2 SEAM (PTY) LTD

QUARTERLY WATER MONITORING
REPORT:
VLAKLAAGTE COAL MINE

For the period January 2022 to March 2022

April 2022
Project No.: A1253
Report No.: ZC 1340

2 Seam (Pty) Ltd
Postnet Suite 387,
Private Bag X7297

Witbank,
1035
Tel: 013 656 1020

E-mail: paerskine@mweb.co.za

B\ Zyntha Consulting (Pty) Lid | Registration Number: 2017/102607/07
Address: Midlands Office Park, Block A, Unit 3, 2 Walter Sisulu Street, Middelburg, 1050
Tel: 013 243 7110 | Fax: 086 410 8267 | email: admin@zyntha.co.za | www.zyntha.co.za

4@

Directors: AD Davis | EPJ Kleynhans | GS Nhlapo


mailto:paerskine@mweb.co.za

2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.:

A1253- Report No.: ZC_1340

PROJECT DETAILS

Client Details

Name of Project:

Quarterly Water Monitoring Report for Vlaklaagte Coal Mine — Period
January 2022 to March 2022

WUL reference:

Licence Number: 06/B11B/AICGJ/7070
File Number: 27/2/2/B211/18/11

Responsible person:

Paul Erskine

Contact person:

Paul Erskine

Physical address:

Block 7 Bureau de Paul, 9 Corridor Crescent, Route N4 Business Park,
Ben Fleur, Witbank, 1035

Postal Address:

Postnet Suite 387
Private Bag X7297

Witbank
1035
Telephone: 013 656 1020
Cell phone: 082 523 7328
E-mail: paerskine@mweb.co.za

EAP Details

Environmental

Consultant (EAP):

Zyntha Consulting (Pty) Ltd

Compiled by:

Marius Hattingh

Reviewed by:

Christelle Swanepoel

Physical address:

2 Walter Sisulu Street, Unit 3, Midlands Office Park, Middelburg

Postal Address:

Suite 445 MW
Private Bag X1838

Middelburg

1050
Telephone: 013 243 7110
Facsimile: 086 410 8267
E-mail: christelle@zyntha.co.za

jaco@zyntha.co.za

Expertise of EAP:

Christelle Swanepoel —
Registered Environmental Assessment Practitioner: Number 2020/2106

Christelle Swanepoel is a registered EAP and practised environmental
management for more than 5 years. During this period, she worked on
various S&EIA Projects. As environmental consultant she compiles and
reviews various assessments and also conducted various due diligence
assessments.

Zyntha Consulting (Pty) Ltd



mailto:paerskine@mweb.co.za
mailto:jaco@zyntha.co.za

2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.:
A1253- Report No.: ZC_1340

TABLE OF CONTENTS

PROJECT DETAILLS ..ottt sbnnnnnes I
TABLE OF CONTENTS ...ttt Il
LIST OF TABLES . ... oottt 1]
LIST OF FIGURES. ...ttt v
LIST OF ANNEXURES ..ottt \Y
LIST OF ABBREVIATIONS ...ttt snsnnnnes \Y
1 INTRODUGCTION L.iiiiiiiiiiitiuttiuninineteneeseesaeeaeseeseeeese e see e seesses e eseessss e ssse s ssessessesseesessnnnnes 1
2 WATER MONITORING NETWORK .....cooiiiiii e 4
3 COMPLIANCE DESCRIPTION AND STANDARDS ... 11
3.1 SURFACE WATER ...ttt nnnnes 11
3.2 GROUNDWATER ....cotttittttitteteeteteeeeeeee ettt e e e e e e e s e s s ebabsbbbnennnnes 13
4  MONITORING ACTIONS PERFORMED ......ccoviiiiiiiiiiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeee e 16
5  WATER COMPLIANCE STATUS ... 20
5.1 VLAKLAAGTE SURFACE WATER COMPLIANCE..........cutiiiiiiiiiiiiiiiiiiiiiiniiieieeens 20
5. L L. 28 O 20
5. L2, 2SO 26
5. L. 8. 28 W B 32
5. L4, 2SO 4 38
5. LS. 2 O 7 44
5.L.6. 28 S B 50
D L. 7. 28 SO O 56
B L8, 28 SW L e 62
5.LL9. 28 SW LB i 68
B.LL10. 28 S L8 i 74
D L L. VLK S 7 80
5.1.12. Average Surface Water Sulphate and pH compliance ...............ccccooeeiiiiiiineen. 86
5.1.13. Piper, Wilcox and Schoeller Diagrams for Surface Water ...............cccceeeeeeeeeenn. 90
5.2 VLAKLAAGTE GROUNDWATER COMPLIANCE .........cuutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieennnnne 95
D 2. L. BHIL 95
5. 2. 2. BHA 101
5. 2.3, BH D 107
5.2.4.  Office DrinKING WAL ......cooiiiieeeeeeeeee e 113

Ty o o
Zyntha Consulting (Pty) Ltd i



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.:
A1253- Report No.: ZC_1340

5.2.5. BH-1 (QUAIETTY) ceurreii it 119

5.2.6.  Average Groundwater Sulphate and pH compliance .............ccccceeeiiiiiiiiiiinnnnnn. 125

5.2.7.  Piper, Wilcox and Schoeller Diagrams for Groundwater .................cccceevvvvvnnnnn. 128
6  WATER LEVEL STATUS ... 133
7 BACTERIOLOGICAL ... 135
8 RECOMMENDATIONS ... ..o 136
O CONCLUSIONS . ... 141
10 REFERENCES ... ..o 142

LIST OF TABLES

Table 1: Surface Water Monitoring NEtWOIK ............oovviiiiiiiiiiiiiiie e
Table 2: Groundwater Monitoring NEtWOIK ...........covviiiiiiiiiiiiiiiiiiiieeeeeeeeeeee e
Table 3: Surface water quality QUIEIINES .........coi i 11
Table 4: Legend for SO4 concentration compliance (Surface Water)............ccoveeeeeeeeeeiiiiiinnnnnn. 12
Table 5: Legend for SO4 concentration compliance (PCD).........ccuuiiieiiiiiiiieiiieee e, 12
Table 6: Legend for pH compliance (Surface Water).......ccccooeevviiiiiiiiiiii i 13
Table 7: Legend for pH complianNCes (PCD) ......oiiiiiiiiiiiiees et 13
Table 8: SANS 241:2015 Drinking Water GUIdeling .........cccoovieiiiiiiiiiiii e, 14
Table 9: South African Water Quality GUIdElINE ..........oouviiiiiiiiiie e 14
Table 10: Legend for SO4 concentration compliance (Groundwater)............cccceeeeeeeeeeiivivnnnnnnn. 14
Table 11: Legend for pH compliance (GrounNdWALET) ............ceuvviiiiiiiiiiiiiiiiiiiiiiieiiieeeeeeeeeeeeeeee 15
Table 12: Groundwater quality guidelines for BHS ... 15
Table 13: Monitoring Audit TabIe...........oooviiiiiiiiii 17
Table 14: 2S_SW 1 ANalySiS RESUITS ........ccoviiiiiiiiiiiiiiiiiie e 21
Table 15: 2S _SW 2 ANalySiS RESUIT..........oooviiiiiiiiiiiiiiiii e 27
Table 16: 2S_SW 3 ANalySiS RESUIT..........ccoviiiiiiiiiiiiiiii e 33
Table 17: 2S_SW 4 ANalySiS RESUITS ........ccoviiiiiiiiiiiiiiii e 39
Table 18: 2S _SW 7 ANalySiS RESUITS ........cccoiiiiiiiiiiiiiiiiiiii e 45
Table 19: 2S_SW 8 ANalySiS RESUILS ........cccviiiiiiiiiiiiiiiiiiie e 51
Table 20: 2S_SW 9 ANalySIS RESUILS ......cccuuuiiiiiiiii e e e et e e e e e aa e e e ees 57
Table 21: 2S_SW 14 ANalySiS RESUILS ......ooeiiiiii e 63
Table 22: 2S_SW 16 ANalySiS RESUILS ......cooiiiiii e 69
Table 23: 2S_SW 18 ANalySIS RESUILS ..........iiiiiiii et e e e e e e 75
Table 24: VLK SW 7 ANalySIS RESUILS........cuuiiiiiiiii e e e e et e e eeaan e e 81

Zyntha Consulting (Pty) Ltd



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.:
A1253- Report No.: ZC_1340

TabIE 25: AVEIAGE SO wuuuiii ittt e e e e et e e e e e e e e et e a e e e e 86
Table 26: AVEIAGE PH ..oeeii e e e 86
Table 27: BHL ANAlYSIS RESUILS .......iiiieiiiieiiie e e et e e e e e aaaea s 96
Table 28: BHA ANAlYSIS RESUILS ........uiiiiieeieieiiie e e e e et e e e e e e e aeannes 102
Table 29: BH5 ANAIYSIS RESUILS ........uiiiiieiieieeiiei e e e et e e e e e e eaannes 108
Table 30: Office Water AnalysiS RESUILS ............oiiiiiiiiiiiies e e e e eeaanes 114
Table 31: BH-1 ANalySiS RESUILS .......ccvviiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee e 120
Table 32: Groundwater chemical analyses: Average SO4 ........couuvvvviiiiiiiiiiiiiiiiiiiiiiiiiieeeeeeee 125
Table 33: Groundwater chemical analyses: Average pH ... 125
Table 34: Groundwater water levels (MBgl) ........oovvviiiiiiiii 133
Table 35: Office Drinking Water Bacteriological ComplianCe...............ccvvvvviiiiiiiiiiiiiiiiiiinnnnn, 135

Table 36: Possible reasons and recommendations for exceedances occurring in the surface
WALEr MONITONING POINTS. ...ettttiiiitiiiteeieeeeeeeeeeeeee bbb e e s e e st e bbb 137
Table 37: Possible reasons and recommendations for exceedances in groundwater monitoring
POINES . 139

LIST OF FIGURES

Figure 1: Regional locality of the Vlaklaagte Coal MiNe.............ccciiiiiiieiiiiiiiicce e, 2
Figure 2: Vlaklaagte Surface Water Monitoring Network ............ccceeeiiiiiiiiiiiiii e, 9
Figure 3: Vlaklaagte Groundwater Monitoring NEetWOrK .............oouuiiiiiiieeeiiiiiiiiie e, 10
Figure 4: 2S_SW 1 COmMPlIanCe GraphS. ........uuuuuuuueiiieiiiiiiiiitiiiiiiiiiiieieiiissneiieeeeeeeesnneeeeeeeneeeenees 25
Figure 5: 2S_SW 2 ComMPlianCe GraphS. ..... ... uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeesieeeeeneesneeeesneeneeneeee 31
Figure 6: 2S_SW 3 COmMPlIanCe GraphS. ..... ... uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiieiieeeieeeeeeeeeeseeenneeeeeeneeee 37
Figure 7: 2S_SW 4 ComMPlIanCe GraphS. ........uuuuuuiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiieeseeieeeeeeeeesseeeeeneeneeneeees 43
Figure 8: 2S_SW 7 COomMPlIanCe GraphS. ........uuuuuuuieiiiiiiiiiiiiiiiiiiiiiiiiiiiiieeeseeieeeeseeeesseeeeneeeeeeneene 49
Figure 9: 2S_SW 8 ComPlianCe GraphS. ..... ... uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiebseeieeeeseesesseeeeseeeeeeneeee 55
Figure 10: 2S_SW 9 ComplianCe GraphS..........uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieniineieeeeieesneeeeneeneeeeeeee 61
Figure 11: 2S_SW 14 ComplianCe GraphS...........uuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeieeseeeeeieeeneeaeeee 67
Figure 12: 2S_SW 16 ComplianCe GraphS...........uuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiisiiaiieeeibeeeneeeeineeneeeeeee 73
Figure 13: 2S_SW 18 Compliance Graphs.........ccoiiiiiiiiiiai e e e 79
Figure 14: VLK SW 7 Compliance Graphs .........coooiiiiiiiiii e 85
Figure 15: Surface water Sulphate ComplianCe Map.......ccooeeiiiiiiiiiiii e 88
Figure 16: Surface water pH Compliance Map ........ooouiiiiiiii e 89
Figure 17: Surface Water Piper DIagram.........c.ooooiiiiiiiiiiaa e e e et e e e e e eeneenes 91
Figure 18: Surface Water DUrOV DIGgQIam ..........cvieiieiiieeiiiiis e eeetis e ee et e s et eeseaa e e s erae e e e eneans 92

Ty,

é;\ {% Zyntha Consulting (Pty) Ltd iv
e



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.:

A1253- Report No.: ZC_1340

Figure 19: Surface Water S.A.R DIiagram...........cooiiiiiiiiiiiii e e e e 93
Figure 20: Surface Water Schoeller Diagram ..............uciiiii i 94
Figure 21: BH1 ComplianCe GraphsS........cuuuuiiiiiie it e e e 100
Figure 22: BH4 ComplianCe GraphsS........cuuuuiiiii i e e e 106
Figure 23: BH5 ComplianCe GraphsS........ouuuuiiiiiii it e e e 112
Figure 24: ODW ComplianCe GraphS.........uuiiiii et e e e e e aaaa s 118
Figure 25: BH-1 ComMPlianCe Graphs ...........uuuuuumiiiiiiiiiiiiiiiiiiiiiiiieisiesiseeeeesseenesseseeeesnnsnenneennee 124
Figure 26: Groundwater SO4ComMpPlIaNCe MapP ..........uuuuuummimmmiiiiiiiiiiiiiiiiiiieeeeeeeeneee 126
Figure 27: Groundwater pH ComplianCe Map ...........uuummmmmmmmiiiiiiiiiiiiiiiiiiieiiieneieeeeeeeneeeeeeennee 127
Figure 28: Groundwater Piper DIagram.........ccooveeeiieeeiiiieee e e et e e e e e eeeeee s 129
Figure 29: Groundwater DUIrOV DIiagram........coiieeeriieieiiiies e ee e et s e e e e e e s e e e e e e eenneen s 130
Figure 30: Groundwater S.A.R DIiagram .......ccciieeeiiieiiiiie et e e e e e e e e e eeenees 131
Figure 31: Groundwater Schoeller DIiagram ...........oouuuiiiiiieeeeiiieee e e e 132
Figure 32: Groundwater LeVels Graph .........cooov oo 134
LIST OF ANNEXURES
Annexure 1 Regen Waters SANAS Accreditation
Annexure 2 Hydrochemistry Data
Annexure 3 B-TEX Analysis
Annexure 4 Bacteriological Data
LIST OF ABBREVIATIONS

DWS: Department of Water and Sanitation
EC: Electrical Conductivity
EMPr: Environmental Management Programme
EMSM: Environmental Monitoring Systems Manual
IWWMP: Integrated Water and Waste Management Plan
km: Kilometre
mbgl: Metres below ground level
OcC: Opencast
OoDW Office Drinking Water
PCD: Pollution Control Dam
RQO: Resource Quality Objectives
SANAS: South African National Accreditation System
SANS: South African National Standard
SAWQG South African Water Quality Guidelines

o Zyntha Consulting (Pty) Ltd v



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.:
A1253- Report No.: ZC_1340

SOu: Sulphate

WQPL: Water Quality Planning Limits
WULA: Water Use Licence Application
WUL: Water Use Licence

Zyntha: Zyntha Consulting (Pty) Ltd

Zyntha Consulting (Pty) Ltd



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.:
A1253- Report No.: ZC_1340

1 INTRODUCTION

Zyntha Consulting (Pty) Ltd (“Zyntha”) was appointed by 2 Seam (Pty) Ltd to compile the
Vlaklaagte Coal Mine Quarterly Water Monitoring Reports for 2022. Quarterly reports are a
requirement of the Environmental Management Programme (EMPr) and as per the
requirements stated in Appendix V, Section 5.2 of the Water Use Licence (WUL No.:
06/B11B/AICGJ/7070) of Vlaklaagte Coal Mine. This report is the first quarterly report for 2022.

Vlaklaagte is situated in the Emalahleni Local Municipality within the Nkangala District
Municipality. The closest town is Kriel, which is located approximately 10 km south-west of

Vlaklaagte. Refer to Figure 1 for the locality of the Vlaklaagte Coal Mine.
On a quarterly basis, the reports detail the data collected for the following:

e Surface Water and Groundwater Chemistry;
e Bacteriological Results; and

e Groundwater Levels.

The water quality data is continually received from Regen Waters Laboratory (“Regen”). Regen
has been appointed to conduct water sampling and analysis. Standard sampling methods are
utiised by Regen. Please refer to Annexure 1 for Regen Waters Laboratory SANAS
accreditation certificate. The data received from Regen is computerised to a dedicated

database that is stored at Zyntha.

This report has been compiled for Vlaklaagte Coal Mine for the period of January 2022 to
March 2022. The report also includes additional information such as an audit of monitoring
actions performed, a parameter trend analysis for each water monitoring point and Piper,

Wilcox & Schoeller plots.

A
\J
7
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The report has the following objectives: -

e To comply with the monitoring commitments agreed to in the EMPr and IWWMP;

e To comply with the reporting commitments stipulated in the EMPr and comply with
reporting requirements of the WUL,;

e To determine the effectiveness of the measures implemented on-site to prevent and
manage water pollution;

e To measure compliance of the monitoring results to the Resource Quality Objectives
(RQO) of the catchment, water qualities set in the WUL and/or baseline water qualities
(prior to the commencement of mining);

e Torecommended additional remediation measures if current measures are futile;

e To develop a data basis and identify trends; and

e To serve as an auditing tool to measure effectiveness and compliance.

Zyntha Consulting (Pty) Ltd 3
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2 WATER MONITORING NETWORK

The surface water monitoring network is depicted in Table 1 and Figure 2. All contaminated
sources must be measured against the water quality parameters included in the WUL. Surface

water monitoring is conducted on a monthly basis, as required by the EMPr and WUL.

As per the approved WUL, the following conditions dictate the actions to be taken regarding the

monitoring network:
Appendix IV, Condition 2.3.18:

“The Licensee must measure groundwater quality (notably pH, Electrical conductivity (mS/m),
Calcium (Ca) (mg/l), Magnesium (Mg) (mg/l), Potassium (K) (mg/l), Sodium (Na) (mg/l),
Chloride (CI) (mg/l), Sulphate (SO4) (mg/l), Aluminium (Al) (mg/l), Iron (Fe) (mg/l), Manganese
(Mn) (mg/l), BTEX & TPH (mg/l) and Nitrate (NOz as N) (mg/l) in all monitoring boreholes in a 1
km radius around all the mining operations every month to establish any pollution impacts on
the watercourses, notably the wetland, and must be evaluated by a professional, registered
wetland specialist and geo-hydrologist when water quality levels increase and/or deteriorate
more than 50% from the previous monitoring event and be reported to the Provincial Head for

written comment within thirty (30) days after each monitoring event.”
Appendix IV, Condition 2.3.19:

“The Licensee must sample and analyse twice a year (dry — July and wet — January season) all
surface and groundwater monitoring points for a full spectrum of heavy metals and submit this
information with conditions 3.3.1, 3.3.17 and 3.3.18 to the Provincial Head.”

Appendix IV, Condition 4.3:

“Six (6) monthly monitoring reports must be submitted to the responsible Authority until

otherwise agreed in writing with the Provincial Head.”
Appendix V, Condition 2.1:

“The Licensee shall not exceed the quality of the waste or water containing waste disposed of

into waste water management facilities listed in Table 6”

Pollution Control Dams Water Qualities (Average results over
Parameter
twelve months)
pH 8.46
Electrical Conductivity (EC) in mS/m 232
Total Dissolved Solids (TDS) in mg/l 2700
Chlorides (CI) in mg/l) 39.78

Ty,

g\ @ﬁ Zyntha Consulting (Pty) Ltd 4
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Parameter E/\(/)elzlll\J/teior::o%?E;r)m Dams Water Qualities (Average results over
Sulphate (SO4) in mg/l 2000

Sodium (Na) in mg/l 290.8

Iron as Fe 0.01

Manganese as Mn 0.02

Aluminium as Al 0.02

Appendix V, Condition 3.2:

“The date, time and monitoring point in respect of each sample taken must be recorded

together with the results of the analysis”
Appendix VII, Condition 4:

“The quantity of water removed from underground must be metered and recorded on a daily
basis”

Appendix VII, Condition 8:

“The date and time of monitoring in respect of each sample taken must be recorded together

with the results of analysis”

The groundwater monitoring network is depicted in Table 2 and Figure 3. BH2 and BH3 will
not be discussed in this report as both boreholes were destroyed by opencast mining.
Vlaklaagte should consider drilling two new boreholes within close proximity to the original

boreholes.

All of the boreholes are sampled on a monthly basis, except for BH-1 which is sampled
guarterly. Water level measurements are taken on a monthly basis at all of the boreholes
except at the Office Drinking Water (ODW) monitoring point as this borehole is fitted with a
pump, making water level measurements impossible. Bacteriological analysis is also currently
being conducted at ODW.

The current surface water monitoring plan was re-evaluated and adjusted. The following

monitoring points were removed:

e 2S SW5
e 2S SW6
e 2S5 SWI10
e 2S5 SWI1
e 2S5 SW12

A
\J
7
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e 2S_SW13
e 2S_SW15
e 2S_SW17
e SWLO1
e SWLO02
e SWLO3

The removal of the abovementioned points was effective from June 2020. The April to June
2020 report was the last report containing the assessment of the abovementioned surface
water monitoring points. The monitoring programme was in discussion with 2 Seam re-
evaluated and a new cost-effective programme was implemented as the removed points did
not significantly contribute in the understanding of possible impact on water quality. One
monitoring point, 2S_SW16 (historical Void), has been re-introduced to the network as a result
of 2S._ SW9 being occasionally dry. 2S_SW4 was moved further upstream since it was mined

out. Sampling of this point commenced in October 2021.

Zyntha Consulting (Pty) Ltd 6
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Table 1: Surface Water Monitoring Network

Site Label
2S_Swi1
2S_SW2
2S_Sws3
2S_Sw4
2S_SW5
2S_SW6
2S_SW7
2S_SW8
2S_SW9

2S_SW10
2S_Swil
2S SW12
2S SWi13
2S Swi4
2S SWi5
2S SW16
2S SW17
2S Swis8
SWL01
SWL02
SWL03
VLK-SW7

Sampling Frequency
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly
Monthly

Sampled (Y/N)

< Z2zZ2zZ2|<K |22 < 2 2 2 2 <KX XK 2 2 < < <<

Reason, if not sampled

Removed

Removed

Removed
Removed
Removed

Removed

Removed

Removed

Removed

Removed

Removed

Latitude
26°10'5.85"S
26°10'10.03"S
26° 9'9.71"S
26°9'52.2"S
26° 9'24.93"S
26°9'11.31"S
26°10'8.78"S
26°10'13.28"S
26°10'16.46"S
26°11'31.48"S
26°11'13.94"S
26°10'54.48"S
26°11'23.83"S
26°10'34.49"S
26°10'30.44"S
26°10'28.84"S
26°10'25.11"S
26° 9'55.58"S
26°9'40.49" S
26°9'15.19" S
26°9'74"S
26°10'5.38"S

P)
4

e

Zyntha Consulting (Pty) Ltd

Longitude
29°21'20.98"E
29°22'26.91"E
29°20'44.10"E
29°20'36.7" E
29°19'35.13"E
29°20'28.73"E
29°20'29.03"E
29°20'35.96"E
29°22'23.45"E
29°22'12.37"E
29°20'26.14"E
29°19'57.30"E
29°22'21.70"E
29°22'20.12"E
29°22'19.30"E
29°22'5.67"'E
29°21'57.91"E
29°20'23.83"E
29°19'20.6"E
29°20'9.3"E

29°20'32.81"E
29°2022.77"E
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Table 2: Groundwater Monitoring Network

Sampling
Frequency

Sampled

Site Label (YIN)

Bacteriological Water Levels

BH1 Monthly N/A Monthly Y

N/A

BH2 Monthly Monthly N

N/A

BH3 Monthly Monthly N

N/A

BH4 Monthly Monthly Y

N/A

BH5 Monthly Monthly Y

ODW Monthly Yes N/A Y

N/A

BH-1 Quarterly Monthly Y

Reason, if

not sampled Description

Monitoring borehole
located West of Block 5,
just below 4 seam floor

Monitoring borehole
located Block 2 / Block 3A,
Just below 2 seam floors.

Borehole
destroyed.

Monitoring borehole
located Block 1, Just
below 2 seam floor

Borehole
destroyed.

Monitoring borehole
located Block 5, Just
below 4 seam floor

Monitoring borehole
located Mined Out Block
1, Just below 2 seam floor
/ historical mining depth

Monitoring point for
purpose of portable water
uses

Mining monitoring
borehole located close to
OC void

Latitude

26°09'21.2" S

26°10'31.50"S

26°10'15.17"S

26° 9'44.45"S

26°10'14.16"S

26°1042.2” S

26°10'10.37"S

P)
4

@ ) Zyntha Consulting (Pty) Ltd

<
"\

Longitude

29°19'57.1"E

29°21'3.79"E

29°22'19.77"E

29°20'19.69"E

29°21'13.54"E

29°21'34.0’E

29°20'10.49"E
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3 COMPLIANCE DESCRIPTION AND STANDARDS
3.1 Surface Water

No guidelines were published in the WUL for surface water analysis and ho RQO were set for
the biophysical node in which Vlaklaagte is located. Based on this, the water quality standards
that will be used to measure compliance at Vlaklaagte is the Water Quality Planning Limits
(WQPL) for the Upper Olifants. The WQPL for the Upper Olifants Catchment was published by
the Department of Water and Sanitation (DWS, 2016) and Quaternary Catchment B11B, in
which Vlaklaagte Coal Mine is located, falls under Management Unit 8. Refer to Table 3 for the
surface water quality guidelines. The quality of the water to be disposed of into the Pollution
Control Dam (PCD) was specified in Table 6 of the WUL. These parameters were used to
measure the compliance of the PCD water quality, refer to Table 3.

The Time Dependant Graphs, included in Section 5 of this report, provides a clear indication of
compliance for each parameter tested for the 2022 monitoring period. The following parameters
have been included in the graphs:

pH, EC, TDS, CaCOs, Ca, Cl, F, Na, SO4, Fe, Mn, Al, Mg, N and K.

As part of the reporting process, Sulphate (SO.) ions and pH were used as the contaminants of
concern. The Sulphate concentration was used as a macro indicator of potential pollution and
is considered as a critical factor that determines potential contamination from a mining
environment. Evaluation of each contaminant of concern for each monitoring point would

render this report unproductive, therefore SO, values were used to determine compliance.

Each result is colour coded with regards to the compliance on the maps for easy reference.
Refer to Table 4, Table 5, Table 6 and Table 7 for the colour coding. Green represents
compliance and red represents non-compliance. The Piper, Wilcox and Schoeller Diagrams, a
graphic indication of overall water quality for each monitoring point, are also included in

Section 5.

Table 3: Surface water quality guidelines

Upper Olifants Water Quality Planning Limits —

Determinants Units Management Unit 8
pH at 25° C pH units 26.5t0<84
Conductivity mS/m <90
TDS mg/| <350
Alkalinity mg/l CaCOs <120
i; @ Zyntha Consulting (Pty) Ltd 11
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Determinants

Nitrate

Chloride (Dissolved)
Sulphate

Fluoride

Sodium (Dissolved)
Potassium (Dissolved)
Calcium (Dissolved)
Magnesium (Dissolved)
Aluminium

Iron

Manganese

pH at 25° C
Conductivity

TDS

Chloride

Sulphate

Sodium (Dissolved)
Aluminium

Iron

Manganese

Units

mg/lI N
mg/l Cl
mg/l SO4
mg/l F
mg/l Na
mg/l K
mg/l Ca
mg/l Mg
mg/l Al
mg/l Fe

mg/l Mn

WUL PCD Quality Parameters

pH units
mS/m
mg/|
mg/l CI
mg/l SO4
mg/l Na
mg/l Al
mg/l Fe

mg/l Mn

0.5
<40
<150

<0.75

<8.46
<232
<2700
<39.78
<2000
<290.8
<0.02
<0.01

<0.02

Table 4: Legend for SO4 concentration compliance (Surface Water)

WQPL - Upper Olifants MU8

S04 =150 mg/l
S0O4> 150 mg/l

Table 5: Legend for SO4 concentration compliance (PCD)

WUL

S04 <2000 mgll
S04 > 2000 mg/l

Colour code

Colour code

Risk classification

Compliant

Non-compliant

Risk classification

Compliant

Non-compliant

Zyntha Consulting (Pty) Ltd

Upper Olifants Water Quality Planning Limits —
Management Unit 8
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Table 6: Legend for pH compliance (Surface Water)

WQPL - Upper Olifants MU8 Colour code Risk classification

6.5<pH=<84 Compliant

pH<6.50rpH>8.4 _ Non-compliant

Table 7: Legend for pH compliances (PCD)

WUL Colour code Risk classification
pH < 8.46 Compliant
pH > 8.46 Non-compliant

3.2 Groundwater

No guidelines were published in the WUL for groundwater analysis and no RQO were set for
the biophysical node in which Vlaklaagte is located. Based on this, the water quality standards
that will be used to measure compliance at Vlaklaagte is SANS 241:2015 (Refer to Table 8) but
the baseline water qualities that were recorded in the Hydrogeological Assessment (GCS,
2017) will be used for BH5 (Table 12)

It should be noted that no specific parameters have been set by SANS 241:2015 for the

following elements:

e Alkalinity;
e Calcium;
¢ Magnesium; and

e Potassium.

The South African Water Quality Guidelines (SAWQG) will be used to measure the

aforementioned elements (refer to Table 9).

The Time Dependant Graphs, included in Section 5 of this report, provide a clear indication of
compliance for each parameter tested for the 2022 monitoring period. The following parameters

have been included in the graphs:
pH, EC, TDS, CaCOs, Ca, Cl, F, Na, SO., Fe, Mn, Al, Mg, N and K.

As part of the reporting process, Sulphate (SO.) ions and pH were used as the contaminants of
concern. The Sulphate concentration was used as a macro indicator of potential pollution and

is considered as a critical factor that determines potential contamination from a mining

Zyntha Consulting (Pty) Ltd 13
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environment. Evaluation of each contaminant of concern for each monitoring point would

render this report unproductive, therefore SO values were used to determine compliance.

Each result is colour coded with regards to the compliance on the maps for easy reference.
Refer to Table 10 and Table 11 for the colour coding. Green represents compliance and red
represents non-compliance. The Piper, Wilcox and Schoeller Diagrams, a graphic indication of

overall water quality for each monitoring point, are also included in Section 5.

Table 8: SANS 241:2015 Drinking Water Guideline

Tolerable (Acute Health — 1/

Determinants Units Acceptable (Aesthetic) Chronic Health / Operational)
TDS mg/| <1200 -

pH at 25° C pH units - 25t0<9.7
Conductivity mS/m <170 -
Sodium mg/l Na <200 -
Chloride mg/l CI <300 -
Sulphate mg/l SO4 <250 <500
Nitrate mg/I N - <11
Fluoride mg/l F - <1.5
Ammonia mg/I N <15 -

Iron mg/l Fe <0.3 <2
Manganese mg/l Mn <0.1 <0.4
Aluminium mg/l Al - <0.3

Table 9: South African Water Quality Guideline

Determinants Units SAWQG (No Risk) SAWQG (Low Risk)
Alkalinity mg/l CaCOs 300 600
Potassium mg/l K 50 100
Calcium mg/l as Ca 0-32 32-80
Magnesium mg/l as Mg 0-30 30 - 50

Table 10: Legend for SO4 concentration compliance (Groundwater)

Geohydrological Assessment (May 2017) Baseline BH5 Colour code Risk classification

501 <1 172 m e

SO4>1 172 mg/l

Compliant

Non-compliant

Zyntha Consulting (Pty) Ltd 14
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(SANS 241: 2015) Colour code Risk classification
S04 <250 mg/l
S04>250 mg/l

Compliant

Non-compliant

Since the baseline data does not provide a range for pH, the compliance of pH was also
measured against SANS 241: 2015.

Table 11: Legend for pH compliance (Groundwater)

SANS 241:2015 Colour code Risk classification
5<pH=<97
pH<5o0rpH>9.7 Non-compliant
Geohydrological Assessment (May 2017) Baseline BH5 Colour code Risk classification
pH < 8.05 mg/I|
pH > 8.05 mg/I|

Compliant

Compliant

Non-compliant

Table 12: Groundwater quality guidelines for BH5

Determinants Units BH5
pH units <8.05
pH at 25° C
pH units (SANS 241-1: 2015) >25t0<97
Conductivity mS/m <297
DS mg/l (SANS 241-1: 2015) <1200
Alkalinity mg/l CaCOs <357
Nitrate mg/l N <755
Chloride mg/l Cl <97.6
Sulphate mg/l SO4 <1172
Fluoride mg/l F <0.603
Sodium mg/l Na <181
Potassium mg/l K <13.6
Calcium mg/l Ca <284
Magnesium mg/l Mg <167
Aluminium mg/l Al <0.002
Iron mg/l Fe <0.004
Manganese mg/l Mn <0.352
gﬁ}g Zyntha Consulting (Pty) Ltd 15
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4 MONITORING ACTIONS PERFORMED

The following monitoring actions were performed for the January 2022 to March 2022

monitoring period:

¢ Groundwater Monitoring (levels and qualities analysed); and

e Surface Water Monitoring (qualities analysed).

Regen Water Laboratory conducted water quality sampling and analyses for Vlaklaagte. The
monitoring audit table is a summary of the field forms that are used during the sampling run
and an overview of the actions performed. Refer to Table 13. A detailed audit of the water
guality monitoring of each monitoring point is carried out monthly and quarterly which is

included in this report in order to determine the current critical points.

The colour coding in the table below indicates the following:

Analysis complete

Dry

Sampling not required
Measurement not required
Water level measured
Demolished/destroyed

Removed from network

Water levels not measured

Zyntha Consulting (Pty) Ltd 16
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Table 13: Monitoring Audit Table

Site Type pH EC TDS Ca Mg Na K CaCOs Cl SOq4 Al Fe Mn Levels
January 2022

2S_Swi sw O
25_SW2 | SW e
2S_ SW3 | sw e
2S_SW4 | SW e
2S_SW7 | SW s
2S_ SW8 | sw e
2S_SW9 | SwW e
2S_SW14 = SW s
2S_SW16 = SW e
2S SW18 @ SW -
VLKSW7  Sw e
BH1 GW e
w o I —
e on —
BH4 GW e
BH5 GW -
BH-1 GW (Q) L
oDW GW e
February 2022 \
25 _SW1 sw e
25 _SW2 sw e
25 _SW3 sw e
25_Sw4 S e
25_SW7 SW e
2S_SW8 sw L1

ek

Zyntha Consulting (Pty) Ltd
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Site Type pH EC TDS Ca Mg Na K CaCOs Cl SO4 N F Al

2S_SW9 SW

2S _SwW14 SwW

2S_SW16 Sw

2S_Swi18 Sw

VLK SW7 SW

BH1 GW

vz ow | O O O A A

awe o | I I N I S S S

BH4 GW

BH5 GW

st 6w ()| v
ODW GW

March 2022

2S_Swi SwW

2S_SW2 SW

2S_SW3 SW

2S_Sw4 SW

2S_SWw7 SW

2S_Sws8 SW

2S_SW9 SW

2S _SwW14 SwW

2S_SW16 SW

2S_Swi18 SW

VLK SW7 SW

BH1 GW

vz | S O
o cw | I S S N N
BH4 GW

ek
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BH5 GW
BH-1 GW (Q)
oDW GW
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5 WATER COMPLIANCE STATUS
5.1 Vlaklaagte Surface Water Compliance

The analyses of the surface water results are discussed per monitoring point below. Refer to
Annexure 2 for the full laboratory analysis. As previously in Section 3, compliance is
compared against the WQPL of the Upper Olifants Catchment

511. 2S5_SW1

The results analysis is indicated in Table 14 below. The data is also represented graphically in
Figure 4. Majority of the parameters did comply with the WQLP. Some exceedances were

noted, but only Aluminium and Iron did not comply with the WQPL in terms of average.

Zyntha Consulting (Pty) Ltd 20
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Table 14: 2S_SW 1 Analysis Results

Parameters
Sample Date . EC TDS Alk N cl SO F Na K Ca Mg Al Fe Mn
P (mS/m) | (mgll) (mg/l) | (mg/l) | (mgl/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) | (mgll) (mgll) (mg/l)
Average 7.56 44.83 | 326.67 | 118.00 0.19 15.07 114.83 0.58 22.33 5.52 36.57 22.43 0.83 0.64 0.02
Jan-22 7.23 25.80 182.00 72.00 0.34 10.30 47.20 0.45 15.00 5.27 18.00 10.40 0.01
Feb-22 7.59 32.70 | 268.00 91.00 0.13 18.10 55.30 0.53 20.30 5.11 23.90 14.30 0.04
Mar-22 7.86 | 76.00 | SCONONINONO0N o.10 | 16.80 [ASOORIINONGN 3170 | 6.0 0.04 | 002
—=—25_8SW1 —WQPL - Upper Olifants MU8 ——WQPL - Upper Olifants MU8 —=—25_SW1 —WQPL - Upper Qlifants MU8
10 120
-//-\
o 100 \
g \
- w
E 80
| —= E=3
z |- 3 o
e \
7 ©
€ 40
E -\
6 “ \-/"'//
20
5 0]
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Date Date
TR, .
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5.1.2. 25_SW 2

Table 15 below indicates that majority of the parameters complied with the WQPL. Also refer to
Figure 5 for the graphical representation. Majority of the parameters did comply with the
WQLP. Some exceedances were noted, but only Aluminium and Iron did not comply with the

WQPL in terms of average.

o Zyntha Consulting (Pty) Ltd 2
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Table 15: 2S_SW 2 Analysis Result

Parameters
Sample Date . EC TDS SOq4 F Na
P (mS/m) (mgl/l) (mg/l) (mg/l) (mg/l)
Average
Jan-22 7.33 0.19 10.90 39.30 0.44 15.20 5.32 17.60 9.54
Feb-22 7.44 0.10 18.20 51.80 0.52 19.90 4.94 22.10 12.60
Mar-22 7.87 010 | 1880 | 126.00 [JONGN 27.00 | 485 4620 23.80
—=—25_8SW2 —WQPL - Upper Olifants MU8 ——WQPL - Upper Olifants MU8 —=—25 SW2 ——WAQPL - Upper Olifants MU8
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A1253- Report No.: ZC_1340

51.3. 2S SW3

Majority of the parameters complied with the WQPL, refer to Table 16 for the data and Figure
6 for the graphical representations. Majority of the parameters did comply with the WQLP.
Some exceedances were noted, but only Aluminium, Iron and Manganese did not comply with

the WQPL in terms of average.

o Zyntha Consulting (Pty) Ltd 32



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.: A1253 — Report No.: ZC_1340

Table 16: 2S_SW 3 Analysis Result

Parameters

EC TDS F Na
(mS/m) | (mgll) (mg/l) | (mg/)

Sample Date

pH

Average 7.53 | 4280 || 342.67 || 114.33 | 0.19 | 15.03 || 104.40
Jan-22 715 | 2420 | 20000 | 72.00| 0.35| 10.10 47.40 0.43 | 14.80 5.21
Feb-22 755 | 3240 | 190.00 | 94.00 | 0.13| 18.10 47.80 0.52 | 20.10 5.02

Mar-22 788 | 7180 |[JECCNONIGR00) o-10 | 16.00 [CAGOONINONGE 30.20 5.95
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51.4. 2S_SW4

In Table 17, one can see that the majority of the parameters did not comply with the WQPL
guidelines. In Figure 7 compliance is also depicted with some baseline comparison. Majority of

the parameters did not comply with the WQLP.
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Table 17: 2S_SW 4 Analysis Results

Parameters

Sample Date

0.33 | 2050 8.57
x50 [REMOONNESGONNGEE . o (G

13.13 750.00

34.00 0.10 6.40

1020 |RNSO0

Average
Jan-22 6.88 75.40
Feb-22 6.83
Mar-22 7.44
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5.1.5. 2S_SW7

It can be seen from Table 18 that majority of parameters were compliant. Refer to Figure 8 for
a graphically representation of the data. Majority of the parameters comply with the WQLP
except for pH, Aluminium, Iron and Manganese.
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Table 18: 2S_SW 7 Analysis Results

Parameters
Sample Date EC DS F Na
(mS/m) | (mgl/l) (mg/l) (mg/l)
Average 5.80 72.07 0.52
Jan-22 11.70 64.00 23.00 0.10 5.88 22.40 0.37 5.57 6.19 6.44 3.38
Feb-22 16.70 | 104.00 32.00 0.10 5.54 38.80 0.36 7.42 6.47 11.40 6.28
Mar-22 3420 | 20400 | 6600 010| 5.8 [ CCRONIINORE 989 | 7.60| 2070 12.90
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51.6. 2S_SWS8

The compliance is indicated in Table 19 and the visual representation of the data can be seen
in Figure 9. Most of the parameters are compliant. Majority of the parameters comply with the

WQLP, except for Aluminium and Iron.
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Table 19: 2S_SW 8 Analysis Results

Parameters
Sample Date SO4 F
(mg/l) (mg/l)
Average 150.00 74.33
Jan-22 106.00 23.00
Feb-22 7.07 24.80 150.00 68.00 0.10 5.98 47.40 0.40 8.17 9.06 19.00 9.86
Mar-22 7.40 2030 | 104.00 [JGE0N  0.10 1.00 | 30.60 0.44 0.68 178 | 2820 1320
—=—2S_SW8 ——WQPL - Upper Olifants MU8 ——WQPL - Upper Olifants MU8 —=—2S_SW8 ——WQPL - Upper Olifants MU8 - — — Baseline 2S_SW8
10 20 - - - - - T - - - - - - - - - -—-__LC--—-———]
9 A
\ £ 200
2
8 /r \ E
— £ 150 —
£ | = 2
7 / 8
\ '_8 100 N
- 5 N
6 " 50
\/____—l———‘_ -
5 0
Qct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22
Date Date

5

Zyntha Consulting (Pty) Ltd

51



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.: A1253 — Report No.: ZC_1340

—m—25_SW8 ——WQPL - Upper Olifants MU8 — — —Baseline 25_Sw8 —=—25 SW8 ——WQPL - Upper Qlifants MU8 — — — Baseline 25_SW8
2400 300
2000 250
E
< 1600 200
=] =
° .\ EED ’//J\
(2] \‘/_,__\ -
§ 1200 £ 150
° s \'\ P
17 =
a =
2 go0 < 100 \
©
: \ N\
400 \\ 50 \
\_’__———I———"— =
0 0
Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22
Date Date
—=—2S SW8 —WQPL - Upper Olifants MU8 —=—25_SWs8 —WQPL - Upper Olifants MU8
0.60 50
0.50
40
0.40 .
= g %
E ry
@ 0.30 -
& 5
= 5 20 ——
0.20 — | \\
10
0.10 = = = = = = AN
0.00 0 -
Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22
Date Date

)
4

e

Zyntha Consulting (Pty) Ltd

52



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.: A1253 — Report No.: ZC_1340

—s=—2S_SW38 ——WQPL - Upper Olifants MU8 — — —Baseline 25_SW8 —=—25 SwW8 —WQPL - Upper Olifants MU8
1400
1.40
1200
_——"-.—— l
1.20 —
1000 \
. __1.00
£ 800 g \
- > 0.80 \
= | —= =
= — | \ 5
© 600 S
E \ 2060 \
400 —a
\\ 0.40 —
200 AN 0.20
o] 0.00
Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22
Date Date
—=—2S SWS8 —— WQPL - Upper Olifants MU8 - — — Baseline 2S_SW8 —m=—25_SW8 ——WQPL - Upper Qlifants MU8 — — —Baseline 25_SW8
160 40
140 P e e e e — - 35
120 0 e === == ====F=============
£ 100 5 25
2 2 \
E 80 E 20
2 2
& o — Z 15
— \ g \
40 \\ 10 \/
20 \\ 5 /\ \.
o] 0
Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22
Date Date

)
4

e

Zyntha Consulting (Pty) Ltd

53



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.: A1253 — Report No.: ZC_1340

—m—25_SW8 —— WAQPL - Upper Clifants MU8 - — - Baseline 25_SW8 —=—2S_SW8 —— WQPL - Upper Olifants MU8 - - - Baseline 2S_SW8
240
250
200
200 —~~~=4~-~-~-~--°-°-"p-°----"-"r- - -- - - ------F----""
= = 160
{=2] j=2]
= 150 £
g g 120 —= t
K 2 — |
©
O =
100 — g \
= 80 \
50
40 N
| =
\// \/—_—_.___ -
0 0
Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22
Date Date
—=—23 SW8 ——WQPL - Upper Olifants MU8 - = — Baseline 2S_SW8 —=—25_SwW8 —WQPL - Upper Olifants MU8
0.36 0.50
0.32 //\\ } k
0.28 / \ 0.40
_. 024 -
5 B0.30
E 020 E
5 / \ 5
E 0.16 =
£ / \ 0.20
3
<012 ——+—————————— / ———— ____\\__ ______
0.08 /\\/ N 0.10
0.04 — \\- .,_——-—‘/’\
0.00 0.00
Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22 Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22
Date Date

)
4

e

Zyntha Consulting (Pty) Ltd

54



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.: A1253 — Report No.: ZC_1340

‘ —=—2S_SW8 ——WQPL - Upper Qlifants MU8 - = — Baseline 2S5_SW8

3.00 -\
)
E 200
@@
w
@
f=
©
i=2]
f =
©
=

1.00

0.00

Oct-21 Nov-21 Dec-21 Jan-22 Feb-22 Mar-22
Date

Figure 9: 2S_SW 8 Compliance Graphs

%\ﬂ@g Zyntha Consulting (Pty) Ltd
I
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A1253- Report No.: ZC_1340

51.7. 2S_SWO

The 2S_SW 9 analysis for each parameter is tabulated in Table 20 below. It can be seen from
the table that Aluminium did not comply with the WQPL. Refer to Figure 10 for a visual

representation of the data
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Table 20: 2S_SW 9 Analysis Results

Parameters

Sample Date S04

Average
Jan-22 7.25 25.50 0.10 7.38 41.60 0.57 14.00 4.73 20.00 10.60
Feb-22 7.28 31.20 0.10 12.20 31.40 0.63 18.70 4.09 22.10 12.00
Mar-22 7.68 37.30 0.10 16.10 42.00 0.82 20.80 3.97 26.40 15.70
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5.1.8.  2S_SW 14

The 2S_SW 14 analysis for each parameter is tabulated in Table 21 below. It can be seen from
the table that Aluminium did not comply with the WQPL. Refer to Figure 11 for a visual

representation of the data.
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Table 21: 2S_SW 14 Analysis Results

A1253 — Report No.: ZC_1340

Parameters
Sample Date EC TDS SOq4 F
(mS/m) (mgl/l) (mg/l) (mg/l)
Average 192.00 | 107.00
Jan-22 7.59 24.30 180.00 87.00 0.10 7.51 32.50 0.57 13.70 4.47 19.00 10.00
Feb-22 7.48 31.70 162.00 | 111.00 0.10 12.40 34.00 0.61 19.30 4.07 23.10 12.50
Mar-22 7.93 3420 | 23400 [JBSIOON 0.10| 1280] 4270| 065] 17.70| 352] 2630 | 13.60
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51.9. 2S_SW 16

Various exceedances can be noted for this point, but the majority of the parameters were

compliant. Refer to Table 22 for the data and Figure 12 for the graphical representation.
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Table 22: 2S_SW 16 Analysis Results

Parameters

Sample Date

Average

Jan-22 8.00 | | 013 | o0.01
Feb-22 7.69 | | . . 003| o001
Mar-22 8.24 | | . . 0.06 | 0.1
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A1253- Report No.: ZC_1340

5.1.10. 2S_SW 18

Only half of the parameters comply with the standards specified in the WUL/WQPL. Refer to

Table 23. The compliance graphs are represented in Figure 13.
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Table 23: 2S_SW 18 Analysis Results

Parameters
Sample Date . EC TDS SOq4 F
P (mS/m) (mgl/l) (mg/l) (mg/l)
Average 2149.33 1144.33
Jan-22 7.99 149.00 1 350.00 104.00 737.00
Feb-22 7.46 ‘ 2 524.00 21.10 | 1368.00
Mar-22 7.92 ‘ 2574.00 23.20 | 1328.00
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A1253- Report No.: ZC_1340

5.1.11. VLK SW 7

Almost all of the parameters were compliant in terms of the standards found in the WQPL,
except for Aluminium and Iron. Refer to Table 24 for the data. Figure 14 represents the data

trends for VLK_SW 7 for the duration of this monitoring period.
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Table 24: VLK SW 7 Analysis Results

Parameters
Sample Date EC DS SOq4 F
(mS/m) (mg/l) (mg/l) (mg/l)
Average
Jan-22 6.78 15.80 87.00 38.00 0.10 6.71 25.70 0.55 14.20 4.05 8.62 4.06
Feb-22 6.72 14.40 86.00 26.00 0.10 9.15 30.70 0.52 16.30 1.91 7.95 3.52
Mar-22 6.90 19.20 | 158.00 60.00 0.10 18.50 9.97 0.64 15.80 9.08 9.17 4.42
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Figure 14: VLK SW 7 Compliance Graphs
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5.1.12. Average Surface Water Sulphate and pH compliance

The data summarised in Table 25 depicts the average SO. values for this monitoring period of
2022. One can see that almost all the averages measured compliant. The compliance for SO4

for each monitoring point can be seen in Figure 15.

Table 25: Average SO,

SOsconcentrations

Site name . ) .
Average Previous Reporting Period

2S_SWs8

Average Current Reporting Period

2S_SW9

2S_SW14

2S_SW16

2S_SW18 1568.33 1144.33

VLK SW7

As mentioned previously, pH is used as a contaminant of concern. The average pH
concentration levels for the monthly surface water monitoring points are represented in Table

26 below. The compliance of the monitoring points is visually represented in Figure 16.

From the table, it can be seen that the average pH level for monitoring point 2S_SW?7 was non-
compliant for the duration of the January - March 2022 monitoring period.

Table 26: Average pH

Average pH ‘

Site name

Average Previous Reporting Period Average Current Reporting Period
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Site name

Average pH

Average Previous Reporting Period Average Current Reporting Period

2S_SW9

2S_SW14

2S_SW16

2S_SW18

VLK SW7
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5.1.13. Piper, Wilcox and Schoeller Diagrams for Surface Water

Refer to Figure 17 to Figure 20 for the Diagrams.
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5.2 Vlaklaagte Groundwater Compliance

The analyses of the groundwater results are discussed per individual monitoring point below
and compared against SANS 241: 2015 and SAWQG. Refer to Annexure 2 for the full
laboratory analysis. As mentioned previously, Sulphate (SO.) ions and pH were used as the

contaminants of concern.
5.21. BH1

BH1 recorded no exceedances in parameters for this monitoring quarter as depicted in Table
27 below. Refer to Figure 21 for the compliance graphs.
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Table 27: BH1 Analysis Results

Parameters
Sample Date - EC TDS Alk N cl SOs F Na K Ca Mg Al Fe Mn
P (mS/m) | (mgll) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) | (mg/l) | (mg/l) | (mg/l)
Average 7.72 19.77 | 127.33 56.67 0.11 24.80 1.83 0.68 22.60 4.80 6.39 3.78 0.03 0.04 0.01
Jan-22 7.85 20.10 | 148.00 53.00 0.12 23.80 2.10 0.66 24.00 5.20 6.59 4.13 0.04 0.10 0.01
Feb-22 7.36 19.80 | 106.00 57.00 0.12 25.40 1.40 0.71 23.20 4.65 6.31 3.69 0.03 0.02 0.01
Mar-22 7.94 19.40 | 128.00 60.00 0.10 25.20 2.00 0.67 20.60 4.56 6.28 3.52 0.03 0.01 0.01
—a—BH1 ——SANS 241: 2015 ——SANS 241: 2015 —=—BH1 ——SANS 241-1: 2015
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Figure 21: BH1 Compliance Graphs
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5.2.2. BH4

Table 28 indicates that BH4 only exceeded the Manganese parameter during January 2022

and that all the other points were compliant. Refer to Figure 22 for the compliance graphs.
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Table 28: BH4 Analysis Results

Parameters

Sample Date - EC TDS Alk N cl S04 F Na K Ca Mg Al Fe Mn
P (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)

Average 7.05 11.97 68.67 40.33 0.21 7.84 4.22 0.20 11.23 2.42 4.38 2.98 0.03 0.13 m
Jan-22 6.96 12.00 98.00 45.00 0.21 6.54 5.98 0.20 12.00 2.81 4.71 3.44 0.01 0.21
Feb-22 6.90 12.80 52.00 40.00 0.14 7.65 3.00 0.20 10.90 2.26 4.62 3.07 0.01 0.09 0.10
Mar-22 7.29 11.10 56.00 36.00 0.29 9.34 3.69 0.20 10.80 2.19 3.81 2.42 0.07 0.09 0.06
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Figure 22: BH4 Compliance Graphs
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5.2.3. BH5

BH5 exceeded five of the tested parameters namely; EC, TDS, Sulphate, Sodium and
Magnesium, refer to Table 29. These exceedances could be attributed to decant from historical

underground mining. Refer to Figure 23 for the compliance graphs.
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Table 29: BH5 Analysis Results
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K

Parameters
Sample Date S04
Average 317.00 | 3131.33 1581.67 0.20 | 258.00
Jan-22 6.32 006 | 0.10 0.29
Feb-22 6.40 | 007| 004| 034
Mar-22 6.55 | 0.05| 006| 0.8
BH5 —SANS 241: 2015 —SANS 241: 2015 BH5 Baseline - Geohydrological Assessment (May 2017)
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Figure 23: BH5 Compliance Graphs
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5.2.4. Office Drinking Water

The data for ODW is presented in Table 30 below. As mentioned in Section 3, the parameters
for this monitoring point are measured against the standards set by SANS 241: 2015, except
for elements; Alkalinity, Potassium, Calcium and Magnesium which are measured against
SAWQG. From the table, it is evident that all of the parameters were recorded as compliant for
the duration of this monitoring period. The compliance graphs represented in Figure 24, show

that the parameters remained relatively constant throughout the monitoring period.

Zyntha Consulting (Pty) Ltd 113



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.: A1253 — Report No.: ZC_1340

Table 30: Office Water Analysis Results

Parameters
Sample Date H | EC (mS/m) TDS Alk N cl SOs F Na K Ca Mg Al Fe Mn
P (mg/l) (mg/l) | (mg/) | (mg/l) | (mg/l) | (mg/) | (mg/l) | (mg/l) | (mg/) | (mg/l) | (mg/l) | (mg/l) | (mg/l)
Average 6.43 8.77 53.67 9.00 0.14 2.65 23.30 0.20 6.02 0.35 4.42 2.72 0.02 0.03 0.01
Jan-22 6.30 10.50 70.00 9.00 0.15 2.75 27.90 0.20 6.74 0.40 5.13 3.20 0.01 0.02 0.02
Feb-22 6.35 10.30 53.00 9.00 0.18 3.42 27.20 0.20 6.89 0.37 5.39 3.50 0.01 0.02 0.01
Mar-22 6.63 5.50 38.00 9.00 0.10 1.79 14.80 0.20 4.43 0.27 2.73 1.47 0.03 0.04 0.01
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Figure 24: ODW Compliance Graphs
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5.2.5. BH-1 (Quarterly)

Table 31 below represents the data for BH-1. Refer to Figure 25 for the compliance maps.
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Table 31: BH-1 Analysis Results

Sample Date
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P (mS/m) (mgl/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)
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Average 7.53 38.15
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5.2.6. Average Groundwater Sulphate and pH compliance

The data summarized in Table 32 depicts the average SO, values for January to March 2022.
BH5 was the only point that was marked as non-compliant when compared against the
baseline qualities determined in the Hydrogeological Assessment (GCS, 2017). For
significance of this report, compliance was measured against the SANS, and BH5 is still

marked as non-compliant. Refer to Figure 26 for the compliance map.

Table 32: Groundwater chemical analyses: Average SOq

SO, concentrations

Site name Average Previous Baseline Average Current
Reporting Period Reporting Period
BH1 11.4
BH4 1.79
=

The average pH concentration levels for the monthly and quarterly groundwater monitoring
points are represented in Table 33 below. Since the baseline data does not provide a range,
the compliance was also measured against SANS 241-1: 2015. Please refer to Figure 27 for a

visual representation of the pH compliance.

Table 33: Groundwater chemical analyses: Average pH

Average pH

Site name Average Previous = Average Previous Average Current = Average Current
Reporting Period Reporting Period | Reporting Period | Reporting Period
SANS Baseline SANS Baseline

v BN .
s em e e | ea
BH-1

el BN BT

= A
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5.2.7. Piper, Wilcox and Schoeller Diagrams for Groundwater

Refer to Figure 28 to Figure 31 for the Diagrams.
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6 WATER LEVEL STATUS

Water level measurements are conducted on a monthly basis on all boreholes except ODW.
ODW is fitted with a pump making measurements impossible. The measurements for January
to March 2022 are reflected in Table 34 below as well as visually represented in Figure 32.
Refer to Annexure 2 for the results.

The water levels remained relatively stable during the monitoring period. It is important to note

that only borehole BH5 is within the historical underground workings.

Table 34: Groundwater water levels (mbgl)

Site Label January 2022 February 2022 March 2022
BH1 1.03 1.01 1.01
BH4 3.97 3.92 3.92
BH5 9.47 9.64 9.64

BH-1(Q) 21.75 21.82 21.82

Zyntha Consulting (Pty) Ltd 133



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.: A1253 — Report No.: ZC_1340

~-BH1 --BH4 --BH5 -B-BH-1(Q)
25
[ = |
_ 20
o
Q
£
W
S 15
-
Q
-
| .
S 10
&) [ —il |
=
5
[ L |
O o il
0
()] (Y] (]
o o 3
[ o) =]
g £ =
Date

Figure 32: Groundwater Levels Graph

)
‘A

Zyntha Consulting (Pty) Ltd 134

g?



2 Seam (Pty) Ltd — Quarterly Vlaklaagte Coal Mine Monitoring Report, January to March 2022 Project No.:
A1253- Report No.: ZC_1340

7 BACTERIOLOGICAL

A bacteriological analysis was conducted on the ODW monitoring point for the months of
January, February and March 2022. Table 35 below represents the results of the analysis,
which concluded that the sampled point complied with the SANS 241:2015 microbiological
drinking water standard for the tested parameters. Refer to Annexure 4 for the full laboratory
analysis.

A simple colour coding system has been used in Table 35 below: Green = Compliant and
Red = Non-compliant.

Table 35: Office Drinking Water Bacteriological Compliance

SANS 241:2015 Microbiological Drinking
Water Standard

Escherichia Coliform per 100 mli

January 2022 February 2022 March 2022

Heterotrophic Plate Count per 1

<1000
ml
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8 RECOMMENDATIONS

Table 36 below lists the non-compliant parameters found within each surface water monitoring
point throughout the monitoring period of January 2022 to March 2022. It can be seen from this
table that majority of the SW points have elevated levels of Calcium, Aluminium, Magnesium,
Iron and Manganese.

The column representing % Compliance indicates the percentage of the total tested

parameters which the monitoring points complied with during this monitoring period.

An improvement in water quality was observed for this monitoring period as compared to the
previous period, it is recommended that the source of pollution at the hon-compliant monitoring
points be determined and measures be taken to improve the quality of water. Refer to Table 36
for possible reasons as to why the parameters are non-compliant as well as recommendations

for what can be done to improve the quality of the water in order for compliance to be achieved.
Table 37 lists the non-compliant parameters found within each groundwater monitoring point.
According to the % Compliance column all the monitoring points complied with more than 60%.

Refer to Table 37 for possible reasons as to why the parameters might be non-compliant.
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Table 36: Possible reasons and recommendations for exceedances occurring in the surface water monitoring points

Monitorin
g Point

2S_SwW1

2S_SW2

2S_SW3

2S_Sw4

2S_SW7

Parameters
Exceeded
(Average)

Aluminium
Iron

Aluminium
Iron

Aluminium
Iron
Manganese

EC

TDS

Nitrate
Sulphate
Calcium
Magnesium
Aluminium
Manganese

pH
Aluminium
Iron
Manganese

% Compliance
(Current Report)

86.7%

86.7%

80.0%

46.7%

73.3%

(Previous Report)

% Compliance

33.3%

73.3%

40.0%

26.7%

46.7%

Possible Reasons for Exceedances and Recommendations

All three of these points are located within the Olifants River. The water quality did improve at all three points, but

2S_SW1 recorded a spike in Sulphate for March 2022. Mining could be a potential pollutant as well as decant from

the historical underground mining. The cause of pollution should be investigated.

This point has been mined out and has been moved to a suitable alternative location. The exceedances and
fluctuations are of concern. Mining could be a potential pollutant as well as decant from the historical underground
mining. The cause of pollution should be investigated.

This point is located near an old OC Void (VLK-SW7) An upstream user can also impact the quality. Potential
contaminant migration from the OC void can also contribute to the deteriorating water qualities. It is important to

note that the baseline qualities of all the non-compliances were already high prior to mining. When compared to the

baseline qualities, the point is compliant and some improvements are noted for the water quality.

Investigations should be lodged to determine whether the void can be rehabilitated and what can be done
with the water located within the void.

Ensure that water management structures are maintained and functional on-site.
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Monitorin
g Point

2S_SW8

2S_SW9

2S_SWi14

2S_SW16

2S_SW18

Parameters
Exceeded
(Average)

Aluminium
Iron

Aluminium

Aluminium

TDS
Alkalinity
Sulphate
Calcium
Magnesium
Aluminium

Alkalinity
Nitrate
Fluoride
Calcium

% Compliance
(Current Report)

86.7%

93.3%

93.3%

60%

46.7%

(Previous Report)

% Compliance

46.7%

Dry

80.0%

33.3%

40.0%

Possible Reasons for Exceedances and Recommendations

This point is located near an old OC Void (VLK-SW7). Potential contaminant migration for the OC void or upstream
contamination could contribute to the deteriorating water qualities.

¢ Investigations should be lodged to determine whether the void can be rehabilitated and what can be done
with the water located within the void.

e 2 Seam can identify the upstream water user and inform them of deteriorating surfaced water quality in the
stream.

e Measures to improve water quality must be considered.

2S_SW9 is located within a trench, northeast in the mining boundary. The baseline for Aluminium and Alkalinity
already exceeded the guidelines prior to mining. The dry conditions noted for the point could have contributed to
these exceedances and it is recommended that the point is closely monitoring in the upcoming months.

2S_SW14 is located within close proximity to various OC voids. The quality is likely affected by seepage and
contaminant migration from these voids.

e Investigations should be lodged to determine whether the void can be rehabilitated and what can be done
with the water located within the void.
e Measures to improve water quality must be considered.

The monitoring point is located within an opencast void; therefore, poor water qualities can be expected.

The PCD is required to comply with the WUL conditions; however, the quality of water disposed into the PCD
exceeds the guidelines in the WUL. It should be noted that some of the qualities did improve.

e Maintenance and cleaning of PCD is required on a regular basis.
e If qualities cannot be achieved as set out in the WUL, a formal amendment must be applied for at DWS
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Magnesium
Aluminium
Iron
Manganese

with proper motivation.

VLK SW7

Aluminium
Iron

86.7%

86.7%

The monitoring point is located within an opencast void; therefore, poor water qualities can be expected.

Table 37: Possible reasons and recommendations for exceedances in groundwater monitoring points

BH1 None. 100% 100% No exceedances recorded and no action is required.
BH4 None 100% 93.3% No exceedances recorded and no action is required.
EC
DS BH5 is located within historical underground mining areas and these activities resulted in poor water
BH5 Sulphate 66.7% 66.7% qualities. Mitigation for these impacts is complicated, however the borehole is not used for domestic or
Sodium agricultural purposes, only monitoring.
Magnesium
BH-1 None 100% 93.3% No exceedances recorded and no action is required.
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Office
Drinking None. 100% 100% No exceedances recorded and no action is required.
Water
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9 CONCLUSIONS

It is proposed that the mine update and implement an EMSM or Environmental Management
Systems Manual. An EMSM is a document containing all the monitoring points, sampling
frequency, water quality parameters and other legislative requirements as stipulated in the
WUL and EMPr of an operation. The EMSM can be used as a guide for monitoring actions
required and should be regularly updated as monitoring points will be removed as they are
destroyed or discontinued and others will be added as necessary.

The 2022 quarterly reports will be used as an accurate record if changes are made. It is also
important that all future monitoring reports be taken into consideration, especially with regards
to fluctuations of water quality. However, the recommended actions in the above section should
be implemented to limit and prevent the adverse impacts of the operational activities on the

water quality of the area.

The pH and Sulphate concentrations show a slight decrease for groundwater and surface water
when compared to the previous reporting quarter. However, the recommended actions in the
above section should be implemented to limit and prevent the adverse impacts of the

operational activities on the water quality of the area.
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