ 11-0ct-16 | 1638 | 17.91 Y Satisfactory condition. Upgrade to be completed in 2017.
stack to geology below ash stack.
stack.
= Monitoring borehole in .
g Class H site plus ash stack wat
E *AMB26S |ash stack on standby ass 1 Sfie plus ash stac wa er ~ 11-Oct-16 | 16:40 17.29 | No Sample Damp. Satisfactory condition. Upgrade to be completed in 2017.
= level and ash reference qualities.
B stack.
o Monitoring borehole .
= lass H site pl fi h
E) = *AMBS54 [south of hazardous Class H site plus seepage from as ~ 11-Oct-16 | 16:31 19.76 Y Satisfactory condition. Upgrade to be completed in 2017.
@ . . stack to geology below ash stack.
& FS disposal site.
] 2nd sampling point in clean water
¥ 2 Cl ter st
E =2 *AMSS52 can water stream system from west and south of the AMS54 11-Oct-16 | 12:43 Dry No Sample Dry. Satisfactory condition. -
IR south of the ash stack.
A & ash stack.
273 Monitoring borehole in
] lass H site plu fi h
E g *AMB25D |ash stack on standby Class Hisite plus seepage from as ~ 11-Oct-16 | 16:05 12.79 Y Casing rusted and damaged. Upgrade to be completed in 2017.
wn stack to geology below ash stack.
g S stack.
CR% Monitoring borehole in . .
Z % | *AMB25S |ash stack on standpy |_ 25 H i€ plus ash stack water - 11-Oct-16 | 1607 | 11.68 % Too low to sample. Casing rusted and | 40 11 be completed in 2017.
< level and ash reference qualities. damaged.
5 stack.
2 Dirty water southern toe
] drai trench 2nd ling point in dirty wats
» AMS48 amage trenc 1d sampling pomnt 1 water AMS54 11-Oct-16 | 1545 Low Y Satisfactory condition. Cleaned. -
downstream from trench west and south of ash stack
AMS50.
Clean water trench south| 3rd sampling point in clean water
T g point in w
f the ash stack AMSI15
*AMS54 ot the ash stac system from west and south of the ’ 11-Oct-16 | 12:45 Dry No Sample Satisfactory condition. -
downstream from ash stack AMS29
AMSS2, * '
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Table 4.  Current state of monitoring system and pollution sources — Sites on Ash Stack and directly south of the ash stack - south-western drainage
system.
Site Information Current State Description
Area with . . Monitored Water
Possible No. Slfe . .Slte. by Date Time |Level &| Sampled Photo Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
. Dirty water southern toe

%5 drainage trench 3rd sampling point in dirty water AMB90A&B, ) . .
E AMS35 downstream from trench west and south of ash stack | AMB92A&B 11-Oct-16 | 15:44 Low Y Satisfactory condition. Cleaned -
] AMS48.
2 Monitoring borehole in
% *AMB24D | ash stack on standby S:l;c page from ash stack to below ~ 11-Oct-16 | 15:53 28.08 Y Casing rusted and damaged. Upgrade to be completed in 2017.
F; stack. )
2 Monitoring borehole in Ash stack water level and ash
= *AMB24S |ash stack on standby .. ~ 11-Oct-16 | 15:57 | 26.08 | No Sample Casing rusted and damaged. Upgrade to be completed in 2017.
3 reference qualities.
= stack.
_'3 Clean water stream . L
g *+aMs]s |sOuth of the ash stack 4wt:t§? :if::i'?fﬁf@fﬁ :rlf; gouth AMBOA&B.L ) 16| 1532 | D No Sample Dry. Satisfactory condition -
E downstream from of ash stack AMB2A&B ’ Y P Ty Y '
Z AMS54. )
5
i Monitoring borehole on |Seepage from ash stack, southern
o *AMB92A [south-eastern corner of |dirty water trench and clean water ~ 11-Oct-16 | 15:34 Y
§ ash stack - Deep. stream drainage to deep aquifer.
“ 1.79 Satisfactory. Upgrade to be completed in 2017.
§ Monitoring borehole on |Seepage from ash stack, southern
E» *AMBY2B |south-eastern corner of |dirty water trench and clean water ~ 11-Oct-16 | 15:34 Y
o ash stack - Shallow. stream drainage to shallow aquifer.
£
‘E Monitoring borehole Seepage from ash stack, southern
‘é *AMB90A |south of ashing area east |dirty water trench and clean water ~ 11-Oct-16 | 12:59 No Sample No marker post. Unable to open. Upgrade to be completed in 2017.
o of stream - Deep. stream drainage to deep aquifer.
E ~
BO Monitoring borehole Seepage from ash stack, southern

*AMBY0B |south of ashing area east |dirty water trench and clean water ~ 11-Oct-16 | 12:59 No Sample No marker post. Unable to open. Upgrade to be completed in 2017.

of stream - Shallow.

stream drainage to shallow aquifer.
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Table 5.

-9 .

Current state of monitoring system and pollution sources — Sites 200 meters and further south of the ash stack - south-western drainage

settling dam.

western clean water diversion and
drainage system.

system.
Site Information Current State Description
Area with Monitored Water
No. Sit: Sit Phot
Possible On I;)/Ia Descll-ie tion Ob'elciive by Date Time [Level &| Sampled ng ° Current State Proposed Mitigation
Env. Hazard P P ! Site Flow :
Clean water stream
Sth Sampling point in clean water
th of the ash stack AMB93A&B
*AMS29 flzl\ims‘:rea;azoni ¢ stream from west and south of ash AMBG67A&B 11-Oct-16 | 10:26 Dry No Sample Dry. Satisfactory condition. -
AMSI5 stack..
= —
M hol
‘2 ozlltozmgk?ore o q Seepage from ash stack, southern
south of ashing area an
A *AMB93A s dirty water trench and clean water ~ 11-Oct-16 | 10:28 Y
e AMB90 and east of . .
éb 4 o D stream drainage to deep aquifer.
g % sMeain ~ ebep. 1ol 2.37 No marker post. Upgrade to be completed in 2017.
a & 0:‘;1 ozmghil(;re o q Seepage from ash stack, southern
south of ashing area an
8 fé *AMB93B AMB90 and e%ast of dirty water trench and clean water ~ 11-Oct-16 | 10228 Y
$ tream drainage to shall ifer.
2 ;:; stream - Shallow. stream drainage to shallow aquifer
s g
23z Monitoring borehol fi h stack to d
3 ;% *AMB67A soO:l}i ern;ih;rgea:ez j;eir;z;ge rom ash stack fo deep ~ 11-Oct-16 | 10:14 Y Satisfactory condition. Upgrade to be completed in 2017.
' uf . uifer.
g% 235
v . .
& i *AMB67B Monitoring b_orehole See}) age from ash stack to upper ~ 11-Oct-16 | 10:16 Y Satisfactory condition. Upgrade to be completed in 2017.
& = south of ashing area. aquifer.
£°
£ g Monitoring borehole . .. .
e s *AMB64 south of ashine area Seepage from ash stack. ~ 11-Oct-16 | 941 2.83 Y Satisfactory condition. Upgrade to be completed in 2017.
£3 B
o © Clean water trench south| . L
o of the ash stack 6th sampling point in clean water
S *AMS36 4 f stream from west and south of ash AMBO02 11-Oct-16 | 10:35 Dry No Sample Satisfactory condition. -
2 downstream fiom |y
. Impacts from ash stack and
Monitoring borehole . . . .
th ter trench No Plinth. t fficult t
*AMBO2 |upstream ashing arca |~V o™ dirty water trenches upon ~ 11-0ct-16 | 929 | 025 Y © Casing bent and difficult to | - ie 0 be completed in 2017.

remove cap.
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Table 6.  Current state of monitoring system and pollution sources Ashing Area — Sites south-east of ash stack - South eastern drainage system.
Site Information Current State Description
Area with A . Monitored Water
Possible o N]S[' D Slfet, Ob_Sltet, by Date Level & | Sampled Photo Current State Proposed Mitigation
Env. Hazard| O™ MaP escription jective Site Flow no.
Background borehole . I
= east of ash stack, just U;?gradler?t borehole with higher Not inspected during this monitoring |Old windmill to be removed and
3 *FBB320 peizometric head used for ~ 20-Jun-16 ~ No Sample .
2 south of two old cement event. fitted with marker post and cap.
> background sample as reference.
% dams.
g ; Low stagnant. The clean water pipes
a < Clean water diversion R . which diverts water underneath the | The ash must be cleared from the
) 1 f AMBY91A&B L
% s *AMS69 |under ash stack flowing diSt sra?Elm;g\;oTt © Seastitem AI\?IB 6? [ 11-Oct-16 St me No Sample ash stack has been covered with ash |diversion and the dirty water canal
;.J ‘E: to AMS68. version of Towe Sprut agna however no longer blocking the flow |must also be upgraded.
£ 3 to AMS68A.
3 8
é 2] Clean water stream east
-
g 8 of ash stack flowing past|2nd sampling point of eastern AMBI91A&B, Low Satisfactory condition. Precipitated .
% 8 *AM 11-Oct-1 Y K it g
a2 E S68 AMBOI1 south of ash diversion of Wolwe Spruit. AMB65 Oct-16 Stagnant salts visible. eep montotmg
g E stack.
E g Monitoring borehole Seepage from ash stack, eastern
g El *AMBY1A |south of ashing area dirty water trench and clean water ~ 11-Oct-16 Y No marker post. Upgrade to be completed in 2017.
£ 8 west of stream - Deep. |stream drainage to deep aquifer.
% 8 Monitoring borehole 2.24
2 south of ashing area Seepage from ash stack, eastern
z *AMBY91B dirty water trench and clean water ~ 11-Oct-16 Y No marker post. Upgrade to be completed in 2017.
S west of stream - . .
= Shallow stream drainage to shallow aquifer.
Monitoring borehole . .
*AMBG65 Seepage from ash stack. ~ 11-Oct-16 1.98 Y No locknut or pin. Upgrade to be completed in 2017.

south of ashing area.
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Table 7. Current state of monitoring system and pollution sources Ashing Area - Southern Drainage System. Dirty Water dams.
Site Information Current State Description
Area with . . Monitored Water
Possible o N]g[' D Slt_et, Ob_Sltet. by Date Level & | Sampled Photo Current State Proposed Mitigation
Env. Hazard| O™ MaP escription jective Site Flow no.
First dam (dirty settling . . ..
L Dirty water settling dam qualities AMB63, . ..
AMD! 11-Oct-1 M Y f: X Al rflows.
09 |dam) in dirty water and operations. AMB21 Oct-16 od Satisfactory condition lways prevent overflows
g system.
]
& Monitoring borehole
‘é;o *AMBG63 |below settling water Seepage from settling dam AMDO09. ~ 11-Oct-16 0.90 Y Cap damaged. Upgrade to be completed in 2017.
g g dam.
£ 3
o w
g E Production borehole Seepage from dirty water dam
§ < *AMB21 |south of ash stack next AMII))(%S yw ~ 11-Oct-16 7.00 Y Satisfactory condition. Upgrade to be completed in 2017.
A 5: to the clean water dam.
E A
% g Second dam (dirty water | _. .. : :
>
% g AMDOS |dam) in the dirty water Dirty \yater dam qualities and AMBS56D&S, 11-0¢t-16 | Low v Lots ,Of salt visible jar'ound dam yet in
& = operations. AMB21 a satisfactory condition.
< 8 system.
g .8
s 2
‘Q" g Monitoring borehole Seepage from dirty water dam
A *AMB56D 1 i ~ 11-Oct-1 . Y isf ition. 1 in 2017.
C% a 56D |between clean and dirty AMDOS to deep aquifer. Oct-16 3.03 Satisfactory condition Upgrade to be completed in 2017,
2 water dam. Deep.
=
=]
= o
Monitoring borehole Seepage from dirty water dam
*AMBS56S |between clean and dirty pag iy . ~ 11-Oct-16 2.86 Y Satisfactory condition. Upgrade to be completed in 2017.
AMDO8 to shallow aquifer.
water dam. Shallow.

GHT CONSULTING

TUTUKA POWER STATION — OCTOBER 2016 — PHASE 52 REPORT

RVN 724.18/1689



- 12 -

Table 8.  Current state of monitoring system and pollution sources Ashing Area - Southern Drainage System. Clean Water dam.

Site Information Current State Description
Area with . . Monitored Water
Possible No. Slfe . ,Slte, by Date Time [Level &| Sampled Photo Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow

Clean water dam at the
*AMDO7 |end of the dirty water
system.

Effectiveness of clean water bypass| AMB77D&S,

11-Oct-1 K L Y Low. Satisfacts ition. -
system to clean water dam. AMBO1 Oct-16 | 8:00 ow ow. Satisfactory condition

Monitoring borehole
fi 1 t
*AMB77D |south of clean water iel\?]))ag; t;oiei)e;;n“:; z; dl?:; ~ 11-Oct-16 | 8:05 3.76 Y No cap and marker post. Upgrade to be completed in 2017.
uifer.
dam AMDO7.

Monitoring borehole
S fi I ter da
*AMB77S |south of clean water cepage foM clean water m ~ 11-Oct-16 | 8:05 1.00 Y No cap and marker post. Upgrade to be completed in 2017.
dam AMDO7 AMDO7 to shallow part of aquifer.

Upstream from the

*WSS61
S8 confluence from WSS32.

Upstream from confluence. ~ 11-Oct-16 | 11:32 Dry No Sample Satisfactory condition. -

Tributary joining Wolwe
*WSS32 | Spruit from east just Tributary background sample. ~ 11-Oct-16 | 11:30 Dry No Sample Satisfactory condition. -
north of road.

Monitoring borehole
south clean water dam.

No marker post or plinth. Old beehive

*
'AMBO1 in borehole.

Seepage from clean water dam. ~ 11-Oct-16 | 11226 3.08 Y Upgrade to be completed in 2017.

Stream leaving the Lo
W
*WSS06 |ashing area at the Stream leaving ashing area. ~ 11-Oct-16 | 11:28 Y Satisfactory condition. -
. Stagnant
southern side.

Wolwe Spruit Drainage System - Southern Drainage System - Clean Water Sites South of Ash Std
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2.2.2 Affected Drainage Area 2 — Pretorius Spruit Drainage System

Table 9.  Current state of monitoring system and pollution sources - Power Station Impacts from north and north-east.
Site Information Current State Description
Area with Monitored Water
No. Sit: Sit Phot
Possible o 1.e . .l e' by Date Time [Level &| Sampled oto Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
Raw Water dam. South |Leakage detection of cl i
. AMD27 aw nva er' am. Sou cakage defection of clean water ~ 11-Oct-16 | 15:25 Mod | No Sample Satisfactory condition. -
g of the shooting range. losses.
<
=]
; Monitoring borehole
$ *AMBG61 |west of ashing east of  |Drainage to the southwest. ~ 11-Oct-16 | 12:05 2.88 Y No casing , cap and marker post. Upgrade to be completed in 2017.
= £ tar road.
= O
Z =
& § Clean Surface
g o *AMS64 |catchemnt upstream Runoff from ash conveyor. AMB61 11-Oct-16 | 12:04 Dry No Sample Dry. Satisfactory condition. -
g8 from AMB61.
2 a
~ E
g Small dam and wetland
§ *PMSO03 |east of power station Clean water run-off. ~ 11-Oct-16 | 14:58 Low Y Satisfactory condition. -
Z next to road.
o
Z
~ Upstream sample point
*PSS59 | form the east flowing Upstream from PSDO04. ~ 11-Oct-16 | 11:50 Dry No Sample Dry. Satisfactory condition. -
into PSD04.
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Table 10. Current state of monitoring system and pollution sources - Power Station Impacts from north-east.

Site Information

Current State Description

Area with No Site Site Monitored Water Photo
Possible o M D l_ i Obi : " by Date Time [Level &| Sampled Current State Proposed Mitigation
Env. Hazard| O™ MapP escription jective Site Flow no.
Monitoring borehole east
f ti fi 1 isf: ition. .
spMB76 |OF POver station and Seepage Arom temporary coa _ 11-0ct-16 | 14:05 579 v Satls act?ry condition. Sudden Uperade to be completed in 2017.
north-east of old coal stockpile in PS area. increase in water level depth.
E stockpile.
s
7]
2
o Small d: th of PMB?75, L D t be closel itored and
& PMD24 mat dam south o .. |Dams south of temporary CSP. 11-Oct-16 | 14:26 | Very low | No Sample Dam is silted up. atm must be closely monrorec an
° temporary coal stockpile. PMS65 cleaned when necessary.
2 B
E & Temporary Coal
2 § PMD24V |Stockpile - Removed and|General operations. ~ No Sample P1 |Removed and rehabilitated -
2 2 rehabilitated.
29
&<
2 Monitoring borehole
=)
g th east of from t 1
£ *PMB75 sou' cast of power Seepage 'rom emporaty coa ~ 11-Oct-16 | 13:34 1.49 Y Satisfactory condition. Upgrade to be completed in 2017.
~ station and south of stockpile in PS area.
e conveyor.
f=9
£
#pMsgs | ccPage water in vicinity|Seepage water in vicinity of 11-0ct-16 | 1522 | Dry | No Sample Dry. Satisfactory condition
of PMBTS. PMBTS. ' v P i i '
Clean water run-off
Run-off from PS & flow fi
PMS41 |canal from power station o Orfl overtiow from ~ 11-Oct-16 | 13:40 Low No Sample Dry. Satisfactory condition. -
eastern cooling towers.
to PMD10.
PMS41V |Emergency Stack General operations. ~ Satisfactory condition. -
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Photo 1. Temporary CoaIStockpiIe removd
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Table 11. Current state of monitoring system and pollution sources - Power Station impacts from north-east (dirty water dam).
Site Information Current State Description
Area with Monitored Water
No. Sit: Sit Phot
Possible o 1.e . .l e. by Date Time [Level &| Sampled oto Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
S 1 fi it
59C ewage ansier pit n Monitoring status of equipment. ~ 11-Oct-16 | 15:06 ~ N Dry. Satisfactory condition. -
. south-western corner.
g
g . .
< Stein Muller Dam south- . Remove excess vegetation when
Stein Muller Dam d i fi PMBO04,
g‘ PMD10 |east of the power S 4elm urer Lam downstream from PMS02 11-Oct-16 | 1448 Full Y Overgrown and full. and where necessary and lower
= station. ' water level.
§ Monitoring borehole
= south-east of power Seepage from Stein Muller Dam - Infested with bees and no locknut or .
2 B * ~ -Oct- - ~
E s PMB04 station and Stein Muller | PMD10. 11-Oct-16 | 14:46 No Sample pin. Upgrade to be completed in 2017.
@ g Dam.
2= Stream south of the
£ 3 tation with
E 2 *PMS02 power station wi Overflow from PMD10. ~ 11-Oct-16 | 1235 Low No Sample Low, flowing slowly. Lower water level of dam PMD10.
g drainage water from
£ dam PMD10.
= Farm dam south of the
3 .
7 " power station. Water ~ |Farm dam downstream from _ Ot . . o _
g PSD04 drains from dam PMD10|PMS02 & PMS03. 11-Oct-16 | 11:55 Mod Y Satisfactory condition.
o
~ and PMS02.
Tributary of Leeu Spruit . .
Fl lowly. Satisfact
*PSS11 |south of the power Downstream from PSD04. ~ 11-Oct-16 | 16:46 Dry No Sample coiv:i/i]trilfns owly. Satisfactory -
station. )
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Table 12. Current state of monitoring system and pollution sources - Power Station Impact from the north-east.

Site Information Current State Description
Area with . . Monitored Water
Possible No. Slfe . ,Slte, by Date Time |Level &| Sampled Photo Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
Stream south of the
tati ith flow fi in bi
*PMS58 power station Wit Overflow from dam in bird ~ 11-Oct-16 | 12:47 Dry No Sample Dry. Satisfactory condition. -
drainage water from sanctuary.
dam in bird sanctuary.
Small dam next to the
*PMD16 |western security gate of |Clean water dam. PMS21 11-Oct-16 | 13:12 Low Y Low, stagnant .Satisfactory condition. |-
the power station area.
%
S
g Stream south of the
= tati ith Flowing slowly. Satisfact
s *pps2] [POVEr station Wi Overflow from PMDI6. ~ 11-Oct-16 | 1244 | Dry | No Sample owing slowly. Satisfactory
= = drainage water from condition.
=]
v% £ dam PMDI6.
Possible fountain west of]|
w = .
g § *PMS66 |PMD11 and north of Possible fountain west of PMDI1 ~ 11-Oct-16 | 15:30 Dry No Sample Dry. Satisfactory condition. -
a= and north of fence.
o = fence.
~ § Contractors area south
‘5 . - . .
& | pmsyoy |OF wester cooling Remove il containers and placed in ~ 11-0ct-16 | 11:19 | ~ N Satisfactory condition. :
5 towers south of Power |oil sump.
E Station
~ . : :
1 1l Full fl lowly. f
PMS70 g:;g 2 9.meg mnto General operations. ~ 11-Oct-16 | 15:30 Low No Sample 02111 dit(i)(‘:rlll.ng slowly. Satisfactory
Contractors area south
pums7oy |OF Western cooling Remove ofl containers and placed in ~ 11-0ct-16 | 1119 | ~ N Satisfactory condition. -
towers south of Power |oil sump.
Station
Ash settlin; i
PMD29 s8¢ gponds " General operations. ~ 11-Oct-16 | 15:08 Full No Sample Satisfactory. -
Power Station.
t fe it i
107C Sewage transfer pit in Monitoring status of equipment. ~ 11-Oct-16 | 15:01 ~ N Dry. Satisfactory condition. -
south-western corner.
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Table 13. Current state of monitoring system and pollution sources - Power Station impacts from the north-east (dirty dam)

Site Information

Current State Description

of PMDI18.

Area with No Site Site Monitored Water Photo
Possible ’ s Lo by Date Time [Level &| Sampled Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
Clean water run-off
Run-off from PS.
PMS56 |canal from power station un-olt trom ~ 11-Oct-16 | 12224 Dry No Sample Dry. Satisfactory condition. -
_ to PMDI11.
g S transfer pit i
3 77C ewage transief pit Monitoring status of equipment. ~ 11-Oct-16 | 15:04 ~ No Sample Dry. Satisfactory condition. -
é south-western corner.
5 1 fi hy li Run-off from P flow fi
3 pMs4y |Canal from the cooling - [Run-off from PS & overflow from ~ 11-0ct-16 | 1347 | Low | No Sample Dry. Satisfactory condition. ;
A towers west to PMDI11. |western cooling towers.
<
@ Moderately full 85%. Satisfactory Remove excess vegetation when
DB Th 1D th |DB Th 1D t fre
£ PMD11 erma . am sou ermal Dam downstream from PMSO01 11-Oct-16 | 13:17 Mod Y condition. Monitoring borehole and where necessary and lower
] of power station. PMS47. .
25 PMBOS is destroyed. water level.
@ g Stream south of the
2 3 tati ith
= PMSO01 power station wi Overflow from PMD11. ~ 11-Oct-16 | 12:39 Low Y Low, flowing slowly. Lower water level of dam PMD11.
5 5 drainage water from
£ g dam PMDI 1.
g
= PMSs8
£ Farm dam south of the PMS2 1’
= power station. Water Farm dam downstream from ’ . .
& PMD18 drains from PMD11 & | PMSO1, PMS21 & PMSSS. iﬁ:g? 11-Oct-16 | 12:46 | Very low Y Satisfactory.
o k)
PMD16.
Z PMDI1
[
Tributary of Pretorius Flowing slowlv. Satisfacto
*PMS10 |Vlei Spruit downstream |Down stream from PMD18. ~ 11-Oct-16 | 16:46 Low Y WIS SOwy- vy -

condition.
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2.2.3 Affected Drainage Area 3 — Racesbult Spruit Drainage System

Table 14. Current state of monitoring system and pollution sources- Power Station impacts from the south-east.

Site Information Current State Description
Area with Monitored Water
No. Sit Sit Phot
Possible o 1.e . .l e' by Date Time [Level &| Sampled oto Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
Canal from the cooling |Run-off from PS & overflow from . ..
PMS20 ~ 11-Oct-16 | 13:42 D No Sampl Dry. Satisfact dition. -
towers west to PMD12. |western cooling towers ¢ Y 0 wampie Ty watistactory condition
Clean water run-off
‘g PMS27 |canal from power station | Run-off from PS. ~ 11-Oct-16 | 1428 Dry No Sample Dry. Satisfactory condition. -
o
& to PMD12.
2
° Canal from the cooling |Run-off from PS & overflow from . ..
2 PMS26 ~ 11-Oct-16 | 14:28 D No Sampl Dry. Satisfact dition. -
‘é i towers east to PMD12. |eastern cooling towers. ¢ 4 0 wampe ry. Satistactory conditon
5 &
ER: North Potable dam north |North Potable dam downstream PMBO06
2 PMDI12 ’ 11-Oct-16 | 13:52 Full Y Full L, ter level of dam PMD12.
& of the power station. | from PMSS20, PMS26 & PMS27. PMS24 ¢ ower watet fevel ot cam
S 8
~ 'g Monitoring borehole
s R .
2 *PMBO6 noth of the power Seepage from North Potable Dam _ 11-0ct-16 | 13:53 0.68 v Borehole collar casing completely Upgrade to be completed in 2017,
5 station and North PMDI12 rusted.
é Potable Dam.
[
Stream north of the
power station. Drainage . ..
*PMS24 flow from PMD12 ~ 11-Oct-1 13: D N 1 Dry. Satisfacts tion. -
S from dam PMD12 or a Overflow from Oct-16 | 13:30 ry o Sample ry. Satisfactory condition
spring.
GHT CONSULTING TUTUKA POWER STATION - OCTOBER 2016 — PHASE 52 REPORT RVN 724.18/1689



Table 15. Current state of monitoring system and pollution sources — Power Station impacts from the south-east (station dams).
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Site Information

Current State Description

Area with N Sit Sit Monitored Water Phot
Possible o 131' D l_et, Obi : et' by Date Time [Level &| Sampled oto Current State Proposed Mitigation
Env. Hazard| O™ MaP escription jective Site Flow no.

g Dam west of conveyor
3 used during cleaning of | Settling dam west.
g PMD20 station drain dams PMBO07 11-Oct-16 | 15:50 | High | No Sample Cleaning in progress. Clean dam to increase capacity.
g PMD17.
?;;/ Stream north of the
< . .
E *pMs24 POV station. Drainage Overflow from PMD12 ~ 11-Oct-16 | 13:30 Dry No Sample Dry. Satisfactory condition. -

= 3 from dam PMD12 or a
o

§ 2 spring.

= i PMD13V |Oil skimmers Operational standards. ~ 11-Oct-16 | 1543 ~ No Sample | P2-P3 |Satisfactory. -

2 E

? o

5 2 Settli .

51 ettling dams above dirty .

S 2 D t I 1

s PMD17 |water damPMDI13, |Settling dams. PMBO7 | 11-Oct-16 | 1542 | Ful | NoSample | P4 |Cleaning at western side in progress, |2 Must be cleaned to increase
S . capacity.
g overflow into PMD13.
=
] Small d: t t Vegetati t be ck d
= PMD19 ma' am next o Small settling dam. PMBO07 11-Oct-16 | 14:50 Full No Sample P5  |Overgrown. ceetarion 'mus ¢ clearedona
3 settling ponds, PMD17. regular basis.
5} Dirty Water Dam in the .
E PMDI13 |north-east of the power |Dirty water dam. PMBO7, 11-Oct-16 | 14:13 Low Y P6 |Oil visible on surface. Remove excess oil where
~ station PMS23 necessary.
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Table 16. Current state of monitoring system and pollution sources — Power Station impacts from the south-east (downstream station dams).

Site Information Current State Description
Area with . . Monitored Water
Possible No. Slfe . ,Slte, by Date Time [Level &| Sampled Photo Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
Containment canal just [Overflow from Dirty Water Dam Satisfactory condition. A borehole
PMS34 PMBO07 11-Oct-16 | 14:40 | L Y P7-P8 -
- beneath PMD13. PMD13. ¢ o must be installed.
=)
< t fer pit i
< 10C Sewage transfer pit in Monitoring status of equipment. ~ 11-Oct-16 | 15:39 ~ N Leaking Pipes next to sump. Dry. -
£ south-western corner.
§ Leaking water between Leaking water running from below
g *PMBO0O7V |PMD20 & PMD21 and |General Operations. ~ N e i Upgrade to be completed in 2017.
S . PMD20 to PMBO7.
= flowing towards PMBO07
=
S 1 h of
z‘i PMD21 sstr;aiond:rrt;i:f:ltleots. Small settling dam. PMBO07 11-Oct-16 | 15:52 Dry No Sample Fully silted up. Clean dam to increase capacity.
ER
54
= =
z3
&~ g Monitoring borehole Satisfactory condition. (Note that
& north-east of the power |Seepage from Dirty Water Dam there is currently a decomposing rat in
2 *PMBO7 ~ 11-Oct-16 | 14:46 2.68 Y Upgrade to by leted in 2017.
Q station and Dirty Water |[PMD13. ¢ the borehole which could effect pgrade fo be compieied m
§ Dam. chemistry)
=
i)
3
7]
5}
2
o
= Stream overflow from
. Overflow from PMS34 & Dirty Stagnant. Seepage from containment
*PMS23 | dirty water dam PMD13 ~ 11-Oct-16 | 10:16 D No Sampk -
and P\ste}r 4 m Water Dam PMD13. ¢ v 0 Sampe canal PMS34. Satisfactory.
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Phot48.

PMS34 - soil

Table 17. Current state of monitoring system and pollution sources — Impacts from old domestic waste and sewage plant from the south east.

Site Information

Current State Description

Area with
Possible
Env. Hazard

On Map

Site
Description

Site
Objective

Monitored
by
Site

Date

Time

Water
Level &
Flow

Sampled

Photo
no.

Current State

Proposed Mitigation

Old waste Site Easf
of Power Station

*PMBO08

Monitoring borehole
north of the rehabilitated
old Domestic Waste
Site.

Seepage from old waste site

11-Oct-16

14:55

Blocked

No Sample

Borehole infested with bees.

Upgrade to be completed in 2017.

Sewage plant
East of Power Station

*PMDO03

Dam west sewage plant.

Maturation Dam

PMB09

11-Oct-16

10:15

Full

Overgrown, yet satisfactory.

Remove excess vegetation when
and where necessary.

*PMB09

Monitoring borehole next
to the stream from dam
below Sewage Plant.

Seepage from sewage plant

11-Oct-16

14:58

Blocked

No Sample

Borehole is currently blocked by old
bechive.

Upgrade to be completed in 2017.
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Table 18. Current state of monitoring system and pollution sources — Impacts from domestic waste site.
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Site Information

Current State Description

Area with No Site Site Monitored Water Photo
Possible ’ s s by Date Time Level &| Sampled Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
= South of the solid waste
2 ﬁ *DMB35 |site and next to the Upstream from waste site. ~ 11-Oct-16 | 1441 5.52 Y No locking pin. Upgrade to be completed in 2017.
s 2
@ :§ entrance.
2L Surface water east of
8% te site. Collect
3 g *DMS44 | Voste ste. Lo 604 Run-off from site. ~ 11-Oct-16 | 1520 | Damp | No Sample Not enough water to obtain sample.
& 35 runoff from dump in
A excavation.
Old and New D i
= *DMB35V Wasz:: Siteew omestie General operations. ~ 11-Oct-16 | 8:00 ~ No Sample Satisfactory condition. Upgrade to be completed in 2017.
Q
<
& S rth-east
g DMTO01 czﬁzron north-eastern Seepage from waste site. ~ 0-Jan-00 | 15:220 Dry No Sample Not part of the WUL sites. -
o 8
2 North of the solid wast
i
% *DMB34 sit(; of the sold waste Seepage from waste site. ~ 11-Oct-16 | 14:52 1.88 Y Satisfactory condition. Upgrade to be completed in 2017.
S .
2
g DMD31 New dam sﬁuated be.low Dam next to DMB86. DMB33 11-Oct-16 | 1442 Dry No Sample Satisfactory condition. -
5 the domestic waste site.
a
North of the solid wast
5_,% *DMB33 .Or OF e sold waste Seepage from waste site. ~ 11-Oct-16 | 15:14 2.06 Y Satisfactory condition. Upgrade to be completed in 2017.
Uc% site.
Y Old borehole with
,% *DMBS86 |piezometer north of the |Seepage from waste site. ~ 11-Oct-16 | 1524 ~ No Sample Not part of the WUL sites. Upgrade to be completed in 2017.
a solid waste site.
g West of proposed new
k=) *DMB89 |[extension and north of  |Seepage from waste site. ~ 11-Oct-16 | 1524 ~ No Sample Not part of the WUL sites. Upgrade to be completed in 2017.
-
2 the borrow pit.
= North west of
= *DMBg7 | O WeStO m?w Seepage from waste site. ~ 11-Oct-16 | 15:02 2.56 Y Satisfactory condition. Upgrade to be completed in 2017.
& proposed extension.
§ Streamlet theast of
2 *DMS37 |oTon ? Hor e‘as © Run-off from site. DMBS88 11-Oct-16 | 15:03 Dry No Sample Dry. Satisfactory condition. -
3 waste disposal site.
<
~ North west of ne Was able to open borehole using
w W
*DMBS88 roposed extension Seepage from waste site. ~ 11-Oct-16 | 14:59 3.27 Y magnet. However the extreme Upgrade to be completed in 2017.
prop ' corrosion is still an ongoing issue.
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Table 19. Current state of monitoring system and pollution sources Coal Stockyard impacts from the east.

Site Information

Current State Description

Area with

Monitored

Water

of conveyor.

Possible No. Slfe . .Slte. by Date Time [Level &| Sampled Photo Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
§ § Dam next to the Bethal . ..
&S E - *RSDO1 . Farm dam background sample. ~ 11-Oct-16 | 15:34 Full No Sample Satisfactory condition. -
7 @ Road upstream site.
ZES
% g2 Downstream from
2 é *RSS04 |RSDO1 upstream site. | Downstream from RSDO1. ~ 11-Oct-16 | 15:36 Low Y Satisfactory condition. -
. Could be a spring.
>
i) P .
E *CMB69 Monitoring borchole Seepage from stock pile. ~ 11-Oct-16 | 14:40 ~ No Sample Casing and n.larker post damaged. Upgrade to be completed in 2017.
N south of coal stock yard. Bees are active.
=
(=] .
&) Tanker refill point at . .
; Tanker refill point . . .
£ 5 CMS62  [southern fence of coal araea er refil point and surrounding CMB10 11-Oct-16 | 14:35 Dry No Sample Precipitated salts visible. Spillages must be prevented.
22 stockyard. )
& 2 Coal transfer house near
o 3 *CMBI10V General operations. ~ 11-Oct-16 | 11:19 ~ N Satisfactory condition. -
& 2 CMBI0.
= ©
E3 Monitoring borehol No locking pin and by d
a3 " onitoring borehole . o locking pin and bees are remove .
- CMB10 S from stock pile. ~ 11-Oct-16 | 1431 11.19 Y de to b leted in 2017.
g 3 south of coal stock yard. cepage from stock prie Oc at the borehole. Upgrade to be completed in
2 a
S E
]
w2 . .
2 Monitoring borehole No locking pin. Number plate
§ < *CMB70 [south of coal stock yard |Seepage from stock pile. ~ 11-Oct-16 | 1445 3.63 Y damaced £ pin. P Upgrade to be completed in 2017.
& next to Racesbult Spruit. £ec
é Downstream from
§ *RSS49 |RSS04 about 100 m east | Downstream from RSS04. ~ 11-Oct-16 | 14:50 Dry No Sample Satisfactory condition. -
-4
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Table 20. Current state of monitoring system and pollution sources — Impacts from Coal Stockyard Area east of conveyor up to Leeu Spruit.

Site Information Current State Description
Area with . . Monitored Water
Possible No. Slfe . ,Slte, by Date Time [Level &| Sampled Photo Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
Sample at point of Alternation is taking place. However,
CMS22 |outflow from sump west |Surface runoff from transfer house. CMB71 11-Oct-16 | 14:06 Full Y P9  |overflowing to the temporary dam Prevent overflows.
of conveyor. below.
Illegal temporary dam .
T to mts t yil
= CMD23 |receing overflows from |Legal compliance. ~ 11-Oct-16 | 14:06 Full No Sample | P10 emporary dam to intercept overflow Remove dam.
E oS from CMS22.
22 CMS22
2 >
W =
o 3
o0
g 2
S Monitoring borehole
Qo S from CMS22 and stock
£ ‘g *CMB71 |south of coal stock yard ;:page rom andstoc ~ 11-Oct-16 | 14:00 2.70 Y No locking pin. Upgrade to be completed in 2017.
2 = next to Racesbult Spruit. pre.
-
A g
P
= <
22
S s
20
s %
=
28
‘;:é Tg Seepage or possible
@] .
fount t of L
HCMS60 | e west o Seepage southwest of CSY. RSS31 | 11-Oct-16 | 1408 | % Y Satisfactory condition. -
conveyor and south-west Stagnant
of CSY.
In stream west of Low . ..
- *RSS31 Downstream from RSS49. ~ 11-Oct-16 | 13:49 Y Satisfactory condition. -
E conveyor. Stagnant
o § Downstream of RSS31, L
S ow
= *RSS45 |on Pieter Bosman's Downstream from RSS31. ~ 11-Oct-16 | 13:16 Y Satisfactory condition. -
o g Stagnant
2 3 farm.
g3 Low Sl
= *RSS09 | At tar road crossing. Downstream from RSS45. ~ 11-Oct-16 | 16:41 0‘;{0 ow Y Satisfactory condition. -
W
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o

Photo9.  CMD23 —overflows from PMS22 ~ Photo 10,  CMS22
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2.2.4 Affected Drainage Area 4 — Uitkyk Spruit Drainage System

Table 21. Current state of monitoring system and pollution sources — Coal Stockyard impacts from the south-east.
Site Information Current State Description
Area with Monitored Water
No. Sit: Sit Phot
Possible o 1.e . . . e' by Date Time [Level &| Sampled oto Current State Proposed Mitigation
On Map Description Objective . no.
Env. Hazard Site Flow
1 1 settlin,
CMS71 E:E?n Egils rSnZ)cli;ar d.g Coal water canal. 11-Oct-16 | 14:30 Dry No Sample Satisfactory condition.
o Dam inside Coal
2 CMD28 am msice &-0a Coal settling pans. ~ 11-Oct-16 | 15:10 Mod | No Sample Satisfactory condition.
[ Stockyard.
<
3 Overflow of draining
g CMS28 |[system at coal stock pile |Run-off from stock pile. 11-Oct-16 | 15:53 Mod Y Satisfactory condition.
& flowing into CMD15.
g E Coal settli th- |Settli d silt th of
& 2 oal settling pans north- |Settling pan and silt trap south o . .
MD?2 11-Oct-1 15: L 1 tisfact tion.
< S C 6 west of coal stockyard. |CMSS7. Oct-16 | 15:00 ow | No Sample Satisfactory condition
2 o
= 2
D < Run-off water from coal .
Run-off fr rth ttling pond
1';; *CMS57 |stockyard flowing un-ott from rorthern Seting ponds 11-Oct-16 | 15:10 Dry No Sample Dry. Satisfactory condition.
> . . at CSY.
< towards Uitkyk Spruit.
% Storm water pipe and Storm water pipe and seepage from
= *CMS63 |seepage north of Coal PP pag 11-Oct-16 | 14:45 Dry No Sample Dry. Satisfactory condition.
S coal stack.
O Stockyard.
Monitoring borehok S fi tock pile and
*CMB32 onfioring boreho'e cepage trom stock prie anl 11-Oct-16 | 15:00 0.63 Y No Cap. Borehole is blocked at 15m. |Upgrade to be completed in 2017.

north of coal stock yard.

CMS63.
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Table 22. Current state of monitoring system and pollution sources — Coal Stockyard impacts from the south-east.

Site Information

Current State Description

from dam CMD15.

Area with No Site Site Monitored Water Photo
Possible ’ . N by Date Time [Level &| Sampled Current State Proposed Mitigation
On Map Description Objective . no.

Env. Hazard Site Flow
g
§ Water from sewage pits Low
Es *CMS46 |next to fence flowing Overflow from sewage pit. 11-Oct-16 | 15:07 Sta a’nt Y Not overflowing. -
< towards dam CMD15. &N
=
s
>
3
% Pollution control dam of
Tg CMD15 |New Denmark Colliery |Pollution Control Dam. 11-Oct-16 | 15:15 Mod Y Satisfactory condition. -
o north of coal stockyard.
g *USS38 |CMD15's overflow. Overflow from CMD15. 11-Oct-16 | 15:30 Dry No Sample Satisfactory condition. -
o
@ Monitoring borehole .
> S from dam CMD135, Uitkyk
ﬁ *CMB19 |north of coal stock yard Seii?if Sizgll( ﬂr: > Uity 11-Oct-16 | 15:19 1.84 Y No Locknut. Casing damaged. Upgrade to be completed in 2017.
» below dam CMD15. [P pre-
g
s Monitoring borehole
A below polluti trol (S from dam CMDI15, Uitkyk
= «cmp1 |Oelow pollution control Seepage from dam CMDIS, Uitky 11-0ct-16 | 1540 | 1.2 % No locking pin. Upgrade to be completed in 2017.
S dam next to Uitkyk Spruit & stock pile.
5 Spruit.
Z
= Monitoring borehole
2 S from dam CMD15, CMS63
m?i *CMB72 |north of coal stock yard &e :[chg]f ;Zm am ? 11-Oct-16 | 1527 1.76 Y No locknut and Cap. Upgrade to be completed in 2017.
< next to Uitkyk Spruit. pre.
=]
P Stream north of coal Mod

*USS12 |stockyard downstream |Downstream from CMS38. 11-Oct-16 | 15:15 Stagnant No Sample Satisfactory condition. -
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2.2.5 Affected Drainage Area 5 — Leeu Spruit Drainage System

Table 23. Current state of monitoring system — Leeu Spruit.
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Site Information

Current State Description

Area with
Possible
Env. Hazard

On Map

Site
Description

Site
Objective

Monitored
by
Site

Date

Time

Water
Level &
Flow

Sampled

Photo
no.

Current State

Proposed Mitigation

Leeu Spruit Area - Southern Drainage System

*LSS13

Crossing of road over
Leeu Spruit -
background value.

Leeu Spruit sampling point 1.

11-Oct-16

16:28

Low

Low, flowing slowly. Satisfactory
condition.

*LSS33

Crossing of road over
Tributary of Leeu Spruit
downstream from
LSS13.

Tributary to Leeu Spruit.

10-Oct-16

16:28

Low

Satisfactory condition.

*LSS14

Crossing of road over
Leeu Spruit downstream
from LSS13.

Leeu Spruit sampling point 2.

10-Oct-16

16:35

Mod

Satisfactory condition.

*NMS67

Storm water trench next
to road at corner of road
to NDC

Runoff, seepage or overflow from
upstream dam.

0-Jan-00

14:33

Dry

No Sample

Not part of the WUL sites.

*NMS40

Mine sewage plant -
effluent overflow -
sample in Spruit next to
tar road.

Effluent overflow from mine
sewage plant.

11-Oct-16

13:07

Dry

No Sample

Dry. Satisfactory condition.

TEO1V

Thuthukani Sewage
Plant

Monitor general operational
standards.

TEO1L

11-Oct-16

13:35

Satisfactory condition.

A borehole must be drilled to
monitor possible groundwater
pollution.

*TEO01

Thuthukani Sewage
Plant final purified
sewage effluent
discharge point.

Monitor sewage effluent discharge
quality.

11-Oct-16

14:29

Low
Stagnant

Satisfactory condition.

*LSS07

Crossing of road over
Leeu Spruit downstream
from LSS14 at
Grootdraai Dam.

Leeu Spruit sampling point 3.

11-Oct-16

12:30

Low

Satisfactory condition.
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3 Groundwater Levels and Chemistry

In this chapter observations regarding the temporal trends in the piezometric and groundwater levels
are made. These trends provide an indication of the extent to which factors such as the climate and
power station activities influence the groundwater regime. None of the current power generation
activities depends on the use of groundwater and no dewatering of the aquifer system underlying
Eskom’s property is taking place.

Furthermore, the chemical analyses are discussed as measured against the Water Use License
Objectives.

The results of all the inorganic chemical, hydrocarbon and bacteriological analyses that have been
performed on water samples from Tutuka Power Station during the current and previous phases of
the monitoring program are available in an electronic database for review.

3.1 Chemical Analysis Reliability

The most common way to evaluate the reliability of an analysis is to perform an lon Balance
Calculation. For any water analysis, the total cation and anion concentrations should balance. The
difference between these concentrations is referred to as the Ion Balance Error. A negative value
indicates that anions predominate in the analysis, whereas a positive value shows that cations are
more abundant. For the analysis to be considered reliable, the ion balance error should not be
greater than 5% of the total ion concentration. A value greater than this figure indicates that some
major constituents have not been analysed for or that there is an analytical error. Some trace
elements are not included in the ion balance calculation however, these may still be important as
pollution indicators and may be used to identify point sources of pollution.

3.2 Chemical Data Presentation Formats

The results of the inorganic chemical analyses are presented in various formats in this report. These
formats include:

. Water Quality Tables classified according to the Water Use Licence for Surface and
Groundwater Quality Objectives.

. Time Graphs of the chemical concentrations variations over time of the groundwater sites.

. Bar Chart Plots of the surface water sites along the drainage systems.

The formats used are not exhaustive and any special requirements could be incorporated if
suggested by the client or if shown necessary as the monitoring program progresses. The formats of
data presentation used in this report are discussed below.

3.2.1 Current Water Use Licence requirements

As stipulated in Tutuka Power Stations Water Use Licence the impacts of the activities associated
with the Tutuka Power Station must not exceed the groundwater quality limits as specified in Table
24. The data for the groundwater sites at Tutuka Power Station for the current phase was inserted in
table format, the results are depicted in Table 24 All the clean surface water sites were classified
against the Leeu Spruit Quality objectives (as listed in Table 26) as the surface impacts all drain
through various tributaries to this stream.
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Table 24. Groundwater quality limits as per Tutuka Power Stations Water Use Licence.

Water Use License Groundwater Quality Objectives

Variables Limits
EC (mS/m) 150
Sodium (mg/l) 200
Magnesium (mg/1) 70
Calcium (mg/]) 150
Chloride(mg/1) 200
Sulphate (mg/l) 400
Nitrate (mg/) 10
Fluoride (mg/l) 1
pH (pH units) 5.0-9.5
Total Dissolved Solids (mg/l) 1000
Potassium (mg/l) 50
Iron (mg/l) 0.2
Manganese (mg/1) 0.2
Ammonium (mg/]) 1

Table 25. Quality limits for waste water to be discharged as per Tutuka Power Stations Water

Use Licence.

Variables Limits
EC (mS/m) 28
Chloride(mg/1) 18
Nitrate (mg/) 0.5
Fluoride (mg/1) 0.3
pH (pH units) 6.0 -9.0
Ortho-phosphate (mg/1) 0.20
Chemical Oxygen Demand (mg/l) 18
Faecal Coliforms (counts/100ml) <60
Ammonia (mg/]) 0.5
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Table 26. Leeu Spruit water quality guideline.

Water Use License Leeuspruit In Stream Water Quality
Guidelines

Variables Limits
EC (mS/m) 30.0
Chloride(mg/1) 20.0
COD (mg/l) 18.0
Nitrate (mg/]) 0.5
Fluoride (mg/1) 1.0
pH (pH units) 6.0-9.0
Faecal coliforms (counts/100ml) <60
Ortho-phosphate (mg/1) 0.25
Ammonia (mg/]) 0.5

3.2.2 MMAC Plots and Time graphs

Monitoring is undertaken so that changes in water quality over time can be identified. Such
changes may be particularly evident in areas affected by surface activities, which could enhance
water degradation. For this investigation, the evaluation of previous and the current monitoring
period has been condensed and plotted in a format referred to as the Maximum, Minimum, Average
and Current plot (MMAC) as well as Time Graphs. The results from a number of sample sites can
be plotted in a single diagram for comparison. The MMAC plots and Time Graphs for this
monitoring phase can be perused in Appendix C.

A diagram of an MMAC plot is shown in the Figure 1 and serves to explain the meaning of each
element in the presentation. Instead of only an average value, twice the standard deviation, given as
one value above and one value below the average is supplied. The standard deviation allows an
idea of the usual range of values measured for the particular constituent at the particular site. A
small standard deviation indicates a stable sample, while a large value represents a high variation in
values. The maximum and minimum values ever recorded at the site are indicated in these plots by
horizontal lines.

——— 4—— Maximum Value

Current Value
2 x Std. Deviation

—+— 4—— Minimum Value

Figure 1. Maximum, Minimum, Average and Current Plot (MMAC).

In this way, a visual comparison may be made between the different sampling points for each
monitoring period. At the same time, the history of each sampling point can be assessed. For
example, if the red rectangle in the diagram was an actual data point, the current value would be
higher than the average. If this is the case for other indicator parameters, and the condition persists
through a number of monitoring events, then progressive degradation is indicated.
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It must be noted that on the MMAC plots in Appendix C, only the sampling sites that were sampled
during the last monitoring phase were included. The geohydrological software package ‘WISH’
(Institute for Groundwater Studies, UOV'S, 2005) was used to evaluate the data.

e The upper horizontal line of the standard indicates the WUL Quality objectives. This is the
limit above which remedial action should be implemented. It does not mean that the water
is unsuitable for a particular use, but rather that the particular situation must be more
thoroughly assessed.

3.3 Affected Drainage Area 1 — Wolwe Spruit Drainage System

The fluctuations in the groundwater and piezometric levels that have been observed since 2005 in
the boreholes of the Wolwe Spruit Area are shown in Figure 2 to Figure 7 with associated tables
describing the trends below each graph.
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Figure 2.

Table 27.
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Upstream and Background Boreholes

Water Level Depth
WATER_LEV [m]
0.0 s =
i —x Ay A—a L e _
A ,A“_A \AA‘,,“‘/A‘
50
R = . r _ - gw s a, TR
10.0 — = AVB31
/ / x AVB36
m—t .  m \ L ¥ AMVB51
e — W - G e, AMB52
15.0 " " AVBS3
= AVBS5
& AMB61
20.0 |
25.0 ¥
v
30.0 y 7 T y
2000 2004 2008 2012 2016
Time

south-west of the ash stack.

south-west of the ash stack.

Water level depths (mbgl) of up gradient boreholes drilled upstream north and west to

Water level trends (mbgl) of up gradient boreholes drilled upstream north and west to

Background Boreholes Upstream from Ash Stack Influences

BHno.

AMB36

AMB31

AMBSS

AMB61

AMBS1

AMB52

AMB53

Site Description

Site Objective

Current State

Monitoring borehole
north of ash stack.

duction borehol

Upgradient borehole with
higher peizometric head
used for background
sample as reference.

Upgradient borehole with

P a
ashing office.

Monitoring borehole
cast of rehabilitated
remedial plant.
Monitoring borehole
west of ashing east of
tar road.

Monitoring borehole
about 700 msouth of
ash stack west of blue
pipeline.

Monitoring borehole
about 1 kmsouth of
ash stack.

Monitoring borehole
south of ash stack
about 1 kmeast of

AMBS2.

higher pei: ic head
used for background
sample as reference.

Seepage from remediation
area.

Drainage to the
southwest.

Upgradient borehole with
higher peizometric head
used for background
sample as reference.

Upgradient borehole with
higher peizometric head
used for background
sample as reference.

Upgradient borehole with
higher peizometric head
used for background
sample as reference.

No access. Bees previously reported. ~ ~

Satisfactory condition.

Dry. Satis factory condition.

No casing , cap and marker post.

No marker post and borehole is blocked

at 28m.

No marker post previously reported. No

locknut.

No locking pin and bees are active at

the borehole.

Phase 48 | Phase 49
12.59 12.82
Dry Dry
253 208
12.75 13
9.5 9.62

1323

2.8

9.74

Phase 50

Phase 51

134

Dry

2.6

9.82

Phase 52

Trend

Comment

13.64

Dry

2.88

24.98

13.79

9.89

Not enough data to establish
trend.

Stable increasing water table
depth since 2014, although
more apparent than at the
other boreholes (possibly due
to abstraction).

Borehole was dry during
current phase.

Stable slightly increasing
water table depth.

Stable.

Stable increasing slightly
since 2014.

Stable.

The water levels (except
at AMBS5 and AMBS3)
exabit the same pattern
with decreasing levels in
2012 increasing
thereafter.

The

apparent.

same pattern with decreasing groundwater level depths in 2012, increasing thereafter are

Except for borehole AMB31 where possible abstraction is causing a slightly steeper

increasing trend since 2015, stable, slightly decreasing trends are visible with no visible influence

from power station activities.
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Table 28. Current phase chemistry — Upstream north and Upstream west to south-west of the Ashing Area.
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. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NOs-N F TDS K Fe Mn | NH&N | COD Coliforms PO4 | NH;-N
GW Quality Objectives Remarks.
Area with " .
Possible No. Site Site. SW Quality Objective
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
é Clean water diversion
3 trench from area north | Ist Sampling point in clean water
@ *AMS1 N k
% st6 of ash stack upstream of |system from north of the ash stack. o Sample
X AMD14.
.% 2 Clean water dam north  |2nd Sampling point of clean water
a £ *AMDI14 |of the ashing area - drainage form the north of ash No Sample
§ .‘.,:) "North Dam". stack.
fa=
a2 . P
o _— Upgradient borehole with higher
% *AMB36 Monitoring borehole peizometric head used for No Sample
north of ash stack.
=z background sample as reference.
[ This borehole is used for background purposes and is
- not within the natural drainage of the ash stack. The
E Production borehole at Upgradient borehole with higher I am:mmuml‘:ay . a:Br‘i:’““"d ol igm“]:"lral
E *AMB31 | peizometric head used for 354/ 3190 511 276 235 386 0363 397 3.57 00 69) 0.052] [pUrposes anc cannol be regarcec as a contravention
2 ashing office. of the WUL due to ashing activities. There was a
° background sample as reference. N R B L
2 sudden unaccounted increase in Mn since beginning
§ of 2016. Continue monitoring to establish
s possible trends of both these parameters.
%
)
| [ This borehole is used for background purposes and is
g Monitori hol ithi ;
2 ab?):lt ‘;T;;gr::;; z fash Upgradient borehole with higher no} ?V“};m the na.tul‘al drau;:gem(iﬂ:e:sh stac.k‘,ﬂmT:lel
7 *AMBS1 peizometric head used for 743 595 41 479 645 686 0277 0318 19.9 0.01 0.03 origin of ammonium may be attributed by agricutural
o stack west of blue purposes and cannot be regarded as a contravention
o - background sample as reference. B . N
g pipeline. of the WUL due to ashing activities. Continue
g monitoring to establish possible trends.
,EJ_ Monitoring borehole Upgradient borehole with higher
(f, *AMBS52 |about 1 km south of ash |peizometric head used for Belo 8.8 8 94 9 23 4 0.469| 0.339 60 09 0.00/ 0.00 0.0 0.025
: I I s s e s et el s s s s
; stack. background sample as ‘
Monitoring borehole Upgradient borehole with higher
*AMBS53 |south of ash stack about |peizometric head used for 0.025
1 km east of AMB52.  |background sample as reference.

The boreholes AMB31 and AMBS51 are used for background purposes and are not within the natural drainage of the ash stack. The origin of ammonium may be attributed by agricultural purposes and cannot be regarded as a
contravention of the WUL due to ashing activities. There was a sudden unaccounted increase in Mn at AMBS51 since beginning of 2016. Continue monitoring to establish possible trends of both these parameters.
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Drainage from the south-west and boreholes drilled on the ash stack

Water Level Depth
WATER_LEV [m]
10.0
15.0
= AVB24D
AMB24S
200 ¥ AMB25D
AMB25S
AMB26D
& AVB26S
& AMB54
250
—
g = EpS_um g . EmEg, .{}
300
35.0 ; ; ; ;
2000 2004 2008 2012 2016
Time

Figure 3. Water level depths (mbgl) of boreholes drilled on the ash stack.

Table 29. Water level trends (mbgl) of boreholes drilled on the ash stack.

Boreholes Drilled on the Ash Stack

BH no. Site Description Site Objective Current State Phase 48 | Phase 49 | Phase 50 | Phase 51 | Phase 52 Trend Comment
Monitoring borehole in |Class H site plus seepage Slightly decreasi ater level
AMB26D |ash stack on standby  |fromash stack to geology |Satisfactory condition. 1780 | 1785 | 1783 | 1781 | 1701 |°® i “;’ef“‘"gz‘&;'oﬂ eve
stack. below ash stack. epth since .
Monitoring borehole in |Class H site plus ash Slightly decreasing water level
AMB26S |ash stack on standby  [stack water level and ash |Damp. Satis factory condition. 17.16 17.23 ~ 17.18 17.29 = )clle h sinceg2000
stack. reference qualities. H :
Monitoring borehole  |Class H site plus seepage . . y . .
AMBS54  [south of hazardous fromash stack to geology [Satisfactory condition. 19.59 19.53 19.68 19.62 19.76 Sllghll}; de:;]re‘f?smgz\gg(;er fevel ;5:5 Zhg:}: ns'e m‘xatel:
disposal site. below ash stack. °pii since : dd et ip . mAy : eroe
ue to historic influences
et 0 5 of brine water irrigation
Monitoring borehole in | Class Hsite plus secpage Slightly decreasing water level seepage from dzl;am
AMB25D [ash stack on standby |fromash stack to geology | Casing rusted and damaged. 12.62 12.84 1227 1217 12.79 = )‘; h si g2000 AMDIZ 'Eh sine wate
stack. below ash stack. A : le;/el ni;:t“l;z water
Monitoring borehole in |Class H site plus ash . . . investigated.
Too low to s le. Cas sted and lightly decreas ter level
AMB25S |ash stack on standby [stack water level and ash oo low to sample. Casing rusted an 10.89 11.45 11.36 11.2 11.68 Stightly cereasing water feve
. damaged. depth since 2000.
stack. reference qualities.
Monitoring borehole in . .
S fir h stack t Slightly di ter level
AMB24D [ash stack on standby |, - P8¢ FOMASSACKION ) i o rusted and damaged. 28.84 29 2897 | 2904 | 2808 [°'EY cecreasing waterleve
below ash. depth since 2000.
stack.
Monitoring borehole in . .
AMB24S [ash stack on standby  |*3" Stackwaterleveland o o cied and damaged. 2587 | 2612 | 2612 | 2648 | 2608 |Slehtly decreasing waterlevel
stack. ash reference qualities. depth since 2000.

The slight rise in water table depth may either be due to historic influences of brine water irrigation
or due to seepage from the clean north dam AMDI14. Although the rise in water levels are
extremely slow, it must be investigated as this means the ash is slowly becoming more saturated
and must be investigated.
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Table 30. Current phase chemistry — South-west of the Ash Stack.
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N . Water Use License . Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, F TDS K Fe Mn NH-N | COD Coliforms PO4 | NH;-N
GW Quality Objectives - Remarks.
Area with . .
Possible No. Site Site SW Quality Objective 6-9.0 | 30 20 0.5 0.5 20 60 025 | 05
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L [CFU/100 ml| mg/L [ mg/L
Conveyor belt south Ash spillages and general
*AMB55V N Il
west of AMBS5S. operations. o Sample
. . Dirty Site No
AMSS50V |Sump at washing bay.  |General operations.
E . Sample
é g Monitoring borehole east
(,”_) i’; *AMBS5S5 |of rehabilitated remedial |Seepage from remediation area. No Sample
2 é’:’ plant.
£ o
s
A f‘é Dirty water southern toe
E = AMSS0 drainage canal start at | 1st sampling point in dirty water Dirty Site No
& § tanker refill point trench west and south of ash stack Sample
ig -g upstream from S48.
e
B Small clean water trench
*AMS30 downstreetm of offices  |1st Sampling point in clean water No Sample
and transfer area stream from west of the ash stack.
discharge into field.
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Table 31. Current phase chemistry — Sites on Ash Stack and directly south of the ash stack - south-western drainage system.

. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca cl SO, | NO;-N F TDS K Fe Mn | NH4-N | COD Coliforms PO4
GW Quality Objectives Remarks.
Area with . .
Possible No. Site Site SW Quality Objective 69.0 | 30 20 0.5 0.5 20 60 0.25
On Map Description Objective
Env. Hazard Exceeding
‘WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L (CFU/100 ml| mg/L
Bri ter irrigati . - I e
AMSI7 fr;:fs‘;*;;' IgAoN O 15 e water irrigation quality. Dirty Site 867 1118|2658 109  200] 1100] 4468 1.9 253 s8] 129 005 0001  0.054 0.086,
Monitoring borehole in .
Class H site ph fi h EC Mg Ca Cl
*AMB26D |ash stack on standby 58 11 8le plus 8ecpage lrom as 82 831 183 385| 0.637 377 000 0001 0035 112 0.044
stack stack to geology below ash stack. NO3-N TDS
4 Monitori hole i i
S onitoring borehole in Class H site plus ash stack water Dirty Site No The deep piezometers of boreholes AMB24, AMB25,
@ *AMB26S |ash stack on standby - [AMB26 and borehole AMB54 were drilled through
= level and ash reference qualities. Sample . L
E stack. the ash into the dolerite sill below the ash stack. The
3% *AMB54 |south of hazardous P pag Mg Cl 8.43 145 80.2 " 103] 178 399 028 868 7.15) 0.00 0.077 0.156]  13.9) 0.028; primary indicator elements within the saturated ash
%5 disposal site stack to geology below ash stack. on top of the geology and on average a recording of
%2 Clean water stream 2nd sampling point in clean water only 385 mg/L in the geology below, as well as the
2z *AMS52 system from west and south of the No Sample prolonged presence of the pollution source is an
s 9 south of the ash stack. MR . 5
] ash stack. indication that pollution migrates slowly to the
= Morog b I [ R it duc 1o bl of e el
=1 H site ph fi h ECM | )
;% 2 |*AMB2SD |ash stack on standby | C 25 F site plus seepage from ag C Mg Ca € 822, 105 217, 4 0362 717 000 0001 0051 102 0.026, [This is the main reason why the pollution remains
03 stack. stack to geology below ash stack. NO3-NTDS localized and is mainly detected in boreholes within
=} o - X
ez Monitoring borehole in Class H site plus ash stack water close proximity to the pollution sources or surface
45 *AMB25S |ash stack on standby P " Dirty Site 8.71 565 980 10.1 325 844 1637 8.49 1.2] 3958 71.5 0.00[ 0.001 0.034] 122f 0.031 activities that may impact upon groundwater.
< stack level and ash reference qualities. f the ash in the vicinity of the histor
= 3 of the ash in the vicinity of the historic
% Dirty water southern toe paleochannel possibly caused by dam AMD14 to the
& drai trench 2nd ling point in di t . . i
@ AMs4g [Cramase trene nd sampling point in dirty water Dirty Site 838 727 1300 937 359|973 2302 0299 0431 s162] 402] 0.00 0001  0.449 0.028 north of the ash stack remains a possible cause of
downstream from trench west and south of ash stack leact from the ash. igate possibilities of
AMS50. either draining dam AMD14 or sealing the dam
K ter trench south| 1l
Sfi:: ::]:acim SOl 3g sampling point in clean water "
*AMS54 system from west and south of the No Sample
downstream from ash stack
AMSS2. s -

Although the EC values and Mg, Ca, Cl and TDS concentrations are exceeded at AMB25D, AMB26D, AMB54 (only Mg and Cl), the trend graphs are stable, increasing slightly. As the purpose of these boreholes are to
monitor the Hazardous Waste site, they had to be drilled directly into ash stack. The deep piezometers extend into the dolerite sill below the ash stack. Even in the presence of the ash stack, groundwater and groundwater
drainage will tend to follow the historic stream system or paleochannel coming from the dam north of the ash stack. The groundwater in the sill occurs between the dolerite sill and thinly covered geology on top of it (so-called
bedding plane fractures) where the borehole acts as a sump collecting this seepage. It must be requested that the boreholes drilled into the ash stack be removed from the WUL as it can be expected that the ash stack
would impact on the geology directly below it.
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Figure 4.

Table 32.
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Drainage from the south-west with boreholes directly south and further downstream of
the ash stack — western drainage system

Water Level Depth
WATER_LEV [m]
0.00 - -
N X M
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A /
0.50
by y ¢ "
\
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250 4
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ash stack.

Water level depths (mbgl) of boreholes monitoring the south-western drainage system of

Water level trends (mbgl) of boreholes monitoring the south-western drainage system of

Boreholes Monitoring the South-Western Drainage System
BHno. Site Description Site Objective Current State Phase 48 | Phase 49 | Phase 50 | Phase 51 | Phase 52 Trend Comment
Monitoting borehole Seepage fro.mash stack,
on south-eastern souther dirty water Slightly increasing water level
AMB92A trench and clean water  |Satisfactory. 1.52 173 173 18 179 Bty increasing
corner of ash stack - . depth since 2014.
stream drainage to deep
Deep. N
aquifer.
Seepage fromash stack,
Monitoring borehole  [southern dirty water q
N h lish
AMB90A |south of ashing area  [trench and clean water  [No marker post. Unable to open. 1.37 1.62 ~ ~ ~ ot enouga ?r::ldm Stabl
east of stream - Deep. [stream drainage to deep :
aquifer.
AMBG67A [Monitoring borehole | Seepage from ash stack to] . i . ory condition. 198 | 200 | 221 | 225 | 235 |Slightlyincreasing waterlevell .y \ioievels ofal
south of ashing area.  [deep aquifer. depth since 2014. these boreholes have
AMBerp |Monitoring borehole  |Seepage from ash stack o), o tory condition. B e M o crclcd to nearly the
south of ashing area.  |upper aquifer. depth since 2014. .
Seepage fi h stack same levels of 2012 prior
Monitoring borehole | SSPa8¢ fromash stack, to the rising since 2014,
o southern dirty water . .
south of ashing area Decreased since the previous
AMB93A trench and clean water ~ |No marker post. 239 2.56 252 2,61 237
and AMB90 and east . phase.
stream drainage to deep
stream - Deep.
aquifer.
s || ISEIE | it sl (St et 238 237 248 2.56 Pl faceasedlneattopens
south of ashing area. phase.
Impacts fromash stack
I mpacts from " stac Borehole use to be artesian for}
Monitoring borehole  [and southern dirty water . - .
. No Plinth. Casing bent and difficult to the last phases. Water level
AMBO02 |upstreamashing area  |trenches upon western Art 0.1 0.1 0.1 0.25 . .
. L remove cap. depth has increased since the
settling dam. clean water diversion and .
. previous phase.
drainage system.

The same pattern with decreasing groundwater level depths in 2012, increasing thereafter are

apparent.

overflows of the silted southern dirty water trench which has been cleaned.

Some variability seen at AMB93 may indicate surface water activities (such as the
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Table 33.  Current phase chemistry — Sites directly south of the ash stack - south-western drainage system.
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. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NOs-N F TDS K Fe Mn | NH&N | COD Coliforms PO4 | NH;-N
A n GW Quality Objectives = " . Remarks.
rea wi . " -
Possible No. Site Site SW Quality Objective 69.0 | 30 20 0.5 0.5 20 60 025 | 05
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
. Dirty water southern toe
5 i 3rd ling point in di t
2 AMs3s |drainage trench rd sampling point in dirty water Dirty Site 846 1079 2110] 213  s84| 1707] 3652  0.269| 0345 sa16| 282 0.04/ 0001 0332 0.05
@ downstream from trench west and south of ash stack
=
E] AMS48.
2 Monitoring borehole in
=
el Seepage from ash stack to below EC Na Mg Ca CJ|
& * sh s .
; ‘AMB24D a:h ls(tack on standby ash. SO4 TDS Mn 0.028]
! ISVI“C e See AMB26D&S Above
2 onitoring borehole in . .
Ash stack wat 1 h Di ite N

Z | *AMB24S |ash stack onstandby |31 stack water leveland af irty Site No
3 reference qualities. Sample
2 stack.
=
2 Clean water stream {3 . e point in the clean
E south of the ash stack
~ *AMS15 water stream from west and south No Sample
E downstream from of ash stack
@ AMS54. )
Z
i Monitoring borehole on  |Seepage from ash stack, southern EC Na Mg Ca C]
=] *AMB92A |south-eastern corner of |dirty water trench and clean water SO4 TDS Mn 0.026;
P
2 ash stack - Deep. stream drainage to deep aquifer. NH4-N
« These boreholes are directly south of the ash stack,
E Monitoring borehole on  |Seepage from ash stack, southern EC Na Mg Ca C southern dirty water AWR trench and clean surface
(% *AMB92B |south-eastern corner of |dirty water trench and clean water SO4 TDS Mn 0.027; Yvater streams possl'bly. impacted by overflows or
% ash stack - Shallow. stream drainage to shallow aquifer. NH4-N !mp aired flow of the duttvaater t.rench.. ._rh_ese
s impacts may be seen within the direct vicinity of the
‘s t , but it is not reflected by that geok f the
g‘ Monitoring borehole Seepage from ash stack, southern fn::i:lssw:ere ‘liol:‘;h:ese:rz fu:’Lhe: ﬂg:;(:}%z orfe
= * i i
E "AMB90A s?uth of ash;lg area east |dirty wa:;:r. trench a;d cleani\;later No Sample streams. These dirty water trenches have been
ﬁ of stream - Deep. stream drainage to deep aquifer. cleaned. Continue monitoring to record trends
=z and possible improvements.
§ Monitoring borehole Seepage from ash stack, southern

*AMBY0B |south of ashing area east |dirty water trench and clean water No Sample

of stream - Shallow. stream drainage to shallow aquifer.

The deep piezometer of AMB24 (as explained earlier at AMB25D, AMB26D and AMB54) extend into the dolerite sill below the ash stack. Even in the presence of the ash stack, groundwater and groundwater drainage will
tend to follow the historic stream system or paleochannel coming from the dam north of the ash stack. The groundwater in the sill occurs between the dolerite sill and thinly covered geology on top of it (so-called bedding plane
fractures) where the borehole acts as a sump collecting this seepage. It must be requested that borehole AMB24D drilled into the ash stack be removed from the WUL as it can be expected that the ash stack would
impact on the geology directly below it.

Borehole AMB92 is directly east of the stream running in a southerly direction from the ash stack (part of the historic stream or paleochannel from the north dam AMD14) of the ash stack where the southern dirty water trench
was silted causing sporadic overflows being reflected in the shallow geology (AMB92B). The trench has been cleaned and improvements are expected. The deep horizon is sampled below the sill reflecting possible impacts
below the sill. The similar chemistry of the deep and shallow horizon may however reflect diffusion. This borehole must be plugged prior to extension of the ash stack. Future boreholes must be drilled as deep and
shallow pairs to be able to distinguish between water from above and below the sill.
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Table 34. Current phase chemistry — Sites 200 meters and further south of the ash stack - south-western drainage system.

Wat Li
Site Information ater Use License pH | EC | Na [ Mg | ca | a |so, [No.N| F |Tps| k | Fe | Mn | NHeN | cop| FR | pog | NH,N
Classifications Coliforms
N - GW Quality Objectives Remarks.
rea wi . .
Possible No. Slfe ) _S“e_ SW Quality Objective
On Map Description Objective
[Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
Cle: ter str . L
sou:l;l:;ih?:she:t‘:ck 5th Sampling point in clean water
*AMS29 downstream from stream from west and south of ash | No Sample
AMSIS, stack..
xz?;tzgi;;re::;: and Seepage from ash stack, southern EC Na Mg Ca C]
*AMB93A AMB90 and eisl of dirty water trench and clean water S04 TDS Fe 0.005]
< " D stream drainage to deep aquifer.
g Lﬁ%@ ol See remarks at AMB92 above..
onitoring borehole
> & . Seepage from ash stack, southern
o . south of ashing area and | .
& .y ‘AMB93B dirty water trench and clean water 0.026
s g AMB90 and east of . )
g s stream - Shallow. stream drainage to shallow aquifer.
2 - .
A g
£ < Monitoring borehole Seepage from ash stack to deep ECMgCaCl o . . . . v
i3
s 2 Monitoring borehole Seepage from ash stack to upper EC Mg Ca Cl - . o o o - . v
£ 35
2 § The fact that this borehole is clean and further from
& > Monitoring borehole surface water impacts and the boreholes close to the
& £ *AMB64 e . Seepage from ash stack. 0.028] streams reflect impacts confirms that the negative
gA south of ashing area. 5 . . L
52 impacts are more prominent in close proximity to
(=) : surface water activities.
EE
&0 ffle 1.:: :’:;::;:{mh south 6th sampling point in clean water
4 *AMS36 stream from west and south of ash No Sample
% downstream from stack
= AMS29. .
This borehole is standing in the clean water stream
Monitoring borchole Impacts from ash stack and system that has been impacted upon by the previously|
*AMBO2 |upstream ashing arca southern dirty water trenches upon ECMgCaCl 0.032 explained AWR trench that has now been cleaned.
settling dam. western clean water diversion and TDS ' Inspect and clean dirty water trench regularly
2 . drainage system. and continue monitoring to record possible
improving trend.

Boreholes AMB93 and AMB67 are approximately 25m south of the ash stack where the southern dirty water trench was silted causing sporadic overflows being reflected in the shallow geology (AMB93B) as these boreholes
are close to the south-western stream. The trench has been cleaned and improvements are expected. The deep horizon is sampled below the sill reflecting possible impacts below the sill. The similar chemistry of the deep and
shallow horizon may however reflect diffusion. These boreholes must be plugged prior to extension of the ash stack. Future boreholes must be drilled as deep and shallow pairs to be able to distinguish between water
from above and below the sill.

Borehole AMB64 is 800m further south, and not close to streams indicating unaffected geology when not in close proximity to surface impacted sites. Borehole AMBO2 is standing in the impacted stream (due to the silted
southern dirty water trench which has been cleaned) running from the ash stack past boreholes AMB93 and AMBG67. Increasing trends in some indicator element concentrations are noted, however, improvements are expected
due to the cleaning of the southern dirty water trench.
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Drainage from the south-east and boreholes directly south of the ash stack — eastern
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Figure 5.

Ash Stack.

Table 35.

system (mbgl).

Water level depths (mbgl) of boreholes monitoring the south-eastern drainage system of

Groundwater level trends (mbgl) of boreholes monitoring the south-eastern drainage

Boreholes Monitoring the South-Eastern Drainage System

BH no. Site Description Site Objective Current State Phase 48
Background borehole [Upgradient borehole with
east of ash stack, just  |higher peizometric head |Not inspected during this monitoring
FBB320 ~
south of two old used for background event.
cement dams. sample as reference.
S fromash stack,
bt |
AMBIIA [south of ashing area Y No marker post. 32
and clean water stream
west of stream - Deep. B .
drainage to deep aquifer.
Monit chol
AMBG65 onitoring l’?om nole Seepage fromash stack. |No locknut or pin. 1.59
south of ashing area.
i g boEiels | SRR SO S oo o cmeRiion, 1.98
south of ashing area.  [deep aquifer.

Phase 49

3.38

1.62

2.01

B50

1.71

221

Phase 50

Phase 51

341

175

225

Phase52

Trend

Comment

224

1.98

235

No data

Variability indicate surface
water impacts. A sudden rise
in more than a metre is
aparrant.

Increased since the previous
phase with an incresing trend
since 2014.
Increased since the previous
phase. Increasing trend is
visible.

The water levels of all
these boreholes (except
AMBY1A) have
recoverded to nearly the
same levels of 2012 prior
to the rising since 2014.

Boreholes AMB65 and AMB91 are directly south of the ash stack below the eastern clean water
diversion underneath the ash. These boreholes must be plugged prior to extension of the ash
stack. Future boreholes must be drilled as deep and shallow pairs to be able to distinguish
between water from above and below the sill.

GHT CONSULTING

TUTUKA POWER STATION - OCTOBER 2016 — PHASE 52 REPORT

RVN 724.18/1689



- 44 -

Table 36. Current phase chemistry — Sites south-east of ash stack - South eastern drainage system.

. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NOs-N F TDS K Fe Mn | NH&N | COD Coliforms PO4 | NH;-N
GW Quality Objectives Remarks.
Area with . .
Possible No. Site Site SW Quality Objective 60
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L

Back d borehok

e:; f;‘::z stac‘li .o :t Upgradient borehole with higher
E *FBB320 L peizometric head used for No Sample
Z south of two old cement background sample as reference
I dams. grou P )
o
g 0
Qg
g < Clean water diversion Ist sampling point of castern
23 *AMS69 |under ash stack flowing | . mp s D . No Sample
s = {0 AMSGS, diversion of Wolwe Spruit.
23 :
s 3
28
é : f;za;\:t:f; ts]:ez;:]n ee;st‘ 2nd sampling point of eastern - Surface runoff from the ash stack is directly flowing
s 8 s s
2E | amses |° % Wing past) 2nc sampig p i Exceed | ECCINO3-N | 841 2588 6957 67.6 662 3804 1031s| 163 0263 22218| 293|000 0.001] 0383 0.093 into this stream. Install dirty water trench at the
7= AMB9I south of ash diversion of Wolwe Spruit. .
@ > south-eastern side of the ash stack.
% E stack.
_E 2 Monitoring borehole Seepage from ash stack, eastern
= g _ . .
g b ;\V/[E;Sr:j::—j:re;::eh(],)]:e - stream drainage to deep aquifer. Surface run-off from the ash stack is directly running
° ° south of agshjn area Seepage from ash stack, eastern into stream AMSG68 next to these boreholes and may
2z *AMBY91B west of strears dirty water trench and clean water Exceed Na F 9.18| 93.8 258 0. 1.04) 504 37 0.53] 24 603 1.01 0. 0.363 0.027 thus impact on this borehole in close vicinity to the
§ Shall stream drainage to shallow aquifer. “ stream. Install dirty water trench at the south-

low. eastern side of the ash stack.
*AMBes [Monitoring borehole (e from ash stack. EC Mg Cl 0.027,
south of ashing area.

Boreholes AMB65 and AMBI1 are directly south of the ash stack below the eastern clean water diversion underneath the ash. The Na and Fl concentrations at AMB91A&B may be associated with geology. The trench has
been cleaned and improvements are expected. The deep horizon is sampled below the sill reflecting possible impacts below the sill. The similar chemistry of the deep and shallow horizon may however reflect diffusion. A

clean/dirty water separation system must be installed. These boreholes must be plugged prior to extension of the ash stack. Future boreholes must be drilled as deep and shallow pairs to be able to distinguish
between water from above and below the sill.
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Dirty water dams — southern drainage system

Water Level Depth
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Figure 6.
dirty

Table 37.
dirty

water dams.

water dams.

Water level depths (mbgl) of boreholes in the southern drainage system monitoring the

Water level trends (mbgl) of boreholes in the southern drainage system monitoring the

Boreholes Monitoring the South-Eastern Drainage System - Dirty water dams

BHno.

AMB63

AMB21

AMBS56D

AMBS56S

Site Description
Monitoring borehole
below settling water
dam.

Production borehole
south of ash stack next
to the clean water dam.
Monitoring borehole
between clean and dirty
water dam. Deep.

Monitoring borehole
between clean and dirty

water dam. Shallow.

Site Objective Current State Phase 48 [ Phase 49 | Phase 50 [ Phase 51  Phase 52 Trend
Seepage fromsettling . Increased since 2014. Overall
dam AMDO9. Cap damaged. 0.59 0.87 0.92 0.64 0.90 stable.
5 Fluctuations due to
S from dirt; t
cepage from irty water Satisfactory condition. 6.29 6.49 7.28 7.29 7.00 | abstraction, but overall stable
dam AMDO08
trend.
Seepage from dirty water .

Increased since 2014. O 11
damAMDO8to deep  |Satisfactory condition. 282 283 312 312 303 | Mmereased ‘:‘[‘:gle vera
aquifer. ) |
Seepage from dirty water .

In d 2014. Overall
dam AMDOS8 to shallow [Satisfactory condition. 265 281 319 | 300 | 286 | M S:::sle verd
aquifer. b

Comment

The water levels of all
these boreholes have
recoverded to nearly the
same levels 0f 2012 prior
to the rising since 2014.

The slightly deeper water level depth at AMB21 may be due to previous abstraction. The trends are
It was confirmed that the electricity has been removed and that no further

however stable.
abstraction will be taking place.

GHT CONSULTING

TUTUKA POWER STATION - OCTOBER 2016 — PHASE 52 REPORT

RVN 724.18/1689



Table 38. Current phase chemistry - Southern Drainage System. Dirty Water dams.
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water dam. Shallow.

'AMDO08 to shallow aquifer.

. . ‘Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NOs-N F TDS K Fe Mn | NH&N [ COD Coliforms PO4 | NH;-N
GW Quality Objectives Remarks.
Area with " .
Possible No. Site Site SW Quality Objective
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L |CFU/100 ml| mg/L | mg/L
First dam (dirty settling . . .
L Di ter settling da it e
AMD09 |dam) in dirty water an‘;"; "::;;;: & cam quatiies Dirty Site 824 2126 4578| 226 953 4140 6119 0391 0389 16311| 20s| 0.02] 0001 0325 0.027
system. P :
This borehole is directly below dam AMDO09 and
g Monitoring borehole precipitated salts have been recorded in the dirty
2 *AMBG63 |below settling water Seepage from settling dam AMD09. 0.03 w.aler trench cf)nnectmg the overflow of this dam
& dam. (with the next dirty water dam AMDOS downstream.
A The water level of dam AMD09 must be
_g % regulated to prevent overflows.
sz
E :’” Abstraction was stopped whereby the dewatering
"E ) Production borehole cone causing gradients towards the borehole would
3 = . Seepage from dirty water dam EC Mg Ca Cl recede. Continue monitoring and keep
- ‘AMB21 |south of ash stack next 0.028 . )
£ {0 the clean water dam. AMDO08 TDS preventing impacts from the dirty water
2 2 ) trenches upon the clean water streams south of
& 8 the ash stack.
.
ER Second dam (dirty water
£ Di it
EZ | AMDOS |dam) inthe dirty water |2 aicr dam qualites and 0.047
ol operations.
é E system.
& a
2 Monitoring borehole
onitoring bore! .
z
3 *AMBSG6D |between clean and diry | SccPAge from dirty water dam 154
= AMDO08 to deep aquifer.
water dam. Deep.
Monitoring borehole Surface spillages or overflows from this dam may
s . Seepage from dirty water dam occur. The impacts on the shallow piezometer are
*AMBS56S |between clean and dirty CINH4-N 0.284]

reflected by the chemistry. Prevent overflows by
lowering the water level of dam AMDO08.

Impacts at borehole AMB63 directly below the first dirty water dam AMDO09 may reflect impacts from the dam or historical overflows. Similar chemical concentration measured at borehole AMB02 and AMB21 may indicate
recharge occurring from the same impacted region. Groundwater gradients created towards borehole AMB21 due to previous abstraction may have enhance the movement of contaminants from AMBO02 to AMB21. As already
stated, no abstraction is taking place anymore. Monitoring must continue in order to establish improvement and possible cause due to earlier abstraction.

Even though it might seem impacts from the second dirty water dam (either through overflows or seepage) are visible in the shallow piezometer of borehole AMBS56, the absence of SO4 (with a concentration of 11083 mg/L in
the dam), this seems unlikely. The presence of Cl and NH4 may be due to cattle utilizing the water directly below the dam wall. The farm is being evacuated. Monitoring must continue in order to establish improvement
and possible cause after evacuation of the land.
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Figure 7.

Table 39.
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Clean water dam — southern drainage system

Water Level Depth
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dirty water dams.

the dirty water dams.

Water level depths (mbgl) of boreholes in the southern drainage system monitoring the

Water level trends (mbgl) of boreholes the in the southern drainage system monitoring

Boreholes Monitoring the South-Eastern Drainage System - Clean water dam

BH no. Site Description Site Objective Current State Phase 48| Phase 49 | Phase 50 | Phase 51| Phase 52 Trend Comment
Monitoring borehole |Seepage from clean water Increasing trend since end of
AMB77D | south of clean water |dam AMDO7 to deep part |No cap and marker post. 238 2.66 2.76 3.14 3.76 2014,
dam AMDO7. of aquifer. These increasing trends
Monitoring borehole  [Seepage from clean water s i g el of reflect a general lower
AMBT7S |south of clean water ~ |dam AMDO7 to shallow |No cap and marker post. 047 0.54 0.63 0.76 1.00 2014, water table of between 1.5
dam AMDO7. part of aquifer. and 2 meters since 2014.
AMBOIL Monitoring borehole  |Seepage from clean water [No marker post or plinth. Old beehive in 248 251 204 168 308 Increasing trend since end of
south clean water dam. |dam. borehole. 2014.

No abstraction is taking place that could cause the increase in groundwater depths. This may be due
to general drier conditions experienced.
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Table 40. Current phase chemistry - Southern Drainage System. Clean Water dam.
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Site Information W‘gf;g;i;’zz:“ pH | EC | Na [ Mg | ca | a |so, [No,N| F | TS| K | Fe | Mn | NH-N | COD c:;::::n . | Pos | NN
GW Quality Objectives Remarks.
Area with . .
Possible No. Site Site SW Quality Objective
On Map Description Objective
[Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L |CFU/100 ml| mg/L | mg/L
Surface water impacts are evident at this dam. This
can possibly be due to overflows from the upstream
dirty water dams as well as the previous overflows
Clean water dam at the Effectiveness of clean water bypass from the silted southern dirty water trenches (which
*AMDO7 |end of the dirty water system to clean water dam, Exceed EC CINO3-NF 8.39 413 704 111 126 744 783 0.622| 0.898 2683 30.4|  0.00] 0.001 0.195 0.086 has been cleaned) into the clean water streams, as
system. 'well as the absence of south-eastern clean/dirty
'water separation at AMS68 and AMS69. The
clean/dirty water system south of the ash stack
» must be regularly inspected and maintained.
8
: The exceedances in Fluoride detected in borehole
< . AMB77 may be attributed to the fact that Fluoride is
s Monitoring borehole Seepage from clean water dam easily released (via ion exchange) from rocks through|
= *AMB77D |south of clean water AMDO7 to deep part of aduife F 0.629 " & . N
2 dam AMDO7. P part ot aquiter. natural processes due to slight changes in chemistry
4 (or even artificial recharge) which may arise from the|
g clean water dam AMDO7 — this may dislodge fluoride
5 from the geology as detected in boreholes AMB77.
‘;“ o The fact that dam AMDO7 contains polluted water
S | A7 souh o sk atr ST Fom e water dam o] [T abance mexchungeand e rekse
o} dam AMDO7 AMDO7 to shallow part of aquifer. of F from the geology.  Imp: P !
1 m . 'water dam AMDO7 must be prevented, as this
E may be reflected downstream from this dam.
@
>
E“ *WSS61 Ups‘t‘ream ﬁf‘::;l:l::/ SS32. Upstream from confluence.
'g Tributary joining Wolwe
a *WSS32 [Spruit from east just Tributary background sample. No Sample
é‘; north of road.
é The exceedances in Fluoride detected in borehole
f AMBOI may be attributed to the fact that Fluoride is
g easily released (via ion exchange) from rocks through|
% natural processes due to slight changes in chemistry
2 (or even artificial recharge) which may arise from the]
_% *AMBO1 Monitoring borehole Seepage from clean water dam. 0.028 clean water dam AMDO7 — ll?xs may dislodge fluoridef
& south clean water dam. from the geology as detected in borehole AMBOI1.
= The fact that dam AMDO7 contains polluted water
§ may however enhance ion exchange and the release
© of F from the geology. Impacts upon the clean
% 'water dam AMDO7 must be prevented, as this
Ed may be reflected downstream from this dam.
The sample was obtained from stagnant water under
the bridge which may possibly cause elevated
ions due to ion from
Strearn leaving the evaporation. The upstream samples WSS61 coming
*WSS06 |ashing area at the Stream leaving ashing area. EC CIF PO4 2.93 from the overflow of dam AMDO7, as well as the
southern side. castern tributary WSS32 were dry. Impacts upon
the clean water dam AMDO07 must be
prevented, as this may be reflected downstream
from this dam. The quality limits must be
revised.

The exceedances in Fluoride detected in boreholes AMB77 and AMBO1 may be attributed to the fact that Fluoride is easily released (via ion exchange) from rocks through natural processes due to slight changes in chemistry or
water table depth (artificial recharge which may arise from the clean water dam AMDO7 or receding water table due to diminishing rainfall) dislodging fluoride from the geology as detected in boreholes AMB77 and AMBOI.
This may be a natural process.
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Wolwe Spruit Clean and Dirty Surface Water Sites
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Figure 8. Bar charts of the electrical conductivity at sampling sites along the southern drainage system of the ash stack - Wolwe Spruit

Impacts upon the Wolwe Spruit may occur at the south-eastern corner of the ash stack in the absence of a clean/dirty separation system, which once again emphasize the need for proper clean/dirty water separation.
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3.4 Affected Drainage Area 2 — Pretorius Spruit Drainage System
The fluctuations in the groundwater and piezometric levels that have been observed since 2005 in

the boreholes of the Pretorius Spruit Area are shown in Figure 9, while the water level trends are
described in Table 41.

3.4.1 South and south-eastern Power Station impacts

Water Level Depth
WATER_LEV [m]
0.0
-=- PMB04
" PMB75
50 — -¥ PMB76
| .
]
10.0 T T T T
2000 2004 2008 2012 2016
Time

Figure 9. Water level depths (mbgl) of boreholes located in the Pretorius Spruit Drainage System
(Drainage from south-east and east of the Power station.

Table 41. Water level trends (mbgl) of boreholes located in the Pretorius Spruit Drainage System
(Drainage from south-east and east of the Power station.

Southern Drainage System - Power Station Impact

BH no. Site Description Site Objective Current State Phase 48 | Phase 49 | Phase 50 | Phase 51| Ph52 Trend Comment
Monitoring borehole
PMBT6 |8t ofpowerstafiun Seepage fruvm t‘emporzuy Salisfhctow condition. Sudden increase 527 543 284 500 579 Increase since the previous
and north-east of old  [coal stockpile in PS area. |in water level depth. phase.
coal stockpile.
The rise in the water table
is an indication of
external influences on the
groundwater table. There
Monitoring borehole 1o resembah.]ce
south east of power Seepage from temporary Decreasing water level depth beiEEn (e d iy G
PMBT75 . L Satisfactory condition. 1.09 1.44 1 1 1.49 s this borehole and the
station and south of  [coal stockpile in PS area. since 2004. 3
—— possible seeping dam.
PMD24 to the north ofit.
These may either be due
to leaking pipes or water
fromthe coal transfer
house.
Monitoring borehole
south-east of power Seepage from Stein Infested with bees and no locknut or . .
PMBO4 station and Stein Muller Dam - PMDI10. pin. - - - - - Borehole infested with bees.
Muller Dam.

The steady decrease in the water level depths may indicate external influences. There is however
no comparison between the groundwater and that of the dam PMD24. The presence of leaking
pipes or water from the coal transfer house must be investigated.
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Table 42. Current phase chemistry — South and south-eastern Power Station Impacts.
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. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NO;-N F TDS K Fe Mn | NH4&N | COD Coliforms PO4 | NH3-N
GW Quality Objectives Remarks.
Area with . .
Possible No. Site Site SW Quality Objective
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
AMD27 Raw Water.dam South |Leakage detection of clean water No Sample
of the shooting range. losses.
'When measured against WUL Quality Objectives,
only Na and Fe areas exceeding. Surface water was
detected flowing past the borehole in 2010. A leaking|
valve at the Raw Water Dam was consequently
= detected and repaired with the last surface water
8 . seen in 2015. It is unclear for how this has been
E Monitoring borchole leaking prior the eventually surfacing at the stream
= *AMBG61 |west of ashing east of ~ [Drainage to the southwest. 0.069 ep urlacing
Z Lar road next to the borehole. The artificial recharge may have
_‘g ) caused release of constituents from the geology due
= 5 to disturbance in the natural balance. There are
= . A
E = currently no Power Station activities directly
2 £ influencing groundwater qualities at this borehole.
R Continue monitoring to establish possible
g .é trends or recovery.
=
g
g Clean Surface
5 *AMS64 |catchemnt upstream Runoff from ash conveyor. No Sample
H from AMB61.
%
St mans e . st e s et
*PMSO03 [east of power station | Clean water run-off. Exceed Pos 804 674 875 18 393 239 0.6 0.001 0.08 3.86 veyor m i — Waeh may
y on 0
next to road. IInspect conveyor regularly and clean spillages.
Upstream sample point
*PSS59 |form the east flowing Upstream from PSD04. No Sample
into PSD04.

The exceedance of Na and F at AMB61 has been historically recorded. The occurrence may be from local geology. It is recommended that the WUL parameters be amended grouping boreholes into similar classification
groups according to locality and geology. Inspect conveyor for ash spillage to minimise impact on PMS03.
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Table 43. Current phase chemistry — South-eastern Power Station impacts.

-5 -

Wat Li
Site Information ater Use License pH | EC | Na [ Mg | ca | a |so, [ No.N| F |Tps| k | Fe | Mn | NHeN|cop| F2 | pos | NH,N
Classifications Coliforms
GW Quality Objectives Remarks.
Area with . .
Possible No. S‘fe . .Slle. SW Quality Objective
On Map Description Objective
[Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
Variability of Cl indicate that thi hole might ha
Monitoring borehole east ana‘ ity of Cl indicate o b?r?. ole might have
of power station and Seepage from temporary coal oecn impacted upon by surface activites of the
+pmB76 | P page porary c 875 103 172] 192 145 46| 06471 0349 544 20| 000 0001  0.095 0.028 temporary coal stockpile (now removed and
north-east of old coal ~ |stockpile in PS area. - . - "
. d). Continue monitoring to establish
stockpile. .
possible trends or recovery.
£
é Small d ith of Dirty Site N
5 pMp24 |DTRHCAMSOUROL e south of temporary CSP. irty Site No
z temporary coal stockpile. Sample
=]
55- Temporary Coal
§ z PMD24V |Stockpile - Removed and|General operations. Dirty Site
g -
L
z g
= Even though this borehole is downgradient from the
:{': :':) old emergency stockpile and small pollution control
A~ § Monitoring borehole dam PMD24 in the power station, the recorded
£ *pMp7s |SOuth ast of power Secpage from temporary coal 0,034 chemistry of this dam is not reflected at this borehole
= station and south of stockpile in PS area. and it is thus not ly that this dam imp.
2z conveyor. on this borehole. The trend is however downward.
3 . - . .
g- (Continue monitoring and inspect site for
= possible leaking pipes.
*PMS65 Seepage water in vicinity | Seepage water in vicinity of
of PMB75. PMB75.
Cle: 1 1-off'
an Water rirot g yn-off from PS & overflow from
PMS41  |canal from power station " ing t No Sample
0 PMD10. eastern cooling towers.
PMS41V_|Emergency Stack General

Limited surface water impacts may be visible at PMB76 (upstream from now removed temporary coal stockpile) and PMB75 (downstream from coal transfer house) without resemblance between surface- and groundwater.
However, due to decreasing water level depth, the situation must be closely monitored to establish possible influences. Re-evaluation of WUL objectives must include these sites.
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Table 44.  Current phase chemistry — South-eastern Power Station impacts (dirty water dam).

- 53 -

Wat Li
Site Information ater Use License pH | EC | Na | Mg | ca | @ | so, | NowN| F |[TDs| K | Fe | Mn | NHN [cop| F2 | pog | NH.N
Classifications Coliforms
N i GW Quality Objectives ! ! ! !“ !“ll m I!ll !““ !lm m I mlm !“ ll!“ ll !" I Remarks.
rea wi . .
Possible No. Site Site SW Quality Objective 69.0 | 30 20 0.5 0.5 20 60 025 | 0.5
) ] On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L [CFU/100 ml| mg/L | mg/L
Sewage transfer pit in . N
59C south-western corner. Monitoring status of equipment.
E
s Stein Muller Dam south- Stein Muller Dam downstream from
z PMDI0 |east of the power o . wnstream i Dirty Site 818 676 1311 812 145 726 233 163 268 4835 733 001 0.001 0.08) 0.162
2 station. )
§ Monitoring borehole
& south-east of power Seepage from Stein Muller Dam -
=3 *pMBo4 |*O X No Sampk
g 2 station and Stein Muller [PMD10. © Sample
@ g Dam.
Z2 < Stream south of the
235 stati i
28 *PMS02 puvﬁ/er station with Overflow from PMD10. No Sample
&~ drainage water fi P
E inage water from
H dam PMD10.
£ Farm dam south of the [ [P | [— Overflows from dam PMD10 may be reflected in this|
& o . . .
power station. Water Farm dam downstream from . dam due to concentration by evaporation. Regulate
5 *PSD04 E; EC CIF 2. 2053 140| 198] 4l 3225 .4 2 6902 72.3 0.00 1.15 0.656| .
43) S drains from dam PMD10|PMS02 & PMS03. ool ca ik o 2 L S itke the water level of dam PMD10 and prevent
S
A~ and PMS02. overflows.
Tributary of Leeu Spruit
*PSS11 |south of the power Downstream from PSD04. No Sample
station.

Although the exceedance of the elements at PSD04 may be exaggerated by concentration, dam PMDI10 is the only contaminated upstream source. This once again emphasizes the control of the water level of this dam.
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3.4.2 South and south-western Power Station impacts

Table 45. Current phase chemistry — South-western Power Station Impacts.

- 54 -

Site Information Water Use License pH | BC | Na | Mg | ca | |50, [NoeN | B[S | K | Fe | Mn | NHoN|COD| N | pog | NHRN
GW Quality Objectives Remarks.
Area with . .
Possible No. Site Site SW Quality Objective 69.0 | 30 20 0.5 0.5 20 60 025 | 05
On Map Description Objecti
Env. Hazard Exceeding
‘WUL Class Elements mS/m | mg/L | mg/L [ mg/L | mg/L | mg/L mg/L mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L |CFU/100 ml| mg/L | mg/L
Stream south of the
. power station with Overflow from dam in bird
PMS58 drainage water from sanctuary. No Sample
dam in bird sanctuary.
Small dam next to the None of the power station actives are impacting upon
*PMDI16 |western security gate of |Clean water dam. Exceed NO3-N 7.97 28.8 18.7 142 223 14.4|  39.7| 0.662 0.313 170! 5.02] 0.00/ 0.001 0.145] 0.035 this site. Determine the source of inflow near the
the power station area. 'western security gate.
T‘:S Stream south of the
2 . ith
] *PMS21 poncr station Wl\l Overflow from PMD16. No Sample
= S drainage water from
£ E dam PMDI6.
@0 & e |
e Possible fountain west of ; .
Possible fountain west of PMD11
£ 8 | *PMS66 [PMD1landnorthof | o C O WSO No Sample
s g and north of fence.
E £ fence. .
g Contractors area south
= of western cooling Remove oil containers and placed in
@ PMS70V
[ towers south of Power |oil sump.
E Station
=
Canal flowing into . Dirty Site No
PMS70 1 tions.
S PMD29. General operations. Sample
Contractors area south
PMS70V of western cooling R.emove oil containers and placed in Dirty Site N
towers south of Power |oil sump.
Station
PMD29 Ash senhng ponds in General operations. Dirty Site No
Power Station. Sample
107C Sewage transfer pit in Monitoring status of equipment.
south-western corner.

The source of the water flowing into dam PMD16 must be determined.
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Table 46. Current phase chemistry — South-western Power Station impacts (dirty dam)

- 55 -

Wat Li
Site Information ater Use License pH | EC | Na | Mg | ca | @ | so, | NowN| F |[TDs| K | Fe | Mn | NHN [ cop| F2 | pos | NH.N
Classifications Coliforms
GW Quality Obiectives | S0I8 | NS0 [ 200 | 700 | IS0 | 200 00| O |00 [ R0 oo oo | Remarks.
Area with . .
i No. Site Site SW Quality Objective 6-9.0 | 30 20 0.5 0.5 20 60 025 | 0.5
Possible
On Map Description Objective
[Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L [CFU/100 ml|{ mg/L | mg/L
Clean water run-off’
Run-off from PS.
PMS56 |canal from power station un-off from PS No Sample
to PMDI11.
transfer pit i
7C Sewage transfer pit in Monitoring status of equipment.
south-western corner.
PMS47 Canal from the cooling |Run-off from PS & overflow from | Dirty Site No
- towers west to PMDI11. |western cooling towers. Sample
£
3
< | pmpyy [PB Thermal Dam south DB Thermal Dam downstream fromj 1y, oo 8si|  277] sm| 33) a7 2600 845 0559 11| 1968|316 0.00] 0001  0.104 0.302
£ of power station. PMS47.
i)
3 Stream south of th [—— I T I o
8 t?:lsi::ontvithe EC CINO3-NF This is the direct overflow of dam PMD11.
= PMSO1 PO . Overflow from PMDI11. Exceed 8.39) 277 561 33.2 95.3 262, 849 0.507 1.06 1981 31.6| 0.00|  0.001 0.061 0.295 [[Regulate the water level of dam PMD10 and
= drainage water from PO4
= g prevent overflows.
g = dam PMDI1.
o
=]
@
£ E i ﬁ i i This dam is the confluence of PMSS8, PMS21,
23 Farm dam south of the PMS66, PMSO1 (overflow of PMD11). With
a8 stati . -
=% power station. Water Farm dam downstream from . PMSS58, PMS21 and PMS66 being dry, the exceeding|
PMDI18 e E: EC CIF . 682] 40.1 108] 334 996 0.494| 1.25 2376 33.4 0.00|  0.001 0.117] 0.099 . .
£ drains from PMD11 &  [PMS01, PMS21 & PMSSS. ezl ca S.CSIREES concentrations are most probably emanating from
é PMDI6. dam PMD11. Regulate the water level of dam
E PMD11 and prevent overflows.
2
: I 1 1 ™
This dam is downstream from PMD18 and is merely
Tributary of Pretorius a reflection of this dam and upstream activities. The
*PMSI0 |Vlei Spruit downstream |Down stream from PMD18. Exceed EC CIF 8.4 397 744 116| 124 427 1102| 0.447|  0.964| 2820/ 254 0.00[ 0.001 0.582| 0.071 higher concentrations are probable due to
of PMDIS. concentration by evaporation. Regulate the water
level of dam PMD11 and prevent overflows.

PMSO01, PMD18 and PMS10 are all directly downstream from the dirty water dam PMD11. This once again emphasizes the control of the water level of this dam.
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Figure 10. Pretorius Spruit EC bar Chart.
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3.5 Affected Drainage Area 3 — Racesbult Spruit Drainage System

The fluctuations in the groundwater and piezometric levels that have been observed since 2005 in
the boreholes of the Racesbult Spruit Drainage System and are shown in Figure 11 to Figure 13.
Figure 11 shows the groundwater depths of the boreholes drilled to the north of the Power Station
area in metres below ground level (mbgl) while Figure 12 gives the water levels of boreholes drilled
to the north of the Domestic Waste Site area. Figure 13 shows the water levels in the boreholes
drilled to the south of the Coal Stockyard Area. The trends in the groundwater and piezometric
levels are described in the associated tables below each graph.

3.5.1 Northern Power Station impacts

Water Level Depth
WATER_LEV [m]
0.00 A - -—\/ — bl
\ | | \‘-/ \ 1 (\
/ ~ . .
1.00 —
2.00 - = PMB06
PMBO7
v -¥ PMB08
PMB09
3.00 4
4.00 H
5.00 T T T T
2000 2004 2008 2012 2016
Time

Figure 11. Water level depths (mbgl) of boreholes drilled to the north of the Power Station.

Table 47. Water level trends (mbgl) of boreholes drilled to the north of the Power Station.

Northern Drainage system - Power Station Impact

BH no. Site Description Site Objective Current State Phase 48 | Phase 49| Phase 50 | Phase 51| PhS2 Trend Comment
. The water levels exibit
Monitoring borehole " i th
. he same pattern wit
north of the power Seepage from North Borehole collar casing completely Increased since last sampled. .
PMBO6 | 1 ion and North Potable Dam- PMDI2  |rusted. 046 ] 066 | 0SL | 058 | 068 Stable trend. PMBO7, decreasing
levels in 2012 and
Potable Dam. . N
increasing thereafter.
Variability may be
reflecting external surface
Mi:]lwmtg ";‘::h‘)le s from Ditty Wat Satis factory condition. (Note that there Wé:terlacnlvmei:';e
pmpoy  ["Orth-east of the power|Seepage from Dirty Waterl o, ontly 2 decomposing rat in the 328 | 208 | 274 | 286 | 268 Variable trend. waterievels exibit e
station and Dirty Water|Dam PMD13. [erehele w3 il i harieny) same pattern with
Dam. PMBO06, decreasing
levels in 2012 and
increasing thereafter.
M‘::“’lr.‘x‘g borchole Seenage fomold waste Unable to establish the latest
PMBog  |1OT 01t Soepage fomOIEWASIE 1 Borehole infested with bees. ~ ~ ~ ~ | Blocked | trendas the level was last
rehabilitated old site
. measured October 2001.
Domestic Waste Site.
Monitoring borehole P
. Variability may be
Xt to the st from (S fir Borehol tly blocked by old
pMBog [N 10 e stream ffom |Secpage fom sewage MO Gy Bty © ~ ~ ~ ~ Blocked | Borehole infested with bees. |reflecting external surface
dam below Sewage plant bechive. .
Plant. water activities.

The water levels of PMB06 and PMBO07 exhibit the same pattern with decreasing levels from 2012
to 2014 increasing thereafter. However, variability at PMBO07 may be a reflection of surface water
activities (run-off from the conveyor). The same variability was also visible at PMB09 downstream
from dam PMDO3.
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Table 48. Current phase chemistry - North-western Power Station impacts (dirty dam).

- 58 -

. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, NO;s;-N F TDS K Fe Mn NH,-N | COD Coliforms PO4 | NH;-N
GW Qualcy Objectives | 595 | 150 | 200 | 70 | 150 | 200 | 400 | 10 | 1 ] 1000] 50 | oz0 | 020 ] 1| Remarks.
Area with - Si
Possible No. Site Site SW Quality Objective 69.0 | 30 20 0.5 0.5 20 60 025 | 05
On Map Description Objective
[Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
Canal from the cooling  |Run-off from PS & overflow from | Dirty Site No
PMS20 .
towers west to PMD12. |western cooling towers Sample
= Clean water run-off . .
§ PMS27 |canal from power station |Run-off from PS. Dmsy Snel: No
£ to PMDI2. Ampe
g
= El PMS26 Canal from the cooling  |Run-off from PS & overflow from | Dirty Site No
2 E towers east to PMDI2. |eastern cooling towers. Sample
5
I3
2 2 North Potable dam north |North Potable dam downstream
8= PMDI12 Di i 1 32 Ex 34; 1 3 1 232 1 174 4
5 £ of the power station. from PMSS20, PMS26 & PMS27. irty Site 9.17 33 696| 3| 59.8 345 063 0.53 .03 329 38 0.00/  0.00 0.17: 0.05
=
g Monitoring borehole
7 h of th from North Potable Dam -
2| *pmBog [MOTth Of the power Seepage from North Potable Dam Below 846 113 145 438 434) 184 626 0597 0263 634 679 000 0017  0.093 0.03
= station and North PMDI12
£ Potable Dam.
Stream north of the
power station. Drainage Dirty Site No
*PMS24 Overflow from PMD12
from dam PMD12ora | o 0" oM Sample
spring.
Table 49. Current phase chemistry — North-eastern Power Station impacts (dirty station dams, maturation pons and old domestic waste site).
. . Water Use License o - - Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NOs-N F TDS K Fe Mn | NH&N | COD Coliforms PO4 | NH;-N
GW Qualty Objectives | 595 | 150 | 200 | 70 | 150 | 200 | 400 | 10 | 1 ] 1000] s0 |0z 020 1| Remarks.
Area with . .
Possible No. Site Site SW Quality Objective 69.0 | 30 20 0.5 0.5 20 60 025 | 05
- On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
= Dam west of conveyor
£ . . . e
g PMD20 useFl dunng cleaning of |Settling dam west. Dirty Site No
H station drain dams Sample
k= PMD17.
< Stream north of the
é — T station. Drainage Overflow from PMD12 Dirty Site No
_ = from dam PMD12 or a Sample
3 g spring.
& e Dirty Site No
= = PMDI13V |Oil skimmers Operational standards. Y
2= Sample
2 S
- Settling d bove di
S 2 cttling dams above dirty e
e Dirty Site N
§ PMDI17 |water dam PMDI3, Settling dams. mS}:;m él:e °
£ overflow into PMDI3. i
=
S
2 Small dam next to . Dirty Site No
= PMDI .
2 o settling ponds, PMD17. Small settling dam Sample
2 Dirty Water Dam in the
£ PMDI3 |north-east of the power |Dirty water dam. Dirty Site 831 476 1042 59.4 83.6 461 1678 3.54 1.3| 3489  60.3] 0.00|  0.001 0.096| 0.038]
station.
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Table 50. Current phase chemistry — North-eastern Power Station impacts (downstream station dams).

- 59 -

. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, NO;-N F TDS K Fe Mn NH4-N | COD Coliforms PO4 | NH;-N
GW Quality Objectives > & . Remarks.
Area with . .
Possible No. Site Site SW Quality Objective 69.0 | 30 20 0.5 0.5 20 60 025 | 05
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
=
£ Containment canal just |Overflow from Dirty Water Dam [
PMS34 Dirty S;i 8.34] 212] 390| 66.5] 53.4] 196| 582 0.489| 0.707) 1473 8.35] 0.00/ 0.001 0.215 0.064;
< beneath PMD13, PMDI3, iy Ste
S —
B £
8 10C Sewage transfer pit in Monitoring status of equipment.
; south-western corner.
1? Leaking water between
E *PMBO7V |PMD20 & PMD21 and |General Operations.
2 flowing towards PMB07
= 3 i i
ER pumpay |Smaldamnorthof o) ettling dam. Dirty Site No
&2 station drain outlets. Sample
= [Analyses in general indicate this site to be virtually
S # Py
52 unaffected. Variations occurs between exceedance
] - .
] E Monitoring borehole of It\la ?nd F::h.w;:huu]ll alny. re;iszmblz;nl\cAeDble;tween
‘i *PMBO7 north-east of the power |Seepage from Dirty Water Dam 0.821 ga rever s ;S . eﬂi“t:l a:: 1 .
§ station and Dl.lTy Water |PMDI3. . lOowever, surtace .run-o rom the coal conveyor as
. Dam. well as water previously pumped from the pump
E ) house west of the conveyor may have been impacted
£ upon this borehole. Continue monitoring and
E] prevent run-off from the coal conveyor.
g Stream overflow ffom 6, o\, from PMs34 & Dis
& | e [diny water dam PMDIZ [T PR P iy No Sample
and PMS34. .
Na is the only exceeding at PMBO07. Keep monitoring and prevent surface run-off from the coal conveyor.
Table 51.  Current phase chemistry — Impacts from old domestic waste and sewage plant from the south east.
. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NO;-N F TDS K Fe Mn | NH&-N | COD Coliforms PO4 | NH3-N
GW Quality Objectives - Remarks.
Area with . .
i No. Site Site SW Quality Objective 6-9.0 | 30 20 0.5 0.5 20 60 025 | 05
Possible N g
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
&g
28 Monitoring borehole
@2 north of the rehabilitated
= ;
é g *PMBO08 old Domestic Waste Seepage from old waste site No Sample
Z & Site.
23 .
o
g .
2 *PMDO3 [Dam west sewage plant. |Maturation Dam Dirty Site 7.68 63.3 57| 21.1 4.5 517 6.15] 0.343|  0.485 356, 14.9| 0.00[ 0.275 6.95] 150| 10| 1.36
Ea
a5
H 5 Monitoring borehole next
4 ] *PMBO09 |to the stream from dam |Seepage from sewage plant No Sample
= below Sewage Plant.
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3.5.2

Domestic Waste Site
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Figure 12. Water level depths (mbgl) of boreholes monitoring the Domestic Waste Site.

Table 52. Water level trends (mbgl) of boreholes monitoring the Domestic Waste Site.

Northern Drainage System - Domestic Waste Site Impact

BH no. Site Description Site Objective Current State Phase 48 | Phase 49 | Phase 50 | Phase 51| Ph52 Trend Comment
South of the solid Stable increasing, althought
DMB35  |waste site and next to  |Upstream from waste site. |No locking pin. 5.04 521 529 53 552 slightly variable. Increasing ~
the entrance. since 2014.
8 Stable, althought slightly
DMB33 E;):t}el :ift:‘e Sl Seepage from waste site. |Satisfactory condition. 1.92 1.81 122 1.86 2.06 variable. Increasing since ~
2014.
DMB87 North west ofne‘w Seepage from waste site. |Satisfactory condition. 239 251 239 242 2.56 Increased since the previous ~
proposed extension. phase.
. Stable, althought slightly
DMB34 ?V;’;]; ;’lft;he gelid Seepage fromwaste site. |Satisfactory condition. 129 1.89 141 153 188 | variable. Increasing since ~
2014.
North west of new ‘Was able to open borehole using
DMBS8 ! Seepage from waste site. |magnet. However the extreme corrosion | ~ ~ ~ 323 327 | Increasing trend since 2010. ~
proposed extension.
is still an ongoing issue.

The water levels exhibit the same pattern with decreasing levels from 2012 to 2014 increasing
thereafter. Borehole DMB35 upstream from the waste site exhibit a steeper increase since 2015.
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Table 53. Current phase chemistry — Impacts from domestic waste site.

- 61 -

. . ‘Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NOs-N F TDS K Fe Mn | NH&N | COD Coliforms PO4 | NH;-N
GW Quality Objectives Remarks.
Area with " .
Possible No. Site Site SW Quality Objective
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
This is an upstream borehole where NO3 has been
exceeded since 2000. Impacts can only occur if
2 2 *DMB35 |site and next to the Upstream from waste site. NO3-N 8.46| 80.2|  63.1 30.3 59| 251 49.2 0.324] 597/ 349  0.00[ 0.001 0.06, 773 0.03 ra . o .
&% entrance ithe borehole is currently still above the waste site and
] = : none of the downstream boreholes reflect the same
% -2 impacts making it unlikely that this is from the waste
g ‘é site.. Continue monitoring.
-2
8 Surface water east of
sDMsgy [Mstesite: Coleet g oer from i, No Sample
runoff from dump in
cxcavation.
Old and New D i Dirty Site N
*DMB35V and New DOmeste | General operations. irty Site No
Waste Site Sample
DMTO1 Sump on north-castern Seepage from waste site. Dirty Site No
corner. Sample
g Mg has been exceeded since 2000. Groundwater
= North of the soli Tt i
K] *DMB34 siloe[ of the solid waste Seepage from waste site. 19.5 0.042 gradients are towards the north-east and not in the
g : direction of this borehole. Continue monitoring.
2
2 . e
s pmp3r [New dam sitiated below |y o DMBSS. Dity Site No
- the domestic waste site. Sample
g Possible impacts from the historic part of the
8 domestic waste site may be reflected at this borehole
é with a slightly increasing trend in the concentrations
g “DMB33 Nonh of the solid waste Seepage from waste site. 346 0.029 of Mg. It wa.s agreed up(.)n by GHT and Tu‘tuka
& site. that a numerical model will be constructed in
% 2017 for the Waste site as part of the
E monitoring contract to quantify possible
; , :
= 0Old borehole with
g *DMBS86 |piezometer north of the [Seepage from waste site. No Sample
:2 solid waste site.
L West of proposed new
E *DMBRS9 |extension and north of  |Seepage from waste site. No Sample
‘Vl_’g‘ the borrow pit.
=
2
5 *pMpgy [North west of new Seepage from waste site. 145 0.026
1 proposed extension.
-2
Streamlet northeast of
*DMs37 [D oIt ROMICASLOL g, o off from site.
waste disposal site.
North west of .
*DMBSS | o W estotnew Seepage from waste site. 24.9 0.027
proposed extension.

The occurrence of NH4 upstream from DMB35 is uncertain. It is recommended that a numerical model be constructed for the domestic waste site to quantify impacts detected at DMB33 or DMB34 (downstream form
the site as natural drainage are not in the direction of this borehole).
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Southern Coal Stockyard impacts
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Figure 13. Water level depths (mbgl) of boreholes to the south of the Coal Stockyard Area.

Table 54. Water level trends (mbgl) of boreholes to the south of the Coal Stockyard Area.

Southern Drainage S;

stem - Coal Stockyard Impact

BH no. Site Description Site Objective Current State Phase 48 | Phase 49| Phase 50 | Phase 51| Ph52 Water level depth Comment

Monitoring borehole . . s .
N . . N I No locking pin and bees are removed at Huge variability with an

CMBI0 »z;n(;h of coal stock Seepage fromstock pile. the borehole. 9.66 ~ 6.51 ~ 1119 increasing trend 2013/2014.
yard.
Monitoring borehole . The water levels exhibit

ke t L - le to take level, yet
CMB69  |south of coal stock Seepage fromstock pile. Casmg_and peyres fanz e dness Art ~ 0.01 0.01 ~ e -ribbitolbdye the same variable pattern
are active. stable trend. . .

yard. with decreasing levels
Monitoring borehole from 2012 to 2014
south of coal stock Seepage from CMS22 and N ) increasing thereafter.

CMB7I yard next to Racesbult [stock pile. No locking pin. 228 241 23 247 270 Stable. The variability at CMB10
Spruit. indicate possible surface
Monitoring borehole water activities.
south of coal stock " o a

CMBT70 e Seepage fromstock pile. [No locking pin. Number plate damaged. 3.14 ~ 321 3.96 3.63 Stable.
Spruit.

The

variability at CMB10 may indicate possible
monitored.

surface water

activities and must be closely
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Table 55. Current phase chemistry - Coal Stockyard impacts from the east.

- 63 -

of conveyor.

. . ‘Water Use License Faecal
Site Information Classifications pH EC Na Mg Cl SOy TDS K Fe NH4N | COD Coliforms NH;-N
GW Quality Objectives Remarks.
Area with . .
Possible No. Site Site SW Quality Objective 6-9.0 [ 30 20 20 60 0.5
On Map Description Objective
[Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L mg/L [ mg/L mg/L | mg/L | mg/L mg/L | mg/L |CFU/100 ml mg/L

Z

8
E ° *RSDO1 Dam next to the BCthal Farm dam background sample. No Sample
g =S Road upstream site.
2 £
I
§ = Downstream from This a natural dam/steam upstream from any power
2 ;? *RSS04 |RSDOI upstream site. | Downstream from RSDOI1. Exceed EC CINO3-N F 8.24 92.1 82.1 41.7 . 79.2| 116] k " 565 18.7|  0.00| 0.095] station or coal stockyard activities and i
= é_ Could be a spring. may be due to concentration by evaporation.
H
] .-
z . Monitoring borehole .
= ‘CMB69 south of coal stock yard. Seepage from stock pile. No Sample
s
>
5 Tanker refill point at
S . .
% CMS62 |southern fence of coal :;a;;ker refill point and surrounding No Sample
El stockyard. )
o

1 fer he

Qé) 5 *CMB10V g;.\/[aBT?)T‘S CrROUSe NeAT] G eral operations.
2 =
2 2
z’) g The exceedance of NH4 can most probably be
2 ‘g contributed to the old decaying beehive in the
= .-
B Monitoring borehole . borehole. The occurrence of Na must be
£ g *CMB1 from stock pile. Na NH4-N
a 4:3 ¢ 0 south of coal stock yard. Seepage from stock pile @ investigated as the same element is exceeded
E § at CMB10, CMB70, CMB71 and PMB76 as it
£ E can be from natural origin.
3
k=1 Monitoring borehole .
g . Cont
:’)- *CMB70 |south of coal stock yard |Seepage from stock pile. See ?MI?IO above and CMBTI below. Continue
iy . monitoring.
= next to Racesbult Spruit.
5
§ Downstream from
g
4 *RSS49 [RSS04 about 100 m east | Downstream from RSS04. No Sample

The upstream qualities at RSS04 cannot be attributes to power station activities. These poor upstream qualities will have a detrimental effect on downstream sites to which Tutuka must adhere. This

WUL objectives may have to be adjusted for surface water sites that the power station is held accounted for and are not influenced by the power station.

also indicate that the
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Table 56. Current phase chemistry — Impacts from Coal Stockyard Area east of conveyor up to Leeu Spruit.
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. . Water Use License Faecal
Site Information Classifications pPH EC Na Mg Ca Cl SO, NO;-N F TDS K Fe Mn NH4N | COD Coliforms PO4 | NH;-N
GW Quality Objectives " " Remarks.
Area with . .
Possible No. Site Site SW Quality Objective 69.0 | 30 20 0.5 0.5 20 60 025 | 05
On Map Description Objective
[Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
Sample at point of
CMS22  |outflow from sump west |Surface runoff from transfer house. Dirty Site 8| 169 65 56.9 264 21.6| 807 0.673| 0.585] 1287 9.47| 0.00[ 0.112] 0.051 0.026
p irty
of conveyor.
Illegal temporary dam
£ 5 CMD23 |receing overflows from |Legal compliance. No Sample
g2 CMS22
»E
2 3 Impacts at this borehole will naturally be associated
g E iwith the overflows at CMS22. However, the vague
£ 3 Monitoring borehole resemblance between the chemistry of this borehole
a %
£ %5 *CMB71 |south of coal stock yard S;:page from CMS22 and stock 0.029 land the impacting pollution source, as well as similar
& 5
_}:Z g- next to Racesbult Spruit. P chemistry at CMB70 and CMB10 east of this
§ ' borehole suggest Na may be natural occurring
. ;‘:\_’. lemanating from the geology. Continue monitoring.
ER)
£%
2z
- Similarity (although higher possibly due to
s Z i i is
$3 Seepage or possible c(?ncentrallon by evaporation) between cﬁemnsrry of
e} fountain west of this water and that of CMS22 suggest this may be
*CMS60 Seepage southwest of CSY. Exceed ECCIF 8.09) 559 1091 130 232, 608 2019 0.259| 0.676| 4344/  80.9|  0.00[ 0.001 0.199 0.068 seepage from upstream surface water impacts. This
conveyor and south-west pag P P
of CS{( site will impact on downstream surface water sites
) and eventually the Leeu Spruit. This must be
investigated to determine the source of water.
In str t of EC CINO3-NF -
_ *RSS31 c';:v:ao'f westo Downstream from RSS49. o4 8,42 146 331 6271 15.6| 0.00] 0001 0143 0.63 The exceedance at these sites must be viewed in
‘E; E Do n)gtre;am ofRSS31 relation to the up sites PSDO1 and RSS04
&5 ™ ’ already exceeding limits not caused by New
2 . ty g Y
= 2 *RSS45 |on Pieter Bosman's Downstream from RSS31. EC CINO3-N 8.26| 47| 444 19 278 7.49  0.00[ 0.001 0.529 0.138 L
S 2
2 £ farm. [Denmark or Tutuka activities). However, as stated,
£z ] e |CMS60 will impact on theses sites. Therefore,
& . N once again the source at CMS60 must be
ar road crossing. ownstream from 3 xcee . . . . . . . . b . .
*RSS09 |At t: d D tr fi RSS45. E d ECCl 8.37| 769 96.6| 27.7 456 11.3] 0.00[  0.001 0.102] 0.033 investigated.

As the upstream qualities at RSS04 cannot be attributed to power station activities, it is unclear what the contribution of the power station activities are as the stream is already externally affected. The issue at CMS22 has been
taken up with New Denmark Colliery. The only exceeding parameter of Na is at CMB71 (which is also exceeded at CMB70 and CMBI10 as explained earlier. This once again indicate that the WUL objectives must be
amended to grouping boreholes of similar locality and geology together.
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Racesbult Spruit Clean and Dirty Surface Water
Sites

Surface Water Sites
(clean skes marked wilh *)

Figure 14. Racesbult Spruit EC bar Chart.
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3.6 Affected Drainage Area 4 — Uitkyk Spruit Drainage System

The fluctuation in the groundwater and piezometric levels of the boreholes in the Uitkyk Spruit
Drainage System Area are shown in Figure 15, while the water level trends are described in Table

57.

3.6.1 Northern Coal Stockyard impacts

Water Level Depth
WATER_LEV [m]
0.00
n
050 |
\
1.00 —
-= CMB12
CMB19
¥ CMB32
1.50 — CMBT2
200
250
3.00 T T T T
2000 2004 2008 2012 2016
Time

Figure 15. Water level depths (mbgl) of boreholes to the north of the Coal Stockyard.

Table 57. Water level trends (mbgl) of boreholes to the north of the Coal Stockyard.

Uitkyk Spruit Drainage - Drainage to the North - Coal Stockyard Impact

BHno. Site Description Site Objective Current State Phase 48 | Phase 49 | Phase 50 | Phase 51| Ph52 ‘Water level depth Comment
Monitoring borehole . . P .
N R Seepage from stock pile s . ” Slight variability, increasing
CMB32 n:rr(tjh of coal stock and CMS63. No Cap. Borehole is blocked at 15m. 0.23 03 03 0.26 0.63 trend since 2014. Although variability in
YEL groundwater levels
Monitoring borehole  [Seepage from dam Slight variability. i . indicate possible surface
CMBI9  |north of coal stock yard|CMDIS, Uitkyk Spruit & [No Locknut. Casing damaged. 127 161 161 1.02 1.84 GhL VariabIily, INCICASING |\ o1 ctivities, the water
f trend since 2014. .
below dam CMD15. stock pile. levels exhibit the same
variabili st
Monitoring borehole . variability over vas
below pollution control Seepage from dam Slight variability, increasing distances between them.
CMBI2 N CMDIS5, Uitkyk Spruit & |No locking pin. 1.08 131 1.31 118 122 7 Furthermore the water
damnext to Uitkyk trend since 2014. .
) stock pile. levels exhibit the same
Spruit. . .
pattern with decreasing
Monitoring borehole  [Seepage from dam Slight variability. increasin, levels from 2012 to 2014
CMB?72 |north of coal stock yard|CMD15, CMS63 & stock |No locknut and Cap. 1.23 1.64 1.54 144 1.76 e e, g increasing thereafter.
. : . trend since 2014.
next to Uitkyk Spruit.  [pile.

Although variability in groundwater levels indicate possible surface water activities, the water
levels exhibit the same variability over vast distances between them. Furthermore, the water levels
exhibit the same pattern with decreasing levels from 2012 to 2014 increasing thereafter.
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Table 58. Current phase chemistry — Coal Stockyard impacts from the south-east.
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. . Water Use License Faecal
Site Information Classifications pH EC Na Mg Ca Cl SO, | NOs-N F TDS K Fe Mn | NH&N | COD Coliforms PO4 | NH;-N
GW Quality Objectives Remarks.
Area with " .
Possible No. Site Site SW Quality Objective 60
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [CFU/100 ml| mg/L | mg/L
oMST1 Canz.al and small settling Coal water canal. Dirty Site No
pan in Coal Stockyard. Sample
Dam inside Coal . Dirty Site No
CMD28 Coal settlin, 3
. Stockyard. oalsetiing pans Sample
7
$ Overflow of draining
‘g CMS28 [system at coal stock pile |Run-off from stock pile. Dirty Site 8.52] 435 1055 571 46.4| 382 1229 1.78 347 3189 7.58 0.00[ 0.001 0.083 0.051
2 flowing into CMD15.
£
=]
= “: CMD26 Coal settling pans north- |Settling pan and silt trap south of Dirty Site No
E_ § west of coal stockyard. |CMS57. Sample
1zl
£
X = Run-off water from coal
X = .
= g *CMS57 |stockyard flowing R‘ug Sov::f from northern settling ponds No Sample
- . al .
P - towards Uitkyk Spruit.
g Storm water pipe and
> .
3 *CMS63 |seepage north of Coal Storm water pipe and seepage from No Sample
=3 coal stack.
2 Stockyard.
G
S The close proximity of this borehole to both Coal
Stockyard, the french drains and the storm water pipe|
Monitoring borehole Seepage from stock pile and EC Mg Ca SO4 (CMS63 (which had surface water coming from the
*CMB32 0.027; . !
north of coal stock yard. |CMS63. TDS Coal Stockyard) may be reflecting local impacts.
Improve the clean/dirty separation of the Coal
Stockyard and continue monitoring.

Borehole CMB32 may show signs of impacts. Improve the clean/dirty separation of the Coal Stockyard and continue monitoring.
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Table 59. Current phase chemistry — Coal Stockyard impacts from the south-east.

- 68 -

Wat Li
Site Information ater Use License pH | EC | Na [ Mg | ca | a |so, [No.N| F |Tps| kK | Fe | Mn | NHeN | cop| FR | pog | NH,N
Classifications Coliforms
GW Quality Objectives Remarks.
Area with . .
Possible | _ N Site Site SW Quality Objective
On Map Description Objective
Env. Hazard Exceeding
‘WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L |CFU/100 ml{ mg/L | mg/L
The overflow of the french drains is treated with Cl,

‘Water from sewage pits EC Cl Feacal hence the exceedance. In spite of this treatment,
2 *CMS46 |next to fence flowing Overflow from sewage pit. Exceed Coliforms PO4 7.89| 69.8] 65.1 19| 35.8] 53.8 5 0.316] 0.429] 378 15.5] 0.00[ 0.673 13.3 187 3.79, Faecal Coliforms are exceeded impacting upon dam
E towards dam CMD15. CMD15. Investigate reason for french drain and
s ensure proper treatment and operations.
<
2 -
i Pollution control dam of
] CMDI15 |New Denmark Colliery |Pollution Control Dam. Dirty Site 8.59| 462 1091 69.8]  52.6) 451| 1401 0.491 3.34| 3365, 8.51 0.00[  0.001 0.072] 0.03,
% north of coal stockyard.
"g‘ *USS38 |[CMDI5's overflow. Overflow from CMDI15. No Sample
o Monitoring borehole 3
£ *CMBI19 |north of coal stock yard ze:up;%; gz:(d';:‘ CMDI5, Utkyk 8.86 68 400 9.0 0.4 444 8 0.367| 0 40 06/  0.00 0.00 0.059 0.03
e Chip1g |9 & Sk e I s e o e s s s
4 Monitoring borehole
=) . .
K scMB12 |Dclow pollution control | Seepage from dam CMDIS, Uitkyk 87 73 16l 7 1 3 35 g7 4ss| L7 0.047 0.026
5] dam next to Uitkyk Spruit & stock pile.
a .
= Spruit.
% This borehole is exceeding Na (the same as at
2 boreholes CMB32, CMB10, CMB71 and CMB72).
' o The occurrence may be due to natural geology
5 Monit borehol .
2 OmIEoTIng borehole Seepage from dam CMD15, CMS63 although the common denominator namely the coal
o *CMB72 |north of coal stock yard . 0.689 o . .
@ . " & stock pile. conveyor is raising suspicion. Borehole CMB12 is
= next to Uitkyk Spruit. .
= however also close to and little upstream from the
5 conveyor without any impacts. Continue

monitoring.
Stream north of coal
*USS12 kyard d D from CMS38. No Sample
from dam CMD15.

The problem at CMS46 was discussed with New Denmark Colliery personnel. These are french drains or septic tanks where chlorination is taking place to prevent bacteriological impacts. This overflow enters the coal
stockyard pollution control dam CMD15. It must be requested that this site be considered as a dirty water site. Once again with Na being the only exceeding parameter at CMB72, it is recommended that the WUL be
amended by grouping of boreholes according to geology and locality.
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3.7 Affected Drainage Area 5 — Leeu Spruit Drainage System

Table 60. Current phase chemistry — Leeu Spruit.
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‘Water Use Li
Site Information ater bse License pi | EC | Na | Mg | ca | @ | so, | NosN| F |TDS| K | Fe | mn | NN |cop | FR | pos | NHN
Classifications Coliforms
GW Quality Objectives | 5008 | 150 | 200 | 70" | 150|200 | 400 | 10| 1| 000 | =0 | 020 | 020 | T Remarks.
Area with . N
Possible No. Site Site SW Quality Objective 6-9.0 | 30 20 0.5 0.5 20 60 025 | 05
On Map Description Objective
Env. Hazard Exceeding
WUL Class Elements mS/m | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L | mg/L [ mg/L | mg/L [CFU/100 ml| mg/L | mg/L
This is the upstream sampling point north of all
Crossing of road over operations and indicate that the stream is already
*LSS13 |Leeu Spruit - Leeu Spruit sampling point 1. Exceed EC 8.22] 375 241 22.1 30.1 13.4) 474 0.358 0.332 236/ 4.82|  0.00[ 0.001 0.081 0.048 impacted upon by upstream activities. This must be
background value. taken into account when evaluating downs tream
qualities.
Crossing of road over ﬁ ’i This is an upstream tributary north of all operations
Tribut: f L i indi that the is al i t
spssyy |Troutary of Lecu Spruit |y oo Leeu Spruit Exceed EC 813 435 294 257 337 14| 34 05 0412 255 5471 000 0001  0.057 0.061 and indicate that the stream is already impacted upon
downstream from by upstream activities. This must be taken into
LSS13. account when evaluating downstream qualities.
- _ This sampling point represents the confluence of
LSS13 and LSS33 as well as the contribution from
Crossing of road over the Uitkyk Spruit. There is another tributary in
s *LSS14 |Leeu Spruit downstream |Leeu Spruit sampling point 2. Exceed EC 8.35 36.8 222 224 30.1 123 36.4| 0.33|  0.369 221 4.82|  0.00[ 0.001 0.072] 0.036 between this point and USS12 which is not currently
2 from LSS13. part of the monitoring network. This tributary must
& be added to the monitoring network. GHT Consulting|
ED will include this sample in the next monitoring event.
g
51 Storm water trench next
C‘E *NMS67 |to road at corner of road Sz‘::::’mbzzf:ge or overflow from No Sample
g to NDC P :
5 Mine sewage plant -
é ANMS40 eﬁluenl.uverﬂx?w - Effluent overflow from mine No Sample
® sample in Spruit next to |sewage plant.
f tar road.
H
& Thuthukani Sewage Monitor general operational
TEOIV
3 Plant standards.
3
=
ﬁ ’i ,i ’i The samples collected at this site is just below the
Thuthukani Sewage discharge point within the mostly stagnant pools.
wrpgr |7 lant final purified Monitor sewage effluent discharge Exceed EC CINO3-N 811 572 638 158 27.5 452 744 153 0276] 3s4| 118|000 0001 0107 32 10 0.516 Samples can thus be somewhat concentrated. The
sewage effluent quality. COD PO4 water is utilized by cattle and sheep from the local
discharge point. village that can contribute to the faecal coliforms.
The limits must be revised.
i This is the last downstream sampling point reflecting
all but the one excluded point as described at LSS14.
Crossing of road over Even though the contribution of all the tributaries can
Leeu ngn downstream be calculated as 252 mg/L (TDS), these limits are
*LSS07 from LgS 14 at Leeu Spruit sampling point 3. Exceed ECCl 8.58 71.3 94.5 325 409 55.8 119| 0.275|  0.434 488 8| 0.00] 0.001 0.067 0.036 clearly too stringent. The background or external
. values of the tributaries to the system (LSS13,LSS33,
Grootdraai Dam. )
[RSDO1, RSS04, PSS59) are most of the times
exceeding the objectives. These limits must be
revised.

Upstream qualities are already above the WUL quality objectives for EC. Although EC and Cl are the only elements exceeded at the downstream site LSS07, the concentration of SO4 (which is not part of WUL objectives for
surface water sites) has increased by 70 mg/L. The microbiological exceedance may be due to inadequate chlorination or cattle utilising the water. Future samples are to be taken from the discharge point and not in-stream.
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Leeu Spruit Clean and Dirty Surface Water Sites

Surface Water Sites
(chean sites marked with *)

Figure 16.EC Bar charts of the Leeu Spruit (including tributaries).

Upstream qualities are already above the WUL quality objectives for EC. Although EC and Cl are the only elements exceeded at the downstream site LSS07, the concentration of SOs (which is not part of WUL objectives for
surface water sites) has increased by 70 mg/L. These impacts are clearly from CMS60, PMD11 and PMD10.
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3.8 Surface- and groundwater quality — hydrocarbon analyses
The results of the hydrocarbon analyses are presented in Table 61.

Table 61. Results of the petroleum hydrocarbon analyses.

Site Hydl:I(;c’ct::bons Ethanol Benzene TAME Toluene Ehy:lb:nze 0-Xylene Xl;ll:ll)l-e Naphtalene TOX

mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

AMB25D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 <10

AMB25S 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 <10
PMS34 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

AMB54 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 <10

AMB26D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 <10
PMBO07 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PMD10 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PMD11 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PMD12 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PMD13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Table 61 indicates that no hydrocarbon compounds were detected for the analysed samples by using
the employed analyses methods.
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4 CONCLUSIONS AND RECOMMENDATIONS

Response tables attached in Appendix D must be completed by the relevant personnel of Tutuka
Power Station and send to GHT Consulting before the next Site Assessment and Audit takes place
in January 2017. These tables serve as a control to evaluate the actions taken in addressing the
identified problems and upon completion to be included in future monitoring reports.

The defects pertaining to the monitoring system will be omitted from the conclusions and
recommendations as the maintenance whereby all boreholes will be fitted with a marker post
and bee-proof cap is being planned early January 2017. Additional boreholes (deep and
shallow pairs) will also be drilled at Thuthukani, dam PMDI11 and downstream from PMS34.

The following conclusions and recommendations have been made on the basis of site observations,
monitoring measurements and analyses of laboratory test results:

4.1 Current State

4.1.1 Affected Drainage Area 1 — Wolwe Spruit Drainage System

e Dam AMDI14 was inaccessible and not sampled. Arrangements have been made to have the
keys available during the following monitoring event.

e [t is unknown if borehole AMB31 is still used as a production borehole to supply water for the
game and must be determined prior to maintenance scheduled in 2017.

e The borehole on the eastern side of the ash stack (FBB320) must be incorporated into the
monitoring system as valuable monitoring information can be recorded prior to ashing
close to the borehole. The windmill must be removed so that a cap can be fitted during the
planned maintenance.

e The dirty water trench south of the ash stack has been cleaned. There is however a part on the
south-eastern side of the ash stack where there is no dirty water inception. Surface run-off can
flow into the stream at AMS69 and AMS68 impacting upon this site (as reflected by the
exceedance of EC, Cl and NOs at this site). A proper diversion strategy must be investigated
and the dirty water trench must be extended from the east to the west at the sump near
site AMS35 which divert the ash water to dam AMD09.

4.1.2 Affected Drainage Area 1 — Pretorius Spruit Drainage System
e The water levels of the dirty water dams PMD10, PMD11 and PMD24 must be controlled.

4.1.3 Affected Drainage Area 1 — Racesbult Spruit Drainage System
e The water levels of the dirty water dam PMD12 must be controlled.

e Although the problems at CMS22 have been taken up with New Denmark Colliery, this facility
must be properly operated and the illegal emergency dam below the sump must either be
registered and lined or removed.

4.1.4 Affected Drainage Area 1 — Uitkyk Spruit Drainage System

e Dam AMDI14 was inaccessible and not sampled. Arrangements have been made to have the
keys available during the following monitoring event.
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4.2 Groundwater levels and chemical analyses results

4.2.1 Affected Drainage Area 1 — Wolwe Spruit Drainage System

4.2.1.1 Upstream and Background Boreholes

The same pattern with decreasing groundwater level depths in 2012, increasing thereafter are
apparent. Except for borehole AMB31 where possible abstraction is causing a slightly steeper
increasing trend since 2015, stable, slightly decreasing trends are visible with no visible
influence from power station activities.

The boreholes AMB31 and AMBS51 are used for background purposes and are not within the
natural drainage of the ash stack. The origin of ammonium may be attributed by agricultural
purposes and cannot be regarded as a contravention of the WUL due to ashing activities. There
was a sudden unaccounted increase in Mn at AMBS51 since beginning of 2016. Continue
monitoring to establish possible trends of both these parameters.

4.2.1.2 Drainage from the south-west and boreholes drilled on the ash stack

The slight rise in water table depth may either be due to historic influences of brine water
irrigation or recharge occurring through the top. Although the rise in water levels are extremely
slow, it must be investigated as this means the ash is slowly becoming more saturated. This
may be due to seepage from the clean north dam AMD14.

Although the EC values and Mg, Ca, Cl and TDS concentrations are exceeded at AMB25D,
AMB26D, AMB54 (only Mg and Cl), the trend graphs are stable, increasing slightly. As the
purpose of these boreholes are to monitor the Hazardous Waste site, they had to be drilled
directly into ash stack. The deep piezometers extend into the dolerite sill below the ash stack.
Even in the presence of the ash stack, groundwater and groundwater drainage will tend to follow
the historic stream system or paleochannel coming from the dam north of the ash stack. The
groundwater in the sill occurs between the dolerite sill and thinly covered geology on top of it
(so-called bedding plane fractures) where the borehole acts as a sump collecting this seepage. It
must be requested that the boreholes drilled into the ash stack be removed from the WUL
as it can be expected that the ash stack would impact on the geology directly below it.

4.2.1.3 Drainage from the south-west with boreholes directly south and further downstream of

the ash stack — western drainage system

The same pattern with decreasing groundwater level depths in 2012, increasing thereafter are
apparent. Some variability seen at AMB93 may indicate surface water activities (such as the
overflows of the silted southern dirty water trench which has been cleaned.

The deep piezometer of AMB24 (as explained earlier at AMB25D, AMB26D and AMB54)
extend into the dolerite sill below the ash stack. Even in the presence of the ash stack,
groundwater and groundwater drainage will tend to follow the historic stream system or
paleochannel coming from the dam north of the ash stack. The groundwater in the sill occurs
between the dolerite sill and thinly covered geology on top of it (so-called bedding plane
fractures) where the borehole acts as a sump collecting this seepage. It must be requested that
borehole AMB24D drilled into the ash stack be removed from the WUL as it can be
expected that the ash stack would impact on the geology directly below it.
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Borehole AMB92 is directly east of the stream running in a southerly direction from the ash
stack (part of the historic stream or paleochannel from the north dam AMDI14) of the ash stack
where the southern dirty water trench was silted causing sporadic overflows being reflected in
the shallow geology (AMB92B). The trench has been cleaned and improvements are expected.
The deep horizon is sampled below the sill reflecting possible impacts below the sill. The
similar chemistry of the deep and shallow horizon may however reflect diffusion. This
borehole must be plugged prior to extension of the ash stack. Future boreholes must be
drilled as deep and shallow pairs to be able to distinguish between water from above and
below the sill.

Boreholes AMB93 and AMBG67 are approximately 25m south of the ash stack where the
southern dirty water trench was silted causing sporadic overflows being reflected in the shallow
geology (AMB93B) as these boreholes are close to the south-western stream. The trench has
been cleaned and improvements are expected. The deep horizon is sampled below the sill
reflecting possible impacts below the sill. The similar chemistry of the deep and shallow
horizon may however reflect diffusion. These boreholes must be plugged prior to extension
of the ash stack. Future boreholes must be drilled as deep and shallow pairs to be able to
distinguish between water from above and below the sill.

Borehole AMB64 is 800m further south, and not close to streams indicating unaffected geology
when not in close proximity to surface impacted sites. Borehole AMBO02 is standing in the
impacted stream (due to the silted southern dirty water trench which has been cleaned) running
from the ash stack past boreholes AMB93 and AMB67. Increasing trends in some indicator
element concentrations are noted, however, improvements are expected due to the cleaning of
the southern dirty water trench.

4.2.1.4 Drainage from the south-east and boreholes directly south of the ash stack — eastern

drainage system

Boreholes AMB65 and AMBY1 are directly south of the ash stack below the eastern clean water
diversion underneath the ash. These boreholes must be plugged prior to extension of the
ash stack. Future boreholes must be drilled as deep and shallow pairs to be able to
distinguish between water from above and below the sill.

Boreholes AMB65 and AMB91 are directly south of the ash stack below the eastern clean water
diversion underneath the ash. The Na and FI concentrations at AMB91A&B may be associated
with geology. The trench has been cleaned and improvements are expected. The deep horizon
is sampled below the sill reflecting possible impacts below the sill. The similar chemistry of the
deep and shallow horizon may however reflect diffusion. A clean/dirty water separation
system must be installed. These boreholes must be plugged prior to extension of the ash
stack. Future boreholes must be drilled as deep and shallow pairs to be able to distinguish
between water from above and below the sill.

4.2.1.5 Dirty water dams — southern drainage system

The slightly deeper water level depth at AMB21 may be due to previous abstraction. The trends
are however stable. It was confirmed that the electricity has been removed and that no further
abstraction will be taking place.

Impacts at borehole AMB63 directly below the first dirty water dam AMDO09 may reflect
impacts from the dam or historical overflows. Similar chemical concentration measured at
borehole AMBO02 and AMB21 may indicate recharge occurring from the same impacted region.
Groundwater gradients created towards borehole AMB21 due to previous abstraction may have
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enhance the movement of contaminants from AMBO02 to AMB21. As already stated, no
abstraction is taking place anymore. Monitoring must continue in order to establish
improvement and possible cause due to earlier abstraction.

Even though it might seem impacts from the second dirty water dam (either through overflows
or seepage) are visible in the shallow piezometer of borehole AMBS56, the absence of SO4 (with
a concentration of 11083 mg/L in the dam), this seems unlikely. The presence of Cl and NH4
may be due to cattle utilizing the water directly below the dam wall. The farm is being
evacuated. Monitoring must continue in order to establish improvement and possible
cause after evacuation of the land.

4.2.1.6 Clean water dam — southern drainage system

No abstraction is taking place that could cause the increase in groundwater depths. This may be
due to general drier conditions experienced.

The exceedances in Fluoride detected in boreholes AMB77 and AMBO1 may be attributed to
the fact that Fluoride is easily released (via ion exchange) from rocks through natural processes
due to slight changes in chemistry (or even artificial recharge) which may arise from the clean
water dam AMDO07 — this may dislodge fluoride from the geology as detected in boreholes
AMB77 and AMBO1. This may be a natural process due to the presence of the dam (possibly
even prior to the construction of the ash dam.

Impacts upon the Wolwe Spruit may occur at the south-eastern corner of the ash stack in the
absence of a clean/dirty separation system, which once again emphasize the need for proper
separation.

4.2.2 Affected Drainage Area 2 — Pretorius Spruit Drainage System

The fluctuations in the groundwater and piezometric levels that have been observed since 2005 in
the boreholes of the Pretorius Spruit Area are shown in Figure 9, while the water level trends are
described in Table 41.

4.2.2.1 South and south-eastern Power Station impacts

The steady decrease in the water level depths may indicate external influences. There is
however no comparison between the groundwater and that of the dam PMD24. The presence
of leaking pipes or water from the coal transfer house must be investigated.

The exceedance of Na and F at AMB61 has been historically recorded. The occurrence may be
from local geology. It is recommended that the WUL parameters be amended grouping
boreholes into similar classification groups according to locality and geology. Inspect
conveyor for ash spillage to minimize impact on PMS03.

Limited surface water impacts may be visible at PMB76 (upstream from now removed
temporary coal stockpile) and PMB75 (downstream from coal transfer house) without
resemblance between surface- and groundwater. However, due to decreasing water level depth,
the situation must be closely monitored to establish possible influences. Re-evaluation of
WUL objectives must include these sites.

Although the exceedance of the elements at PSD04 may be exaggerated by concentration, dam
PMD10 is the only contaminated upstream source. This once again emphasizes the control of
the water level of this dam.
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4.2.2.2 South and south-western Power Station impacts

The source of the water flowing into dam PMD16 must be determined.

PMSO01, PMD18 and PMSI10 are all directly downstream from the dirty water dam PMD11. This
once again emphasizes the control of the water level of this dam.

4.2.3 Affected Drainage Area 3 — Racesbult Spruit Drainage System

The fluctuations in the groundwater and piezometric levels that have been observed since 2005 in
the boreholes of the Racesbult Spruit Drainage System and are shown in Figure 11 to Figure 13.
Figure 11 shows the groundwater depths of the boreholes drilled to the north of the Power Station
area in metres below ground level (mbgl) while Figure 12 gives the water levels of boreholes drilled
to the north of the Domestic Waste Site area. Figure 13 shows the water levels in the boreholes
drilled to the south of the Coal Stockyard Area. The trends in the groundwater and piezometric
levels are described in the associated tables below each graph.

4.2.3.1 Northern Power Station impacts

The water levels of PMB06 and PMBO07 exhibit the same pattern with decreasing levels from 2012
to 2014 increasing thereafter. However, variability at PMBO07 may be a reflection of surface water

activities (run-off from the conveyor). The same variability was also visible at PMB09 downstream
from dam PMDO3.

Na is the only exceedance at PMBO07. This once again indicate that the WUL objectives must be
amended to grouping boreholes of similar locality and geology together. Keep monitoring
and prevent surface run-off from the coal conveyor.

4.2.3.2 Domestic Waste Site

The water levels exhibit the same pattern with decreasing levels from 2012 to 2014 increasing
thereafter. Borehole DMB35 upstream from the waste site exhibit a steeper increase since 2015.

The occurrence of NHa upstream from DMB35 is uncertain. It is recommended that a numerical
model be constructed for the domestic waste site to quantify impacts detected at DMB33 or
DMB34 (downstream form the site as natural drainage are not in the direction of this
borehole).

4.2.3.3 Southern Coal Stockyard impacts

The variability at CMB10 may indicate possible surface water activities and must be closely
monitored.

The upstream qualities at RSS04 cannot be attributes to power station activities. These poor
upstream qualities will have a detrimental effect on downstream sites to which Tutuka must adhere.
This also indicate that the WUL objectives may have to be adjusted for surface water sites
that the power station is held accounted for and are not influenced by the power station.

As the upstream qualities at RSS04 cannot be attributed to power station activities, it is unclear
what the contribution of the power station activities are as the stream is already externally affected.
The issue at CMS22 has been taken up with New Denmark Colliery. The only exceeding parameter
of Na is at CMB71 (which is also exceeded at CMB70 and CMBI10 as explained earlier. This once
again indicate that the WUL objectives must be amended to grouping boreholes of similar
locality and geology together.
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4.2.4 Affected Drainage Area 4 — Uitkyk Spruit Drainage System

The fluctuation in the groundwater and piezometric levels of the boreholes in the Uitkyk Spruit
Drainage System Area are shown in Figure 15, while the water level trends are described in Table
57.

4.2.4.1 Northern Coal Stockyard impacts

Although variability in groundwater levels indicate possible surface water activities, the water
levels exhibit the same variability over vast distances between them. Furthermore, the water levels
exhibit the same pattern with decreasing levels from 2012 to 2014 increasing thereafter.

Borehole CMB32 may show signs of impacts. Improve the clean/dirty separation of the Coal
Stockyard and continue monitoring.

The problem at CMS46 was discussed with New Denmark Colliery personnel. These are french
drains or septic tanks where chlorination is taking place to prevent bacteriological impacts. This
overflow enters the coal stockyard pollution control dam CMDI15. It must be requested that this
site be considered as a dirty water site. Once again with Na being the only exceeding parameter
at CMB72, it is recommended that the WUL be amended by grouping of boreholes according
to geology and locality.

4.2.5 Affected Drainage Area 5 — Leeu Spruit Drainage System

Upstream qualities are already above the WUL quality objectives for EC. Although EC and Cl are
the only elements exceeded at the downstream site LSS07, the concentration of SO4 (which is not
part of WUL objectives for surface water sites) has increased by 70 mg/L.

Upstream qualities are already above the WUL quality objectives for EC. Although EC and Cl are
the only elements exceeded at the downstream site LSS07, the concentration of SO4 (which is not
part of WUL objectives for surface water sites) has increased by 70 mg/L. these impacts are clearly
from CMS60, PMDI11 and PMD10 which emphasize the control of water levels of these dams.

4.3 Hydrocarbon analyses

Table 61 indicates that no hydrocarbon compounds were detected for the analysed samples by using
the employed analyses methods.
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1 INTRODUCTION

This report summarizes the 3™ Quarter monitoring performed by GHT Consulting as external
monitoring. For continuation purposes, this report also reflects on any progress and feedback since
the previous monitoring.

1.1 Scope of Monitoring

The operation of Tutuka Power Station's Hazardous Waste Site requires routine monitoring, as
contained in the permit of the Department of Water Affairs and Forestry (Section 6). It is therefore
illegal to operate the Hazardous Waste Site without conducting monitoring.

Monitoring includes background monitoring (Paragraph 6.6) and detection monitoring (Paragraph
6.7). Detection monitoring includes:

. Monthly surface water - Responsibility of Internal
monitoring Monitoring: Environmental
Department, Tutuka Power Station
o Quarterly surface and - Responsibility of External
groundwater monitoring Monitoring: GHT Consulting

Background monitoring forms part of the quarterly groundwater monitoring programme.

1.1.1 Monthly surface water monitoring - Responsibility of Internal Monitoring -
Environmental Department, Tutuka Power Station

The monthly surface water monitoring forms the first part of the Detection Monitoring programme.
According to the conditions of the Hazardous Waste Permit, monthly surface water monitoring is to
be conducted and in this instance, will include the leakage detection system and storm water drains
on, and adjacent to the site. The monthly monitoring programme must also include:

. The collection of water samples for chemical analysis.

. The preparation of a written report to the management of Tutuka Power Station summarizing
monitoring results and the general condition of the site.

. The minutes of the monthly meetings with the Site SEA and Roshcon the operator in control
must be included in the monthly reports.

. Submission of the report to external auditor for evaluation and inclusion into the quarterly
report.
1.1.2 Quarterly surface and groundwater monitoring - Responsibility of External

Monitoring by GHT Consulting

The quarterly water monitoring forms the second part of the Detection Monitoring programme.
According to the conditions of the Hazardous Waste Permit, ground and surface water monitoring is
to be conducted every three months. The following actions are included as part of the quarterly
routine monitoring of the Hazardous Waste Site.
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e The collection of water samples for chemical analysis of the surface and groundwater sites.
e The collation of monthly records outlining the type and quantity of waste deposited.
e Monitoring of site conditions and operation.

e Monitoring and evaluation of weekly and monthly reports, including monthly surface water
monitoring by the Environmental Department of Tutuka Power Station.

e The submission of a summary report with conclusions and recommendations to the
Management of Tutuka Power Station.

e Quarterly meeting with the management and interested and affected parties to discuss the
conclusions and recommendations of the monitoring reports. The discussions during this
meeting, the way forward and feedback on the previous reports will be included in the quarterly
reports.

Response forms have been included in the monitoring reports to ensure that corrective actions are
recorded for management purposes (refer to Appendix B). These forms must be completed and
faxed to GHT within 14 days of the issue date of a monitoring report to ensure compliance with
report recommendations.
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2 FEEDBACK ON THE 2™’ QUARTER 2016 REPORT

The previous inspection of the Hazardous Waste Site was conducted on the 21% of June 2016 by
Shaun Staats from GHT Consulting, Mr. JJ Nkabinde (the site operator from Roshcon), Mr T. van
Niekerk, (the site manager from Tutuka), and Mr. J. Venter (civil engineer at Tutuka). A detailed
discussion followed regarding the concerns raised with respect to the leakage into the detection
sump.

The condition of the site was rated as Good due to the leaking of seepage from the top of the liner
into the leakage detection sump, as well as the slightly deteriorating signage at the gates. The site
operation and day-to-day operations and management by the site SEA received a rating of
Excellent. A rating of Excellent was awarded to the Environmental Department. External factors
received a rating of Excellent as the pump-back system and sprayers are fully operational. The site
received an overall rating of Excellent.

2.1 Feedback and corrective actions

Table 1.  Corrective actions taken at Hazardous Waste Site since previous phase

First L. . .
Problem Reported Mitigation Proposed Responsible Person Date of Compliance
Signage at the gate is faded. Feb-16 |Inspect and upgrade if necessary Signage was
replaced
Discussion

The following feedback was received from the Environmental department and from the Site SEA
concerning the previous phase:

e The signage was upgraded.
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3 MONITORING: 3®? QUARTER 2016

The Hazardous Waste Site was inspected on the 11% of October 2016 by Shaun Staats and Chrisjan
Makhanya from GHT Consulting, Mr. JJ Nkabinde (the site operator from Roshcon) and Mr T. van
Niekerk, (the site manager from Tutuka. A detailed discussion followed regarding the concerns
raised with respect to the leakage into the detection sump.

3.1 State of the Hazardous Waste Site

The condition of the site was rated as Good due to the leaking of seepage from the top of the liner
into the leakage detection sump and the absence of cell numbers against the fence. The site
operation and day-to-day operations and management by the site SEA received a rating of
Excellent. A rating of Excellent was awarded to the Environmental Department. External factors
received a rating of Excellent as the pump-back system and sprayers are fully operational. The site
received an overall rating of Excellent.

A graphical representation of the site layout and the monitoring site positions is given in Figure 1.

oB26

Active working area.

Covering material stockpile

°
HZ100 Penstock HZ200 Leakage
o detection
DK

N

Damaged Access ramp

oB54

[ \

*B25 o324
Figure 1. Site Plan and Monitoring Locations at Hazardous Waste Site.

Observations made with respect to the site conditions are presented in the photos below, while a
summary of the conditions of specific characteristics at the hazardous waste site during the time of
inspection are given in Table 2.
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Photo 1 General site conditions Photo 2 Renewed signage.

Photo 3 Renewed signage.
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Table 2. Summary of the condition of specific characteristics at the Hazardous Waste Site during
the time of inspection
Site Feature Specific Characteristic Condition Max Points 3ndQ 2016
Condition of Site
Signposts Excellent 5 5
Access roads Excellent 5 5
Access control Gate and Lock Excellent 5 5
Fence Excellent 5 5
Cell Numbers (A,B... 1,2..) Dismal 5 0
Drainage slopes Excellent 5 5
Site drainage Maintenance Excellent 5 5
Slopes grass cover Excellent 5 5
Clean Excellent 5 5
Settling pond Excellent 5 5
Penstock
enstoc Access Excellent 5 5
Pump back system, sprayers, etc.  Excellent 5 5
Visibility Excellent 5 5
Flexible membrane liner Damge Excellent > >
Sufficient Excellent 5 5
Plants & Bushes Excellent 5 5
. Clean Dismal 5 0
tect
Leaka;ges(ti:nel:c on Silicon seal Dismal 5 0
Y Access Excellent 5 5
Monitoring boreholes Caps and locks Excellent 5 5
Surrounding area Excellent 5 5
Other Excellent 5 5
Rating of Condition of Site Good 100% 86.4%
Site Operation & Management (Site SEA)
Cell construction Bund walls Excellent 5 5
Size Excellent 5 5
Dump operation Excellent 5 5
Cover Excellent 5 5
Cover material Waste visibility Excellent 5 5
Surface residue Excellent 5 5
Sufficient Excellent 5 5
Position of stockpile Excellent 5 5
Feedback & reporting
Excellent 5 5
(Site SEA) een
Rating of Site Operation & Management (Site SEA) Excellent 100% 100.0%
Site Management (Environmental Department)
Feedback & reporting (Environmental Department) Excellent 5 5
Monthly monitoring & audit (Environmental Department) Dismal 5 0
Other Excellent 5 5
Rating of Site Management (Environmental Department) Excellent 100% 100.0%
External Factors
Electricity etc. Excellent 5 5
Rating of External Factors Excellent 100% 100%
Overall Excellent  100% 90.0%
Points classification Excellent >90%
Good 80 - 90%
Fair 60 - 80%
Poor 40 - 60%
Very poor 20 - 40%
Dismal <20%

GHT CONSULTING
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Discussion

The following aspects were noted during the current and previous field inspection and discussed
during the meeting as indicated in the first paragraph of this chapter:

o Signage — Signage at the gate has been upgraded.

° Cell Numbers — There are no cell numbers of the numbering system of A, B ... and 1, 2,
...etc. These numbers were fixed to the security fence to designate the numbering blocks A1,
A2, Bl1, B2.... etc. used in recording what has been dumped where.

. Leakage detection system (Manhole) — The conditions at the bottom of the sump are
unchanged with seepage from the top of the liner dripping into the seepage inspection sump at
the bottom. The seal between the cement ring and the liner is an inherent design problem and
is unlikely to be completely and permanently mendable. ~With the on-going problem of
seepage between the cement ring and the liner, it is recommended that the system be revised
with a protection ring as indicated in Figure 2. The water can then be scooped from the upper
area. It should be handled as hazardous and handled accordingly when discarded at the
current cell where waste is being dumped. It was further confirmed by Mr. Johan Venter that
there is a liner still beneath the seepage inspection sump and that water seeping backwards
into the seepage inspection pipes would therefore not leak into the groundwater below the
sump.

Seepage Inspection Hole

Modification
Waste & Ash (500 mm High Cement Pipe with a
" diameter larger than sump
/C?< opening)
Water

(to be removed)

Modification
(100-150mm Cement Floor
around pipe)

Liner

ojeje)

Seepage Inspection Sump
(Supposed to be dry)

Figure 2. Proposed modification.

3.2 Water Samples

3.2.1 Location of Monitoring Sites

The position of surface water (HZ100 - penstock and HZ200 - leakage detection system),
groundwater (AMB25 and AMB54), and background groundwater sampling sites (AMB26 and
AMB31) are shown in the locality map in Appendix A.
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3.2.2 Surface water sites

The penstock HZ100 is dry and no water sample was obtained. The pipe next to the leakage
detection hole HZ200 is currently also dry and no water sample could be obtained. This pipe
system was installed to enable sampling of seepage that collects on top of the liner.

Table 3.  Sampling and field information of surface water sites.

) . Prev Date Current
Sites Site No. Prev Date Finding | Sampled WL Sampled Comments

HZ100 Low Dry N Satisfactory condition.
HW
Mogl'ttormg s Hroeo Unable to Seepage visible through cement
ftes HZ200 Dry obtain N page visib’e Trotig
rings.
sample.

3.2.3 Groundwater sites

Five groundwater samples were collected and submitted with the surface water sample for chemical
analyses. Table 4 lists information regarding the sampling of the groundwater sampling sites.

Table 4. Sampling and field information of groundwater monitoring sites.

. . Date Current
Sites Site No. Prev Date | Prev WL Sampled WL Sampled Comments
AMB25
12.71 12. Y L th - 1 1 gla ttl

(deep piezometer) 7 79 Sample dep 5 m (1 glass bottle)
AMB?25

(shallow 11.2 11.68 Y Sample depth - 20 m (1 glass bottle)
AMB26

HW . 17.81 17.91 Y Sample depth - 25 m (1 glass bottle)

Monitoring [deeppiezometen) oy, ;s 11-Oct-16

Sites AMB26

(shallow 17.18 17.29 N Not enough water to obtain sample

piezometer)

AMB54 19.62 19.76 Y Sample depth - 21 m (1 glass bottle)
AMB31

(Backeround) 13.4 13.64 Y Sample depth - 15 m (1 glass bottle)

3.2.4 Results and discussion of the chemical analysis

The results of all the chemical analyses that have been performed on water samples from Tutuka
Power Station during the current and previous phases of the monitoring program are available in an
electronic database for review. The results of the chemical analyses of the current monitoring phase
are given in table format in Table 6. Graphs of the concentrations of the various chemical
parameters recorded over time are shown in Appendix B. These graphs may be used to examine the
temporal behaviour of the particular chemical parameters.
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Table 5. Results of chemical analyses.

Locality Date pH | EC |[TDS| Na | Mg | Ca | Cl | SO4| NO3| F K Fe | Mn | NH; |COD| PO4
mS/m | mg/L| mg/L | mg/L | mg/L. | mg/L| mg/L| mg/L| mg/L.| mg/L | mg/L | mg/L.| mg/L.| mg/L.| mg/L
AMB31 20-Oct-2016 7.87) 59.9| 397| 35.4| 31.9| S51.1| 27.6| 23.5| 3.86| 0.363| 3.57| 0.004| 0.846| 1.36| 69| 0.052
AMB26D 20-Oct-2016 831 207| 1364| 183| 91.2| 159 332| 385 10.6 0.637| 3.77| 0.004| 0.001 0.035| 112 0.044
AMBS54 20-Oct-2016 8.43| 145 868 80.2| 89.3] 103| 226 178 3.99| 0.28| 7.15| 0.004| 0.077| 0.156| 13.9| 0.028
AMB25D 20-Oct-2016 8.22| 197| 1216 105 101| 172| 385| 217| 13.4] 0.362| 7.17| 0.004| 0.001 0.051| 102| 0.026
AMB25S 20-Oct-2016 8.71] 565 3958 980| 10.1] 325| 844| 1637| 849 1.2| 71.5 0.004 0.001 0.034] 122]| 0.031
Locality Alkilinity| NO2 | B Cd | Pb | Hg | Cr |Cr6+|CN -free |Phenol| Cu | Al | Zn [TOC|TOX| As
mg/L. | mg/L| mg/L| mg/L.| mg/L| mg/L| mg/L| mg/L.l mg/L mg/L | mg/L.| mg/L.| mg/L.| mg/L.| mg/L| mg/L
AMB31 252 3.79| 0.013| 0.002| 0.004| 0.004/ 0.003| 0.002 0.01 0.02{ 0.002| 0.002| 0.002| 4.19 0] 0.01
AMB26D 212| 0.122| 0.15) 0.002{ 0.004| 0.004 4.51} 4.15 0.01 0.02{ 0.002| 0.002| 0.002 3 0 0.01
AMBS54 231] 0.962| 0.013| 0.002| 0.004| 0.004/ 0.003| 0.002 0.01 0.02{ 0.002| 0.002| 0.002| 1.82 0 0.01
AMB25D 203| 0.114| 0.097| 0.002| 0.004| 0.004, 0.434| 0.321 0.01 0.02| 0.002| 0.002| 0.002| 2.21 0 0.01
AMB25S 62.5| 0.36] 6.12] 0.002] 0.004{ 0.004| 11.6] 10.5 0.01 0.02f 0.002| 0.002] 0.002| 8.15 0/ 0.019
Discussion:

From the data in Table 6 and the time graphs in Appendix B the following observations can be
made with regards to water quality at the sampling sites near the hazardous waste site:

. No impacts from the Hazardous Waste site is apparent when inspecting the time graphs. The
boreholes are drilled directly into the ash, and as such are reflecting the properties of the ash
itself. For comparison, time graphs have also been included for site AMB24S and AMB24D
which are also drilled within the ash, but are not within the drainage from the Hazardous
Waste site. This was done to compare analyses of water from the monitoring boreholes not
only with the upstream borehole AMB31, but to detect possible anomalies when comparing

analyses of water from the monitoring boreholes drilled in the as with water from another
borehole also drilled in the ash.

. Even though the surface surface-runoff collection sump and penstock (HZ100) was dry and
water could not be obtained from the seepage inspection hole (HZ200), these sites were
included in the time graphs to be used as indicator of contaminants inside the Hazardous
Waste site to possibly distinguish between Hazardous Waste site impacts and that of the ash.
No leakage or seepage from the Hazardous Waste Site is suspected as concentrations of
constituents not readily associated with ash that are present at HZ100 and HZ200 inside the
waste site were not detected in water from the monitoring boreholes of the site.
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4 CONCLUSIONS AND RECOMMENDATIONS

The Hazardous Waste Site was inspected on the 11% of October 2016 by Shaun Staats and Chrisjan
Makhanya from GHT Consulting, Mr. JJ Nkabinde (the site operator from Roshcon) and Mr T. van
Niekerk, (the site manager from Tutuka. A detailed discussion followed regarding the concerns
raised with respect to the leakage into the detection sump.

The condition of the site was rated as Good due to the leaking of seepage from the top of the liner
into the leakage detection sump and the absence of cell numbers against the fence. The site
operation and day-to-day operations and management by the site SEA received a rating of
Excellent. A rating of Excellent was awarded to the Environmental Department. External factors
received a rating of Excellent as the pump-back system and sprayers are fully operational. The site
received an overall rating of Excellent.

The following aspects were noted during the field inspection and discussed during the meeting as
indicated in the first paragraph of this chapter:

. Signage — Signage at the gate has been upgraded.

° Cell Numbers — There are no cell numbers of the numbering system of A, B ... and 1, 2,
...etc. These numbers were fixed to the security fence to designate the numbering blocks Al,
A2,B1, B2.... etc. used in recording what has been dumped where.

. Leakage detection system (Manhole) — The conditions at the bottom of the sump are
unchanged with seepage from the top of the liner dripping into the seepage inspection sump at
the bottom. The seal between the cement ring and the liner is an inherent design problem and
is unlikely to be completely and permanently mendable. With the on-going problem of
seepage between the cement ring and the liner, it is recommended that the system be revised
with a protection ring as indicated in Figure 2. The water can then be scooped from the upper
area. It should be handled as hazardous and handled accordingly when discarded at the
current cell where waste is being dumped. It was earlier confirmed by Mr. Johan Venter that
there is a liner still beneath the seepage inspection sump and that water seeping backwards
into the seepage inspection pipes would therefore not leak into the groundwater below the
sump.

The following conclusions can be made with regards to leakage detection through monitoring and
chemical analyses:

. No impacts from the Hazardous Waste site is apparent when inspecting the time graphs. The
boreholes are drilled directly into the ash, and as such are reflecting the properties of the ash
itself. For comparison, time graphs have also been included for site AMB24S and AMB24D
which are also drilled within the ash, but are not within the drainage from the Hazardous
Waste site. This was done to compare analyses of water from the monitoring boreholes not
only with the upstream borehole AMB31, but to detect possible anomalies when comparing
analyses of water from the monitoring boreholes drilled in the as with water from another
borehole also drilled in the ash.

. Even though the surface surface-runoff collection sump and penstock (HZ100) was dry and
water could not be obtained from the seepage inspection hole (HZ200), these sites were
included in the time graphs to be used as indicator of contaminants inside the Hazardous
Waste site to possibly distinguish between Hazardous Waste site impacts and that of the ash.
No leakage or seepage from the Hazardous Waste Site is suspected as concentrations of

GHT CONSULTING TUTUKA HAZARDOUS WASTE SITE MONITORING - 3"° QUARTER 2016 RVN 724.19/1690
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constituents not readily associated with ash that are present at HZ100 and HZ200 inside the
waste site were not detected in water from the monitoring boreholes of the site.

7 December 2016

Louis van Niekerk Date
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APPENDIX A
Locality Maps
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APPENDIX B
Chemical Graphs
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Phosphate
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Chemical oxygen demand
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Mercury
HG [mg/]
5.00
4.00 o
= AVB2ID
AVB21S
* AVB2D
3.00 4 AMB25S
AVB2ED
= AVB3!
4 AVBSH
* i
200 | - 1z
100 o
1N
|\
000 4 . . .
2000 2004 2008 2012 2016
Time
Selenium
SE [mg/l]
0500
0.400
= AVB2ID
0300 AMB24S
- AVB25D
AMB25S
AMB2ED
- - AVB54
0200 4
0.100
L
0.000
2000 2004 2008 2012 206
Time
Phenols
PHEN [mg/]
0.600
[
0.480 “\
I
I\ = AVB2D
I AMB25S
0360 o || ¥ AMB2SD
[ At
[ AVBE
| & HZI00
[ & HZ00
0240 |
[
[
| |
0.120 “ |
| |
| /
| 4
0,000 = T f
2000 2008 2012
Time

GHT CONSULTING

TUTUKA HAZARDOUS WASTE SITE MONITORING - 3RD QUARTER 2016

RVN 724.19/1690

APPENDIX B Page 12

Total organic carbon
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