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1 INTRODUCTION

Environmental Impact Management Servi¢Psy) Ltd hereafter referred to as I1S,were appointed by Kelvin
Power (Pty) Ltdhereafter referred to as the Holder or Applicatd,apply for the renewal of their existing Water
Use License (WULReference Number: 03/A21C/FGH/1110) issued on 24 June Z@tfion5: License and
Review Period5.1of the licensejndicate that the license is valid for a period of 15 years from the date of
issuance. Therefore, thedttler need to apply for a renewal of thiicenseif they want to continue with the
water uses after 24 June 2026, when the license will lapsisintegrated Water and Waste Management Plan
(IWWMP)is compiled in support of the application for renewal of existing water asesthe addition of two
existing water uses that have not been included in the current license.

Condition 10.2, Appendix llof tWULA G F 1 SaY @& ¢ KS (Attachea as Appgridix 4pdlllthereafter
0SS dzZLJRFGSR FYR &adzoYAUGGSR (2 GKSThie S\UWBPS/ thérefoteSalsk T2 NJ |
compiled to update the 2024 IWWMP and is based on the 2024 IWWMP annual update.

1.1 ACTIVITY BACKGROUND

Kelvin Power Station is a cdakd power station, located in the Gauteng province ned® @ambo International

Airport in South Africa. Kelvin Power is one of only a few power stations in South Africa not owned by the
national energy producer, Eskom. Kelvin Power supplies between 10% and 15% of the power needs of the City
of Johannesburg. Kelvcomprises of two stations; Station A and Station B. Station A is under decommissioning
and a service provider duly appointed to follow the applicable closur#icetions as per WUL requirements as

well as the National Environmental Management Act No. 107 of 1998 prescripts. Station B is currently in
operation. The power station makes use of coal and water for the generation of electricity. Station A (shut down
in 2012) has six 30MW generators and 11 chain grate boilers. The newer B station has seven 60MW generators
and seven PF type boilers.

Coal iscombustedinside the boiler to produce supdreated steam (SHS). The SHS is transported via pipes to
the turbines. Here, the SHS drives the blades of the turbine, spinning the rotor at high speed (mechanical
energy). The rotor then turns the generator, which genesaelectricity. The slurry (containing fine and coarse
ash) from the burnt coal is hydraulically routed to Ash Dam A for deposition.

For steam production in the boilers, demineralised water is added as Hmakeater to recycled condensate.
The steam is condensed by cooling it with water circulated through the hyperbolic cooling towers. Kelvin
receives approximately 3 681%fd of water from Rand Water and about 13 955 m3/d of treated effluent.

Station A, which utilised a larger coal fraction for heat generation, produced coarse ash, most of which was
previously discarded on an open dumping area to the west of the power station. Station A is in care and
maintenance and is not operational.

Station B uses a pulverised fieal fraction for heat generation, which results in a fine askptoduct.

Previously, all the ash was pumped in slurry form to Ash Dam A. Presently, approximately 10% of the ash is being
collected by a cement manufacturaes raw material, thereby facilitating waste minimisation (both in terms of

FaK FYR 6FGSNJ dzaSo 4 GKS LI2gSNI adldAz2yd LYy FRRAGA?Z
operational phase. The remainder of the ash is still slurried and digpafsen Ash Dam A.

The final waste product from Kelvin is in the form of a wastewater effluent, consisting of cooling tower blow

down, effluent from miscellaneous cooling water uses,-gsbnching effluent and washings. These effluents
are discharged to the Modderfonteingyit after desiltation.

1693 IWWMP 1
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1.2 CONTACT DETAILS

The addresses of the related sections, as well as contact information of the responsible persons in terms of
water management are listed ifiablel below:

Tablel: Kelvin Power contact details.

Businesgnit Address Responsible Contact Details
Person
Management
General 3 Zuurfontein  Segotsane Email oupa.seota@kelvinpower.com
Manager Road Hendrick Qupg
Kempton Park Seota
1619

Environmental Department

Environmental 3 Zuurfontein Lavhédesani Email |avhelesani.nelwamondo@kelvinpower.com
Manager Road Nelwamondo

Kempton Park

1619

1.3 REGIONAL SETTING AND LOCATION OF ACTIVITY

Kelvin Power Station falls within the Ekurhuleni Metropolitan Municipality, Gauteng Province, South Africa. The
existing development is situated approximately & southwest of Kempton Park and approximately 10
northwest of Benoni covering a total footprint of ~14%@ . Kelvin Power is bordered by a residential area,
Croyden to the south, Sebenza industrial area to the west and Spartan industrial area to the east. Kelvin Power
is situated within the Modderfonteinspruit catchment, which forms partraf greater Jukskei and subsequently

the Crocodile catchment. Kelvin Power Station is active on the farm Zuurbekom 33 IRg&ed. for the

location andFigure5 for the layoutand maygs respectivelyof Kelvin Power Station

1.4 PROPERDESCRIPTION

The properties in respect of the WUL (03/A21C/FGH/1110) activities are associated with the fafomt&irur
33 IR.Table?2 tabulates the facility, property descriptions, municipalities, and associated owner details as
applicable to Section 21 water use activities in terms of the NWA.

Table2: Property details.

Portions 87, 88 89, 90, 91, 96, 97, 98, 99, 100, 391 of the farnfadtein 33 IR
Magisterial District Gauteng Province
Local Municipalities Ekurhuleni Metropolitan Council

1693 IWWMP 2
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1.5 PURPOSE OF THE IWWMP

The objective of this IWWMP is not to merely compile all existing site knowledge from prior Environmental
Authorisation (EA) processes or Environmental Management Programmes (EMPr) into a single manageable
document. It also applies the principles of thetarchy for Water Quality Management (WQM) and Resource
Water Quality Objectives (RWQOSs) to focus on management measures that impact either directly, or indirectly,
on water resources. Objectives and action plans are set for the control of water (cogtaiasie) and waste as
sources of pollution which include, but not limited to, Stormwater Management Plans (SWMPs); Waste
Management Plans (WMPs), audit schedules and monitoring prograntites&2).

I National Water Resource Strategy I

Catchment Management Strategy

4

Resource Quality Objectives

+ Storm Water Management l

: \I;Vea;gn? :t?:s and - - Water Resource Specific
+ Salt and Water Balance ImpactAssessment
* Mine Residue and Waste '

Management

s+ Water Treatment

3

-

Management Support

Figure2: IWWMP Flow DiagraENVASS, 2024).

The hierarchyKigure3), makes use of precautionary principles and sets an order of priority for water and waste
management decisions and actions. The summarised specific objectives of Kelvin Power with reference to the
IWWMP would therefore be to ensure the:

1 Implementation of appropriate pollution and stormwater control;

i Prevention measures; and

[etN
7\‘
(@p))

 Theefficientredza S F yR NBOF LJidzNBE 2F WRANI&2Q ¢l GSN 2y
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Prevent or minimize
pollution/contamination of water used
by implementing necessary management
measures or strategies

) 4

Reuse or Reclaim contaminated waterin
cases where complete pollution
prevention was not possible

\ 4

Treat water that cannot be reused or reclaimed

\ 4

Reuse treated water

\ 4

Discharge or disposal of excess water

Figure3: Hierarchy of Water Quality ManagemeENVASS, 2024).

The plan also considers the water and waste management actions required through the entire Life of Activity
(LoA) (incl. the postlosure and rehabilitation phase), whilst being dynamic enough to respond to changes in
the receiving environment and availa@iBest Practise Environmental Technology alternatives. This document is
intended to be read in conjunction with the WUL and any new WUL applications as a legal requirement of the
Department of Water and Sanitation (DWS) and binding document to whickctreske must comply, especially
since the IWWMP forms part of the conditions specified in a WUL.

As part of the IWWMP phase, a detailed analysis is conducted of water use and waste managesignt on
construction and operational management, as well as monitoring and controls to be or already implemented. It
also includes an assessment of the implemagion of best practices on site. The most important component of

1693 IWWMP 5
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the IWWMP development process is the formulation of goals, objectives and strategies for water use and waste
management. The IWWMP addresses key areas related to development namely process water, stormwater,
groundwater, surface water and waste. The impéartation of the IWWMP is an interactive process whereas

its performance is to be monitored on an annual basis to ensure that the concept of continual improvement is
applied throughout the lifecycle of Kelvin Power.

The assessment of the IWWMP thus includes:

1 The assessment of the document itself, as well as the submission of information relating to monitoring
and auditing conducted in terms of the IWWMP which could lead to the identification of shortcomings
and must be addressed as part of the IWWMP and agilan.

As part of the IWWMP process, the various roles and responsibilities of the different role players need to be
identified, understood, and respected. The role of DWS is not to identify and select the water and waste
management measures for implementation &yvater user, however, is the responsibility of the water user to

RSY2yauNI &S GKIFIG GKS aStSOGSR YIyF3ISyYSyid YSIadaNBa Ay
concepti.e.:

S = Sustainable;

M = Measurable;

A = Achievable;

R = Resource allocated; and

T = Timeframe specific.

The overall objective of the IWWMP is thus summarised as:

 /2YLAELFGAR2Y 2F |y lyydzat L22at dz2ZJRFGS o6l &aSR 2y
processes against the WUL conditions;

1 Provision of a management plan to guide a water user regarding the water and waste related measures
which must be implemented on site in a progressive, structured manner in the short, medium and long
term; and

1 To formulate measures, compile strategies and an action plan to address the identified matters of
concern.

1693 IWWMP 6
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2 CONTEXTUALISATION OF THE ACTIVITY

¢CKA& OKFLIGSNI LINPPGARSE | RSOGFAfSR RSAONARLIIAZ2Y 2F YSt O
purpose of this section is to provide an understanding of the activities that may have an impact on the
surrounding environment and the mitigatiomeasures, monitoring and action plans proposed to be
implemented to mitigate potential negative impacts. Kelvin Power consists of two (2) individual power stations,

Station A and Station B:

i Station A currentlybeing demoliskd; and

9 Station Bg currently operating below its installed capacity.

2.1 DESCRIPTION OF ACTIVITY
2.1.1 STATION A

Station A operations ceased, and this station is currdmgipgdemolished Station Aused to have amstalled
capacity of 180 megawatts comprising six (6) tuditernators of 30 megawatts each and 11 boilers which
consume approximately 85 tonnes of coal per hour. The furnaces at this stagomchain grate types as
opposed to the pulverised fuel type in Station B.

Station A, which utilised a larger coal fraction for heat generation, produced coarse ash, most of which was
previously discarded on an open dumping area to the west of the power station (Golder, 2021).

2.1.2 STATIONB

The power station makes use of coal and water for the generation of electricity. Relatively small quantities of
chemicals are also utilised for the treatment of water for the boilers in the demineralisation plant.

Kelvin consumes approximately 1.5 million tonnes of coal per annum, which is transported by road to Kelvin
from various mines in the Mpumalanga Province. Station B uses 0.85 to 1.0 million tonnes per annum. These
guantities will increase in proportion torpduction rate.

Kelvin receives water from the Rand Water Board (RWB) and treated effluent from the Northern Wastewater
Treatment Works (NWTW) which is situated in Diepsloot. Roughly 15 &d®mfwater from NWTW is utilised
at the Kelvin Power Station.

Station B has an installed capacity of 420 megawatts comprising seven (7attebwtors of 60 megawatts
each, and seven (7) boilers, which consume 250 tonnes of coal per hour. The steam is delivered at 62 bar and
482°C. The station turbalternators ae not operated at full capacity to safeguard against failure (Golder, 2021).

The turbine shaft is coupled to the alternator rotor, rotating at 3 000 revolutions per minute. This large €electro
magnet produces electricity by inducing voltage, which causes current to flow in the alternator stator. The
electricity is transformed up tthe grid voltage by the generator transformer and supplied to the grid via the
switch yard.

For steam production in the boilers, demineralised water is added as ‘makeater to recycled condensate.
The steam is condensed by cooling it with water circulated through the hyperbolic cooling towers to the south
(five towers for Station B) of the powstation buildings.

Station B uses a pulverised fineal fraction for heat generation, which results in a fine askptmduct.

Previously, all the ash was pumped in slurry form to Ash Dam A. Presently, approximately 10% of the ash is being
collected by a cement manufactures raw material, thereby facilitating waste minimisation (both in terms of

FaK FYR 6F0SNJ dzaS0o 4 GKS LI2gSN) aidlGAz2yd LYy I RRAGA?Z
operational phase. The remainder of the ash is still slurried and dispafsen Ash Dam A.

The final waste product from Kelvin is in the form of a wastewater effluent, consisting of cooling tower blow
down, effluent from miscellaneous cooling water uses,-gsbnching effluent and washings. These effluents
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are discharged to the Modderfonteinspruit after -@dtation. Figure4 provides a simplified, visual schematic of
the abovementioned processes.
High Temperalure\

Superheated Steam
at Boiler Pressure

Waste Gas

Low Temperature
Licuid Water Feedwater Pump Demin water

Coal Shute pumped into Boiler

at Boiler Pressure HP & LP / (Randwatel‘)
Steam
Coal Grate Turbine
______ Low Temp.

Liquid Water [
Low Temp Steam at

Low Pressure

D Ash

Forced Draft g
o _ /

Cooling Tower
Generator
<

NN « 3-phase electricity

output - thiough
M M transformers and
then onto National
_ » Grid

Treated waste water
(Northern Wastewater Treatment Works_Diepsloot)

Figure4: Simplified process schematic (Golder, 2021).
2.2 EXTENT OF ACTIVITY

The Kelvin Power Station comprises of an area witlxdent of roughly 160 ha.

2.3 KEY ACTIVITY RELATED PRODUCTS AND PROCESSES

The key water and waste processes are the use of coal and water to generate electricity which is sold to City
Power for use in the National Grid (Eskom). Coal is hauled in by road and stored in stockpiles. This coal is then
burned to generate steam which used to turn the turbines that generate electricity.

Ash is produced as apyoduct or waste, some of which is sold to companies that are able to utilise it as a raw
material. The coarse ash is best equipped for the use in brick manufacturing while cement manufacturing
companies prefer the fine ash.

2.4 ACTIVITY LIFE DESCRIPTION

YSt OAY t26SNNa LRESNI I3SySNridrAzy tAO0SyasS gAtt SELMANS
GKSNBFFAOSN® LG Aa FFAISNI GKA&E (GKFEG YSEQGAY t26SNBERQ { G (
2.5 ACTIVITY INFRASTRUCTURE DESCRIPTION

The infrastructure associated with Kelvin Power are depicteBigure5. Station A and associated 3 cooling
towers are currently under extended care and maintenance (to be demolished in the near future). The
infrastructure associated with station B of Kelvin Power includes the following:

9 Station B with 5 cooling towers;
1 High Voltage (HV) Yard (88 kV switchygndhich belongs to City Power who also operates the HV Yard;

1 Offices, mill store, change house, administration buildings and workshop which draws water from the
RWB line;

1693 IWWMP 8
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Dry coal stores A and B. These coal stores are covered,;
Coal stockpiles which are open to the environment;
Railway and siding for coal transport (no longer in use);
Weighbridge for trucks;

Haul roads and access roads;

Desilting Dam;

Two Ash Dams, Ash Dam A and Ash Dam B;

An Ash Return Water Dam (ARWD) near Ash Dam B;
Pump station near the ARWD;

Reservoir which is supplied by RWB;

Pump station for the RWB reservoir; and

h@SNKSIFR GFy{1 O6LINRGARAY3

LINE & & dzNB 0

TNRY w2,

1693
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2.6 KEY WATER USES AND WASTE STREAMS

2.6.1 AUTHORISED WATER U8SH3E RENEWED AND NEW WATER USES

As per the WUL (03/A21C/FGH/1110) issued on 24 June 2021, the authorised watéo lsesenewed)are
listed inTable3 and illustrated inFigure belowd 23 G S & (G NSI NB | DezdXyp S&KIa SRE ¢

1693 IWWMP 11
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Included in
Current
License

Volume (n¥) per Capacity ()  Coordinates

annum

S
Section 21 Description of W

Property
Water Use

Water uses to be renewed

21 (f)

21(9)

21 (h)

Discharge from Return Watei2 599380 n¥/a
Dam and secondary channel
the Modderfonteinspruit.

Desilting reservoirs 1 and 2. 4 891000 n¥/a
Return water dam. 7426800 nt/a
Ash Dam A. 207377 ntla
Ash Dam B.

Discharge to the 2599380 nt/a

Modderfonteinspruit.

Existingwater uses to be licensed

21 (9)

Coal stockpile A (covered). 1300000 t/a

Coal stockpile B (open). 2100000 t/a

12794 n¥

7200 nm?

2065851 m?

7454241 m?

42000 tonnes

100000 tonnes

26°07' 18.167" S
28°10'59.491" E

26°07'08.724" S
28°11'21.708" E

26°07'15.001" S
28°11'01.568" E
26°07'19.119" S
28°11' 25.084" E

26°07' 10.886" S
28°11' 10.653" E

26°07' 18.167" S
28°10'59.491" E

26° 07' 05.896" S
28°11'35.032" E

26°07' 12.997" S
28°11'34.222" E

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Portions 89 and 90 of the Farm Zuurfontein ¢
IR

Portions 98 and 9®f the Farm Zuurfontein 33
IR

Portion89 of the Farm Zuurfontein 33 IR

Portiors 97, 98, 99, 89 and @0 the Farm
Zuurfontein 33 IR

Portions 90, 91, 99 and 100 of the Farm
Zuurfontein 33 IR

Portions 89 and 90 of the Farm Zuurfontein ¢
IR

Remainder of Portion 391 of the Farm
Zuurfontein 33 IR

Portions 99, 100 and the Remainder of Porti
391 of the Farm Zuurfontein 33 IR

1693

IWWMP
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2.6.2 WASTE STREAMS
¢KS KFTIFNR2dzA ¢l adsS aadNBlFrya 3ISYySNIGSR d YSEGAy t26SN
Tabled: Hazardous waste types generated at Kelvin Power.

Waste Type Description Management and/ or Disposal

Waste generated from the servicing of

vehicles, empty oil drums. Recycled.

Oil and grease waste.

Fluorescent tubes/ globes Used fluorescent tubes/ globes. DIETpORE! G R I|cen's_ed MEPEIEIE
waste facility.

Waste generated from old building  Disposal of at a hazardous landf

Asbestos . .
materials. site.

1693 IWWMP 13
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2.7 ORGANISATIONAL STRUCTURE OF ACTIVITY

Ly I O0O2NRIyOS gA0GK wS3AdzE + A2y Db TtTnndémol 2F mMdhdpdpE GKSE
mine or activity must provide the manager with the means and afford him or her every facility required to enable
the manager to comply with theJN2 @A aA2ya 2F (GKS&S NBIdzZ I A2y &aéd

By formally documenting environmental management measures and commitments, the IWWMP serves a vital
role in ensuring that potential negative impacts of the proposed activities are reduced, or minimised and positive
impacts maximised. The IWWMP, therefosea tool that guides the management and monitoring of impacts. If
impacts are found to be higher than initially predicted, additional mitigation measures will need to be
implemented to control, reduce, or prevent an impact from occurring. This IWWMPReisdied to provide an
overview of the orsite environmental management philosophy and organisational structure at the operation.
In addition, it specifies common environmental management and monitoring principles that are applied and
recommends additional anagement and monitoring where necessary. The roles, responsibilities and
authorities of personnel at Kelvin Power are assigned to facilitate effective environmental management.
provides as overview of the organisational structure of Kelvin Power.

2.8 BUSINESS AND CORPORATE POLICIES
YStOAY t26SN) KIa RS@OSt2LISR SYy@ANRBYYSyGlrt FyR az20Alft L
Grarz2y YR LRfAOE 6AGK NBIFNRaA (2 9g{d !'(d YStQBAYy t2
FOO0O2NRIyOS gAGK di2{ YWNRWARLIT & LA YWIANRYNIGKS & dzNNEP dzy RA y
LINRY OALX Sa Ay Of dzRS (GKS F2ff2¢Ay3Y

91 Provide sustainable energy and integrated environmental and social factors;

1 Identify all environmental and social issues associated with our activities and manage them in a
sustainable manner;

1 Ensure compliance with applicable legal and other requirements;

1 Implementation and maintenance of an environmental and social management system based on ISO
14001, OHSAS 18001 and SA8000;

1 Providing sustainable energy and the integration of environmental and social factors into business
decisions;

1 Pursuing efficient use of energy, material, and natural resources to prevent pollution, minimise waste
and encourage recycling where appropriate;

1 Providing sustainable energy and integrating environmental and social factors into business decisions;
and

T Increase the level of environmental competency, awareness and culture in our employees and
contractors through communication, training, and promotion of best practice.
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Figure7: Organisational structure of Kelvin POW&NVASS, 2024).
2.8.1 KELVIN POWER ENVIRONMENTAL AND SOCIAL POLICY

The Kelvin Power Environmental and Social Policy states the Kelvin Power Station is committed to:

f
f

Provide sustainable energy and integrate environmental and social factors into our business decisions.

Identify all environmental and social issues associated with our activities and mange them in a
sustainable manner.

Ensure compliance with applicable legals and other requirements and where appropriate perform better
than required.

Implement and maintain an environmental and social management system based on ISO 14001, OHSA
18001 and SA 8000.

Continuously improve our performance through regular review of the objectives and targets.

Pursue efficient use of energy, material and natural resources, to prevent pollution, minimise waste an
encourage recycling where appropriate.

Respect and protect the values of our culturally diverse society by interacting with stakeholders.

Increase the level of environmental competency, awareness and culture in our employees and
contractors through communication, training and promotion of best practice.

1693
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3 REGULATORY WATER AND WASTE MANAGEMENT FRAMEWOF

The regulatory framework pertaining to the water use activities and waste management activities associated
with Kelvin Power is described and discussed in the succeeding sections.

3.1 SUMMARY OF ALL WATER USES

The purpose of the NWA, is to provide for fundamental reform of the law, relating to water resources, to repeal
certain laws as well as to provide for matters connected therewith. The purpose of the NWA is to ensure that
GKS yIiA2yQa ¢ loteSed)dd@apeddeNdSedviad, maNagedLdNd controlled. Sections 40 and
42 of the NWA provide for the responsible authority to request Public Participation (PP) and an assessment of
the likely effect of the activities in terms of the protection, use, depetent, conservation, management, and
control of the water resource. The NWA defines eleven (11) consumptive andamsumptive water uses,
namely:

1 21(a): Taking water from a water resource;

21(b): Storing water;

21(c): Impeding or diverting the flow of water in a watercourse;
21(d): Engaging in a stream flow reduction activity;

21(e): Engaging in a controlled activity;

= =_ =2 =4 =

21(f): Discharging waste or water containing waste into a water resource through a pipe, canal, sewer
or other conduit;

1 21(g): Disposing of waste in a manner which may detrimentally impact on a water resource;

1 21(h): Disposing in any manner of water which contains waste from, or which has been heated in any
industrial or power generation process;

1 21(i): Altering the bed, banks, course or characteristics of a watercourse;

1 21(j): Removing, discharging or disposing of water found underground if it is necessary for the efficient
continuation of an activity or for the safety of people; and

1 21(k): Using water for recreational purposes.
The water uses relevant to Kelvin Power include the folloiRefer toTable3 and Figure6):
1 21(a): Taking water from a water resource;

1 21 (f): Discharging waste or water containing waste into a water resource through a pipe, canal, sewer
or other conduit;

1 21(g): Disposing of waste in a manner which may detrimentally impact on a water resource; and

1 21(h): Disposing in any manner of water which contains waste from, or which has been heated in any
industrial or power generation process.

3.2 EXISTING LAWFUL WATER USES

In terms of Section 32 of the NWA, an Existing Lawful Water Use (ELWU) is defined as follows:
G2 FGSN) dzaS 6KAOK KFra dGF{1Sy LXFOS 4 Fyeé GAYS RdzZNARy3
commencement of the Act (1 October 1996 to 30 September 1998) and which was authorised by or under any

law which was in force immediately before thetelaf commencement of this Act, or which has been declared
'y SEA&GAY3T f1 gFdzZ 61 GSNI dAS Ay GSN¥Ya 2F {SOGA2Y oo 2
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It can therefore be summarised that a person may apply to the DWS to have a water use declared as an ELWU
or the DWS on its own initiative make such a declaration. This declaration is only possible if DWS is satisfied that
the water use:

1 Took place more than two years before the date of commencement of the NWA and was discontinued
for good reason; or

1 Had not yet taken place at any time before the date of commencement of the NWA but:
0o Would have been lawful had it so taken place; and

o Steps towards effecting the use had been taken in good faith before the date of
commencement of the NWA.

There is no ELWU declared for Kelvin Power and all the water uses on site are authorised in terms of a water use
licence, WUL 03/A21C/FGH/1110 of 24 June 2011.

3.3 RELEVANT EXEMPTIONS

The Minister of DWS is responsible for the protection, use, development, conservation, management and
control of the water resources of South Africa on a sustainable basis. Regulation 704 (Government Gazette
20119, 4 June 1999), under the NWA, stipulatesditions for managing water. Section 26 (1) of the NWA
provides for the development of regulations of the following:

1 Require that the use of incoming and discharging water from a water resource be monitored, measured
and recorded;

1 Regulate or prohibit any activity in order to protect a water resource estieam or riparian habitat;
and

1 Prescribe the outcome or effect that must be achieved through management practices for the treatment
of waste, or any class of waste, before it is discharged or deposited into or allowed to enter a water
resource.

Kelvin Power was granted an Exemption Permit (No. 1979 B) by the then Department of Water Affairs and
Forestry (now DWS) in terms of Section 21(4) of the Water Act (Act 54 of 1956) for the use and disposal of
purified or treated water on 14 August 2001.ihowever expired in December 2010.

3.4 GENERALLY AUTHORISED WATER USES

In terms of Section 22(1) of the NWA a person may use water without a licence if that water use is permissible
in terms of a General Authorisation (GA) issued under Section 39 of the Act. A GA does not apply to Kelvin Power,
as Kelvin Power is in possessif a WUL issued on 24 June 2011 (WUL: 03/A21C/FGH/1110).

3.5 NEW WATER USES TO BE LICENSED

All theauthorised water uses will need to be renewed and there are three new water uses applied for (refer to
Table5 and Figure6).

Table5: New water uses to be applied for.

NWA  Activity Annual Capacity Location Portion

S21 volume (m3)

21 (g) Coal stockpile A 1300000 t/a - 26°07' 05.896" S Remainder of Portion 391 of tl
(covered). 2g° 11' 35.032" E Farm Zuurfontein 33 IR
Coal stockpile B 2100000 t/a - 26°07'12.997" S Portions 99, 100 and the
(open). 2g° 11' 34.222" E Remainder of Portion 391 of tl

Farm Zuurfontein 33 IR
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3.6 WASTE MANAGEMENT ACTIVITY (NEM:WA)

3.6.1 NATIONAL ENVIRONMENTAL MANAGEMENT: WASTE ACT (NEM:WA), 2008 (ACT NO
59 OF 2008AS AMENDED

Waste is regulated under the National Environmental Management Wast@\&d¥l:WWA) 2008 (Act No. 59 of

2008 as amendell Any hazardous waste generated requires regulation under NEM:WA. This means any waste
that contains organic or inorganic elements or compounds that may, owing to the inherent physical, chemical,
or toxicological characteristics of that waste have a degrital impact on health and the environment. The
NEM:WA follows the principle that waste generation be avoided, or if it cannot be aljdioiat it is reduced,
reused, recycled, or recovered, and as a last resort treated and/ or safely disposed of. NEM:WA previously
excluded mine residues controlled under the MPRDA but the NEM:WA Amendment Act (NEM: WAA) came into
effect on 2 June 2014 (Al 26 of 2014, Government Gazette 37714) and makes provision for inclusion of mine
residue deposits and stockpiles under Schedule 3 (defined wastes) of NEM:WA. Although the Minister of the
DMR is the licensing authority for residue stockpiles and reskmosits, their management must be in
accordance with the NEM: WA Regulations as prescribed by the Minister of the Department of Forestry, Fisheries
and Environment (DFFE).

Residue deposits and residue stockpiles include:
1 Wastes resulting from physical and chemical treatment of minerals;
1 Wastes from mineral excavation;
1 Wastes from physical and chemical processing of metalliferous minerals;
1 Wastes from physical and chemical processing ofmetalliferous minerals; and
1 Wastes from drilling muds and other drilling operations.

Government Gazette No. 39020, GN: R632, 24 July 2015 deals with characterisation and classification of the
residue; investigation and the selection of sites; design; assessment/ prediction of impacts; analysis of risk
relating to the management of residustockpiles and deposits; duties of permit holders; monitoring and
reporting; dust management; and decommissioning, closure, andglostire management.

Government Notice 921, which was published in Government Gazette No. 37083, on 29 November 2013, listed
the waste management activities that required licensigkle6). A distinction is made between Category A
waste management activities, which require a Basic Assessment, and Category B activities, which require a full
EIA.

Category C waste management activities must comply with the relevant requirements and standards:
1 Norms and Standards for storage of waste (GN 926 of 2013);
1 Standards for extraction, flaring or recovery of landfill gas (GN 924 of 2013); or
9 Standards for scraping or recovery of motor vehicles (GN 925 of 2013).

Table6: Waste Management Activities (GN 921 of 2013).

Waste Management Activit Category A Category B

Storage of waste in lagoonsl) General waste. 1) Hazardous waste (excluding
effluent, wastewater, or sewage).

Recycling or recovery of  2) Sorting, shredding, crushing, screenini2) Reuse and recycling of hazardc
waste. bailing of general waste >1 00m waste >1 t/day.
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Waste Management Activit Category A Category B

3) Recycling at facility >5001fm/a when
part of internal manufacturing process on
same premises).

4) Recycling of hazardous waste .5 3) Recovery (refining, utilisation or

t/day (n/a when part of internal co- processing) of general waste
manufacturing process on same premise>100 t/day or hazardous waste >1
t/day.

(5) Recovery (refining, utilisation or-co
processing) of general waste ¢@.00 t/day
or hazardous waste 061 t/day (n/a when
part of internal manufacturing process on
same premises).

Treatment of waste. 6) General waste 1€ 100 t. 4) Hazardous waste >1 t/day.

7) Hazardous waste 0L t. 5) Treatment of hazardous waste i
lagoons (excluding effluent,
wastewater and sewage).

6) General waste >100 t/day.

Disposal of waste. 9) Inert waste 2%; 25 000 t. 7) Hazardous waste on land (any
quantity).
10) General waste on footprint of 0200 8) General waste >200%and >25
m?, not exceeding 25 000 t. 000 t capacity.

11) Domestic waste of areas not service) Inert waste >25 000 t.
>500 kg/month.

Construction, expansion or 12) Construction of a Category A waste 10) Construction of a Category B
decommissioning of management facility. waste management facility.

facilities. 13) Expansion of a Category A or B facili

without additional waste management

activity.
14) Decommissioning of a Category A or
facility.
Category C
Storage of waste. (1) General waste at facility with capacity >10%) excluding waste lagoons.

2) Hazardous waste at facility with capacity >80 m3, excluding waste lagoo
3) Waste tyres >500 #n
Recycling and recovery.  4) Scrapping or recovery of motor vehicles with operational area >300 m

5) Extraction, recovery or flaring of landfill gas.

3.6.2 WASTE CLASSIFICATION

The Waste Classification and Management Regulations (WCMR) (GN R.634 of 2013) were promulgated in terms
of the NEM:WA with the following associated Norms and Standards:

1 National Norms and Standards for the assessment of waste for landfill disposal (GN R.635 of 2013); and

1 National Norms and Standards for disposal of waste to landfill (GN R.636 of 2013) including detail on the
barrier design based on the classification of the material.
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3.6.3 SANS 10234 CLASSIFICATION

According to Section 4(2) of GN R. 634 of 2013, all waste generators must ensure that their waste is classified in
accordance with SANS 10234 within 180 days of generation, except if it is listed in Annexure 1 of the GN R.634.
Furthermore, waste must be relassified every 5 years.

Waste classification according to SANS 10234 (based on the Global Harmonised System) indicates physical,
health and environmental hazards. The SANS 10234 covers the harmonised criteria for classification of
potentially hazardous substances and mixtures|uding wastes, in terms of its intrinsic properties/ hazards.

Table7 indicates the different hazard classes for waste according to SANS 10234. The classification of the waste
is based on background information on the characteristics as well as analytical results.

Table7: Hazard classes according to SANS 10234.

Class Description

Class 1 Explosive.

Class 2A Highly flammable.
Class 2B Flammable.

Class 3 Oxidising.

Class 4 Substances that release toxic gases in contact with water or acid.
Class 5 Irritant.

Cass 6 Corrosive.

Class 7 Harmful.

Class 8 Toxic.

Class 9 Mutagenic.

Class 10 Carcinogen.

Class 11 Toxic for reproduction.
Class 12 Ecotoxic.

3.6.4 CLASSIFICATION OF WASTE TYPE IN TERMS OF GN R. 635

In terms of these Norms and Standards, the potential level of risk associated with disposal of materials/ wastes
can be determined by following the prescribed and appropriate leach test protocols. The results must be
assessed against the four levels ofdsinolds for leachable and total concentrations, which in combination,
determines the waste type and associated barrier design/ liner requirements. The terminology is as follows:

1 LC =means the leachable concentration of a particular contaminant in a waste, expressed as mg/l;
1 TC = means the total concentration of a particular contaminant in a waste, expressed as mg/kg;

1 LCT = means the leachable concentration thresholds for particular contaminants in a waste (LCTO, LCT1,
LCT2, LCT3); and

1 TCT = means the total concentration thresholds for particular contaminants in a waste (TCTO, TCT1,
TCT2).

Figure8 shows the flow diagram of the process to be followed to determine the waste type for disposal.
According to this process, the waste needs to be analysed to determine total and leachable concentrations of
potential constituents of concern (CoCs). The resate then compared to the threshold values to determine

the waste type.
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Analyse a representative sample of waste for TC (mg/kg) for
potential COC'’s and compare to thresholds

| Analyse representative sample of waste for LC (mg/l and compare to thresholds

LC<LCTO and LCTO<LC<LCT1 LCT1 <LC < LCT2 LC>LCT3or
TC<TCTO and TC<TCT1 and TC < TCT1 TC>TCT2
Type 4 waste I Type 3 waste Type 2 waste | Type 1 waste -

Figure8: Flow diagram for waste classification according to the WQBNR/ASS, 2024).

Ly GKS D2@SNYYSyd DITSGGSET wn ! dz3dzAad moppnI GKS RSTFAY)
resulting from activities at an undertaking from the generation of electricity under the provisions of the
Electricity Act, 1987 (Act No. 41 0fyil§ 0 € ® t 26 SNJ adl GA2y &K ¢+ & (Kdza SEOf
however the new waste amendment act, Act No. 26 of 2014, National Environmental Management Act: Waste
Amendment Act, 2014, no longer excludes power station ash. As the activity comdthgnior to the

promulgation of this Act and no expansion of the footprint is planned it is assumed that no waste management

license is required.

3.7 WASTE RELATED AUTHORISATIONS

Kelvin Power applied for registration as a hazardous waste generator: Waste Information Systems (WIS)
Regulations. The certificate was issued on the 24th of April.2013

3.8 OTHER AUTHORISATIONS (EIAS, EMPS, RODS, REGULATIONS)

Kelvin Power has an Air Emissions Licence (AEL) in terms of section 41(1) (a) of the National Environmental
Management: Air Quality Act (NEM:AQA), 2004 (Act No.39 of 2004), in respect of Listed Activity 1.1 Combustion
Installation (Solid Fuel Combustiorstallation) and 5.1 Storage and Handling of Ore and Coal, as published in
terms of Section 21 of the Act. The AEL was issuedthen 14" of August 2023(AEL number:
14/1/1/7/1/66/Kelvin/Kemp) and is valid until 31 August B2

4 PRESENT ENVIRONMENTAL STATUS
4.1 CLIMATE

This section describes the areas environmental conditions at the present state.

4.1.1 REGIONAL CLIMATE

Kempton Park falls within the cold interior climatic zone of South Africa (SANS 204:2011) which consists of warm
summers from December to February and cold, dry winters between June to August. The cold interior climate
zone is known for moderately high sumer and winter daytime temperatures which vary from about 14 °C to

26 °C during the summer and on average from 4 °C to 22 °C in wifiéte10). The area experiences summer
rainfall, wintertime frost, fog, and varyingind speedsKigure9, Figurel0andFigurell).
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Kempton Park
26.11°S, 28.24°E (1676 m asl).
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Figure9: Average temperatures and precipitation of Kempton Park (Meteoblue, 2025).
Kempton Park
26.11°S, 28.24°E (1676 m asl).
Model: ERAST.
30 days
25 days
20 days
15 days
10 days
S days
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<2km/h 2-5km/h 5-10km/h @ 10-20km/h @ 20-30km/h @ 30 -40 km/h 40 - 50 km/h

Figurel0: Average wind speed of Kempton Park (Meteoblue, 2025).

4.1.2 RAINFALL

The region experiences unpredictable rainfall that ranges from 715 mm to 735 mm annually, as averaged at 620
mm. Winter months are typically dry, while precipitation is mainly associated with thunderstorms during the
summer (October to March)Figure 11 illustrates the mean monthly rainfall values for the study area
(Meteoblue, 2025).
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Kempton Park
26.11°S, 28.24°E (1676 m asl)
Model: ERAST
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Figurell: Average precipitation for Kempton Park (Meteoblue, 2025).

413 EVAPORATION

Monthly evaporation data was available from the DWS station A2E009, located approximately S5kreastuth
of the project site (DWS, 2025). This station has an approximate Mean Annual Evaporation (MAE) of 2207.6 mm
(SPan) over the period of available datB967-1984). The highest evaporation occurs in the spring/ summer

months of September to March. The average monthly evaporation values are shdwahbla8.

Table8: Average month evaporation values for station A2E009.

Average Monthly Evaporation (mm)

October 249.3 mm
November 228.6 mm
December 235.4 mm
January 223.1 mm
February 182.9 mm
March 170.5 mm
April 134.9 mm
May 124.1 mm
June 111.2 mm
July 128.2 mm
August 177.3 mm
September 230.5 mm
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4.2 SURFACE WATER
4.2.1 WATER MANAGEMENT AREA

Kelvin Power is situated in the Modderfonteinspraiitchment, which forms part of the greater Jukskei
catchment (Golder, 2021yhich forms part of th&.impopo Water Management Ards/MA).

4.2.2 SURFACE WATER HYDROLOGY

TheKelvin site is situated on the boundary of two quaternary catchments, A21C and A21A, however 97% of the
site falls in catchment A21C (the Jukskei Ria¢chmen) (refer toFigurel?2).

Catchment A21C drains inNorthwesterlydirection where the Jukskei River eventually confluences with the

Crocodile River. Catchment A21C is 75 96inhextentand the part of the Kelvin site contributing to this

catchment is 154.7 ha (or 0.2%).

CKS o2 2F GKS aAidsS GKrd Frtfta ogAGKAY OFGOKYSYd ! um! A
Sesmylspruit. Catchment A21A is 48 189 ha and the part of the Kelvin site contributing to this catchment is 5.4

ha (or 0.01%). The site isat elevation of between 1620 and 1680 mamsl with a gentle slope of approximately
0.03 (Golder, 2021).

4.2.3 SURFACE WATER QUALITY
4231 SURFACE WATER MONITORING OBJECTIVES

The objective of surface water monitoring is to assess the impactttigabperations have omay have on the
surface water resources and to implement mitigation measures, as necessary. The objectives of water quality
monitoring are as follows:

1 To monitor water quality at the monitoring positions identified in the Kelvin PoweétL
(03/A21C/FGH/1110 of 24 June 2011;

1 To demonstrate that the potential impact associated with Kelvin Power are proactively monitored,;

1 Develop environmental and water managemembgrammeshased on incident and impact monitoring
to facilitate decision making;

1 To investigate possible surface water contamination which serves as an early warning system to allow
remedial measures and subsequent actions to be taken for the mine and region;

1 Compare water quality in terms of the physical and chemical characteristics with baseline values and
WUL standards to identify possible trends and/ or changes with regard to surface water quality by
tracking contaminants of concern as indicators of patinti

1 Monitoring of water usage (including downstream and upstream) by various users;

91 Verification and calibration of various prediction and assessment models, which includes planning for
decommissioning and closure; and

1 Assessment of compliance with set standards and legislation, such as WULs, EMPr, etc.
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42.3.2 TOXICITY AND BIOMONITORING POINTS AND FREQUENCY

The surface monitoring pointisted inTable9 are sampled as specified below at Kelvin Power. The monitoring
points (Clean Stream, 202@kport attached a9 were adapted from the monitoring plan as approvedthg
Regional Head as stipulatedtire Kelvin PoweWUL 03/A21C/FGH/111f 24 June 2011.

Table9: Sampling register for surface water monitoriagd BiomonitoringClean Stream, 2024).

Biomonitoring Protocols GPS Coordinates

Monitoring Description

SitelD Protocol Frequency Latitude (South'Longitude (Eas|
per annum

K1 Upstream (from Kelvin POWSASS5 and -situSixmonthly S 26.119475° E 28.173828°
Station effluent) site in thwater quality.

Modderfonteinspruit. Toxicity (acutQuarterly

screening water).

Toxicity (direcAnnual
sediment contact)

K2 Downstream (from KelvSASS5 and -situSixmonthly S 26.109192° E 28.168992°
Power Station effluent) siwater quality.

in the Modderfontemsprun..I_OXicity (acutQuarterly

screening water).

Toxicity (direcAnnual
sediment contact)

K3 Approximately 1 kiISASS5 and -situSixmonthly S 26.103308° E 28.1658°
downstream from K2, on tlwater quality.
Modderfontein golf course

the Modderfonteinspruit. Toxicity  (acut-

screening water).

Toxicity (direc-
sediment contact)

K4 Approximately 2 kiISASS5 and -situSixmonthly S 26.095919° E 28.151933°
downstream  from Kiwater quality.
directly downstream from &

. . Toxicit acut-
instream pollution contrc Y (

screening water).

dam in the
Modderfonteinspruit. Toxicity (direc-
sediment contact)
Eff Effluent stream within thSASS5 and -gitu- S 26.121806° E28.183108°

power station boundary. water quality.

Toxicity (definitivQuarterly
testing water).

Toxicity (direc-
sediment contact)

Effplus Effluent stream, downstreaSASS5 and -gitu S 26.118978° E 28.174103°
from the power station, juswater quality.
upstream from confluenc

with Modderfonteinspruit. Toxicity (EEIQUETIY

screening water).

Toxicity (direcAnnual
sediment contact)
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Biomonitoring Protocols GPS Coordinates

Monitoring Description
SitelD Protocol Frequency | .iiude (South'Longitude (Eas
per annum
RWD Pollution control facility ¢Toxicity (definitivQuarterly S 26.120857° E 28.183835°
return water dam. testing water).

Ash Dam  Pollution control facility.  Toxicity (definitivQuarterly S 26.119063° E 28.189330°
testing water).

Desilting DanPollution control facility.  Toxicity (definitivQuarterly S 26.121652° E 28.189947°
testing water).

4233 TOXICITY METHODS FOR KELVIN POWER
4.2.3.3.1 BIOGTOXICITY ASSESSMENTS

Acute toxicity testing is performed by exposing testing organisms to water sources in order to determine the
potential risk of such waters to the biota or biological integrity of the receiving water bodies. A risk category is
determined based on the perctage of mortalities or inhibitiorstimulation of the exposed biota. It is important

to note that the hazard classification is based on the standardised battery of selected test biota and therefore
represents the risk/hazard towards similar biota in theai®ing aquatic environment. The toxicity hazard is
therefore in terms of the aquatic biotic integrity and does in no way represent toxicology towards humans or
other mammals (Clean Stream, 2024). Standard, internationally accepted methods, and mateadpplieed

in order to conduct acute and shectronic toxicity testing and hazard classification based on three (3) trophic
levels or taxonomic groups, nameWbrio fischeri(bacteria),Daphnia magngcrustaceans) an&elenastrum
capricornutum(micro-algae). All tests were conducted in environmehtabntrolled rooms using théallivibrio
fischeribioluminescentSelenastrum capricornuturaphnia magnacute toxicity.

4.2.3.3.2 TOXICITY TEST RESULTS CLASSIFICATION

A risk/ hazard category was determined by the Department of Water and Sanitation. The Direct Estimation of
Ecological Effect Potential (DEEEP) is a recommended protocol and is broadly based on the hazard classification
by DWS. This risk category equateshe level of acute/ chronic risk posdyy the selected potential pollution

source (water sample). After the determination of the percentage effect, obtained with each of the battery of
toxicity tests performed, the sample is ranked into one of the follapfive classes, based on either screening

or definitive testing protocols.
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Figurel3: Location of surface water and biomonitoring points (Clean Stream, 2024).
4.2.3.4 IN-SITU WATER QUALITY

The downstream and upstream water monitoring results Mmvember/December 2024dre discussed below
(Table10) as part of the most recent biomonitoring and toxicity report results Clean Stream4)28@pendix
4). All monitoring results are obtained from the monitoring points as paile9 above.

Tablel0: In-situ surface water quality (Clean Stream, 2024).

Monitoring Site EC (mS/m)  pH Oxygen Dissolved Water Temp
Saturation (%) Oxygen (mg/l) (°C)

K1 56.6 6.7 157.0 10.0 22.5

K2 109.8 6.6 176.0 10.0 21.3
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Monitoring Site  EC (mS/m)  pH Oxygen Dissolved Water Temp
Saturation (%) Oxygen (mg/l) (°C)
K3 96.4 6.7 103.4 6.6 23.8

K4 104.0 7.0 170.0 8.7 25.5

Electrical conductivity (EC) values were sourced from the toxicity testing laboratory results andsthe in
records, where relevant. In November 2024, a notable increase (deterioration) in EC levels was recorded from
site K1 (56.6 mS/m) to site K2 (1090%/m) [Table10). Temporal data clearly show that salinity consistently
increases between these sites, and while a stable trend is reflected for site K1, an increasing (deteriorating)
trend is shown for site K2. The EC levels recorded for the Effluent Stream site49E3fr{iS/m) and Efflus

(143.6 mS/m) were substantially higher than in the receiving Modderfonteinspruit (as represented by site K1),
confirming the Effluent Stream (carrying potential KPS impacts) as a source contributing to the salt load of the
Modderforteinspruit. Industrial activities did not lead to an increase in salinity of this stream (Eff-puEjf

during most preceding surveys; however, it is again noted that the June 2021 survey reflected likely impacts
from industrial development as the EQ/dds increased towards the more downstream site;ifs. Temporal

data are reflecting trends of increasing salinity at both site Eff angl&sf with the increasing trend at site Eff

plus likely a response to the upstream increase as seen at sii@aai.erosion remains a notable impact at site

K2, and the regularly observed sedimentation of the stream may have contributed in part to the increase in EC
0SG6SSy aAiSa YmM FYR YH Rd2NAyYy3I a2YS NBOSyibnmedaNIZSe a & |
staff should take steps to mitigate any potential contributions to the increased salinity of the
Modderfonteinspruit, especially given the higher salinity consistently recorded in the Effluent Stream during
recent surveys.

The dissolved oxygen (DO) concentration measured above the median guideline (> 5 mg/l) at all four
Modderfonteinspruit sites during the November 2024 survégk{e10), and would not have limited aquatic

biota at these sites. This reflects improvement at site K1 compared to the May 2024 survey when the DO
concentration at this site measured below the median guideline level. Low DO concentrations have been
observed at sveral Modderfonteinspruit monitoring sites over recent surveys, but the scenario is generally
already present at site K1 (upstream of potential KPS impacts) and appears unrelated to KPS activities. Sewage
contamination is believed to be underlying the I®O concentrations, with other signs of sewage pollution,

such as algal proliferation, supporting this notion.

The toxicity test results for December 2024 / January 2025 are tabulatédhbie1l and briefly interpreted
thereafter.
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Tablell: Toxicity test results@Glean Stream, 2024

Results K1 K2 EFF Plus EFF Ash Dam Desilting Dam RWD
f Test date yy/mm/dd 2025.01.06 2025.01.06 2025.01.06 2025.01.10 2025.01.10 2025.01.10 2025.01.10
g pH @ 25°C (NA) 8.1 8.3 7.9 8.8 9.9 9.1 10.1
EC (Electrical conductivity) (mS42.9 151.2 143.6 149.3 204.2 139.7 176.7
@ 25°C (NA)
Dissolved oxygen (mg/l) (NA) 8.5 8.7 9.2 7.3 7.3 7.0 7.5
i3 [Test started on yy/mm/dd 2025.01.13 2025.01.13 2025.01.13 2025.01.21 2025.01.21 2025.01.22 2025.01.22
: % 39 19 11 34 14 22 -69
30min inhibition §) / stimulatior
(+) (%)
EC/LC20 (30 mins) id * id n.r n.r n.c 62
EC/LC50 (30 mins) * * * n.r n.r n.r 85
Toxicity unit (TU) / Description no sublethalno sublethalno sublethal<1 <1 <1 1.2
hazard hazard hazard
m“: Test started on yy/mm/dd 2025.01.06 2025.01.06 2025.01.06 2025.01.13 2025.01.13 2025.01.13 2025.01.13
EE
: % 0 0 0 0 0 0 0
la8hour mortality rate {©6)
EC/LC10 (48hours) id i * n.r n.r n.r n.r
EC/LC50 (48hours) i * id n.r n.r n.r n.r
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Results K1 K2 EFF Plus EFF Ash Dam Desilting Dam RWD
Toxicity unit (TU) / Description no lethal hazard no lethal hazard |no lethal hazard <1 <1 <1 <1
153 Test started on yy/mm/dd 2025.01.09 2025.01.09 2025.01.09 2025.01.20 2025.01.20 2025.01.20 2025.01.20
% 33 8 0 0 8 0 0
96hour mortality rate (6)
EC/LC10 (96hours) id * id 13 6 n.r n.r
EC/LC50 (96hours) * * * n.r n.r n.r n.r
Toxicity unit (TU) / Description S.D.O.T.H no lethal hazard no lethal hazard <1 <1 <1 <1

Minimum acceptable effect level/ N/A N/A N/A 13 6 <1 62

Estimated safe dilution factor (%) [f

definitive testing only]

Overall classification Hazard class*** Class 1l- SlighClass | - NoClass | - NaClass Il- SlighClass IlI- SlighClass HSlight sukClass 1l - Sub
lethal lethal/sub-lethal lethal/sub-lethal |lethal lethal lethal hazard lethal hazard
hazard ez TEPZETTE hazard hazard

Weight (%) 33 0 0 33 33 33 33

Key:

mortalities or inhibition

persists over subsequent sampling ru

ns

% = for definitive testing, only the 100% concentration (undiluted) sample mortality/inhibition/stimulation is reflected histsummary table. The dilution series rest
are considered for EC/LC values and Toxicity unit determinations n.r. = not relevamtthe 100% concentration caused less than 10/20/50% (effective concentre

n.c. = not calculable, although the 100% concentration showed no significant light emission inhibition effect such sligbtsefiere observed on other dilutions of tt
sample, and could not be diluted out up to a 0.78% dilution of the sample * = EC/lzsanot determined, definitive testing required if a hazard was observed
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Results K1 K2 EFF Plus EFF Ash Dam Desilting Dam RWD

S.D.O.T.H = Some degree of lethal/sl@bhal toxic hazard based on this single test organism, refer to overall hazard classification, which takes into accodul thedtery
of test organisms.

*** = The overall hazard classification takes into account the full battery of tests and is not based on a single test.rstét that the overall hazard classification
expressed as both lethaDaphnia& Poecilia) and sublethal (Aliivibrio ) levels of toxicity

Weight (%) = relative toxicity levels (out of 100%), higher values indicate that more of the individual tests indicatedtyowithin a specific class site/sample nar
shaded in purple = screening test

site/sample name shaded in orange = definitive test
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The December 2024 water sample from the upstream Modderfonteinspruit site, K1, reflected a slight lethal
environmental toxicity hazard (Class Il) based on a 33% vertebrate mortality effect. This represents an increase
in toxicity hazard compared to the Sember 2024 survey, which showed no lethal/slethal environmental

toxicity hazard (Class 1). As site K1 is the upstream (control) site, the slight toxicity hazard recorded in December
2024 is considered unrelated to KPS.

No lethal/sublethal toxicity hazard (Class |) was detected for the December 2024 sample from site K2, located
downstream of potential KPS impacts. This indicates that, based on the December 2024 samples, there was no
increase in the toxicity hazard clasfsthe Modderfonteinspruit following the inclusion of potential KPS impacts

via the Effluent Stream. The September 2024 survey also reflected spatial stability between sites K1 and K2, with
both samples showing Class | hazard ratings.

A slight lethal environmental toxicity hazard (Class Il) was assigned to the January 2025 sample from site Eff,

which represents the Effluent Stream inclusive of potential power station impacts but excluding industrial

impacts. The hazard was based on ¢ityi effects observed in the dilution series, and a safe dilution factor of

13% was calculated (i.e. 13 parts Eff water diluted with 87 parts clean water). This continues the trend of
improvement in toxicity hazard for site Eff compared to the NovembeBZifvey, which recorded a very high

lethal toxicity hazard (Class V). Despite the improvement, the presence of a slight toxicity hazard remains a
O2yOSNYys= YR Yt{Qa SYy@ANRYYSyGlt adlFTFT akKz2dzZ R 02y dAyc

The water toxicity hazard decreased towards the downstream Effluent Stream sipdu&fivhich includes both
potential power station and industrial impacts. The January 2025 sample from this site showed no lethal/sub
lethal environmental toxicity hazar@Class 1), indicating that industrial and/or other impacts along the Effluent
Stream did not increase the toxicity hazard. This finding also reflects a decrease in toxicity hazard compared to
the September 2024 survey, when a Class Il hazard was recdréékphus.

Based on definitive testing, the January 2025 sample from the Ash Dam reflected a slight lethal environmental
toxicity hazard (Class Il), with a safe dilution factor of 6% (i.e. 6 parts Ash Dam water diluted with 94 parts clean
water). This marks an imprement from the September 2024 survey, which recorded a Class Ill hazard.

The Desilting Dam sample from January 2025 showed a slighethiatb environmental toxicity hazard (Class 11)
based on bacterial light emission inhibition effects. However, no safe dilution factor could be established, as the
slight effects persisted eveat a 0.78% dilution. This is a decrease in hazard compared to the September 2024
survey, which recorded a Class Il hazard.

The Return Water Dam (RWD) sample from January 2025 was assignedethaubnvironmental toxicity

hazard (Class Ill), based on a 69% bacterial light emission inhibition effect and a toxicity unit (TU) of 1.2. A safe
dilution factor of 62% was calculatgde. 62 parts RWD water diluted with 38 parts clean water). This is
consistent with the September 2024 survey, which also recorded a Class Il hazard, although no safe dilution
factor could be determined at that time.

These findings underscore the importance of continued and definitive toxicity testing for the Pollution Control
Dams (PCDs), which remain critical for environmental risk management and mitigation planning.

4.2.4 RESOURCE CLASS AND RIVER HEALTH

The biomonitoring (SASS5) resultsXmvember/Decembe024 are tabulated iBioticintegrity remains poor
throughout the study area, consistent with previous surveys. In contrast to the May 2024 findings, biotic
integrity decreased from K1 to K2, remained fairly stable from K2 to K3, and showed a slight improvement from
K3 to K4. Habitat differares, as assessed via IHAS and biotope suitability scores, may have influenced biotic
responses, but SASS5 scores are considered more reliable due to low taxa diversity.
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Biotic integrity remains poor throughout the study area, consistent with previous surveys. In contrast to the May
2024 findings, biotic integrity decreased from K1 to K2, remained fairly stable from K2 to K3, and showed a slight
improvement from K3 to K4abitat differences, as assessed via IHAS and biotope suitability scores, may have
influenced biotic responses, but SASS5 scores are considered more reliable due to low taxa diversity.

Tablel2 and briefly interpreted thereafter.
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Tablel2: Biomonitoring results (Clean Stream, 2024).

SASSS5 and Sampling Sites
Associated Habita ) D
Measuring Guideline/ K1 Eff Eff-Plus K2
Unit Target
Total SASS5 score  Score n.r. 36 N/A 0 22 24 32
ASPT. Average n.r. 3.6 N/A 0 3.1 2.7 2.9
score per
taxon
IHAS. Habitat scor: n.r. 66 N/A 0 55 66 57
Biotype suitability. Habitat scort n.r. 7 N/A 0 5 9 8

The November 2024 SASSS5 findings differ from those of the May 2024 and November 2023 surveys (report KEL
D-23), which did not detect further deterioration in biotic conditions along the reach from K1 to K2, but are
consistent with the June 2023 findingeort KEEB-23), which showed further deterioration in biotic integrity

from site K1 to site K2, with water quality deterioration identified as a contributing fa€omparison of the
November 2023, May 2024, and November 2024 findings shows that theS818S5 score at site K1 increased

from 21 (Nov 2023) to 24 (May 2024) and further to 36 (Nov 2024), despite fluctuating water toxicity hazard
levels (Class tb Class ko Class Il). The persistent sewage contamination and low dissolved oxygen (DO)
concentrations at this site, observed in multiple surveys, likely continue to contribute to the poor biotic integrity.

At site K2, the total SASS5 score decreased from 34 (Nov 2023) to 29 (May 2024) and further to 22 (Nov 2024),
despite water toxicity hazard decreasing from Class Il to Class I. This decline in biotic integrity highlights the need
for close monitoring. Bidt conditions remain very poor at both sites, and the spatial deterioration from K1 to

K2 observed in November 2024 is concerning.In November 2024, the total SASS5 score and ASPT remained fairly
stable from site K2 (22 and 3.1) to site K3 (24 and 2.7pitdebetter habitat conditions at K3 (as indicated by

IHAS and biotope suitability scores). The absence of a corresponding improvement in biotic integrity may point

to water quality deterioration. The GSM biotope was the most comparable between these witesSASS5

scores of 10 (K2) and 9 (K3), which does not provide definitive evidence of water quality differersites. In
measurements showed improvement in salinity towards site K3, but other water quality variables not included

in the insitu range mayave influenced the results.

The November 2024 SASS5 findings suggest possible water -gelaligd impacts to the biotic integrity of the
reach from K2 to K3, likely stemming from industrial and residential activities. It is reiterated that no known
further KPS impacts occur downsam of site K2.

4.2.5 RECEIVING WATER QUALITY OBJECTIVES AND RESERVE

The Receiving Water Quality Objectives (RWQO) for the Modderfonteinspruit catclanedrging developed
by the DWS. DWS is responsible for providing the Reserve.

The licence issued to Kelvin Power has the compliance qualities (Appendix Il, Condition 2.5) for water as
indicated inTablel3.

Tablel3: Quality of wastewater to be disposed.

Variable Limit RQO
pH 6.5¢8.5 5¢9.5
Electrical Conductivity (EC) 80 mS/m 115 mS/m
Total Suspended Solids (TSS) 40 mg/l -
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Variable Limit RQO
Chemical Oxygen Demand (COD) 50 mg/Il -
Sulphate (S@ 200 mg/l 200 mg/l
Sodium (Na) 25 mg/l 49.5 mgl/l
Calcium (Ca) 25 mg/l 100 mgl/l
Magnesium (Mg) 15 mg/l 61.6 mg/l
Free Residual Chlorine (Cl) 0.2 pg/l -
E. coli/ Faecal Coliforms 0 cfu/100ml -
Ammonia (ionised and ufionised) as Nitrogen (Nhs N) 2 mgl/l -
Nitrate/ Nitrite as Nitrogen (NQ/ NOz as N) 6 mg/l 6 mg/l
Ortho-Phosphate as Phosphorous (FP&s P) 0.1 mg/l -

4.2.6 SURFACE WATER USER SURVEY

Kelvin Power Station is situated very close to a number of residential areas. The informal settlement of
Alexandria is suggestive of downstream, informal use of water from the Modderfonteinspraigdrocensus
was also conducted for the updated groundwater model as indicated in settioh

4.2.7 SENSITIVE AREAS SURVEY

There are no known wetlands near within Kelvin Power. The area is predominantly residential and industrial;
however, no baseline studies have been conducted to verify that the site is not within the area of a delineated
wetland to date (Divhani, 2024).

4.3 GROUNDWATER

Groundwater baseline information have been derived from the 2024 IWWMP and a study that was conducted
by Gradient, 20254ppendix1). The following sections summarises the regional andsitecific hydrogeology.

43.1 REGIONAL HYDROGEOLOGY

The Department have characterised South African aquifers based ofrdubsformations in which it occurs
together with its capacity to transmit water to boreholes drilled into relative formations. The water bearing
properties of respective formations cdre classified into four aquifer classes defined below. Each of these
classes is further subdivided into groups relating to the capacity of an aquifer to transmit water to boreholes,
typically measured in I/s. The groups therefore represent various rangesrehole yields:

a. Class Aintergranular Aquifers associated either with loose and unconsolidated formations such as
sands and gravels or with rock that has weathered to only partially consolidated material.

b. Class Bfractured Aquifers associated with hard and compact rock formations in which fractures,
fissures and/or joints occur that are capable of both storing and transmitting water in useful quantities.

c. Class CKarst Aquifers associated with carbonate rocks such as limestone and dolomite in which
groundwater is predominantly stored in and transmitted through cavities that can develop in these
rocks.

d. Class Dintergranular and fractured Aquifers that represent a combination of Class A and B aquifer
types. This is a common characteristic of South African aquifers. Substantial quantities of water are
stored in the intergranular voids of weathered rock but canydre tapped via fractures penetrated by
boreholes drilled into it.

According to the DWS Hydrogeological map (DWS Hydrogeological map series 2526 (Johannesburg) the study
area is predominantly underlain by a Class d3 intergranular and fractured aquifer (typically associated with
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median borehole yields ranging between 0.5 and 2.0L/s), it should however be noted that higher yielding
boreholes (>5.0l/s) may occur along intruding dyke contact zones and other structural features i.e., fault zones
etc. (Barnard, 2000). The host aquifeansist of primarily intermediate or alkaline intrusive. Most haodk
aquifers are secondary in nature with groundwater associated with fracturing, fault zones as well as contact
zones.

I O0O2NRAYy3 (2 +S3GiSNIDa 3INRdzyRsl GSNI NBIAz2ya RStAySIEGiSR
the Central Highveld Region (Region 17). The maximum aquifer thickness i.e., shallow, intergranular aquifer
system is <20m with water stored mayjnh fractures principally restricted to a shallow zone below groundwater

level.

FHgure 14 depicts a conceptualised cross section of the greater study area. Reféiguoe 15 for a map
illustrating the typical groundwater occurrence for the greater study area whitgire 16 depicts the
hydrogeological map of the greater study area.

43.2 LOCAL HYDROSTRATIGRAPHIC UNITS

For the purposes of this investigation, three main hydrostratigraphic units/aquifer systems can be inferred in
the saturated zone

i. A shallow Quaternary (perched and unconfined) aquifer. These aquifers consist of recent types of
sediments and are characteristically primary porosity aquifers, such that groundwater flow occurs in
the pore spaces between soil and sediment particles. Tlagséfers are formed by alluvial material
along the riparian zone of local drainages and are limited to a zone of variable width and depth. Clay
lenses in the soil and unsaturated zones may cause local, perched water tables which occur above the
regional vater table.

ii. A shallow, intergranular aquifer within the Halfway House Granites: These aquifers occur in the
transitional soil and weathered bedrock formations underlain by more consolidated bedrock.
Groundwater flow patterns usually follow the topography, dischargmgatural springs at topographic
low-lying areas. Usually, these aquifers can be classified as a secondary porosity aquifer and is generally
unconfined with phreatic water levels. In secondary porosity aquifers, groundwater flow occurs along
fractures, wlile water is stored within the rock matrix. Due to higher effective porosity (n) this aquifer
is more susceptible to impacts from contaminant sources compared to confined aquifers.

iii. A deeper, fractured aquifer within the Halfway House Granites: In fractured aquifers, pores are well
cemented and do not allow any significant flow of water. Groundwater flow is dictated by transmissive
secondary porosity structures such as bedding pldragures, faults and contact zones fracture zones
that occur in the relatively competent host rock. Fractured granite as well as dolerite dykes and sills are
considered as fractured rock aquifers holding water in storage in both pore spaces and fractures.
Groundwater yields, although more heterogeneous, can be expected to be higher than the weathered
zone (shallow) aquifer. This aquifer system usually displayscmnfined or confined characteristics
with potentiometric heads often significantly higherath the waterbearing fracture position.

1 Refer to project assumptions and limitations, it should be noted that no site characterisation boreholes have been drif€irtothis
statement.
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FHgure 14: Schematic cross section to illustrate typical groundwatecurrencein the Johannesburg area
(Barnard, 1999).
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433 GROUNDWATERIRFACE WATER INTERACTION

Groundwater and surface water interaction is an essential component of the hydrological cycle. The hyporheic
zone (stream bed) is the zone of most interaction (Adams et. al.,2012) as shdviguine17. According to
records documented by Van Tonder and Dennis (2003), under natural conditions this area exhibits certain
regions where there is pronounced interaction between surface and groundwater. The two regimes are
therefore wellinked and should be tegrated to manage any wataelated issues in these catchments.
Regional drainages can be generally classified as influent or gaining stream systems. Groundwater head
elevation compared to topographical elevation confirms that there exists groundwatehnatige as baseflow to

local drainages.

Figurel?: lllustration of the Unsaturated Zone (Fetter and Kreamer, 2023).
4.3.4 HYDRAULIC PARAMETERS

To follow is a brief overview of aquifer hydraulic parameters based on published literature for similar
hydrogeological conditions as well as historical reports.

4341 HYDRAULIC CONDUCTIVITY AND TRANSMISSIVITY

Hydraulic conductivity is the constant of proportionalityDarcy's Lawhich states that the rate of flow through
a porous medium is proportional to the losshdad and inversely proportional to the length of the flow path
as indicated in the following equation:

Equationl:] @ RNJ dzf AO / 2y RdzOGA@GAGE 65FNDeQa [Fs0d

|L
1L [
= . o
where:
K = Hydraulic Conductivity (m/d).
Q = Flow of water per unit of time¥d).
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A = is the crosgctional area, at a right angle to the flow direction, through which the flow occids (m

dh/dl = Hydraulic gradient.

The hydraulic conductivity of igneous formations such as evident on site can range frédhg 10E*2m/d. The
hydraulic conductivity of fractured igneous rocks (i.e. dolerite) varies betweerf®1QBE0E"m/d, while
conductivity values for ufractured igneous rocks (i.e. fresh dolerite sill) ranges betweerPAQEOE m/d.

It should be noted that the hydraulic conductivity of fault zones traversing the greater study area may be orders
of magnitude higher than the matrix formations and will act as preferred pathways for groundwater flow and
contaminant transport. The hydraaliconductivity of quaternary deposits and alluvial pockets associated with
the drainage system i.e., riverbed aquifers can be orders higher and can vary betwe®my IGE m/d as
depicted inFigurel8 (Freeze and Cherry, 1979).

Transmissivity can be expressed as the product of the avérgdgaulic conductivity(K) andthickness (b) of
the saturated portion of an aquifer and expressed by:

Equation2: Transmissivity.
1 b4
where:
T = Transmissivity @fal).
K = Hydraulic Conductivity (m/d).

b = Saturated aquifer thickness.

Data interpretation from recent constant discharge pump tests conducted indicate average transmissivity values
ranging between 0.50 to 1.50#d (Groundwater Complete, 2025).
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Figurel8: Typical hydraulic conductivity values for-site hydrostratigraphical units.
4342 STORATIVITY

Storativity refers to the volume of water per volume of aquifer released as a result of a change in head. For a
confined aquifey the storage coefficient is equal to the product of thigecific storagand aquifer thickness.
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Typical storativity values for fractured rock systems is in the order ofIQEOE® (Freeze and Cherry, 1979).
Storativity values of the shallow, weathered aquifer will be slightly higher i.e%210E

4343 POROSITY

Porosity is an intrinsic value of seepage velocity and hence contamination migration. Porosity is an intrinsic value
of seepage velocity and hence contamination migration. The porosity of fractured igneous formations ranges
between 0.1% 1%, while porosit of weathered formations can range between 3% to 10% depending on the
nature and state of weathering. The intrinsic porosity of primary aquifers i.e., alluvial deposits can be as high as
15% depending on the nature of sorting (Freeze and Cherry, 1979).

4344 RECHARGE

An approximation of recharge for the study area is estimated at ~4.23% of MAP i.e. ~28.82 mm/a as summarised
in Table14. Groundwater recharge was calculated using the RECHARGE Programl (van Tonder and Xu, 2000),
which includes using qualified guesses as guided by various schematic maps. The following methods/sources
were used to estimate the recharge: (i) Chloride Masara (CMB) methodology (refer Fagurel9, Figure20
andFigure21)

Tablel4: Recharge estimation (after van Tonder and Xu, 2000).

Recharge method/ RefereniRecharge (mm/a) Recharge (% of MAP)  Weighted Averag

(High=5; Low =1)

Chloride 25.58 3.75 4.00
Geology 34.10 5.00 1.00
Vegter 45.00 6.60 2.00
ACRU 30.00 4.40 3.00
Baseflow 25.00 3.67 4.00
Published literature 24.50 3.59 3.00
Weighted average 28.82 4.23 17.00

Notes: Recharge per annum were calculated using a MAP of 682.0mm/a.
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Johannesburg
Average annual rainfall (mm)=

Clin rain (mg/l) =
Dry deposition Cl (mg/l) =
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Average annual recharge (mm) = 25.58
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Figurel9: Chloride Mass Balance (CMB) method summary.
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Figure20: Groundwater recharge distribution in South Africa (After Vegter, 1995).

Figure21: Harvest potential distribution in South Africa (DWS, 2013).
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