Amanzi Entaba Joint Venture BRVAS: TCTA 21-041
Rising Main Concept Design

ANNEXURE D

Berg River Water Quality Laboratory Results

Water Quality Results — 24/06/2021 Sample
Water Quality Results — 30/07/2021 Sample

1A-R-211-06 (Rev B) November 2021



@ A.L. ABBOTT & ASSOCIATES (PTY)LTD
Reg. No. 1982/004379/07 Established 1964‘
i? THE WATER & WASTE WATER SPECIALISTS ‘ DOCINOI 78 # 1 Rev.4
Consulting Analytical & Industrial Chemists No. 1, Vine Park
Specialists in Water & Waste Water Treatment Vine Road
Telephone (021)448 6340/1 7925
After Hours (083-3263887) P.O. Box 483
g-MaiI Address : WOODSTOCK, CAPE
info@alabbott.co.za T0276 7915

BIGEN(HENK AARTSMA)

ANALYSES

BERG RIVIER AT ZONQUASDRIFT (AFTER RAIN)

DATE SAMPLED : 2021/06/24
DATERECEWVED:  3921/06/24 OUR REF. : 2021/06/24/17048
W 2021/06/24 REPORT NO.: 3523
Sample Number 17048
“:tl_h: Analyses Results SANS 241-1:2015 g g
No. §‘: é
Conductivity (mS/m) (at 25 °C) 24.0 <170 Aesthetic 4.5
Total Dissolved Solids (mg/l) 162 <1200 Aesthetic -
19 | pH (at 25 °C) Field 8.00 25 - < 9.7 Operational -
6A | Total Suspended Solids (mg/l) 16 N/A 18
27 | Turbidity (NTU) 17.9 <1 Operational : <5 Aesthetic 11
Calc | Langelier Saturation Index (at 25 °C) -3.1 N/A -
19 | pH (at 25 °C) 6.00 >5 - < 9.7 Operational 1.5
N/A | Temperature (°C) (Field) 16.1 N/A -
Calc | Ryznar Index -6.0 N/A -
100 | Nitrate & Nitrite Nitrogen (mg/l as N) 3.3 <12 Acute Health 10.2
Calc | Nitrate Nitrogen (mg/l as N) 33 <11 Acute Health 3.4
99 | Nitrite Nitrogen (mg/l as N) <0.20 <0.9 Acute Health 4
102 | Sulphate (mg/l as SO4) 12.6 <250 Aesthetic <500 Acute Health 8.3
95 | Ammonia Nitrogen (mg/l as N) <0.10 <1.5 Aesthetic 5.2
96 | Chloride (mg/l as Cl) 36.6 <300 Aesthetic 10
94 | Total Alkalinity (mg/l as CaCO3) 26.6 N/A 4
92a | Sodium (mg/l as Na) 29.4 <200 Aesthetic 5.1
Calc | Total Hardness (mg/l as CaCO3) 28.0 N/A -
92a | Calcium (mg/l as Ca) 8.1 N/A 5.6
Calc | Calcium Hardness (mg/l as CaCO3) 20.3 N/A -
92 | Magnesium (mg/l as Mg) 1.9 N/A 6.9

Sampler : JACQUES MOUTON(ALA)
This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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Specialists in Water & Waste Water Treatment
Telephone (021)448 6340/1
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Doc.No.7.8#1 Rev.4

Certificate of Analysis

BIGEN(HENK AARTSMA)

ANALYSES

BERG RIVIER AT ZONQUASDRIFT (AFTER RAIN)

DATE SAMPLED : 2021/06/24
DATE RECEIVED : 2021/06/24
DATE ANALYSIS

COMMENCED : 2021/06/24

OURREF. :
REPORT NO . :

No. 1, Vine Park

Vine Road
7925
P.O. Box 483

WOODSTOCK, CAPE

7915

2021/06/24/17048

3523

Sample Number 17048
Mthd ) zs
ALA Analyses Results SANS 241-1:2015 g §
No. s 2
Calc | Magnesium Hardness (mg/l as CaCO3) 7.8 N/A -
Calc | Carbonate (mg/l) 31.8 N/A -
11 | Total Phosphate (mg/l as P) 1.4 N/A -
Calc | CaCO3 Precipitation Potential (mg/l) -59.9 N/A -
92a | Potassium (mg/l as K) 6.8 N/A 4.5

Sampler : JACQUES MOUTON(ALA)

This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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A. L. ABBOTT & ASSOCIATES (PTY) LTD

Reg. No. 1982/004379/07 Established 1964‘

‘ Doc.No.7.8#1 Rev.4

THE WATER & WASTE WATER SPECIALISTS

Consulting Analytical & Industrial Chemists No. 1, Vine Park
Specialists in Water & Waste Water Treatment Vine Road

Telephone (021)448 6340/1 7925

After Hours (083-3263887) P.O. Box 483

e-Mail Address : WOODSTOCK, CAPE
info@alabbott.co.za T0276 7915

Certificate of Analysis

BIGEN(HENK AARTSMA)
ANALYSES
BERG RIVIER AT ZONQUASDRIFT (AFTER RAIN)

1.

2.

ook

S0 ®

DATE SAMPLED : 2021/06/24
DATERECEWVED:  3921/06/24 OUR REF. : 2021/06/24/17048
DATE ANALYSIS _
COMMENCED 2021/06/24 REPORTNO.: 3523
Notes:

Test marked with an asterisk (*) on attached Appendix 1 (Doc. 7.8#3) are SANAS Accredited and are included in the SANAS Schedule of Accreditation
for this laboratory.

Schedule of Accreditation excludes sampling. Where applicable pH and Free & Total Chlorine Residual results are supplied by the sampling officer and
will be indicated on the Certificate of Analysis. This is marked as “Field”.

Sampling plans are as requested by the customer. Sampling is done according to A.L. Abbott and Associates (Pty) Ltd sampling procedures which are
available on request.

Uncertainty of Measurement and Method Description will be provided upon request.

Results are reported at the 95% Confidence Interval with a Coverage Factor K = 2.

The laboratory does not normally issue any statement of conformity, unless by prior arrangement.

Decision Rule: Results reflecting on the Certificate of Analysis are actual results as obtained at the time of testing and do not include any uncertainty
consideration.

The quality and integrity of samples submitted has a direct correlation on the results reported. Results reflected on this report therefore relate only to the
sample as received.

In the absence of customer specified limits, SANS 241-1:2015 or General Limits will appear, as applicable.

This report may not be reproduced, except in full, without the prior written approval of the laboratory.

Opinions and interpretations are not included in the Certificate of Analysis.

. Digitally signed by Natasia
Nata5|a van van Binsbergen

Date: 2021.07.06 11:43:50

Binsbergen 0360

N. VAN BINSBERGEN ( Pr.Sci.Nat.)
DIRECTOR
05 July 2021

TO: BIGEN GROUP
Attention: Henk Aartsma <Henk.Aartsma@bigengroup.com>

Sampler : JACQUES MOUTON(ALA)

This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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Consulting Analytical & Industrial Chemists

A. L. ABBOTT & ASSOCIATES (PTY) LTD

Reg. No. 1982/004379/07

Establishad 1964

THE WATER & WASTE WATER SPECIALISTS

‘ Doc.No.7.8#1 Rev.4

No. 1, Vine Park
Specialists in Water & Waste Water Treatment Vine Road
Telephone (021)448 6340/1 7925
After Hours (083-3263887) P.0O. Box 483
e-Mail Address : WOODSTOCK, CAPE
info@alabbott.co.za 7915
Certificate of Analysis
BIGEN (HENK AARTSMA)
ANALYSES
ZONQUASDRIFT RIVER AFTER RAIN
DATE SAMPLED : 2021/07/30
DATE RECEIVED : 2021/07/30 OURREEF. : 2021/07/30/20583
% 2021/07/30 REPORT NO.: 4213
Sample Number 20583
“:tl_h: Analyses Results SANS 241-1:2015 g g
No. §‘: é
Conductivity (mS/m) (at 25 °C) 30.5 <170 Aesthetic 4.5
Total Dissolved Solids (mg/l) 202 <1200 Aesthetic -
19 | pH (at 25 °C) Field 740 25 - < 9.7 Operational -
19 | pH (at 25 °C) Field 7.51 25 - < 9.7 Operational -
6A | Total Suspended Solids (mg/l) 31 N/A 18
27 | Turbidity (NTU) 39.3 <1 Operational : <5 Aesthetic 11
Calc | Langelier Saturation Index (at 25 °C) 1.7 N/A -
19 | pH (at 25 °C) 7.23 >5 - < 9.7 Operational 1.5
N/A | Temperature (°C) (Field) 15.2 N/A -
Calc | Ryznar Index -7.2 N/A -
100 | Nitrate & Nitrite Nitrogen (mg/l as N) 2.1 <12 Acute Health 10.2
Calc | Nitrate Nitrogen (mg/l as N) 1.9 <11 Acute Health 3.4
99 | Nitrite Nitrogen (mg/l as N) <0.20 <0.9 Acute Health 4
102 | Sulphate (mg/l as SO4) 14.6 <250 Aesthetic <500 Acute Health | 8.3
95 | Ammonia Nitrogen (mg/l as N) <0.10 <1.5 Aesthetic 5.2
96 | Chloride (mg/l as Cl) 54.1 <300 Aesthetic 10
94 | Total Alkalinity (mg/l as CaCO3) 32.7 N/A 4
92a | Sodium (mg/l as Na) 38.9 <200 Aesthetic 5.1
Calc | Total Hardness (mg/l as CaCO3) 49.3 N/A -
92a | Calcium (mg/l as Ca) 9.7 N/A 5.6
Calc | Calcium Hardness (mg/l as CaCO3) 24.3 N/A -

Sampler : Eden van Eyssen (ALA)
This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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Reg. No. 1982/004379/07 Established 1964‘

‘ Doc.No.7.8#1 Rev.4

THE WATER & WASTE WATER SPECIALISTS

Consulting Analytical & Industrial Chemists No. 1, Vine Park
Specialists in Water & Waste Water Treatment Vine Road

Telephone (021)448 6340/1 7925

After Hours (083-3263887) P.O. Box 483

e-Mail Address : WOODSTOCK, CAPE
info@alabbott.co.za T0276 7915

Certificate of Analysis

BIGEN (HENK AARTSMA)
ANALYSES
ZONQUASDRIFT RIVER AFTER RAIN

DATE SAMPLED : 2021/07/30
DATE RECEIVED : 2021/07/30 OURREEF. : 2021/07/30/20583
DATE ANALYSIS
Sample Number 20583
Mthd ) zs
ALA Analyses Results SANS 241-1:2015 3 §
No. £ 2
92a | Magnesium (mg/l as Mg) 6.1 N/A 5.1
Calc | Magnesium Hardness (mg/l as CaCO3) 25.0 N/A -
Calc | Carbonate (mg/l) 39.1 N/A -
11 | Total Phosphate (mg/l as P) 0.60 N/A -
Calc | CaCO3 Precipitation Potential (mg/l) -11.0 N/A -
92a | Potassium (mg/l as K) 4.9 N/A 4.5
19 | pH (at 25 °C) Field 740 25 - < 9.7 Operational -
19 | pH (at 25 °C) Field 7.51 25 - < 9.7 Operational -
Notes:

1. Test marked with an asterisk (*) on attached Appendix 1 (Doc. 7.8#3) are SANAS Accredited and are included in the SANAS Schedule of Accreditation
for this laboratory.

2. Schedule of Accreditation excludes sampling. Where applicable pH and Free & Total Chlorine Residual results are supplied by the sampling officer and
will be indicated on the Certificate of Analysis. This is marked as “Field”.
3. Sampling plans are as requested by the customer. Sampling is done according to A.L. Abbott and Associates (Pty) Ltd sampling procedures which are

available on request.

Uncertainty of Measurement and Method Description will be provided upon request.

Results are reported at the 95% Confidence Interval with a Coverage Factor K = 2.

The laboratory does not normally issue any statement of conformity, unless by prior arrangement.

Decision Rule: Results reflecting on the Certificate of Analysis are actual results as obtained at the time of testing and do not include any uncertainty
consideration.

7. The quality and integrity of samples submitted has a direct correlation on the results reported. Results reflected on this report therefore relate only to the
sample as received.

In the absence of customer specified limits, SANS 241-1:2015 or General Limits will appear, as applicable.

This report may not be reproduced, except in full, without the prior written approval of the laboratory.

0. Opinions and interpretations are not included in the Certificate of Analysis.

ook
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Sampler : Eden van Eyssen (ALA)
This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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A. L. ABBOTT & ASSOCIATES (PTY) LTD

Reg. No. 1982/004379/07 Establishad 1964‘
THE WATER & WASTE WATER SPECIALISTS ‘ DOCINOI 7.8 # 1 Rev.4
Consulting Analytical & Industrial Chemists No. 1, Vine Park
Specialists in Water & Waste Water Treatment Vine Road
Telephone (021)448 6340/1 7925
After Hours (083-3263887) P.O. Box 483
e-Mail Address : WOODSTOCK, CAPE
info@alabbott.co.za T0276 7915
BIGEN (HENK AARTSMA)
ANALYSES
ZONQUASDRIFT RIVER AFTER RAIN
DATE SAMPLED : 2021/07/30
DATE RECEIVED : 2021/07/30 OUR REF.: 2021/07/30/20583
DATE ANALYSIS .
COMMENCED ; 2021/07/30 REPORTNO.: 4213

JOSé LU iS Digitally signed by

José Luis da Silva

. Date: 2021.08.16
da Silva 08:49:22 +0200"

J.L. DA SILVA (Cert.SciNat.)
TECHNICAL MANAGER
13 August 2021

TO: BIGEN GROUP
Attention: Henk Aartsma <Henk.Aartsma@bigengroup.com>

Sampler : Eden van Eyssen (ALA)
This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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Amanzi Entaba Joint Venture BRVAS: TCTA 21-041
Rising Main Concept Design

ANNEXURE E

Conceptual Design Drawings

Drawing no. 3177.00.00.GZA.05.D001 Rev A — Rising Main — Outlet Structure at Berg River
Drawing no. 3177.00.00.GZA.05.D002 Rev A — Rising Main — Connection to existing outlet culvert/channel
Drawing no. 3177.00.00.GZA.05.D003 Rev A — Rising Main — Outlet at Voélvlei Dam

1A-R-211-06 (Rev B) November 2021
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BRVAS Cost Calculations for DN1400 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R87 923 000
R263 769 000
R87 923 000

R240 277 000

R65 000 000
R134 338 000
R439 615 000

Annual Costs
O&M

RO

RO

RO

RO

R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405

Energy
RO
RO
RO
RO
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R78 251 157 RO
R221 465 539 RO
R69 643 251 R5 336 656
R5 034 581
R4 749 605
R4 480 759
R4 227 131
R3 987 860
R3 762 132
R3 549 181
R3 348 284
R3 158 758
R2 979 961
R2 811 284
R2 652 154
R2 502 032
R2 360 408
R2 226 800
R2 100 755
R1 981 844
R1 869 664
R1 763 834
R1 663 995
R1 569 806
R1 480 949
R1 397 122
R1 318 040
R1243 433
R1 173 050
R1 106 651
R1 044 011
R984 916
R929 166
R876 572
R826 954
R780 146
R735 986
R694 327
R655 025
R617 948
R582 970
R549 972
R518 841
R489 473
Totals R369 359 947 R86 123 036
TOTAL

Energy
RO
RO
RO
RO
R3 577 306
R3 374 817
R3 183 790
R3 003 576
R2 833 562
R2 673 172
R2 521 860
R2 379 113
R2 244 446
R2 117 402
R1 997 549
R1 884 480
R1 777 812
R1 677 181
R1 582 246
R1 492 685
R1 408 193
R1 328 484
R1 253 287
R1 182 346
R1 115 421
R1 052 284
R992 721
R936 529
R883 518
R833 508
R786 328
R741 819
R699 829
R660 216
R622 845
R587 590
R554 330
R522 953
R493 352
R465 426
R439 081
R414 228
R390 781
R368 661
R347 794
R328 107
R57 730 629
R513 213 612



BRVAS Cost Calculations for DN1500 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R87 599 600
R262 798 800
R87 599 600

R265 101 000

R62 500 000
R110 397 000
R437 998 000

Annual Costs
O&M

RO

RO

RO

RO

R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635

Energy

R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R77 963 332 RO
R220 650 940 RO
R69 387 088 R4 671 479
R4 407 056
R4 157 600
R3 922 264
R3 700 249
R3 490 801
R3 293 209
R3 106 801
R2 930 944
R2 765 041
R2 608 530
R2 460 877
R2 321 582
R2 190 172
R2 066 200
R1 949 245
R1 838 910
R1 734 821
R1 636 624
R1 543 985
R1 456 589
R1 374 141
R1 296 359
R1 222 980
R1 153 755
R1 088 448
R1 026 838
R968 715
R913 882
R862 153
R813 352
R767 313
R723 880
R682 906
R644 251
R607 784
R573 381
R540 925
R510 307
R481 422
R454 171
R428 464
Totals R368 001 360 R75 388 407
TOTAL

Energy
RO
RO
RO
RO
R3 271 138
R3 085 979
R2 911 301
R2 746 511
R2 591 048
R2 444 385
R2 306 023
R2 175 494
R2 052 353
R1 936 182
R1 826 586
R1723 195
R1 625 655
R1 533 637
R1 446 828
R1 364 932
R1 287 671
R1214 784
R1 146 023
R1 081 154
R1 019 956
R962 223
R907 758
R856 375
R807 901
R762 171
R719 029
R678 329
R639 933
R603 711
R569 538
R537 300
R506 887
R478 195
R451 128
R425 592
R401 502
R378 775
R357 335
R337 109
R318 027
R300 026
R52 789 680
R496 179 447



BRVAS Cost Calculations for DN1600 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R90 618 400
R271 855 200
R90 618 400

R293 184 000
R60 000 000
R99 908 000

R453 092 000

Annual Costs
O&M

RO

RO

RO

RO

R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240

Energy
RO
RO
RO
RO
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R80 650 053 RO
R228 254 868 RO
R71 778 260 R4 445 420
R4 193 792
R3 956 408
R3 732 460
R3 521 189
R3 321 876
R3 133 846
R2 956 458
R2 789 111
R2 631 237
R2 482 299
R2 341 792
R2 209 237
R2 084 186
R1 966 213
R1 854 918
R1 749 923
R1 650 871
R1 557 425
R1 469 269
R1 386 103
R1 307 644
R1 233 627
R1 163 799
R1 097 923
R1 035777
R977 148
R921 838
R869 658
R820 432
R773 993
R730 182
R688 851
R649 859
R613 075
R578 372
R545 634
R514 749
R485 613
R458 125
R432 193
R407 730
Totals R380 683 182 R71 740 255
TOTAL

Energy
RO
RO
RO
RO
R3 067 832
R2 894 181
R2 730 359
R2 575 811
R2 430 010
R2 292 462
R2 162 700
R2 040 283
R1 924 796
R1 815 845
R1 713 061
R1 616 095
R1 524 618
R1 438 319
R1 356 905
R1 280 099
R1 207 641
R1 139 284
R1 074 796
R1 013 958
R956 564
R902 419
R851 339
R803 150
R757 689
R714 801
R674 340
R636 170
R600 160
R566 189
R534 141
R503 906
R475 383
R448 475
R423 089
R399 141
R376 548
R355 234
R335 126
R316 157
R298 261
R281 379
R49 508 717
R501 932 153



BRVAS Cost Calculations for DN1700 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R93 871 600
R281 614 800
R93 871 600

R323 058 000
R57 500 000
R88 800 000

R469 358 000

Annual Costs
O&M

RO

RO

RO

RO

R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040

Energy
RO
RO
RO
RO
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R83 545 390 RO
R236 449 216 RO
R74 355 100 R4 206 841
R3 968 718
R3 744 074
R3 532 145
R3 332212
R3 143 596
R2 965 657
R2 797 790
R2 639 424
R2 490 023
R2 349 078
R2 216 111
R2 090 671
R1 972 331
R1 860 690
R1 755 368
R1 656 007
R1 562 271
R1 473 841
R1 390 416
R1 311713
R1 237 465
R1 167 420
R1 101 339
R1 039 000
R980 188
R924 706
R872 364
R822 985
R776 401
R732 454
R690 994
R651 881
R614 982
R580 172
R547 332
R516 351
R487 124
R459 550
R433 538
R408 998
R385 847
Totals R394 349 706 R67 890 069
TOTAL

Energy
RO
RO
RO
RO
R2 940 971
R2 774 501
R2 617 454
R2 469 296
R2 329 524
R2 197 665
R2 073 268
R1 955 914
R1 845 202
R1 740 756
R1 642 223
R1 549 267
R1 461 572
R1 378 842
R1 300 794
R1 227 164
R1 157 702
R1 092 172
R1 030 351
R972 029
R917 009
R865 102
R816 134
R769 938
R726 357
R685 242
R646 455
R609 863
R575 343
R542 776
R512 053
R483 069
R455 725
R429 929
R405 594
R382 636
R360 977
R340 544
R321 268
R303 083
R285 928
R269 743
R47 461 435
R509 701 210



BRVAS Cost Calculations for DN1800 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R96 922 600
R290 767 800
R96 922 600

R349 093 000
R55 000 000
R80 520 000

R484 613 000

Annual Costs
O&M

RO

RO

RO

RO

R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765

Energy
RO
RO
RO
RO
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R86 260 769 RO
R244 134 252 RO
R76 771 777 R4 042 660
R3 813 830
R3 597 953
R3 394 295
R3 202 165
R3 020 911
R2 849 916
R2 688 600
R2 536 415
R2 392 844
R2 257 400
R2 129 623
R2 009 078
R1 895 357
R1 788 072
R1 686 861
R1 591 378
R1 501 300
R1 416 321
R1 336 152
R1 260 520
R1189 170
R1 121 859
R1 058 357
R998 450
R941 934
R888 617
R838 318
R790 866
R746 100
R703 868
R664 026
R626 440
R590 981
R557 529
R525 971
R496 199
R468 112
R441 616
R416 618
R393 036
R370 789
Totals R407 166 798 R65 240 510
TOTAL

Energy
RO
RO
RO
RO
R2 823 578
R2 663 753
R2 512 974
R2 370 730
R2 236 538
R2 109 942
R1 990 511
R1 877 841
R1 771 548
R1 671 271
R1 576 671
R1 487 426
R1 403 232
R1 323 803
R1 248 871
R1 178 180
R1 111 491
R1 048 576
R989 223
R933 229
R880 405
R830 571
R783 557
R739 205
R697 363
R657 890
R620 651
R585 520
R552 377
R521 110
R491 614
R463 786
R437 534
R412 768
R389 404
R367 362
R346 568
R326 951
R308 444
R290 985
R274 514
R258 976
R45 566 944
R517 974 252
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BRVAS: Assessment of Impacts during the Construction and Future Operations of the BRVAS Pipeline on the Farm Halfgewaagd 73
for various Pipeline Route Options

Impact Description

Original EIA route

Revised EIA route following appeal by Bonaire Property

Option A

Option B

| Option C

| Option D

During Construction

Acquisition of land, and land
rights (temporary and
permanent servitudes) from
landowner*

Compensation for
servitudes, acquired by
expropriation.

Compensation for
servitudes, acquired by
expropriation

Compensation for
servitudes, acquired by
expropriation.

Compensation for
servitudes, acquired by
expropriation.

Impacts on landowner
operations

Short-term impact on
landowner operations
(narrow strip of land, i.e.
cultivated area), landowner
to be compensated in
accordance the
Expropriation Act.

Existing canal to be
decommissioned temporarily
for the period when canal
crossings are constructed.

Existing canal to be
decommissioned temporarily
for an extended period for
construction purposes.

Existing canal to be
decommissioned temporarily
for an extended period for
construction purposes.

Impact on operation of
existing canal and water
conveyance by the
Department of Water and
Sanitation

Status quo will be
applicable, i.e. canal will
continue to operate. No
impact on the wetland and
landowner’s dam.

Existing canal
decommissioned temporarily
for a period of approximately
8 months to facilitate the
construction process.

Existing canal
decommissioned temporarily
for a period of approximately
3 months to facilitate the
construction process.

Existing canal
decommissioned temporarily
for a period of approximately
8 months to facilitate the
construction process.

Environmental impacts

Limited; to be rehabilitated.

Temporary impact on
wetland (ecology and bird
life), will require extensive
rehabilitation of the wetland
area.

Limited; to be rehabilitated.

Limited; to be rehabilitated.

Impact on existing trees
acting as windbreak

None

None

Damage to trees on the
wetland side of the canal is
likely where sufficient
clearances are not available
between trees/branches to
accommodate construction
equipment.

Damage to trees on the
wetland side of the canal is
likely where sufficient
clearances are not available
between trees/branches to
accommodate construction
equipment.
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Impact Description

Original EIA route

Revised EIA route following appeal by Bonaire Property

Option A

Option B

Option C

Option D

Construction Duration on
Land Portion (approx.
estimate)

4 to 6 weeks

4 to 6 months

3 to 4 months

6 to 8 months

During Operation and Maintenance

Noise impact None Not foreseen. Elevation of pipeline higher Elevation of pipeline higher
than upstream and than upstream and
downstream sections. Air downstream sections. Air
valve/s will be required and valve/s will be required and
noise pollution is likely noise pollution is likely
during pump start-up, shut during pump start-up, shut
down and during down and during
filling/draining of pipeline filling/draining of pipeline
when air is expelled from or | when air is expelled from or
introduced into the pipeline. introduced into the pipeline.

Visual impact None None Above ground installation of | Same as above ground

supporting structure, pipeline
and air valves installation will
have a visual impact.

earth berm, pipeline and air
valve installation will have a
visual impact.

Environmental impacts, i.e.
bio-physical

Limited; to be rehabilitated.

Limited; impact on wetland
ecology and bird life after
rehabilitation of the wetland
area.

Limited; to be rehabilitated.

Limited; to be rehabilitated.

Impact on landowner
Operations

Not foreseen.

None

None

None

Notes: * In general, the restriction on the pipeline servitudes will be as follows: Only crops or plants with shallow rooting systems may be cultivated or
planted on the permanent servitude area.
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Photographs showing pre-construction, construction, and post construction activities in wetlands on other pipeline projects

Pre-construction

Construction

Post-construction

Use of bog mats in wetland to minimise

impacts.
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A. L. ABBOTT & ASSOCIATES (PTY)LTD

Established 1964

@ Reg. No. 1982/004379/07
THE WATER & WASTE WATER SPECIALISTS
Consulting Analytical & Industrial Chemists

Specialists in Water & Waste Water Treatment

Telephone (021)448 6340/1
After Hours (083-3263887)
e-Mail Address :
info@alabbott.co.za

fsanas

Certificate of Analysis

BIGEN (HENK AARTSMA)

ANALYSES

ZONQUASDRIFT RIVER AFTER RAIN

‘ Doc.No.7.8#1Rev.4

No. 1, Vine Park

Vine Road

7925

P.O. Box 483
WOODSTOCK, CAPE
7915

DATE SAMPLED : 2021/07/30
DATE RECEIVED : 2021/07/30 OUR REF. : 2021/07/30/20583
gg{,lE,\fé'\,\l,ACLEES:IS 2021/07/30 REPORT NO.: 4213
Sample Number 20583
'X'\tLh: Analyses Results SANS 241-1:2015 g g
No. § é
9 | Conductivity (mS/m) (at 25 °C) 305 <170 Aesthetic 4.5
7 | Total Dissolved Solids (mg/l) 202 <1200 Aesthetic -
19 | pH (at 25 °C) Field 7.40 25 - < 9.7 Operational -
19 | pH (at 25 °C) Field 7.51 25 - < 9.7 Operational -
6A | Total Suspended Solids (mg/l) 31 N/A 18
27 | Turbidity (NTU) 39.3 <1 Operational : <5 Aesthetic 11
Calc | Langelier Saturation Index (at 25 °C) 1.7 N/A -
19 | pH (at 25 °C) 7.23 >5 - < 9.7 Operational 1.5
N/A | Temperature (°C) (Field) 15.2 N/A -
Calc | Ryznar Index -1.2 N/A -
100 | Nitrate & Nitrite Nitrogen (mg/l as N) 2.1 <12 Acute Health 10.2
Calc | Nitrate Nitrogen (mg/l as N) 1.9 <11 Acute Health 3.4
99 | Nitrite Nitrogen (mg/l as N) <0.20 <0.9 Acute Health 4
102 | Sulphate (mg/l as SO4) 14.6 <250 Aesthetic <500 Acute Health | 8.3
95 | Ammonia Nitrogen (mg/l as N) <0.10 <1.5 Aesthetic 5.2
96 | Chloride (mg/l as Cl) 54.1 <300 Aesthetic 10
94 | Total Alkalinity (mg/l as CaCO3) 327 N/A 4
92a | Sodium (mg/l as Na) 38.9 <200 Aesthetic 5.1
Calc | Total Hardness (mg/l as CaCO3) 49.3 N/A -
92a | Calcium (mg/l as Ca) 9.7 N/A 5.6
Calc | Calcium Hardness (mg/l as CaCO3) 24.3 N/A -

Sampler : Eden van Eyssen (ALA)

This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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A. L. ABBOTT & ASSOCIATES (PTY)LTD

Reg. No. 1982/004379/07 Established 1964‘

‘ Doc.No.7.8#1Rev.4

THE WATER & WASTE WATER SPECIALISTS

Consulting Analytical & Industrial Chemists No. 1, Vine Park

Speci

alists in Water & Waste Water Treatment Vine Road

Telephone (021)448 6340/1 3 Sa n a S 7925
After Hours (083-3263887) AT P.O. Box 483

e-Mail Address :

WOODSTOCK, CAPE

info@alabbott.co.za 10276 7915

Certificate of Analysis

BIGEN (HENK AARTSMA)
ANALYSES
ZONQUASDRIFT RIVER AFTER RAIN

1.

2.

ook

DATE SAMPLED : 2021/07/30
DATE RECEIVED . 2021/07/30 OUR REF. : 2021/07/30/20583
DATE ANALYSIS
COMMENCED : 2021/07/30 REPORT NO.: 4213
Sample Number 20583
Mthd _ z5
ALA Analyses Results SANS 241-1:2015 : E
No. £ §
92a | Magnesium (mg/l as Mg) 6.1 N/A 5.1
Calc | Magnesium Hardness (mg/l as CaCO3) 25.0 N/A -
Calc | Carbonate (mg/l) 39.1 N/A -
11 | Total Phosphate (mg/l as P) 0.60 N/A -
Calc | CaCO3 Precipitation Potential (mg/l) -11.0 N/A -
92a | Potassium (mg/l as K) 4.9 N/A 4.5
19 | pH (at 25 °C) Field 7.40 25 - < 9.7 Operational -
19 | pH (at 25 °C) Field 7.51 25 - < 9.7 Operational -
Notes:

Test marked with an asterisk (*) on attached Appendix 1 (Doc. 7.8#3) are SANAS Accredited and are included in the SANAS Schedule of Accreditation
for this laboratory.

Schedule of Accreditation excludes sampling. Where applicable pH and Free & Total Chlorine Residual results are supplied by the sampling officer and
will be indicated on the Certificate of Analysis. This is marked as “Field”.

Sampling plans are as requested by the customer. Sampling is done according to A.L. Abbott and Associates (Pty) Ltd sampling procedures which are
available on request.

Uncertainty of Measurement and Method Description will be provided upon request.

Results are reported at the 95% Confidence Interval with a Coverage Factor K = 2.

The laboratory does not normally issue any statement of conformity, unless by prior arrangement.

Decision Rule: Results reflecting on the Certificate of Analysis are actual results as obtained at the time of testing and do not include any uncertainty
consideration.

The quality and integrity of samples submitted has a direct correlation on the results reported. Results reflected on this report therefore relate only to the
sample as received.

In the absence of customer specified limits, SANS 241-1:2015 or General Limits will appear, as applicable.

This report may not be reproduced, except in full, without the prior written approval of the laboratory.

Opinions and interpretations are not included in the Certificate of Analysis.

Sampler : Eden van Eyssen (ALA)

This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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A. L. ABBOTT & ASSOCIATES (PTY) LTD

Reg. No. 1982/004379/07 Established 1964‘

THE WATER & WASTE WATER SPECIALISTS ‘ Doc.No. 7.8 #1 Rev.4
Consulting Analytical & Industrial Chemists No. 1, Vine Park
Specialists in Water & Waste Water Treatment Vine Road
Telephone (021)448 6340/1 o Sa n a S 7925
After Hours (083-3263887) wt et | 1WA P P.O. Box 483
e-Mail Address : Tasting Loboratory WOODSTOCK, CAPE
info@alabbott.co.za T0276 7915

Certificate of Analysis

BIGEN (HENK AARTSMA)
ANALYSES
ZONQUASDRIFT RIVER AFTER RAIN

DATE SAMPLED : 2021/07/30

DATERECEIVED:  5021/07/30 OUR REF. : 2021/07/30/20583
DATE ANALYSIS _

COMMENCED - 2021/07/30 REPORTNO.: 4213

J.L. DA SILVA (Cert.Sci.Nat.)
TECHNICAL MANAGER
13 August 2021

TO: BIGEN GROUP
Attention: Henk Aartsma <Henk.Aartsma@bigengroup.com>

Sampler : Eden van Eyssen (ALA)
This report relates only to the samples tested and is issued subject to the company’s standard terms and conditions of business.
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BRVAS Cost Calculations for DN1400 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R87 923 000
R263 769 000
R87 923 000

R240 277 000

R65 000 000
R134 338 000
R439 615 000

Annual Costs
O&M

RO

RO

RO

RO

R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405
R6 737 405

Energy
RO
RO
RO
RO
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267
R4 516 267

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R78 251 157 RO
R221 465 539 RO
R69 643 251 R5 336 656
R5 034 581
R4 749 605
R4 480 759
R4 227 131
R3 987 860
R3 762 132
R3 549 181
R3 348 284
R3 158 758
R2 979 961
R2 811 284
R2 652 154
R2 502 032
R2 360 408
R2 226 800
R2 100 755
R1 981 844
R1 869 664
R1 763 834
R1 663 995
R1 569 806
R1 480 949
R1 397 122
R1 318 040
R1243 433
R1 173 050
R1 106 651
R1 044 011
R984 916
R929 166
R876 572
R826 954
R780 146
R735 986
R694 327
R655 025
R617 948
R582 970
R549 972
R518 841
R489 473
Totals R369 359 947 R86 123 036
TOTAL

Energy
RO
RO
RO
RO
R3 577 306
R3 374 817
R3 183 790
R3 003 576
R2 833 562
R2 673 172
R2 521 860
R2 379 113
R2 244 446
R2 117 402
R1 997 549
R1 884 480
R1 777 812
R1 677 181
R1 582 246
R1 492 685
R1 408 193
R1 328 484
R1 253 287
R1 182 346
R1 115 421
R1 052 284
R992 721
R936 529
R883 518
R833 508
R786 328
R741 819
R699 829
R660 216
R622 845
R587 590
R554 330
R522 953
R493 352
R465 426
R439 081
R414 228
R390 781
R368 661
R347 794
R328 107
R57 730 629
R513 213 612



BRVAS Cost Calculations for DN1500 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R87 599 600
R262 798 800
R87 599 600

R265 101 000

R62 500 000
R110 397 000
R437 998 000

Annual Costs
O&M

RO

RO

RO

RO

R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635
R5 897 635

Energy

R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867
R2 863 867

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R77 963 332 RO
R220 650 940 RO
R69 387 088 R4 671 479
R4 407 056
R4 157 600
R3 922 264
R3 700 249
R3 490 801
R3 293 209
R3 106 801
R2 930 944
R2 765 041
R2 608 530
R2 460 877
R2 321 582
R2 190 172
R2 066 200
R1 949 245
R1 838 910
R1 734 821
R1 636 624
R1 543 985
R1 456 589
R1 374 141
R1 296 359
R1 222 980
R1 153 755
R1 088 448
R1 026 838
R968 715
R913 882
R862 153
R813 352
R767 313
R723 880
R682 906
R644 251
R607 784
R573 381
R540 925
R510 307
R481 422
R454 171
R428 464
Totals R368 001 360 R75 388 407
TOTAL

Energy
RO
RO
RO
RO
R3 271 138
R3 085 979
R2 911 301
R2 746 511
R2 591 048
R2 444 385
R2 306 023
R2 175 494
R2 052 353
R1 936 182
R1 826 586
R1723 195
R1 625 655
R1 533 637
R1 446 828
R1 364 932
R1 287 671
R1214 784
R1 146 023
R1 081 154
R1 019 956
R962 223
R907 758
R856 375
R807 901
R762 171
R719 029
R678 329
R639 933
R603 711
R569 538
R537 300
R506 887
R478 195
R451 128
R425 592
R401 502
R378 775
R357 335
R337 109
R318 027
R300 026
R52 789 680
R496 179 447



BRVAS Cost Calculations for DN1600 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R90 618 400
R271 855 200
R90 618 400

R293 184 000
R60 000 000
R99 908 000

R453 092 000

Annual Costs
O&M

RO

RO

RO

RO

R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240
R5 612 240

Energy
RO
RO
RO
RO
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067
R3 873 067

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R80 650 053 RO
R228 254 868 RO
R71 778 260 R4 445 420
R4 193 792
R3 956 408
R3 732 460
R3 521 189
R3 321 876
R3 133 846
R2 956 458
R2 789 111
R2 631 237
R2 482 299
R2 341 792
R2 209 237
R2 084 186
R1 966 213
R1 854 918
R1 749 923
R1 650 871
R1 557 425
R1 469 269
R1 386 103
R1 307 644
R1 233 627
R1 163 799
R1 097 923
R1 035777
R977 148
R921 838
R869 658
R820 432
R773 993
R730 182
R688 851
R649 859
R613 075
R578 372
R545 634
R514 749
R485 613
R458 125
R432 193
R407 730
Totals R380 683 182 R71 740 255
TOTAL

Energy
RO
RO
RO
RO
R3 067 832
R2 894 181
R2 730 359
R2 575 811
R2 430 010
R2 292 462
R2 162 700
R2 040 283
R1 924 796
R1 815 845
R1 713 061
R1 616 095
R1 524 618
R1 438 319
R1 356 905
R1 280 099
R1 207 641
R1 139 284
R1 074 796
R1 013 958
R956 564
R902 419
R851 339
R803 150
R757 689
R714 801
R674 340
R636 170
R600 160
R566 189
R534 141
R503 906
R475 383
R448 475
R423 089
R399 141
R376 548
R355 234
R335 126
R316 157
R298 261
R281 379
R49 508 717
R501 932 153



BRVAS Cost Calculations for DN1700 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R93 871 600
R281 614 800
R93 871 600

R323 058 000
R57 500 000
R88 800 000

R469 358 000

Annual Costs
O&M

RO

RO

RO

RO

R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040
R5 311 040

Energy
RO
RO
RO
RO
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908
R3 712 908

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R83 545 390 RO
R236 449 216 RO
R74 355 100 R4 206 841
R3 968 718
R3 744 074
R3 532 145
R3 332212
R3 143 596
R2 965 657
R2 797 790
R2 639 424
R2 490 023
R2 349 078
R2 216 111
R2 090 671
R1 972 331
R1 860 690
R1 755 368
R1 656 007
R1 562 271
R1 473 841
R1 390 416
R1 311713
R1 237 465
R1 167 420
R1 101 339
R1 039 000
R980 188
R924 706
R872 364
R822 985
R776 401
R732 454
R690 994
R651 881
R614 982
R580 172
R547 332
R516 351
R487 124
R459 550
R433 538
R408 998
R385 847
Totals R394 349 706 R67 890 069
TOTAL

Energy
RO
RO
RO
RO
R2 940 971
R2 774 501
R2 617 454
R2 469 296
R2 329 524
R2 197 665
R2 073 268
R1 955 914
R1 845 202
R1 740 756
R1 642 223
R1 549 267
R1 461 572
R1 378 842
R1 300 794
R1 227 164
R1 157 702
R1 092 172
R1 030 351
R972 029
R917 009
R865 102
R816 134
R769 938
R726 357
R685 242
R646 455
R609 863
R575 343
R542 776
R512 053
R483 069
R455 725
R429 929
R405 594
R382 636
R360 977
R340 544
R321 268
R303 083
R285 928
R269 743
R47 461 435
R509 701 210



BRVAS Cost Calculations for DN1800 Pipeline

Capital Costs

Pipeline

Pumping Station - Civil
Pumping Station - M&E
Total

Year

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066

Capital

RO

R96 922 600
R290 767 800
R96 922 600

R349 093 000
R55 000 000
R80 520 000

R484 613 000

Annual Costs
O&M

RO

RO

RO

RO

R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765
R5 103 765

Energy
RO
RO
RO
RO
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702
R3 564 702

Present Value (2021) @ 6% DR

Capital O&M
RO RO
RO RO
R86 260 769 RO
R244 134 252 RO
R76 771 777 R4 042 660
R3 813 830
R3 597 953
R3 394 295
R3 202 165
R3 020 911
R2 849 916
R2 688 600
R2 536 415
R2 392 844
R2 257 400
R2 129 623
R2 009 078
R1 895 357
R1 788 072
R1 686 861
R1 591 378
R1 501 300
R1 416 321
R1 336 152
R1 260 520
R1189 170
R1 121 859
R1 058 357
R998 450
R941 934
R888 617
R838 318
R790 866
R746 100
R703 868
R664 026
R626 440
R590 981
R557 529
R525 971
R496 199
R468 112
R441 616
R416 618
R393 036
R370 789
Totals R407 166 798 R65 240 510
TOTAL

Energy
RO
RO
RO
RO
R2 823 578
R2 663 753
R2 512 974
R2 370 730
R2 236 538
R2 109 942
R1 990 511
R1 877 841
R1 771 548
R1 671 271
R1 576 671
R1 487 426
R1 403 232
R1 323 803
R1 248 871
R1 178 180
R1 111 491
R1 048 576
R989 223
R933 229
R880 405
R830 571
R783 557
R739 205
R697 363
R657 890
R620 651
R585 520
R552 377
R521 110
R491 614
R463 786
R437 534
R412 768
R389 404
R367 362
R346 568
R326 951
R308 444
R290 985
R274 514
R258 976
R45 566 944
R517 974 252
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