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GROUNDWATER (EWR Report)

» The aim is to determine the groundwater component of the BHN and EWR Reserve
» Groundwater's contribution to the EWR (as groundwater contribution to baseflow) is presented
and where sufficient data is available,

» this determination is supported by numerical groundwater flow models, as well as the WRSM

» This study also describes the BHN requirements for the current population, who are reliant upon
taking water from the groundwater resource.
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AQUIFERS

The study area is dominated by Intergranular and fractured aquifer systems with borehole yields
between 0.1 and >5 L/s

Unconfined Aquifers - Groundwater table mimics the surface topography at the regional scale =
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Groundwater Resource Units (GRU)

e The delineated GRUs generally combine a couple of quaternary catchments so that the integration
of surface water and groundwater systems can be achieved - groundwater must be considered in
terms of an integrated water resource 23 GRU (comprise of 76 quaternary catchments)
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GROUNDWATER (EWR) Data

> Vast literature, because groundwater is significantly used in the Limpopo WMA, there is also
extensive point data for the region (i.e., information from boreholes), held in databases
including:

» the Limpopo Groundwater Resource Information Project (GRIP), the NGA, and Hydstra
databases, all held at the DWS and containing borehole information such as coordinates,
geology, yield, groundwater level and in some cases groundwater quality.

«  WNMS containing groundwater quality information from boreholes.

«  WARMS containing a register of all licenses for groundwater abstraction.

« The DWS long-term monitoring data were assessed and described in the Status Quo
assessment regarding water levels in the catchments, and trends within that dataset

» Local municipalities and wellfields info. (from consultants)
» Site visit and selected sampling
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GROUNDWATER (EWR)

Groundwater Reserve Determination

The groundwater component of the Reserve is the part of the groundwater resource that sustains basic human needs and
contributes to EWR (i.e., groundwater contribution to baseflow). To be able to quantify the groundwater component of the
Reserve, the volume of groundwater needed for BHN and contributing to EWR needs to be quantified.

The groundwater component of the Reserve is defined by the following relationship:

EWR,, + BHN,,

Reserve(%) = Re x 100
Where:
Re = recharge
BHN,,, = basic human needs derived from groundwater
EWR,, = groundwater contribution to EWR

Groundwater should only be allocated to users and potential users once the volume of groundwater that contributes to

sustaining the Reserve has been quantified and Resource Quality Objectives have been met.

WATER IS LIFE - SANITATION IS DIGNITY
e,



ﬂ

Groundwater (Recharge example)

21.5 Lower Mogalakwena

Mean annual precipitation varies from 600 mm in the south to less than 400 mm in the north (Table
2-9). In lower lying areas the low and variable rainfall together with evaporation rates (2 000 mm)
considerably exceeding rainfall result in a low expectation of natural recharge to groundwater. Recharge]
vary spatially from as high as 18 mm/a in the Waterberg region to less than 3 mm/a at the confluence
with the Limpopo River. Groundwater recharge volumes for each of the quaternaries constituting the

unit of analysis and are summarised in Table 2-5.

Table 2-5. Recharge estimation (Lower Mogalakwena).

GRAI Applied

Description | GRU | Quat | MAP | Area Imue ™5
(mm) (km2) Mm? Mm? Mm3
AB2A | 6102 | 428 | 1107 | 798 1216
Klein g1 | AB2B | 5287 | 710 | 1420 | 996 1474
Mogalakwena AB2C | 4783 | 385 | 653 | 450 6.71
AB2D | 4888 | 603 | 10.15 | 7.02 10.54
AG2E | 4604 | 621 | 859 | 588 856
Matlala AB2-2 1 peoF T 4781 | 620 | 918 | 623 906
AB2G | 4373 | 627 | 825 | 563 826
Steilloop A62-3 [ AB2H | 4393 | 871 | 10084 | 745 1078
ABD) | 4501 | 930 | 1244 | 850 1238
Lower AB3A | 4331 | 1908 | 1820 | 1236 | 1783
Mogalakwena | 7631 [ AB38 | 3936 | 1505 | 11.35 | 761 1117
AB3D | 4123 | 1319 | 1399 | 943 1359

e Recharge distribution is largely
controlled by the precipitation
distribution, which in turn is related to
the topography->

the correlation is not direct and the

underlying geology, and aquifer type,

influences the recharge

¢ Recharge rates were based on
collated recharge values from
previous studies, the GRA Il project,
Vegter's (1995) and modelled priority
areas
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Groundwater (Maps — RE)
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Groundwater (Baseflow)

e The study area comprises a
A A nearly 50% split between

GAINING STREAM LOSING STREAM

Flow direction Flow direction

7 perennial and ephemeral rivers

< Unsgl;reamd ”'l H
e Overall low baseflow potential

T ——

- ~—

Shallow aquifer

e The distribution of groundwater
contribution to baseflow closely
correlates with the distribution

a) the draining aquifer must be recharged seasonally with of recharge.
adequate amounts of water;

Groundwater contributing to baseflow to be sustainable include:

b) the water table must be shallow enough to be intersected by e Limited EWR sites with a
the stream; and degree of groundwater

dependence
c) the aquifer’s size and hydraulic properties must be sufficient

to maintain flows throughout the dry season.

WATER IS LIFE - SANITATION IS DIGNITY
e,



Groundwater (Maps — GW to BF)
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2.2.1 Upper Lephalala

Effluent conditions are expected in the upper reaches while seasonal alternating effluent / influent
conditions can occur along the lower reaches of the Lephalala River. However, in the upper reaches of
the catchment a higher gradient towards the river course is observed and where the alluvium is lacking
the surface-groundwater exchange is directly from the regional aquifer to the river. Comparison of
groundwater contribution to baseflow estimates for the Lephalala drainage region are summarised in
Table 2-1.

Table 2-1. Upper Lephalala groundwater contribution to baseflow estimates (in Mm3/a).

Quat WRSM | WRSM GRAIl | HUGHES/ | Hydro- 2011 2023
Current | Matural Mean SPATSIM. | graph Reserve
AS0A 857 891 415 450 357 450
A50B 10.33 10.38 5.43 4.88 5.70 5.04 5.56
N AS0C 613 628 482 423 318 482
“"QL,PF ABO0D 237 237 212 3.05 182 237
i AS0E 3.30 324 1.89 287 088 287
N ABDF 1.76 1.76 1.05 1.45 0.48 1.45
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Groundwater (BHN Reserve)

» BHNR -> 25 litres per person per day, higher allocations can be motivated
e This was then converted into an annual volume (m3/year).

e In 2022, = 851 000 households (~3 063 515 people) living in the 76 quaternary
catchments. Of these, just over 131 000 households were dependent on the BHNR
with 11.1% reliant on groundwater resources.
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Groundwater (Use)

» Groundwater quantity ranking approach was applied using the stress index (SI)
principle.
e The stress index provides a measure of the groundwater balance in a groundwater

unit, indicating the fraction of how much of the groundwater recharge [volume] is
used, i.e.

() the amount required for BHN,

(i) (i) the volume of groundwater supporting the base flow (i.e. the baseflow
requirement of the quaternary catchment), and
(i) (iii) the actual groundwater use /abstraction.

The "safe" cut-off is 0.65 or 65% of the groundwater recharge.

Index Description
< 0.20 {20 %) Low
0.20 (20 %) - 0.40 {40 %) Moderate
0.40 {41} %) - 0.65 (65%) Moderate to High
0.55 (55 %) - 0.95 (95%) High High
= (.95 (95 %) Critical
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Groundwater (Maps — Stress Index)

GRIP data was filtered to include the listed production boreholes equipped and tested above 0.3 L/s with a recommended
duty cycle of 24 hrs (and converted to m3/year).

WARMS dataset (provided in m®/year) was filtered to include active registrations.
e Local town groundwater abstraction data (i.e., Musina and Polokwane)
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Groundwater (High

abstraction zones and wellfields)
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Groundwater (Allocable)

Balance (groundwater) referred to in the tables below reflect:

Recharge — EWR and BHN (i.e., Total) — Groundwater Use

» Allocable (groundwater) indicates the component of the annual recharge that is still available after
BHN, baseflow (EWR) and use is subtracted from recharge.

» 11 Quaternary Catchments (A63A; A71L; A71A; A71C; A71D; A71F; A71G; A72A; A71J; A71K; A91C)
(>100%) > No Allocable GW

» 4 Quaternary Catchments (A63E; A71B; A71E; A91A) (>65%) > High/Critical Stressed

WATER IS LIFE - SANITATION IS DIGNITY
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Groundwater (Allocable)

Description GRU Quat Area MIAP Recharge | Population BHIM GW Cont. BF H:::-:Le GW Use Balance Allocahble Inu:leS:;:ztclr
Unit {km?} mim Mm*fa GW Based Mm*fa Mm'fa Mm'fa Mm/a Mmfa Mmfa
£S04 208 554 12.55 486 0.00 450 350 0.15 £25 5.29 1%
A50B 406 585 13.52 01 0.00 5.55 557 018 777 355 1%
) A50C 362 593 11.00 S04 0.005 282 382 0.28 550 368 3%
Upper Lephalala A30-1 e £37 558 13.55 554 0.00 337 338 0.25 1028 547 2%
A50E 625 517 1171 522 0.00 287 287 0.24 EED 5 41 2%
A50F 37 496 14 371 0.00 145 145 014 456 286 2%
Middle Lephalala | AS0-2 | AS0G 821 435 520 3645 0.033 0.02 0.05 202 712 307 2%
Lower Lephalala £50-3 | ASOH 1545 407 15.11 5208 0.057 0.03 0.08 6.20 82 212 31%
- £50) 1255 381 5.25 1133 0.010 0.06 0.07 325 357 0.55 36%
Kalkpan AS0-4 e 1323 378 521 1237 0.011 0.06 0.07 158 756 362 17%
261 381 525 15.01° a0s 0.00 487 188 2.04 E.05 316 14%
2618 362 525 13.70° 634 0.00 5.08 508 0.6l 801 485 3%
Iyl River Valley a61-1 | ABLC 587 £33 18.00" 1081 0.010 481 382 326 593 365 18%
2610 256 630 15.23° 578 0.009 5.01 502 366 555 151 31%
AB1E 547 525 172" 779 0.00 408 4.08 532 132 0.02 3%
Sterk 8612 | ABIH SES 535 19.99 a0s 0.00 573 574 279 1146 5 85 14%
A51) ElE 531 2428 1197 0.011 5.20 521 172 1335 773 7%
Upper A613 | ABIF 788 557 22.30° 16675 0.152 476 351 500 1141 335 7%
Mogalakwena 4613 | ABIG 527 SE5 15.31 14651 0.134 424 337 1067 327 0.42 55%
AE2-1 | AB2A 428 610 12.16 1727 0.016 455 356 070 6.80 308 B%
Klein A52B 710 525 1474 5544 0.060 285 2.95 0.58 1081 £.31 7%
Mogalakwena ABIC 385 478 71 337 0.009 1.10 111 0.26 534 377 3%
2520 £03 489 1054 1044 0.010 122 123 120 811 335 11%
Viatiala AEZ-Z | ABIE g2l 460 56 6366 0.058 0.24 030 318 508 142 37%
LE2F 620 278 9.0 5224 0.057 0.09 0.15 522 ) 0.27 SE%
. AE213 | ABIG 27 237 826 2344 0.021 0.12 014 078 732 3.06 10%
asilanr L52H 71 439 1078 6527 0.060 0.15 0.21 307 751 275 28%
£52) 530 450 1238 3427 0.051 0.13 016 078 1143 £70 B%
ower 2631 | AB3A 1528 433 17.83 7557 0.069 0.01 0.08 1872 097 0.00 105%
A63B 1505 304 1117 6611 0.060 0.01 0.07 2El £.25 330 25%
Mogalakwena 2630 1315 212 13.55 4816 0.044 0.00 0.04 168 BE7 271 34%
Limpopo 263/ | AB3E 1992 358 13.67 3103 0.028 0.06 0.09 12.18 140 0.00 Bo%
Tributaries 71-3 A7 765 288 9.62 2673 0.024 0.04 0.06 1135 179 0.00 118%
Upper Sand A71-1 | A71A 1144 468 40.16° 23585 0.215 0.20 0.42 3388 414 0.00 105%
A71B 882 450 14.38" 10147 0.093 0.12 0.21 10.36 381 0.00 72%
. ATIC 1331 218 19.60° 18235 0.166 0.09 0.26 28.39 B.95 0.00 144%
Middle Sand a71-2 | A71D 892 390 464 2620 0.024 0.12 0.14 E51 201 0.00 140%
A71H 1012 491 16.57 16244 0.148 0.16 031 483 1183 332 28%
Hout A71-3 | AJIE 893 4721 E.66 4895 0.045 0.32 0.37 787 0.42 0.00 1%
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Groundwater (Allocable)

Description GRU Quat Area MAP Recharge Population BHIM GW Cont. BF R:;::LE GW Use Balance Allocable Illds;.ﬁ;zmr
Unit {km?} mm Mm*fa GW Based Mm*fa Mm? fa Mm'fa Mm'fa Mm'fa Mm'fa
ATI1F EE3 400 438 16147 0.147 0.31 0.45 7.30 -3.37 0.00 1663
AT71G B75 427 0.23* 4531 0.041 0.06 0.10 1384 471 0.00 150%
AT2N 1208 485 21.69* 17744 0.162 0.07 0.23 23.63 -2.18 0.00 105%
. A7l) 1162 396 11.BB 2972 0.027 0.40 042 1645 5.0 0.00 135%
sansbrak ATL-4 A72B 1554 344 B.Bl 3167 0.025 0.28 0.21 547 3.03 0.02 62%
AT1-5 ATIK 1668 505 .44 2787 0.025 0.20 0.22 13.57 -4.76 0.00 148%
ABDL 287 538 26.6B 4527 0.042 754 768 164 17.35 10,21 B2
A80B 251 £55 11.87 4802 0,044 440 445 124 5.58 2.76 16%
. A30C 284 576 10.85 3413 0.051 250 2.54 124 6.17 297 17%
Upper flzhelele A80-1 I agap 128 522 170 335 0.00 143 150 0.08 314 2.00 1%
ABOE 247 g22 0.91 43930 0.045 245 2.51 128 611 318 13%
ABOF B30 388 71.77 1669 0.015 034 0.36 308 433 1.10 40%
Lower Nzhelele ABD-2 ABDG 1230 333 10.44 3438 0.051 0.12 0.15 572 458 0.47 55%
Nwanedi 450-3 ABOH 266 521 10.41 2272 0.021 2.15 218 2.28 5.95 2.56 22%
ABQ) 270 252 410 7073 0.065 058 0.65 2.07 138 0.20 51%
A514 232 696 10.0 748 0.00 341 342 016 -2.53 0.00 01%
AD1B 275 620 17.56~ 4043 0.037 3.14 217 822 6.56 1.26 46%
A91C 250 BEb 22 59* 5985 0.055 5.34 5.39 2021 -12.0 0.00 125%
Upper Luvuvhu £91-1 AS1D 132 1287 22.595 2478 0.023 471 473 6.56 11.2% 3.82 0%
AQLE 223 1078 2B.17 5259 0.057 757 8.03 0.280 12,24 12.02 2%
ASI1F SED EE2 15 B0~ 2016 0.082 B.63 671 144 11.64 672 7%
AS1G 406 550 51.83 11144 0.102 10.21 10,21 0.26 40,66 2576 2%
AS1H 450 722 17.17 4030 0.037 158 162 121 14.24 221 T
A91) 570 450 7.02 151 0.00 0.81 0.81 0.21 599 3.72 3%
A91K EES 373 3.66 a2 0.00 150 150 0.00 216 1.40 0%
Mutale/Luvuvhu A91-2 AD28 329 597 51.34 7305 0.068 176 183 0.50 4201 31.38 1%
ADZB 565 711 2B.07 1973 0.018 355 357 0.64 2386 14,597 2%
A92C 455 423 554 1399 0.013 0.15 0.16 1.07 4.7 2.21 18%
AS2D BOS 301 246 4237 0.035 0.24 0.28 1.25 0.80 0.11 52%
BEOA E53 485 7.0 a3 0.00 0.03 0.03 0.04 655 451 1%
B&OB 754 470 B.56 1966 0.018 0.0% 010 0.68 737 443 Bk
B2OC 535 458 £.32 2897 0.026 0.08 011 0.7% t.4l .84 13%
Shingwedzi RE0-1 B20D 447 471 460 10 000 0.05 0.05 0.00 455 2.56 0%
B20E 474 466 448 10 0.000 0.02 0.02 0.00 4.45 2.80 0%
B20F Bl 535 11.28 3361 0.078 0.11 0.1s 0.75 10,24 6.03 7%
B20G ECE 535 12,48 292 0.00: 0.07 0.07 0.07 12.32 7.54 1%
B20H B0 538 1453 a2 0.00 0.13 0132 0.00 14 80 SE2 0%

Mote 1: Quaternary catchments with no allocable groundwater are highlighted.

Mote 2: Quaternary catchments with high to critical (=65 %) groundwater use indexes are highlighted. Further allocation should consider current stressed status.
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Groundwater (Quality)

» The groundwater Reserve does not address groundwater quality issues directly, these
will be addressed as part of the Water Resource Classification and RQOs in the study
area

» Approximately 2100 groundwater quality samples were collated from the available
databases (e.g., GRIP and WMS).

» Major elements (pH, EC, Ca, Mg, Na, K, SO4 CI, NO3 as N and F) were compared to
the water quality guidelines for acceptable drinking water specified by the Department
of Water and Sanitation

» The most noticeable elements of concern for water consumption are nitrate (measured

as nitrogen (N), with some exceedances observed for fluoride, and sodium.
» BHN quality is regarded as the Upper limit of Class | water quality.
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Groundwater (Quality)

Description GRU Quat pH M [m:':m] N calcium N Mzgnesium N sodium M Potassium M Chloride M Sulphate M N:Sr::e N Fluoride N
Class o &0 0-70 O-ED 0-30 0-100 0-25 0-200 0-100 05 0-0.7
Class | 5-50r 9-9.5 T0-150 A0-150 30-70 100-200 25-30 200-400 10:0-200 6-10 0.7-1
Class Il 4-5 or 5.5-10 150-370 A50-300 T0-10D 200-400 50-100 £00-800 10-20 1-15
Class 1 <4 ar =10 =370 =400 >100 =500 =15
AS04 6.9 1 3100 1 1 1 31.0 1 0.7 1 8.2 1 1 0 Z 1
A502 0.0 0 0.0 s 0 0 0.0 0 0.0 0 0.0 0 0 0 0,00 0
Upper Lephalala ASO-1 ASOC — — : '_E': : : :_3 — — j'f — '_3 = : — - "_ — —
A50D ] 0.0 s o 0 0 0.0 0 D.0 0 0.0 0 0 [ oo 0
ASDE ] o (s 0.0 0 0 0.0 ] 0.0 o 0.0 0 o 0 0.00 ]
ASDF 3 4.0 3 05.1 3 3 173.0 3 6.5 3 324.2 3 3 1 3.06 3
Middle o . - - - - . - . . - . . .
A50-2 ASDE Bl g 127.0 &7 720 & & 137.8 g 2.9 - 157.8 & 354 -] 11 121 g
Lephalala
Lower Lephalala AS0-3 AZ0H E.1 43 126.1 48 48 4B 1059 43 8.0 43 48 30.5 43 13 0.96 43
. A50) Bl 3 3 3 3 B6.G 3 14.0 3 3 73.B 3 1 0.70 3
Kalkpan #3504 AGSC 7.8 B 2 2 2 385.1 B 7.9 B 2 457.5 B < 5.25 B
AGLA 7.6 5 5 5 5 17.1 5 1.2 5 5 115 5 3 0.10 5
AG1E 3 3 3 3 3 1.0 3 3 2.0 3 1 017 3
MJ- River valley A51-1 AGLC 3 3 3 3 3 0.5 3 3 4.0 3 0 018 3
4510 11 57.2 i1 i1 ii 11 1.8 11 i1 12.0 11 0.94 9 0.50 11
AE1E 2 2 2 2 2 0.6 2 2 4.8 2 0.00 [ 4.18 2
Sterk AE1-2 ASLH 2z 2 2 2 2z 3.0 2 2 23.0 2 0.0 [ 7.50 2z
&51) 5 5 5 0 5 5 1.2 5 5 121 5 0.00 0 0.39 5
Upper A51-3 AESLF g3 101.0 63 63 74.2 63 g3 1.4 G3 63 206 a3 9 028 g2
Mogalakwena AE1-3 AELG 78 1175 7E 51.2 7E £7.5 74 74 2.0 75 7E 2B 74 3 o.ds 78
AG2-1 ABZA 23 56.2 46.8 23 14.7 23 23 12 23 6.7 23 0 Q.35 23
Klgin AGZE 77 1165 77 775 rrd 383 s 77 1.8 77 1z 4 77 [} 0.79 77
Mogalekwena AG2C 25 101.0 25 5B.1 25 47.3 25 25 z.1 25 25 12 25 < 045 25
4820 27 1445 2B oo.4 2B EB.5 2B 23 4.7 23 2B 154 23 i1 037 23
Ag2-2 AE2E =] 1088 o5 46.2 o5 33.0 g5 =] B.3 85 o5 255 85 g 0.52 =]
Watlala AEZF 55 205.0 58 EE.4 58 55.3 58 55 8.6 55 58 27.2 55 2 115 55
: A52-3 4525 34 153.0 24 84.5 24 70.4 24 34 3.9 32 24 122 34 B83.42 iz 0.51 34
é‘;aljm A5ZH B.2 101 102.0 101 £2.2 101 35.1 101 135.7 101 118 101 10l 239 101 5 032 101
A2 7.8 I8 2800 36 2.1 16 SB.E 36 258.8 I8 7.0 - 16 4508 k1 5 025 I8
aG3-1 ABSA B.D 78 1578 TE 60.9 7E 63.8 7B 1025 78 2.7 78 7B 333 78 i0 .39 78
Lower AG3E BE.l 30 1124 30 72.3 30 58.8 30 828 30 2.6 30 30 2685 30 5 0.B2 30
mMogalzkwena = — — — — — —
450 B.2 21 86.8 4L 73.6 4L S5B.5 4L 65.5 a0 2.4 al 4L 17.8 a1 4448 2 058 21
Limpopo As3f AE3E Bl & 1355 ] SE.2 -] 70.6 -] 1245 & 3.8 & -] £1.1 £ .10 2 047 &
Tributaries Fi-2 ATIL 7.7 4 1855 & 70.5 & 4B.5 4 268.5 4 0.5 4 4 455 4 .10 & 0.35 4
Upper Sand ATL1 ATLA Bl 92 7B.5 22 41.3 22 315 22 69.1 92 5.8 92 22 285 a2 7.18 22 032 92
AT1E Bl 118 o7.2 119 411 118 3B.6 119 058 118 £.7 118 118 27.6 118 35.53 is 0.58 118
. ATIC B 115 114.E 115 514 115 451 115 130.0 115 BE.§ 15 115 4.0 11t B1.23 10 043 115
Middle sand A7l-2 A710 B.2 2z 1345 2 50.5 2 60.4 2 155.5 2z 3.3 2 2 525 2 56.50 F 0.59 2z
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Groundwater (Quality)

Description GRU Quat pH M [m;‘.-':m] M Calcium N Magnesium M Sodium M Potassium M Chloride M Sulphate M Nl;sr::e N Fluoride M
Clazz 0 &2 -7 0-BD 0-30 0-100 0-25 0-200 0-100 0-6 0-0.7
Class | S-Eorg-85 FO-150 B0-150 30-70 100-200 25-50 200-A00 100-200 g-10 0.7-1
Class 1l 4-5 or 8.5-10 150-570 150-300 T0-1DD Z200-400 50-100 400-500 200-600 10-20 1-1.5
Class 1 <4 ar =10 =370 =300 =100 =400 =100 =500 =500 =15
ATIH Bl 51 1580 51 70.8 1 ES.4 51 120.2 51 6.4 51 1e7.4 51 342 51 iE 0.z4 51
ATIE B.1 100 o0.2 100 4.5 100 263 100 o34 100 0.2 100 Bo.g 100 234 100 6 0.40 100
Hout a71-z ATFLF B.1 59 70.2 58 3.7 58 58 77.5 59 6.0 59 57.4 58 131 59 2 043 59
- ATLlG B.3 22 1345 22 6.5 22 22 117.6 22 12.8 22 1501 22 35.0 22 7 2 0.28 22
ATZA B.1 208 1575 Z10 50.4 z09 z09 1335 210 108 208 2183 z09 334 210 2341 2B 0.28 208
&£71) 2 85.3 2 51.3 2 2 62.0 2 2.0 2 2 418 2 s 0.39 2
é@ﬂm A71-4 ATZE 1 110.0 1 66.1 1 .0 1 112.0 1 2.8 1 1 25.6 1 1 0.66 1
AT1-5 ATIK 7.8 7 1450 7 102.0 7 LB 7 ED.Z 7 4.3 7 7 101 6 7 2 o.7d 7
ABOA 7.B 51 4.1 51 18.2 51 12.1 51 198.3 51 0.4 51 15.3 51 4.5 51 3 0.14 51
AZ0E 7.5 33 1049 33 67.2 33 £2.2 33 63.2 33 0.2 33 65.% 33 134 33 3 0.32 33
_ AZOC 7.7 44 252 44 iB.5 44 i5.6 44 21.3 44 0.8 a4 232 44 £.2 a4 7.55 5 0.z1 42
Upger Nzhelele AF0-1 - - — — —— —
ARDD 6.9 1 80 1 3.1 1 59 1 3.5 1 0.1 1 49 1 0.8 1 0.30 1 0.10 1
ABDE 7.5 15 1430 i5 i5 57.2 i5 102.5 15 1.0 15 1375 i5 286 15 0.30 1 0.28 15
ABRDF El 3 10020 3 3 7832 3 918 3 15.6 3 3503.1 3 DEZ.0 3 0.00 (s 0.51 3
Lower Mzhelele AS0-2 ABDG B.O 15 1521 15 i5 50.7 16 1409 15 15 15 1573 15 601 15 0.00 v 041 15
rwanadi ag0-z AEDH 7.0 27 27 27 2.7 8.5 27 0.8 27 1z2.1 4.0 27 5.54 1 .16 26
B A301 B.O 27 27 27 52.9 27 105.6 27 5.3 27 154.0 27 282 27 =] 0.50 27
AD14 73 1 1 1 113 1 127 1 11 1 10.1 13 1 5.09 1 0.10 1
AS1E 17 i7 i7 7 21.5 17 1.3 17 18.3 E.5 17 1326 5 17
ASLC 33 33 33 33 11.2 33 1.7 33 14.8 33 t.4 33 20.88 7 33
Upper Luvuvhu Agi-1 4210 ¥ X 7 7 7 6.1 7 18 7 5.6 7 4.0 7 0.30 1 7
AF1E a5 2B.6 42 42 42 12.5 a5 0.7 45 1285 42 5.2 45 1242 10 45
AZLF 169 74.2 159 159 159 40.8 =] 1.2 182 48.2 159 111 182 £.2 2B 162
ARlG -] 3B.5 &5 =] &5 15.0 -] D.4 -] i5.4 &5 4.5 &5 10.00 iE 83
AZiH 55 425 55 55 55 1.2 55 0.5 55 226 55 5.7 55 7.52 7 55
&51) 5 5 5 5 3B.5 5 1.6 5 32.8 5 B3 5 .51 1 5
ALK 2 56123 2 2 2 80.7 2 1 2 2 0.9 2 0.00 s 2
NMutale,/ Luvwvhu a51-2 ADZL 31 14.2 31 31 31 7.1 31 0.6 31 31 5.4 31 1120 2 30
ASZE 55 22.0 55 55 55 16.2 55 0.7 55 55 4.4 55 118 ] 0.18 54
AQZC 47 1078 47 47 54,4 47 ooz A5 1. 47 47 246 47 S 0.45 45
ADZD 67 1450 67 &7 T4.5 67 1245 67 3.6 &7 67 266 &7 6 0.61 867
5804 7 4.2 7 7 48,8 7 58.7 7 0.5 7 7 5.0 7 2 0.37 7
EO0E 33 07.& 3B 3B 47.2 3B 71.3 33 1. 33 3B 0.2 33 5 0.34 33
BoQC 34 1440 34 24 2.1 34 1414 34 1. 34 34 250 34 7 0.53 34
shingwedzi B30-1 20D o 00 0 0 auo 0 0.0 o 0.0 0 0 0.0 0 0.00 v 0.o0 o
BSOE o [ [ o X1] [ 0.0 o 0.0 0 [ 0 0.00 s 0.00 o
BSOF az B2 BZ BZ 103.2 az 2.0 az B2 az 56.66 2z 0.38 az
ES0G 2 2 2 2 EG6.B 2 1.7 2 2 2 0.00 s 0.21 2
E=0H 4 < < < 89.1 4 1.0 4 < 4 0.00 s 0.54 4

WATER IS LIFE - SANITATION IS DIGNITY




Groundwater (Reserve Quality example)

4221 AS0-2

Table 2-3. Groundwater Quality Reserve - Quaternary catchment A50G.

Parameter Unit Ne. of > . Median = \ BHN Limit Reserve
Samples Percentile Percentile
pH 67 7.7 B8.07 8.5 5-6 & 9-9.5 7.3-8.9
EC ms/m 67 58.3 127.0 304.4 =150 139.7
Calcium as Ca mg/l 67 16.5 72.0 1411 <150 79.2
Magnesium as Mg mg/l 67 6.4 48.7 108.1 <70 64.5
Sodium as Na mig/l 67 26.0 1378 315.5 =200 1515
Potaszium as K mg/l 67 0.8 2.9 10.1 <50 3.2
Chloride as Cl mg/l 67 22.5 1578 473.7 =200 173.5
Sulphate as S04 mg/l 67 17.6 39.4 180.0 <400 43.4
Mitrate as N mg/l 11 0.17 115.06 178.75 =10 1151
Fluoride as F mg/l 67 0.35 1.21 577 <1.0 1.21
222 ABbBD-3
Table 2-4. Groundwater Quality Reserve - Quaternary catchment A50H.
Parameter Unit No. of o \ Median Ee . BHN Limit Reserve
samples Percentile Percentile
pH 48 7.5 21 283 5-5 & 5-9.5 7.4-89
EC ms/m 45 G50.8 126.1 310.2 =150 138.7
Calcium as Ca mig/l a8 28.9 59.9 1431 <150 76.9
Magnesium as Mg mg/l 48 16.8 58.6 1385 =70 54.5
Sodium as Na mg/l 45 53.4 106.5 2341 =200 117.6
Potaszium as K mg/l a8 3.1 8.0 17.7 <50 8.9
Chloride as Cl mg/l 48 37.7 110.4 613.5 =200 1214
Sulghate as S04 mg/l 48 147 30.5 141.3 =400 33.6
Mitrate as N mg/l 13 0.55 4891 132.09 =110 43.9
Flucride as F mg/l 48 0.41 0.86 2.00 <1.0 1.0

WATER IS LIFE - SANITATION IS DIGNITY

54 out of 76 (quaternary catchments)

BHN quality is regarded as the Upper
limit of Class | water quality.

The Groundwater Quality Reserve is
based on the median plus 10 % (which
is the approach followed by the Reserve
Directorate)
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