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DEPARTMENT OF WATER AND SANITATION
NO. 1419 21 DECEMBER 2018

NATIONAL WATER ACT, 1998
(ACT NO. 36 OF 1998)

PROPOSED RESERVE DETERMINATION OF WATER RESOURCES FOR THE VAAL
CATCHMENT

I, Gugile Nkwinti, Minister of Water and Sanitation, in terms of section 16(3) of the National Water
Act, 1998 (Act No. 36 of 1998) hereby publish, for public comment the proposed Reserve of the
water resources for the Vaal catchment area, as set out in the Schedule.

Any person who wishes to submit written comments with regard to the proposed Reserve should
submit the comments within 60 days from the date of publication of this Notice to:

Acting Director: Reserve Determination
Attention: Mr Kwazi Majola

Department of Water and Sanitation
Ndinaye Building 178 Francis Baard Street
Private Bag X313

Pretoria

0001

Email: majolak@dws.gov.za
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MINISTER OF WATER AND SANITATION
DATE: 2 I |O ! 20!l %
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SCHEDULE

PROPOSED RESERVE OF WATER RESOURCES FOR THE VAAL CATCHMENT IN TERMS OF

SECTION 16(1) AND (2) OF THE NATIONAL WATER ACT, 1998 (ACT NO. 36 OF 1998)

DESCRIPTION OF WATER RESOURCE

1.

(1) The Reserve is determined for all or part of every significant water resource within the Vaal
catchment as set out below:

Water Management Area: Vaal

C Primary Drainage Region:

C11, C12, C13, C21, C22, C23, C81, C82, C83, C24, C25, C41,
C42, C43, C60, C70, C31, C32, C33, C91, C92, C41, C42

(excluding the Modder Riet catchment, C51 and C52; and
excluding the Molopo catchment, D41 and D42 of the Vaal Water
Management Area)

Drainage Regions:

Vaal, Wilge, Klip, Klein Vaal, Waterval, Suikerbosrand,
Blesbokspruit, Mooi, Vals, Schoonspruit, Sand, Vet, Harts

Rivers:

(2) The Minister has in terms of section 12 of the National Water Act, 1998 (Act No.36 of 1998)
("the Act"), prescribed a system for classifying water resources by issuing Government Notice
No. R. 810, published in Government Gazette No. 33541 dated 17 September 2010. In terms of
section 16(1) of the Act, the Minister must, as soon as reasonably practicable after the class of
all or part of a water resource has been determined, by Notice in the Gazette, determine the
Reserve for all or part of that water resource.

(3) The Minister, in terms of section 16(3) of the Act, proposes, for the purpose of section 16(1)

of the Act, the following Reserve determination for the Vaal catchment.

2.  ACRONYMS AND DEFINITIONS

2.1 Acronyms

BAS Best attainable state

BHN Basic Human Needs

CAWC Co-ordinated Water Bird Counts

CBA Critical Biodiversity Areas

EC Ecological Category

EcoSpecs Ecological Specifications

EIA Environmental Impact Assessment

EIS Ecological Importance and Sensitivity

ESA Ecological Support Areas

EWR Ecological Water Requirement

GRAII Groundwater Resource Assessment Phase ||
GRDM Groundwater Reserve Determination Methodology
GRUs Groundwater Resource Units

MAR Mean Annual Runoff

MCM Million Cubic Metres

PES Present Ecological Status

REC Recommended Ecological Category

TEC Target Ecological Category

TPCs Thresholds of Potential Concern

WUL Water Use Licence
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2.2 Definitions

Baseflow is a sustained low flow in rivers during dry or fair weather conditions, but not necessarily

Ecological Importance and Sensitivity (EIS): Key indicators in the ecological classification of
water resources. Ecological importance relates to the presence, representativeness and diversity of
species of biota and habitat. Ecological sensitivity relates to the vulnerability of the habitat and biota
to modifications that may occur in flows, water levels and physico-chemical conditions.

Ecological Water Requirements (EWR): The flow patterns (magnitude, timing and duration) and
water quality needed to maintain a riverine ecosystem in a particular condition. This term is used to
refer to both the quantity and quality components.

Ecological Water Requirement (EWR) Sites: Specific points on the river as determined through
the site selection process. An EWR site consists of a length of river which may consist of various
cross-sections for both hydraulic and ecological purposes. These sites provide sufficient indicators
to assess environmental flows and assess the condition of biophysical components (drivers such as
hydrology, geomorphology and physico-chemical) and biological responses (viz. fish, invertebrates
and riparian vegetation).

Present Ecological State (PES): A category indicating the current health or integrity of various
biological attributes of the water resource, compared to the natural or close to natural reference
conditions. The results of the process are provided as Ecological Categories (ECs) ranging from A
(near natural) to F (completely modified) for the PES.

Recharge is the addition of water to the zone of saturation, either by downward percolation of
precipitation or surface water and/ or the lateral migration of groundwater from adjacent aquifers.

Recommended Ecological Category (REC): An ecological category indicating the ecological
management target for a water resource based on its ecological classification that should be
attained. Categories range from Category A (unmodified, natural) to Category D (largely modified).

River Node (biophysical node): These are modelling point’s representative of an upstream reach
or area of an aquatic eco-system (rivers, wetlands, estuaries and groundwater) for which a suite of
relationships apply.

Sub-quaternary catchments: A finer subdivision of the quaternary catchments (the catchment
areas of tributaries of main stem rivers in quaternary catchments).

Target Ecological Category (TEC): Means the assigned ecological condition by the Minister to a
water resource that reflects the ecological condition of that water resource in terms of the deviation
of its biophysical components from the natural reference condition. The ultimate target to achieve a
sustainable system both ecologically and economically taking into account the PES and REC.
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PROPOSED RESERVE DETERMINATION AS REQUIRED IN TERMS OF SECTION 16(1) AND
{2) OF THE NATIONAL WATER ACT, 1898

3. (1)The proposed Reserve which includes the Ecological Water Requirements (EWRs) and the

— Basic-Human-Needs-Reserve (BHN) for - the -Rivers-at- EWR-sites-and- selected - biophysi

nodes in the Vaal catchment is set out in section 4. The Vaal catchment locality and EWR sites

are indicated in Figure 1.

(2) The water quality component of the proposed Reserve for the Rivers at the EWR sites in

Vaal catchment in terms of section 16(1) of the Act is set out in section 5.

(3) The proposed Groundwater Reserve for Water Quantity in terms of section 16(1) of the Act

for the Vaal catchment is set out in section 6.

(4) The proposed Groundwater Reserve for Water Quality in terms of section 16(1) of the Act

for the Vaal catchment is set out in section 6.

(5)The proposed ecological specifications for the Wetlands in terms of section 16(1) of the Act

for Vaal catchment is set out in section 7.

(6) The Reserve will apply from the date signed off as determined in terms of section 16(1) of

the Act, unless otherwise specified by the Minister.
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4. PROPOSED RESERVE FOR RIVERS

Proposed Reserve determination and ecological categorisation in terms of section 16(1) of the Act

for the rivers of the Vaal catchment area, where the Reserve is expressed as a percentage of the

NMAR for the respective catchmenis (cumulative):

Table 4.1: Proposed Reserve for the Rivers at the EWR sites which include the EWRs to protect the aquatic ecosystem

and the BHN requirements

5 E MAR R 2 Ecological E::sr::n

E’ E | Water Resource PES EIS TEC® (MCHM)' (;::Ar:; Reserve® needs

] (%MAR) Reserve

a8 (%MAR)
c11J Vaal River - EWR 1 B/IC High B/IC 332.3 39.411 39.41 0.001
C11M | Vaal River — EWR 2 c Moderate 457.7% 13.610 13.61 0.00022
C12F | Waterval - EWR WA1 D Low 76.71# 3.501 35 0.0007
C12G | Waterval - EWR WA2 D Low D 147.43¢ 6.4003 6.4 0.00027
c12H | VaalRiver—EWR3 c Moderate c 858.1* | 14.300 14.3 0.00004
C22F | VaalRiver—EWR4 c High B/C 1977.3* | 21.550 21.55 0.00015
c23L | VealRiver— EWR S ciD High c 2288° | 34.100 34.1 0.00004
c13p | KlipRiver—EWR6 BIC | Moderate B/C 95.3% |  26.542 26.54 0.0021
C81A | Wilge River - EWR 7 A/B High A/B 235% | 45893 45.88 0.0128
€82C | Wilge River — EWR 8 c Moderate c 4743 11.770 11.77 0.00006
C21C Suikerbosrand - EWR 9 C High B/C 31.3* 41.893 41.89 0.0032
C21G | Suikerbosrand - EWR 10 C/D | Moderate C/D 149.27* 34.391 34.39 0.0007
C21F | Bleshokspruit — EWR 11 D Low D 100.69* 18.145 18.14 0.0050
C11C | Klein Vaal River - RE-EWR 1 c Moderate c 26.09* | 24725 24.71 0.0153
C23G | Mooi River — RE-EWR 2 Low 37.7* 19.061 19.05 0.0106
C24B | Vaal River - EWR 12 D Moderate D 1574.64* |  28.280 28.28 0.00009
C24J Vaal River - EWR 13 C/D | Moderate c/D 1638.37° 35.800 35.8 0.00009
C60J Vals River - EWR 14 C/D | Moderate c/D 145.79* 17.050 17.05 0.00034
C43A | VetRiver—EWR 15 C/D | Moderate c/D 253.15% 18.200 18.2 0.00028
C41E | Klein Vet —RE —EWR 3 c Moderate c 49.56" 19.540 19.54 0.00028
C42) Sand - EWR RD1 C/ID | Moderate BIC 140.76* |  23.820 23.82 0.00007
C42L | Sand - EWR RD2 c Moderate BIC 180.692* |  23.490 23.49 0.00011
C24E Schoonspruit - EWR S1 C Low C 59.38% 35.805 35.8 0.0049
C24G | Schoonspruit — EWR S3 cID Low C/D 89.96* |  30.902 30.9 0.0018
C24H Schoonspruit - EWR S4 C/ID Low CD 102.09% 31.203 31.2 0.0034
C91A | Vaal -EWR 16 Moderate D 324251 | 13.020 13.02 0.00007
C33C | Harts —EWR 17 Moderate D 147.85* | 51.6034 51.60 0.0034
C92B | Vaal—-EWR 18 Moderate 1177.28* | 21.871 21.87 0.00060

1) MAR is the Mean Annual Runoff (* Based on natural flow at the EWR site MAR; * Based on present day flow at the EWR site; * Based
on observed flow at the EWR site).

2) The Reserve is the total requirement that accounts for both the Ecological Reserve and the Basic Human Needs Reserve (BHN).

3) Ecological Reserve requirement represents the long term mean based on the MAR. If the MAR changes, this volume will also change.

4) Represents the BHN requirement as a percentage of the MAR. Basic human needs includes the population directly reliant on rivers,
streams and springs for water supply (derived from 2011 Census data)

5) Target Ecological Category (TEC): The ultimate target to achieve a sustainable system both ecologically and economically taking into
account the PES and REC.

This gazette is also available free online at www.gpwonline.co.za




STAATSKOERANT, 21 DESEMBER 2018

No. 42127

199

ECOLOGICAL WATER REQUIREMENTS SITE INFORMATION

/ ) g Sub- Coordinates Quaternary
EWR Site EWR site name River quaternary
river reach Latitude Longitude catchment
EWR1 Uitkoms Vaal C11J-01838 | S26.872800 | E29.613840 c11
EWR2 Grootdraai Vaal C11M-01894 | S26.92110 | E29.27929 C11M
EWR WA1 Waterval_1 Waterval C12F-01722 | S26.64608 | E29.01857 C12F
EWR WA2 Waterval_2 Waterval C12G-01896 | S26.88543 | E28.88357 c126
EWR3 Gladdedrift Vaal C12C-01997 | S26.99087 | E28.72971 C12H
EWR4 De Neys Vaal C22F-01737 | S26.84262 | E28.11230 C22F
EWR5 Skandinavia Vaal C22L-01792 | S26.93243 | E27.01367 Cc23L
EWR6 Kiip Klip C13D-02226 | S27.36166 | E29.48503 C13D
EWR? Upper Wilge Wilge C81A-02790 | S28.20185 | E29.55827 C81A
EWR8 Bavaria Wilge C82C2505 | S27.80017 | E28.76778 Cc82C
EWR9 Suikerbos Upstream | Suikerbosrand C21C-01675 $26.64670 E28.38197 C21C
EWR10 Suikerbos Downstream | Suikerbosrand | C21G-01627 | $26.68137 | E28.16798 c21G
EWR11 Blesbokspruit Blesbokspruit | C21F-01447 | S26.47892 | E28.42488 C21F
RE-EWR1 Klein Vaal Klein Vaal | C11C-01846 | S26.912750 | E30.174970 c11c
RE-EWR2 Mooi River Mooi C23G-01250 | S26.258670 | E27.159730 C23G
EWR12 Laal River Vaal C24B-01817 | S26.93615 | E26.85025 C24B
EWR13 Vaal R;‘:;Z Regina Vaal C24J02016 | S27.10413 | E26.52185 Cc24
EWR14 broals River: Vals C60J-02262 | S27.48685 | E26.81320 ce0J
EWR15 Vet River: Fisantkraal Vet C43A-02561 | S27.93482 | E26.12569 C43A
Klein-Vet, just
RE-EWR 3 downstream of Klein Vet C41E-03132 | S28.564708 | E26.943946 CHE
Winburg
EWR RD1 RD1 at Meloding Sand C42J02716 | S28.1131994 | E26.9080556 ca2
EWR RD2 RD2 at Steel Bridge Sand C42L-02635 | S28.1228333 | E26.5855555 Ca2L
S1 EWR S1 Schoonspruit | C24E-01164 | S26.31172 | E26.31172 C24E
s3 EWR S3 Schoonspruit | C24G-01661 | S26.67500 | E26.586108 C24G
sS4 EWR S4 Schoonspruit | C24H-01860 | S26.93333 | E26.66528 C24H
EWR16 Downsiream Bloemhof Vaal CO1A-02301 | S27.65541 | E25.59564 CO1A
EWR17 Hoyds welr on Harts Harts C33C-02836 | S28.37694 | E24.30305 c33c
EWR18 Schmidtsdrift Vaal C92B-02903 | S28.70758 | E24.07578 co2B
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Table 4.2: The proposed Reserve for the Rivers at the priority biophysical nodes with High Ecological importance

gg L Ecological ;:, 3 g (3 E o g NMAR

g g Node River g:::errnn:crx PES Importance REC § g ; % % ; 3 §§ (MCM/a)

g o we e nes | gl
C11A | UA1 Vaal C11A-01460 | B/C | High B/C 44.09 0.053 | 44.143 13.27
C13C | UBA Vaal C13C-02550 B High B 63.86 0.018 | 63.878 5.67
C13D | UB.2 Vaal C13D-02416 B/C High B/C 38.86 0.004 | 38.864 54
C13D | UB.3 Vaal C13D-02284 | B/C High B 44.26 0.003 | 44.263 68.04
C13E UB.6 Klip C13E-02228 B/C High B 50.66 0.006 | 50.666 33.6
C81A | UC1.1 | Wilge C81A-02790 | B High B 45.69 0.004 | 45694 69.03
C81L UC1.3 | Meul C81L-02594 B High B 57.25 0.008 | 57.258 26.49
C81G | UC2.3 | Klerkspruit C81G-02882 | B High B 69.45 0.017 | 69.467 5.85
C83G | UD.4 Liebenbergsvlei | C83G-02364 | B/C High B/C 62.48 0.006 | 62.486 4.74
C23H | UD.5 | Liebenbergsvlei | C23H-02395 | B/C | High B 64.50 0.015 | 64.515 2.66
C12A | UH.1 Suikerbosrant | C12A-01567 | B/C High B 47.17 0.002 | 47.172 28.65

7
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WATER QUALITY COMPONENT OF THE PROPOSED ECOLOGICAL RESERVE FOR RIVERS

The ecological specifications for water quality for the maintenance of the Reserve target ecological
category at each EWR site is detailed in Tables 5.1 to Table 5.18. These are the values of water
quality parameters (threshold concentrations) that should not be exceeded in order to meet the
water quality attribute of the TEC.

Table 5.1: EWR1: Water Quality Ecological Specifications

River: Vaal EWR 1: at Uitkoms e ey imonktoring . . 8a/gabbe:
MgSOs4 The 95" percentile of the data must be < 28 mg/L
Na2S04 The 95" percentile of the data must be < 38 mg/L

Inorganic Salts MgCl2 The 95" percentile of the data must be < 36 mg/L
CaClz The 95™ percentile of the data must be < 69 mg/L
NaCl The 95" percentile of the data must be <243 mg/L
CaS04 The 95" percentile of the data must be < 351 mg/L
Electrical Conductivity |The 95" percentile of the data must be < 70 mS/m

Physical pH The 5™ percentile of the data must be 6.5 to 8.0, and the 95th percentile 8.0

variables to8.8
Dissolved oxygen The 5% percentile of the data must be = 7.0 mg/L

Nutrients Lﬁtrilg;gr?r(grﬁpll;; The 50 percentile of the data must be < 0.7 mg/L
PO4+-P The 50™ percentile of the data must be < 0.025 mg/L

Response Chl-a phytoplankton | The 50 percentile of the data must be < 20 pg/L

variables Chl-a periphyton The 50" percentile of the data must be < 21 mg/m?
Ammonia The 95" percentile of the data must be < 0.044 mg/L

s Atrazine The 95" percentile of the data must be < 0.064 mgl/|
Fluoride The 95" percentile of the data must be < 2.5 mg/L
Endosulfan The 95" percentile of the data must be < 0.13 pg/l

Table 5.2: EWR2: Water Quality Ecological Specifications

River: Vaal EWR 2: Downstream Grootdraai ‘é"ﬁ%ﬂ guallty monitoring site/gauge:
MgSO4 The 95" percentile of the data must be < 23 mg/L
Na2S04 The 95" percentile of the data must be < 33 mg/L

. MgCl2 The 95" percentile of the data must be < 30 mg/L

Inorganic Salts .
CaClz The 95th percentile of the data must be < 57 mg/L
NaCl The 95" percentile of the data must be < 191 mg/L
CaS04 The 95™ percentile of the data must be < 351 mg/L
EC The 95" percentile of the data must be < 30 mS/m

. The 5™ percentile of the data must be 6.5 to 8.0, and the 95th percentile 8.0

Physical pH t08.8

variables =
Temperature Small deviation from the natural temperature range
Dissolved oxygen The 5" percentile of the data must be 27.5mg/L

Nutrients 2:8}3; inorganic Nitrogen The 50" percentile of the data must be < 0.25 mg/L
PQO4-P The 50" percentile of the data must be <0.025mg/L

Response Chl-a phytoplankton The 50" percentile of the data must be <18 pg/L

variables Chl-a periphyton The 50" percentile of the data must be < 16 mg/m?

Toxics Ammonia The 95" percentile of the data must be < 0.044 mg/L
Fluoride The 95" percentile of the data must be < 1.5 mg/L
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Table 5.3:

EWR3: Water Quality E

cological Specifications

River: Vaal

EWR 3: at Gladdedrift Water quality monitoring site/gauge: C1H012

MgSO4 The 95th percentile of the data must be = 37 mg/L
NazS0s The 95" percentile of the data must be < 33 mg/L
Inorganic Salts MgClz The 95" percentile of the data must be < 30 mg/L
CaClz The 95™ percentile of the data must be < 57 mg/L
NaCl The 95" percentile of the data must be < 191 mg/L
CaSO04 The 95™ percentile of the data must be < 351 mg/L
EC The 95" percentile of the data must be < 55 mS/m
Physical = -
variables bH ;I;Ige 5 percentile of the data must be 6.5 to 8.0 and the 95™ percentile 8.0 to
Dissolved oxygen The 5% percentile of the data must be = 7.5 mg/L
Nutrients Lﬁtﬂéggrﬁﬂf The 50" percentile of the data must be < 0.25 mg/L
POs-P The 50t percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton  |The 50'" percentile of the data must be < 20 pg/L
variables Chl-a periphyton The 50t percentile of the data must be < 21 mg/m?
Toxics Ammonia The 95" percentile of the data must be < 0.1 mg/L
Fluoride The 95" percentile of the data must be < 1.5 mg/L
Table 5.4: EWR4: Water Quality Ecological Specifications
River: Vaal EWR 4: at De Neys —[Water quality monitoring site/gauge: C1H012
MgSO4 The 95" percentile of the data must be < 37 mg/L
NazS04 The 95" percentile of the data must be < 33 mg/L
Inorganic Salts MgClz The 95 percentile of the data must be < 30 mg/L
CaClz The 95t" percentile of the data must be < 57 mg/L
NaCl The 95" percentile of the data must be < 191 mg/L
CaSO0a The 95" percentile of the data must be < 351 mg/L
EC The 95th percentile of the data must be < 30 mS/m
Physical The 5% percentile of the data must be 6.5 to 8.0 and the 95" percentile 8.0 to
variables PH 8.8
Dissolved oxygen The 5t" percentile of the data must be 2 7 mg/L
Nutrients L(iattrilg;re‘r?r(grml)c The 50t percentile of the data must be < 0.7 mg/L
POs-P The 50™ percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton The 50" percentile of the data must be <10 pg/L
variables Chl-a periphyton The 50 percentile of the data must be < 1.7 mg/m?
Toxics Ammonia The 95" percentile of the data must be < 0.1 mg/L
Fluoride The 95" percentile of the data must be < 1.5 mg/L
Table 5.5: EWRS: Water Quality Ecological Specifications
River: Vaal EWR 5: Skandinavia Water quality monitoring site/gauge: C2H122
MgSO4 The 95" percentile of the data must be < 37 mg/L
Na2S04 The 95" percentile of the data must be <51 mg/L
Inorganic Salts MgCl2 The 95" percentile of the data must be < 36 mg/L
CaClz The 95" percentile of the data must be < 105 mg/L
NaCl The 95" percentile of the data must be < 191 mg/L
CaS0s The 95 percentile of the data must be < 351 mg/L
EC The 95" percentile of the data must be <85 mS/m
. The 5™ percentile of the data must be 6.5 to 8.0 and the 95" percentile 8.8 to
Physical pH 9.2
variables
Temperature Temperatures should be close to natural range

Dissolved oxygen

The 5" percentile of the data must be = 6 mg/L
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Nutrients L(i)ttrilg;gr?r(s"lfmf The 50 percentile of the data must be < 1.0 mg/L
POs-P The 50t percentile of the data must be < 0.025 mg/L
séersigg'relsse Chi-a phytoplankion | The 50% percentile of the data must be = 20 pgiL
Chl-a periphyton The 50" percentile of the data must be < 21 mg/m?
Toxics Ammonia The 95" percentile of the data must be < 0.1 mg/L
Fluoride The 95" percentile of the data must be < 1.5 mg/L
Inorganic ions |Sulphate The 95th percentile of the data must be < 200 mg/L
Table 5.6: EWR6: Water Quality Ecological Specifications
River: Kiip EWR 6: Kiip Ygzt“‘f;s‘t'r'(‘;"::ysn'g‘;:'gg;? site/gauge: C1H002
MgSO4 The 95" percentile of the data must be <28 mg/L
Na250a4 The 95" percentile of the data must be <20 mg/L
i MgClz The 95" percentile of the data must be < 15 mg/L
Inorganic Salts -
CaClz The 95™ percentile of the data must be <21 mg/L
NaCl The 95" percentile of the data must be < 45 mg/L
CaSO4 The 95" percentile of the data must be < 351 mg/L
EC The 95" percentile of the data must be <55 mS/m
pH ghee 5% percentile of the data must be 6.5 to 8.0 and the 95" percentile 8.0 to
5:2"::;:; Temperature Temperatures should be close to natural range
Dissolved oxygen Must be between 7 and 8 mg/L
Turbidity _Vary by a small amount from the natural turbidity range, minor silting of|
instream habitats acceptable
Nutrients Lﬁgg':gr(sgﬁn)c The 50™ percentile of the data must be < 0.75 mg/L
POs-P The 50" percentile of the data must be < 0.020 mg/L
Response Chl-a phytoplankton The 50™ percentile of the data must be < 15 pg/L
variables Chl-a periphyton The 50t percentile of the data must be < 12 mg/m?
Toxics Ammonia The 95 percentile of the data must be < 0.044 mg/L
Fluoride The 95" percentile of the data must be < 1.5 mg/L
Table 5.7: EWRY7: Water Quality Ecological Specifications
River: Wilge EWR T: Upper Wilge | vty of EWR ot
MgSO4 The 95" percentile of the data must be < 23 mg/L
NazS04 The 95" percentile of the data must be < 33 mg/L
. MgCl2 The 95" percentile of the data must be < 30 mg/L
Inorganic Salts -
CaClz The 95" percentile of the data must be < 57 mg/L
NaCl The 95" percentile of the data must be < 191 mg/L
CaS04 The 95% percentile of the data must be < 351 mg/L
EC The 95 percentile of the data must be < 55 mS/m
pH 'sl"hze 5% percentile of the data must be 6.5 to 8.0, and the 95t percentile 8.8 to
5:%:;?:'5 Temperature Small deviation from the natural temperature range
Dissolved oxygen The 5t percentile of the data must be = 8 mg/L
Turbidity Yary by a s[nall amount from the natural turbidity range, minor silting of
instream habitats acceptable
Nutrients Lﬂiigg:r(gﬁm; The 50t percentile of the data must be between < 0.7 mg/L
PO4+-P The 50" percentile of the data must be < 0.025 mg/L
Response Chl-a phytoplankton The 50" percentile of the data must be < 15 gL
variables Chl-a periphyton The 50t percentile of the data must be < 12 mg/m2
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Toxics Ammonia The 95™ percentile of the data must be < 0.044 mg/L
Fluoride The 95™ percentile of the data must be < 1.5 mg/L
Table 5.8: EWRS: Water Quality Ecological Specifications S =
River: Wilge EWR 8: Bavaria Water quality monitoring site/gauge: C8H028
MgSOa The 95 percentile of the data must be < 16 mg/L
NazS04 The 95" percentile of the data must be < 20 mg/L
Inorganic Salts MgCl2 The 95" percentile of the data must be < 15 mg/L
CaClz The 95" percentile of the data must be < 21 mg/L
NaCl The 95t percentile of the data must be < 45 mg/L
CaS04 The 95" percentile of the data must be < 351 mg/L
EC The 95™ percentile of the data must be <55 mS/m
pH 'é't;se 5™ percentile of the data must be 6.5 to 8.0 and the 95 percentile 8.0 to
5:%:;;’:'5 Temperature Small deviation from the natural temperature range
Dissolved oxygen The 5% percentile of the data must be = 8 mg/L
Turbidity Yary by a s[nall amount from the natural turbidity range, minor silting of
instream habitats acceptable
Nutrients Lﬁﬁggﬁrgﬁnf The 50th percentile of the data must be between <0.7 mg/L
PO4-P The 50t percentile of the data must be < 0.025 mg/L
Response Chl-a phytoplankton The 50™ percentile of the data must be < 20 ug/L
variables Chl-a periphyton The 50t percentile of the data must be < 21 mg/m?
Toxics Ammonia The 95" percentile of the data must be < 0.073 mg/L
Fluoride The 95" percentile of the data must be < 1.5 mg/L
Table 5.9: EWRSY: Water Quality Ecological Specifications

River: Suikerbosrand

EWR 9: Upstream Water quality monitoring site/gauge: C2H131

MgSOa The 95™ percentile of the data must be < 37 mg/L
Na2804 The 95" percentile of the data must be < 51 mg/L
Inorganic Salts MgCl2 The 95™ percentile of the data must be < 30 mg/L
CaCliz The 95'™ percentile of the data must be < 57 mg/L
NaCl The 95" percentile of the data must be < 45 mg/L
CaSO04 The 95™ percentile of the data must be < 351 mg/L
EC The 95™ percentile of the data must be < 55 mS/m
pH 'El;tée 5t percentile of the data must be 6.5 — 8.0 and the 95 percentile 8.0 -
5:2{:;1:; Temperature Small deviation from the natural temperature range
Dissolved oxygen The 5" percentile of the data must be 2 8 mg/L
Turbidity Yary by a small amount from the natural turbidity range, minor silting of
instream habitats acceptable
Nutrients Lﬁtrilglrejsr(%fm;: The 50t percentile of the data must be < 0.7 mg/L
POs-P The 50™ percentile of the data must be < 0.020 mg/L
Response Chl-a phytoplankton The 50™ percentile of the data must be < 20 pg/L
variables Chl-a periphyton The 50 percentile of the data must < 21 mg/m?2
roxlcs Ammonia The 95" percentile of the data must be < 0.073 mg/L
Fluoride The 95™ percentile of the data must be < 1.5 mg/L
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Table 5.10: EWR10: Water Quality Ecological Specifications
River: Suikerbosrand EWR 10: Downstream IWater quality monitoring site/gauge: C2H070
MgSO4 The 95™ percentile of the data must be < 37 mg/L
Na2804 The 95t parcentila of the data must be < 51 mg/L
; MgClz The 95™ percentile of the data must be <51 mg/L
Inorganic Salts -
CaClz The 95" percentile of the data must be <105 mg/L
NaCl The 95" percentile of the data must be < 191 mg/L
CaS04 The 95 percentile of the data must be < 351 mg/L
EC The 95" percentile of the data must be < 85 mS/m
Phvsical pH The 5" percentile of the data must be between 6.5 — 8.0 and the 95"
val}i’:bles percentile 8.0 - 8.8
Temperature Small deviation from the natural temperature range
Dissolved oxygen The 5™ percentile of the data must be =2 7 mg/L
Nutrients Lﬁg@;gﬁ?ﬁﬂf The 50" percentile of the data must be < 0.7 mg/L
PO4+-P The 50t percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton The 50" percentile of the data must be < 30 ug/L
variables Chl-a periphyton The 50" percentile of the data must be < 21 mg/m?2
Toxics Ammonia The 95" percentile of the data must be < 0.100 mg/L
Fluoride The 95" percentile of the data must be < 1.5 mg/L
Table 5.11: EWR11: Water Quality Ecological Specifications
River: Blesbokspruit EWR 11: Blesbokspruit 1Water quality monitoring site/gauge: C2H185
MgSO4 The 95™ percentile of the data must be < 37 mg/L
Na2804 The 95" percentile of the data must be < 51 mg/L
Inorganic Salts MgCl2 The 95" percentile of the data must be < 36 mg/L
CaClz The 95 percentile of the data must be <105 mg/L
NaCl The 95" percentile of the data must be < 389 mg/L
CaSO04 The 95™ percentile of the data must be < 351 mg/L
EC The 95™ percentile of the data must be < 85 mS/m (<111mS/m)
pH The 5" percentile of the data must be 6.5 — 8.0 and the 95 percentile 8.0 -
Physical 8.8
variables Temperature Moderate change from the natural temperature range
Dissolved oxygen The 5™ percentile of the data must be = 6.0 mg/L
Turbidity Initiate baseline monitoring for this variable
Nutrients Lﬁtr?)ggr?r(g'ﬁm;; The 50" percentile of the data must be < 0.70 mg/L
PO4-P The 50 percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton The 50" percentile of the data must be < 20 ug/L
variables Chl-a periphyton The 50t percentile of the data must be < 21 mg/m?
Ammonia The 95" percentile of the data must be < 0.100 mg/L
Toxics Atrazine The 95" percentile of the data must be < 100 ug/L
Fluoride The 95" percentile of the data must be < 3.0 mg/L)
Endosulfan The 95" percentile of the data must be < 0.200 pg/L
Table 5.12: EWR12: Water Quality Ecological Specifications
River: Vaal EWR 12: at Vermaasdrift |Water quality monitoring site/gauge: C2H007
MgSO4 The 95 percentile of the data must be < 37 mg/L
Na2S04 The 95 percentile of the data must be < 51 mg/L
MgClz The 5" and 95" percentile of the data must be < 51 mg/L
Inorganic Salts CaCl. The 95" percentile of the data must be < 105 mg/L
NaCl The 95" percentile of the data must be < 191 mg/L
CaS04 The 95" percentile of the data must be < 351 mg/L
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EC The 95th percentile of the data must be < 85 mS/m
pH The 5" percentile of the data must be 7.5 to 8.0 and the 95th percentile 8.8 to
Physical 9.2
variables Dissolved oxygen The 5™ percentile of the data must be 2 7.5 mg/L
Turbidity Vary by a small amount from the natural turbidity range
TDS The 95™ percentile data must be <560mg/L
Nutrients Lﬁt:)lg;ggr(%am)c The 50™ percentile of the data must be < 1.0 mg/L
PO4+-P The 50 percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton | The 50™ percentile of the data must be = 30 pg/L
variables Chl-a periphyton The 50 percentile of the data must be < 84 mg/m?
Ammonia as Nitrogen |The 95" percentile of the data must be < 0.1 mg/L
Toxics Fluoride The 95" percentile of the data must be < 1.5 mg/L
Cyanide The 95th percentile data must be < 0.05 mg/L
Aluminium The 95th percentile data must be < 0.1 mg/L
. Sulphate The 95th percentile data must be < 160 mg/L
Inorganic ions - -
Magnesium The 95th percentile data must be < 33 mg/L
Table 5.13: EWR13: Water Quality Ecological Specifications
River: Vaal EWR 13: At Regina Bridge |Water quality monitoring site/gauge: C2H022

MgSOs The 95" percentile of the data must be < 37 mg/L
Naz2S04 The 95™ percentile of the data must be < 51 mg/L
Inorganic Salts MgCl: The 95" percentile of the data must be < 51 mg/L
NaCl The 95th percentile of the data must be < 191mg/L
CaClz The 95th percentile of the data must be <105 mg/L
CaS04 The 95th percentile of the data must be < 351 mg/L
EC The 95th percentile of the data must be 85 mS/m
pH 'fl;l;se 5th percentile of the data must be 7.5 to 8.0, and the 95th percentile 8.0 to
Physical Temperature Small deviation from the natural temperature range
variables Dissolved oxygen The 5" percentile of the data must be = 6 mg/L
Turbidity Vary by a small amount from the natural turbidity range
TDS The 95t percentile data must be < 560 mg/L
Nutrients Lﬁtggg%m)c The 50th percentile of the data must be < 4.0 mg/L
POs-P The 50th percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton  [The 50th percentile of the data must be < 30 pg/L
variables Chl-a periphyton The 50 percentile of the data must be < 84 mg/m?
Ammonia The 95th percentile of the data must be < 0.0438 mg/L
Toxics Fluoride The 95" percentile of the data must be < 1.5 mg/L
Aluminium The 95th percentile data must be < 0.1 mg/L
Cyanide The 95th percentile data must be < 0.05 mg/L
. Magnesium The 95th percentile data must be < 33 mg/L
Inorganic ions -
Sulphate The 95th percentile data must be < 160 mg/L
Table 5.14: EWR14: Water Quality Ecological Specifications
River: Vals EWR 14: Proklameersdrift ]Water quality monitoring site/gauge: C6H007
MgSO4 The 95" percentile of the data must be < 37 mg/L
Naz2804 The 95" percentile of the data must be < 51 mg/L
Inorganic Salts MgCl2 The 95" percentile of the data must be < 51 mg/L
CaClz The 95th percentile of the data must be < 191mg/L
NaCl The 95th percentile of the data must be < 105 mg/L
CaSO04 The 95th percentile of the data must be < 351 mg/L
Physical EC The 95" percentile of the data must be < 85 mS/m
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variables oH 'Sl;hze 5th percentile of the data must be 5.5 to 6.0 and the 95th percentile 8.8 to
Temperature Small deviation from the natural temperature range
Dissolved oxygen The 5 percentile of the data must be = 8 mg/L
Turbidity Vary by a 10% from the natural turbidity range
Nutrients Lﬁﬁgg:%ﬂ; The 50t percentile of the data must be < 0.7 mg/L
PO4+P The 50t percentile of the data must be < 0.125mg/L
Response Chl-a phytoplankton The 50t percentile of the data must be < 30ug/L
variables Chl-a periphyton The 50™ percentile of the data mustbe < 84 mg/m?
Toxics Ammonia The 95" percentile of the data must be < 0.073 mg/L
Fluoride The 95 percentile of the data must be < 1.5 mg/L
Table 5.15: EWR15: Water Quality Ecological Specifications
River: Vet EWR 15: at Fisantkraal |Water quality monitoring site/gauge: C4H004
MgSOs The 95th percentile of the data must be < 37 mg/L
Naz2804 The 95th percentile of the data must be < 51 mg/L
i MgCl2 The 95th percentile of the data must be =< 36 mg/L
Inorganic Salts -
CaClz The 95th percentile of the data must be < 69 mg/L
NaCl The 95! percentile of the data must be < 191 mg/L
CaSO0s The 95th percentile of the data must be < 351 mg/L
EC The 95th percentile of the data must be < 55 mS/m
pH The 5th percentile of the data must be 6.5 — 8.0, and the 95th percentile 8.0 -
Physical 8.8
variables Temperature Small deviation from the natural temperature range
Dissolved oxygen The 5" percentile of the data must be = 6.0 mg/L
Turbidity Vary by a small amount from the natural turbidity range
Nutrients Lﬁt:)g::?ﬁmf The 50" percentile of the data must be < 0.7 mg/L
PO4+-P The 50 percentile of the data must be < 0.058 mg/L
Response Chl-a phytoplankton | The 50 percentile of the data must be < 25 pg/L
variables Chl-a periphyton The 50" percentile of the data must be < 84 mg/m?2
Toxics Ammonia The 95t percentile of the data must be < 0.044 mg/L
Fluoride The 95™ percentile of the data must be < 1.5 mg/L
L Sulphate The 95th percentile data must be < 120 mg/L
Inorganic ions = -
Chloride The 95th percentile data must be < 100 mg/L
Table 5.16: EWR16: Water Quality Ecological Specifications
River: Vaal g‘l’(\)’eR n::‘:)f%c;vgstream Water quality monitoring site/gauge: CO9H021
MgSOa The 95" percentile of the data must be < 28 mg/L
Na2S0s The 95" percentile of the data must be < 51 mg/L
. MgClz The 95" percentile of the data must be < 30 mg/L
Inorganic Salts -
CaClz - The 95" percentile of the data must be < 69 mg/L
NaCl The 95! percentile of the data must be < 191mg/L
CaS04 The 95% percentile of the data must be < 351 mg/L
EC The 95th percentile of the data must be < 55 mS/m
pH The 5t" percentile of the data must be between 6.5 to 8.0, and the 95t
Physical percentile between 8.0 to 8.8
variables Temperature Small deviation from the natural temperature range
Dissolved oxygen The 5% percentile of the data must be 2 6 mg/L
Turbidity Vary by a small amount from the natural turbidity range
Nutrients Lﬁﬁg:ﬁrgﬁm? The 50 percentile of the data must be < 0.25 mg/L
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PO4-P The 50" percentile of the data must be = 0.025 mg/L
Response Chl-a phytoplankton The 50th percentile of the data must be < 30 pg/L
variables Chl-a periphyton The 50t percentile of the data must be < 84 mg/m?
Ammonia as Nitrogen  [The 85th percentile of the data must be £ 0.073. mg/L
Toxics Fluoride The 95" percentile of the data must be < 3.0 mg/L
Atrazine The 95™ percentile data must be < 0.079 mg/L
Endosulfan The 95" percentile data must be < 0.15 pg/L
Table 5.17: EWR17: Water Quality Ecological Specifications
River: Harts EWR 17: Lioyds weir Water quality monitoring site/gauge: C3H016
MgSOa4 The 95" percentile of the data must be < 37 mg/L
Naz2S04 The 95" percentile of the data must be < 51 mg/L
; MgCl2 The 95th percentile of the data must be <51 mg/L
Inorganic Salts e
CaClz The 95™ percentile of the data must be < 105 mg/L
NaCl The 95 percentile of the data must be < 389 mg/L
CaSO0a The 95 percentile of the data must be < 351 mg/L
EC The 95 percentile of the data must be < 85 mS/m
oH The 5" percentile of the data must be 6.5 to 8.0 and the 95™ percentile 8.0 to
Physical 8.8
variables Temperature Small deviation from the natural temperature range
Dissolved oxygen 5t percentile of the data must be 2 6.0 mg/L
Turbidity Vary by a small amount from the natural turbidity range
Nutrients L(i)tt'?)ggr?r?ﬁn)c The 50th percentile of the data must be < 1.0 mg/L
PO4+-P The 50" percentile of the data must be < 0.025 mg/L
Response Chl-a phytoplankton The 50" percentile of the data must be < 30ug/L
variables Chl-a periphyton The 50th percentile of the data must be < 84 mg/m?
Toxics Ammonia as Nitrogen |The 95th percentile of the data must be < 0.073 mg/L
Fluoride The 95" percentile of the data must be < 1.5 mg/L
Table 5.18: EWR18: Water Quality Ecological Specifications
River: Vaal EWR 18: at Schmidtsdrift (Water quality monitoring site/gauge: COH024
MgSOs The 95th percentile of the data must be < 28 mg/L
Na2S04 The 95th percentile of the data must be < 51 mg/L
, MgCl2 The 95th percentile of the data must be < 30 mg/L
Inorganic Salts -
CaCl2 The 95th percentile of the data must be < 105 mg/L
NaCl The 95th percentile of the data must be < 191 mg/L
CaS0q The 95th percentile of the data must be < 351 mg/L
EC The 95th percentile of the data must be < 85 mS/m
. The 5th percentile of the data must be 6.5 to 8.0 and the 95th percentile 8.0
Physical pH t0 8.8
variables - -
Dissolved oxygen The 5th percentile of the data must be = 4 mg/L
Turbidity The 5th percentile of the data must be = 4 mg/L
Nutrients L?ttilglggr?ﬁﬂ)c The 50th percentile of the data must be < 0.7 mg/L
PO4+-P The 50 percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton | The 50" percentile of the data must be < 30 pg/L
variables Chl-a periphyton The 50th percentile of the data must be < 84 mg/m?
Toxics Ammonia as Nitrogen [The 95th percentile of the data must be < 0.073 mg/L

Fluoride

The 95" percentile of the data must be < 1.5 mg/L
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Table 5.19:

EWR WA1: Water Quality Ecological Specifications

River: Waterval

EWR WA1: Waterval_1 ]Water quality monitoring site/gauge: C1H036

EC The 95th percentile of the data must be < 85 mS/m
Physical " The 5th nercentile of tha data must he 5.0 t0 5.6 and the Q5th parcentile 2.2
variables all to 10.0

Dissolved oxygen The Sth percentile of the data must be = 6.5 mg/L
Nutrients (l\:\;tora;t)e (NOs) + Nitrite The 50th percentile of the data must be < 4.0 mg/L

PO4-P The 50t percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton  |The 50" percentile of the data must be < 30 pg/L
variables Chl-a periphyton The 50th percentile of the data must be < 84 mg/m?

Ammonia as Nitrogen |The 95th percentile of the data must be < 0.1 mg/L

Fluoride The 95" percentile of the data must be < 3.0 mg/L

Atrazine The 95" percentile data must be < 0.1 mg/L

Endosulfan The 95 percentile data must be < 0.20 pg/L

Cadmium (hard) The 95" percentile data must be < 0.005 mg/L
Toxics Chromium (V1) The 95" percentile data must be < 0.2 mg/L

Copper (hard) The 95" percentile data must be < 0.008 mg/L

Manganese The 95" percentile data must be < 1.3 mg/L

Lead (hard) The 95" percentile data must be < 0.013 mg/L

Mercury The 95" percentile data must be < 0.0017 mg/L

Selenium The 95" percentile data must be < 0.030 mg/L

Zinc The 95" percentile data must be < 0.036 mg/L
Table 5.20: EWR WA2:; Water Quality Ecological Specifications

River: Waterval

EWR WA2: Waterval_2 ]Water quality monitoring site/gauge: C1H030

EC The 95th percentile of the data must be < 85 mS/m
Physical The 5th percentile of the data must be 5.0 to 5.6 and the 95th percentile 9.2
variables PH to 10.0
Dissolved oxygen The 5th percentile of the data must be 2 6.5 mg/L
Nutrients N[Orazt)e (NOs) + Nitrite The 50th percentile of the data must be < 4.0 mg/L
PO4-P The 50" percentile of the data must be < 0.125mg/L
Response Chl-a phytoplankton | The 50" percentile of the data must be < 30 pg/L
variables Chl-a periphyton The 50th percentile of the data must be <84 mg/m?2
Ammonia as Nitrogen |The 95th percentile of the data must be < 0.1 mg/L
Fluoride The 95" percentile of the data must be < 3.0 mg/L
Atrazine The 95" percentile data must be < 0.1 mg/L
Endosulfan The 95" percentile data must be < 0.20 ug/L
Cadmium (hard) The 95" percentile data must be < 0.005 mg/L
Toxics Chromium (V1) The 95" percentile data must be < 0.2 mg/L
Copper (hard) The 95" percentile data must be < 0.008 mg/L
Manganese The 95 percentile data must be < 1.3 mg/L
Lead (hard) The 95" percentile data must be < 0.013 mg/L
Mercury The 95" percentile data must be < 0.0017 mg/L
Selenium The 95" percentile data must be < 0.030 mg/L
Zinc The 95" percentile data must be < 0.036 mg/L
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Table 5.21:

EWR $1: Water Quality

Ecological Specifications

River: Schoonspruit

EWR S$1: downstream
Schoonspruit Eye

Water quality monitoring site/gauge: No site
in vicinity

EC The 95th percentile of the data must be < 55 mS/m
Pliysical- H The bth perceitiie of the data must be 5.6 1o 5.9 and the 95ih percentiie 8.5
variables P to 8.8
Dissolved oxygen The 5th percentile of the data must be 2 7.0 mg/L
, Nitrate (NOs) + Nitrite |- 50t percentile of the data must be < 2.5 mg/L
Nutrients (NO2)
POs-P The 50" percentile of the data must be < 0.02 mg/L
Response Chl-a phytoplankton | The 50™ percentile of the data must be < 10 ug/L
variables Chl-a periphyton The 50th percentile of the data must be < 12 mg/m?
Table 5.22: EWR $3: Water Quality Ecological Specifications

River: Schoonspruit

EWR S$3: downstream
Taaibosspruit and

Rietspruit confluence Sie

Water quality monitoring site/gauge: No active

EC The 95th percentile of the data must be £ 70 mS/m
Physical H The 5th percentile of the data must be 5.2 to 5.4 and the 95th percentile 9.3
variables P t0 9.6
Dissolved oxygen The 5th percentile of the data must be = 6.5 mg/L
Nitrate (NO3) + Nitrite .
Nutrients (NO2) The 50th percentile of the data must be < 2.5 mg/L
PO4-P The 50t percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton  |The 50™ percentile of the data must be < 20 pg/L
variables Chl-a periphyton The 50th percentile of the data must be <21 mg/m?2
Table 5.22: EWR S4: Water Quality Ecological Specifications

River: Schoonspruit

EWR S4: downstream

JohanNesasDam Water quality monitoring site/gauge: C2H073

EC The 95th percentile of the data must be < 85 mS/m
Physical The 5th percentile of the data must be 5.2 to 5.4 and the 95th percentile 9.3
variables pH to 9.6
Dissolved oxygen The 5th percentile of the data must be 26.5 mg/L
Nitrate (NOs) + Nitrite The 50th percentile of the data must be < 2.5 mg/L
Nutrients (NO2)
POs-P The 50™ percentile of the data must be < 0.125 mg/L
Response Chl-a phytoplankton  |The 50™ percentile of the data must be < 20 ug/L
variables Chl-a periphyton The 50th percentile of the data must be <21 mg/m?

Inorganic ions

Sulphate

The 95th percentile of the data must be < 200 mg/L

Ammonia as Nitrogen

The 95th percentile of the data must be < 0.073 mg/L

Aluminium

The 95" percentile of the data must be < 0.1 mg/L

Manganese The 95" percentile of the data must be <0.250 mg/L
Toxics Uranium The 95 percentile of the data must be <0.03 mg/L
Iron The 95™ percentile of the data must be <0.25 mg/L
Chromium (VI) The 95" percentile data must be < 0.2 mg/L
Copper (hard) The 95" percentile data must be < 0.008 mg/L
Cyanide (free) The 95™ percentile data must be < 0.050 mg/L
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6. PROPOSED RESERVE FOR GROUNDWATER

Table 6.1 below presents the Groundwater Reserve for the Vaal Catchment area derived using the

A groundwater quantity ranking approach was applied using the stress index (Sl) principle. The
stress index provides a measure of the groundwater balance in a groundwater unit (in this case the
quaternary catchment) indicating the fraction of how much of the groundwater recharge [volume] is
used, i.e. (i) amount required for BHN (25 I/c/d), (ii) the volume of groundwater supporting the base
flow (i.e. the baseflow requirement of the quaternary catchment), and (iii) the actual groundwater
use/abstraction. When the Sl is =/> 1.00 it means that all the recharged groundwater is “allocated”.
The “safe” cut off is 0.65 of 65% of the groundwater recharge. Sl is an indicator of the groundwater

use impact.

The prescribed GRDM algorithm was used and an “allocable groundwater” volume (MCM/a) was
calculated. The potential impact of groundwater abstraction on the surface water component in the
quaternary catchments is listed. According to the GRDM algorithm for calculating the “groundwater
component” of a water resource unit (i.e. in this case it's the quaternary catchment). This algorithm
is explained in the GRDM protocols, and it indicates the component of the annual recharge that is
still available after BHN, baseflow requirements and the current water use is subtracted from the
calculated groundwater recharge. Sl is used as an indicator in a table format to sort and rank the
dataset to highlight quaternary catchments where the groundwater balance is approaching over

utilisation.

The groundwater quality for each quaternary catchment, where available in a data count of >9, was
applied and the ranking of the groundwater quality is according to the guideline: “Quality of domestic
water supplies Volume 1: Assessment Guide”. 1998. Water Research Commission, the Department
of Water Affairs and Forestry & the Department of Health.

NOTE:

Class 0 This is ideal water quality, suitable for lifetime use, with no adverse health effects on the user. This
class is essentially the same as the target water quality range in the 2™ edition of the South African
Water Quality Guidelines for Domestic Use (DWAF, 1996).

Class | Water in this class is safe for lifetime use, but falls short of the ideal water quality in that there may be
instances of adverse health effects, but these are usually mild, and overt health effects are almost
sub-clinical and difficult to demonstrate. Water in Class | does not cause health effects under normal
circumstances. Aesthetic effects may, however, be apparent.

Class Il Water in this class is defined as that where adverse health effects are unusual for limited short-term
use. Adverse health effects may become more common particularly with prolonged use over many
years, or with lifetime use. This class represents water suitable for short-term or emergency use only,
but not necessarily suitable for continuous use over a lifetime.

Class lll This water has constituents in a concentration range where serious health effects might be
anticipated, particularly in infants or elderly people with short-term use, and even more so with longer
term use. The water in this class is not suitable for use as drinking water without adequate treatment
to shift the water into a lower and safer class.
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PROPOSED GROUNDWATER RESERVE — WATER QUALITY COMPONENT

The groundwater quality of quaternary catchments with available hydrochemistry data was
assessed against the domestic water target water quality ranges as shown in Table 6.2 and Table
6.3. A summary of the results for the groundwater quality classification at quaternary level in terms
of the basic human needs requirement is included in the tables that follow (Tables 6.4 —6.73).

Table 6.2: Chemical water quality

B 1

GhericaliPargmeter :.’Jvnaizr Suely Rang‘::ss 0 Class | Class Il Class il
Calcium as Ca mg/l 0- 80 80-150 150 - 300 > 300
Magnesium as Mg mg/l 0-30 30-70 70-100 >100
Potassium as K mg/l 0-25 25-50 50 - 100 > 100
Sodium as Na mg/l 0-100 100 - 200 200 - 400 > 400
Chloride as CI mg/l 0-100 100 - 200 200 - 600 > 600
Sulphate as SO4 mg/l 0-200 200 - 400 400 - 600 > 600
Nitrate as NOx-N mg/l 0-6 6-10 10-20 >20
Fluoride as F mg/l <07 07-1.0 1.0-1.5 >1.5
Total hardness as CaCOgz mg/l 0-200 200 - 300 300 - 600 > 600

1) Reference: Classification System in terms of - Water Research Commission: Quality of Domestic Water Supplies — Volume 1.
Report No. TT 101/98, Second Edition, 1998.

Table 6.3: Physical water quality

Physical P . Water Quality Ranges?

ysl b Units Class 0 Class | Class Il Class lll
pH (pH Units) 6-9 5-6&9-95 45 -5 & 95-10 [ <40r>10
Total Dissolved Solids mg/l 0 -450 450 - 1000 1000 - 2400 > 2400
Electrical Conductivity mS/m 0-70 70-150 150 - 370 > 370

2) Reference: Classification System in terms of - Water Research Commission: Quality of Domestic Water Supplies — Volume 1.
Report No. TT 101/98, Second Edition, 1998.

The water quality for the following quaternary catchments were not assessed due to insufficient information
(lack of representable groundwater quality data):

C11A; C11B; C11C; C11D; C11E; C11F; C11G; C11J; C11K; C11L; C11M
C12A; C12B; C12C; C12E; C12F; C12G; C12H; C12J; C12K; C12L

C13A; C13B; C13C; C13D; C13E; C13F; C13G

C21A; C21B

C22G

C23A; C23C

C25D

C41B; C41C; C41E; C41F; C41G; C41H; C41J

C42A; C42B; C42C; C42D; C42E; C42F; C42G; C42H; C42J; C42K; C42L
C43C; C43D

C60A; C60B; C60C; C60D; C60F; C60G; C60H; C60J

C70A;C70B; C70C; C70E; C70F; C70G; C70H; C70J; C70K

C81A; C81B; C81C; C81D; C81E; C81G; C81H; C81J; C81K; C81L; C81M
C82A; C82C; C82D; C82E; C82F; C82G

C83A,; C83C; C83D; C83E; C83F; C83G; C83H; C83JC83K; C83L; C83M
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Table 6.4: Groundwater Quality Reserve — Quaternary catchment C11H

Vaal WMA - Quaternary catchment:
*C11H
Chemical Parameter Unit ) [B] €l 0]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)' Quality Reserve®
pH 37 8.20 9.5 - 5.0 (£0.05) 9.0
Electrical Conductivity mS/m 37 79.70 <150 88
Calcium as Ca mg/l 37 78.65 <150 87
Magnesium as Mg mg/I 37 36.28 <70 39
Sodium as Na mg/l 37 48.76 <200 54
Potassium as K mg/| 37 4.24 <50 4.7
Total Hardness as CaCO3 mg/l 37 345.8 <300 380
Chloride as ClI mg/| 37 32.32 <200 36
Sulphate as SO4 mg/l 37 61.58 <400 68
Nitrate as NOx-N mg/I 37 4.75 <10 5.2
Fluoride as F mg/l 37 0.35 <1.0 0.39
Water Quality Class Class 2
1 Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and
3 Median value plus 10%.
* Indicates that only post-1995 hydrochemical datasets for the specific quaternary catchment were used.

Table 6.5: Groundwater Quality Reserve — Quaternary catchment C12D

Vaal WMA — Quaternary catchment:
*C12D
Chemical Parameter Unit [Al [B] [€] D]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)? Quality Reserve?®
pH 34 8.13 9.5 - 5.0 (+0.05) 9.0
Electrical Conductivity mS/m 34 89.25 <150 98
Calcium as Ca mg/l 34 84.75 <150 93
Magnesium as Mg mg/l 34 48.91 <70 54
Sodium as Na mg/| 34 29.33 <200 32
Potassium as K mg/Il 34 8.34 <50 9
Total Hardness as CaCO3 mg/I 34 413 <300 454
Chloride as CI mg/I 34 44.61 <200 49
Sulphate as SO4 mg/l 34 96.36 <400 106
Nitrate as NOx-N mg/l 34 3.63 <10 4
Fluoride as F mg/l 34 0.28 <1.0 0.3
Water Quality Class Class 2
1 Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and
3 Median value plus 10%.
* Indicates that only post-1995 hydrochemical datasets for the specific quaternary catchment were used
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Table 6.6: Groundwater Quality Reserve — Quaternary catchment C21C

Vaal WMA - Quaternary catchment:
c21C
Chemical Parameter Unit 1Al [B] [€] [0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)’ Quality Reserve?
pH 67 7.65 9.5 — 5.0 (£0.05) 8.4
Electrical Conductivity mS/m 67 57.20 <150 63
Calcium as Ca mg/l 67 40.10 <150 44
Magnesium as Mg mgl/l 67 19.40 <70 21
Sodium as Na mg/Il 67 39.10 <200 43
Potassium as K mg/l 67 4.98 <50 5
Total Hardness as CaCOs3 mg/l 67 180 <300 198
Chloride as ClI mgl/l 67 43.40 <200 48
Sulphate as SO4 mg/l 67 31.60 <400 35
Nitrate as NOx-N mg/l 67 0.10 <10 0.11
Fluoride as F mg/| 67 0.71 <1.0 0.78
Water Quality Class Class 0

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

Table 6.7: Groundwater Quality Reserve — Quaternary catchment C21D

Vaal WMA - Quaternary catchment:

C21D*
Chemical Parameter Unit 1Al [B] [C] [D]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)' Quality Reserve?
pH 17 7.37 9.5 — 5.0 (+0.05) 8.1
Electrical Conductivity mS/m 17 27.50 <150 30
Calcium as Ca mg/l 17 19.10 <150 21
Magnesium as Mg mg/| 17 11 <70 12
Sodium as Na mg/| 17 13.40 <200 15
Potassium as K mg/l 17 2.20 <50 2.4
Total Hardness as CaCOs mg/l 17 101.60 <300 112
Chloride as CI mg/l 17 8.50 <200 9
Sulphate as SO4 mg/l 17 6.10 <400 7
Nitrate as NOx-N mgl/l 17 0.23 <10 0.25
Fluoride as F mg/l 17 0.12 <1.0 0.13
Water Quality Class Class 0

' Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and

% Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset)
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Table 6.8: Groundwater Quality Reserve — Quaternary catchment C21E

Vaal WMA - Quaternary catchment:
C21E*
Chemical Parameter Unit [A] [B] [C] (D]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)! Quality Reserve?®
pH 1 7.52 9.5 - 5.0 (+0.05) 8.3
Electrical Conductivity mS/m 1 51.90 <150 57
Calcium as Ca mg/l 11 39.70 <150 44
Magnesium as Mg mg/l 1 20.90 <70 23
Sodium as Na mg/l 11 26.00 <200 29
Potassium as K mg/l 11 10.43 <50 11
Total Hardness as CaCOs3 mg/l 11 185.2 <300 203
Chloride as Cl mg/l 11 29.50 <200 32
Sulphate as SO4 mg/| 11 32.30 <400 36
Nitrate as NOx-N mg/l 11 1.73 <10 1.9
Fluoride as F mg/l 11 0.17 <1.0 0.19
Water Quality Class Class 1

"Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2 Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset)

Table 6.9: Groundwater Quality Reserve — Quaternary catchment C21F

Vaal WMA - Quaternary catchment:
*C21F
Chemical Parameter Unit (Al [B] [€] [D]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)? Quality Reserve?®
pH 31 7.92 9.5 — 5.0 (+0.05) 8.7
Electrical Conductivity mS/m 31 41.80 <150 46
Calcium as Ca mg/l 31 39.34 <150 43
Magnesium as Mg mg/| 31 19.71 <70 22
Sodium as Na mg/t 31 10.72 <200 12
Potassium as K mg/l 31 0.50 <50 1
Total Hardness as CaCOs mg/l 31 179.5 <300 198
Chloride as CI mg/l 31 25.60 <200 28
Sulphate as SO4 mg/| 31 12.87 <400 14
Nitrate as NOx-N mg/l 31 2.88 <10 3.21
Fluoride as F mg/l 31 0.13 <1.0 0.15
Water Quality Class Class 0

' Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* |ndicates that only post-1995 hydrochemical datasets for the specific quaternary catchment were used
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Table 6.10: Groundwater Quality Reserve — Quaternary catchment C21G

Vaal WMA - Quaternary catchment:
Cc21G*
Chemical Parameter Unit 1Al [B] [€] [0]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)? Quality Reserve®
pH 15 7.58 9.5 - 5.0 (+0.05) 8.3
Electrical Conductivity mS/m 15 48.30 <150 53
Calcium as Ca mg/! 15 32 <150 35
Magnesium as Mg mg/l 15 20.80 <70 23
Sodium as Na mgl/l 15 23.80 <200 26
Potassium as K mg/l 15 3.23 <50 4
Total Hardness as CaCO3 mg/l 15 165.6 <300 182
Chloride as Cl mg/| 15 12.409 <200 14
Sulphate as SO4 mg/l 15 12.40 <400 14
Nitrate as NOx-N mg/l 15 1.52 <10 2
Fluoride as F mg/| 15 0.21 <1.0 0.23
Water Quality Class Class 0
"Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and
3 Median value plus 10%.
* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset)

Table 6.11: Groundwater Quality Reserve — Quaternary catchment C22A

Vaal WMA - Quaternary catchment:
C22A
Chemical Parameter Unit [Al [B] [€] 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)' Quality Reserve®
pH 45 8.00 9.5 - 5.0 (£0.05) 8.1
Electrical Conductivity mS/m 45 46.5 <150 51
Calcium as Ca mg/l 45 38.6 <150 43
Magnesium as Mg mg/l 45 29.0 <70 32
Sodium as Na mg/l 45 8.00 <200 8.8
Potassium as K mg/Il 45 0.96 <50 1.1
Total Hardness as CaCOs3 mg/l 45 215.8 <300 237
Chloride as CI mg/l 45 5.8 <200 6.4
Sulphate as SO4 mg/l 45 90.0 <400 99
Nitrate as NOx-N mgl/l 45 4.07 <10 45
Fluoride as F mg/l 45 0.10 <1.0 0.11
Water Quality Class Class 1
" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and
3 Median value plus 10%.
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Table 6.12: Groundwater Quality Reserve — Quaternary catchment C22B

Vaal WMA - Quaternary catchment:
c22B*
Chemical Parameter Unit [A] [B] [cl [D]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)! Quality Reserve®
pH 53 7.70 9.5 - 5.0 (+0.05) 8.5
Electrical Conductivity mS/m 53 134.10 <150 148
Calcium as Ca mg/| 53 106.45 <150 117
Magnesium as Mg mg/l 53 58.70 <70 65
Sodium as Na mg/l 53 46.25 <200 51
Potassium as K mg/l 53 3.75 <50 4
Total Hardness as CaCOs3 mg/l 53 507.5 <300 558
Chloride as Cl mg/l 53 55.10 <200 61
Sulphate as SO4 mg/l 53 308.70 <400 340
Nitrate as NOx-N mg/l 53 2.40 <10 2.6
Fluoride as F mg/Il 53 0.15 <1.0 0.17
Water Quality Class Class 2

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses

used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset)

Table 6.13: Groundwater Quality Reserve — Quaternary catchment C22C

Vaal WMA — Quaternary catchment:
c22C
Chemical Parameter Unit Al [B] €1 D]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)? Quality Reserve®
pH 123 7.79 9.5-5.0 (+0.05) 8.6
Electrical Conductivity mS/m 123 57 <150 63
Calcium as Ca mg/I 123 44.0 <150 50
Magnesium as Mg mg/l 123 32.0 <70 35
Sodium as Na mg/t 123 14.8 <200 16
Potassium as K mg/l 123 1.84 <50 2
Total Hardness as CaCOs3 mg/l 123 241.6 <300 266
Chiloride as Cl mg/l 123 16.8 <200 19
Sulphate as SO4 mg/l 123 23.2 <400 26
Nitrate as NO,-N mg/l 123 2.38 <10 2.6
Fluoride as F mg/l 123 0.10 <1.0 0.11
Water Quality Class Class 1

' Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses

used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2 Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.
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Table 6.14: Groundwater Quality Reserve — Quaternary catchment C22D

Vaal WMA — Quaternary catchment:
C22D*
Chemical Parameter Unit (Al [B] [cl [Pl
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)? Quality Reserve®
pH 182 7.60 9.5 — 5.0 (+£0.05) 8.4
Electrical Conductivity mS/m 182 38.15 <150 42
Calcium as Ca mg/l 182 35.90 <150 39
Magnesium as Mg mg/l 182 22.85 <70 25
Sodium as Na mg/l 182 6.30 <200 7
Potassium as K mg/l 182 0.84 <50 1
Total Hardness as CaCOs3 mg/| 182 183.7 <300 202
Chloride as Cl mg/| 182 6.25 <200 7
Sulphate as SO4 mg/l 182 9 <400 10
Nitrate as NOx-N mg/l 182 1.20 <10 13
Fluoride as F mg/l 182 0.10 <1.0 0.11
Water Quality Class Class 1

1 Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide),and

8 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset

Table 6.15: Groundwater Quality Reserve — Quaternary catchment C22E

Vaal WMA - Quaternary catchment:
C22E*
Chemical Parameter Unit [Al [B] [l 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)' Quality Reserve®
pH 181 7.68 9.5 - 5.0 (+0.05) 8.5
Electrical Conductivity mS/m 181 38.70 <150 43
Calcium as Ca mgl/l 181 33.80 <150 37
Magnesium as Mg mg/l 181 22.90 <70 25
Sodium as Na mgl/l 181 10.10 <200 11
Potassium as K mg/l 181 0.94 <50 1
Total Hardness as CaCOs mg/l 181 178.70 <300 197
Chiloride as Cl mg/l 181 7.10 <200 8
Sulphate as SO4 mg/| 181 9.70 <400 11
Nitrate as NOx-N mgl/l 181 1.05 <10 1.2
Fluoride as F mg/l 181 0.13 <1.0 0.14
Water Quality Class Class 0

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset
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Table 6.16: Groundwater Quality Reserve — Quaternary catchment C22F

Vaal WMA - Quaternary catchment:
C22F*
Chemical Parameter Unit [A] [B] [c] 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)? Quality Reserve?®
pH 39 7.60 9.5 - 5.0 (+0.05) 8.4
Electrical Conductivity mS/m 39 48.30 <150 53
Calcium as Ca mg/l 39 42.70 <150 47
Magnesium as Mg mg/l 39 22.30 <70 25
Sodium as Na mg/l 39 18 <200 20
Potassium as K mg/l 39 1.61 <50 2
Total Hardness as CaCOs mg/l 39 198.5 <300 218
Chiloride as Cl mg/l 39 14.40 <200 16
Sulphate as SOs mg/| 39 10.30 <400 11
Nitrate as NOx-N mg/l 39 0.50 <10 0.55
Fluoride as F mg/l 39 0.20 <1.0 0.22
Water Quality Class Class 1

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses

used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

¢ Based on pre-1995 hydrochemistry dataset (most representative spatial dataset

Table 6.17: The results of the Groundwater Component - QC C22H

Vaal WMA - Quaternary catchment:
C22H*
Chemical Parameter Unit Al [B] €] 0]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)! Quality Reserve?
pH 30 7.21 9.5 - 5.0 (+0.05) 7.9
Electrical Conductivity mS/m 30 18.30 <150 20
Calcium as Ca mg/l 30 14.50 <150 16
Magnesium as Mg mg/| 30 6 <70 7
Sodium as Na mg/| 30 7.05 <200 8
Potassium as K mg/| 30 0.91 <50 1
Total Hardness as CaCOs3 mg/l 30 60.9 <300 67
Chloride as CI mg/l 30 4.45 <200 5
Sulphate as SOs mg/| 30 4.70 <400 5
Nitrate as NOx-N mg/l 30 0.11 <10 0.12
Fluoride as F mg/l 30 0.14 <1.0 0.15
Water Quality Class Class 0

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset
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Table 6.18: Groundwater Quality Reserve — Quaternary catchment C22J

Vaal WMA - Quaternary catchment:
C22J*
Chemical Parameter Unit [A] [B] [cl 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)! Quality Reserve®
pH 30 7.40 9.5 — 5.0 (+0.05) 8.1
Electrical Conductivity mS/m 30 56.10 <150 62
Calcium as Ca mg/l 30 47.70 <150 52
Magnesium as Mg mg/| 30 27.65 <70 30
Sodium as Na mg/l 30 23.75 <200 26
Potassium as K mg/l 30 117 <50 1.3
Total Hardness as CaCOs mg/| 30 233.0 <300 256
Chloride as Cl mg/l 30 17.35 <200 19
Sulphate as SOs mg/l 30 21.85 <400 24
Nitrate as NOx-N mg/l 30 4.29 <10 5
Fluoride as F mg/| 30 0.21 <1.0 0.23
Water Quality Class Class 1
' Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and
3 Median value plus 10%.
* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset

Table 6.19: Groundwater Quality Reserve — Quaternary catchment C22K

Vaal WMA - Quaternary catchment:
C22K*
Chemical Parameter Unit Al [B] €1 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)? Quality Reserve?®
pH 9 7.71 9.5 -5.0 (+0.05) 8.5
Electrical Conductivity mS/m 9 50.60 <150 56
Calcium as Ca mg/l 9 40.20 <150 44
Magnesium as Mg mg/l 9 13 <70 14
Sodium as Na mg/l 9 33.60 <200 37
Potassium as K mg/l 9 273 <50 3
Total Hardness as CaCOz mg/| 9 153.9 <300 169
Chiloride as CI mg/l 9 17.80 <200 20
Sulphate as SO4 mg/l 9 3.10 <400 34
Nitrate as NO«-N mg/l 9 0.20 <10 0.22
Fluoride as F mg/l 9 0.28 <1.0 0.31
Water Quality Class Class 0
" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and
3 Median value plus 10%.
* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset
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Table 6.20: Groundwater Quality Reserve — Quaternary catchment C23B

Vaal WMA - Quaternary catchment:
C23B*
Chemical Parameter Unit Al [B] €] [0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)' Quality Reserve?
pH 16 7.64 9.5 — 5.0 (+0.05) 8.4
Electrical Conductivity mS/m 16 43.10 <150 47
Calcium as Ca mg/| 16 31.05 <150 34
Magnesium as Mg mg/! 16 20.45 <70 23
Sodium as Na mg/| 16 15.95 <200 18
Potassium as K mg/I 16 2.37 <50 3
Total Hardness as CaCOs mg/I 16 161.7 >300 178
Chloride as CI mg/l 16 13.30 <200 15
Sulphate as SO4 mg/| 16 10.25 <400 11
Nitrate as NOx-N mg/l 16 2.44 <10 3
Fluoride as F mg/| 16 0.23 <1.0 0.25
Water Quality Class Class 0

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset

Table 6.21: Groundwater Quality Reserve — Quaternary catchment C23C

Vaal WMA — Quaternary catchment:
*C23C
Chemical Parameter Unit Al [B] €] 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)’ Quality Reserve?
pH 35 7.92 9.5 - 5.0 (£0.05) 8.7
Electrical Conductivity mS/m 35 64.80 <150 71
Calcium as Ca mg/l 35 42.45 <150 47
Magnesium as Mg mg/| 35 27.76 <70 31
Sodium as Na mg/l 35 53.10 <200 58
Potassium as K mg/l 35 4.61 <50 5
Total Hardness as CaCOs mg/I 35 220.3 <300 242
Chloride as Cl mg/I 35 24.50 <200 26
Sulphate as SO4 mg/| 35 19.40 <400 21
Nitrate as NOx-N mg/l 35 4.07 <10 5
Fluoride as F mg/l 35 0.42 <1.0 0.46
Water Quality Class Class 1

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Indicates that only post-1995 hydrochemical datasets for the specific quatemary catchment were used.
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Table 6.22: The results of the Groundwater Component — QC C23D

Vaal WMA — Quaternary catchment:
C23D*
Chemical Parameter Unit [Al [B] €] (]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)' Quality Reserve®
pH 74 7.08 9.5 - 5.0 (+0.05) 7.8
Electrical Conductivity mS/m 74 20.40 <150 22
Calcium as Ca mgl/l 74 16 <150 18
Magnesium as Mg mgl/l 74 10.70 <70 12
Sodium as Na mg/I| 74 3.80 <200 4
Potassium as K mg/l 74 0.78 <50 1
Total Hardness as CaCOs mg/| 74 84.0 <300 92
Chloride as Cl mgl/l 74 2.25 <200 2.5
Sulphate as SO4 mg/l 74 12.90 <400 14
Nitrate as NOx-N mg/l 74 0.53 <10 1
Fluoride as F mgl/l 74 0.05 <1.0 0.06
Water Quality Class Class 0

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset

Table 6.23: Groundwater Quality Reserve — Quaternary catchment C23E

Vaal WMA — Quaternary catchment:

C23E*
Chemical Parameter Unit Al [B] €1 [P]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)' Quality Reserve?
pH 34 7.56 9.5~ 5.0 (+0.05) 8.3
Electrical Conductivity mS/m 34 50.4 <150 55
Calcium as Ca mg/l 34 51.1 <150 56
Magnesium as Mg mg/l 34 33.7 <70 37
Sodium as Na mg/| 34 9.9 <200 11
Potassium as K mg/| 34 1.29 <50 1.4
Total Hardness as CaCOs mg/l 34 266.4 <300 293
Chloride as CI mg/l 34 5.15 <200 6
Sulphate as SOs mg/l 34 24.6 <400 27
Nitrate as NOx-N mg/l 34 1.96 <10 2
Fluoride as F mg/l 34 0.05 <1.0 0.06
Water Quality Class Class 1

1 Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset
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Table 6.24: Groundwater Quality Reserve — Quaternary catchment C23F

Vaal WMA - Quaternary catchment:
C23F*
Chemical Parameter Unit [Al [B] [cl [0]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)' Quality Reserve®
pH 14 7.72 9.5 — 5.0 (+0.05) 8.5
Electrical Conductivity mS/m 14 31.20 <150 34
Calcium as Ca mg/l 14 30.90 <150 34
Magnesium as Mg mg/l 14 16.75 <70 18
Sodium as Na mg/l 14 3.40 <200 4
Potassium as K mg/l 14 0.90 <50 1
Total Hardness as CaCO3 mg/l 14 146.1 <300 161
Chloride as ClI mgl/l 14 3.35 <200 3.7
Sulphate as SO4 mg/l 14 2 <400 2.2
Nitrate as NO«-N mg/l 14 1 <10 1.1
Fluoride as F mg/l 14 0.12 <1.0 0.13
Water Quality Class Class 0

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset

Table 6.25: Groundwater Quality Reserve — Quaternary catchment C23G

Vaal WMA — Quaternary catchment:
C23G*
Chemical Parameter Unit (Al el € ]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)? Quality Reserve?®
pH 196 7.78 9.5 — 5.0 (+0.05) 8.6
Electrical Conductivity mS/m 196 88.95 <150 98
Calcium as Ca mg/l 196 79.95 <150 88
Magnesium as Mg mg/l 196 44.55 <70 49
Sodium as Na mg/l 196 44.35 <200 48
Potassium as K mg/l 196 1.88 <50 2
Total Hardness as CaCOs mg/l 196 383.1 <300 421
Chloride as Ci mg/l 196 45.40 <200 50
Sulphate as SO4 mg/l 196 228.05 <400 251
Nitrate as NOx-N mg/l 196 2.11 <10 2.3
Fluoride as F mg/l 196 0.11 <1.0 0.12
Water Quality Class Class 2

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on long-term hydrochemistry dataset from only one monitoring (spring/eye) site in the quaternary catchment
g 19
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Table 6.26: Groundwater Quality Reserve — Quaternary catchment C23H

Vaal WMA - Quaternary catchment:
C23H
Chemical Parameter Unit [A] [B] [cl 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)! Quality Reserve®
pH 19 7.91 9.5 - 5.0 (+0.05) 8.7
Electrical Conductivity mS/m 19 43.70 <150 48
Calcium as Ca mg/l 19 44 <150 48
Magnesium as Mg mg/| 19 24.60 <70 27
Sodium as Na mg/l 19 11.40 <200 13
Potassium as K mg/l 19 1.14 <50 1.25
Total Hardness as CaCOz mg/l 19 211.3 <300 232
Chloride as CI mg/l 19 7.20 <200 8
Sulphate as SO4 mg/l 19 5.20 <400 6
Nitrate as NOx-N mg/| 19 3.1 <10 34
Fluoride as F mg/l 19 0.13 <1.0 0.14
Water Quality Class Class 1

3 Median value plus 10%.

1 Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

Table 6.27: Groundwater Quality Reserve — Quaternary catchment C23J

Vaal WMA — Quaternary catchment:
C23J*
Chemical Parameter Unit [A] [B] [c1 o]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)' Quality Reserve®
pH 20 7.73 9.5 - 5.0 (+0.05) 8.50
Electrical Conductivity mS/m 20 44.2 <150 49
Calcium as Ca mg/| 20 28.3 <150 31
Magnesium as Mg mg/l 20 31.0 <70 34
Sodium as Na mg/l 20 14.3 <200 16
Potassium as K mg/l 20 1.50 <50 1.65
Total Hardness as CaCOs mg/l 20 198.3 <300 218
Chloride as Cl mg/l 20 8.40 <200 9.0
Sulphate as SO4 mg/| 20 7.45 <400 8.20
Nitrate as NOx-N mg/l 20 0.79 <10 0.87
Fluoride as F mg/| 20 0.22 <1.0 0.24
Water Quality Class Class 1

3 Median value plus 10%.

+ Based on pre-1995 hydrochemistry dataset (most representative spatial dataset)

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and
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Table 6.28: Groundwater Quality Reserve — Quaternary catchment C23K

Vaal WMA — Quaternary catchment:
C23K*
Chemical Parameter Unit (Al [B] [c [0]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)? Quality Reserve®
pH 9 7.76 9.5 — 5.0 (+0.05) 8.5
Electrical Conductivity mS/m 9 39.50 <150 43
Calcium as Ca mg/t 9 44,50 <150 49
Magnesium as Mg mg/l 9 19.20 <70 21
Sodium as Na mg/t 9 15.70 <200 17
Potassium as K mg/l 9 1.07 <50 1.1
Total Hardness as CaCOs mg/l 9 190.2 <300 209
Chloride as Cl mg/t 9 6.10 <200 7
Sulphate as SO4 mg/l 9 4 <400 4.5
Nitrate as NOx-N mg/| 9 2.32 <10 3
Fluoride as F mg/l 9 0.18 <1.0 0.2
Water Quality Class Class 1

1Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses

used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset

Table 6.29: Groundwater Quality Reserve — Quaternary catchment C23L

Vaal WMA - Quaternary catchment:
c23L*
Chemical Parameter Unit (Al [B] [c 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)' Quality Reserve?
pH 26 7.20 9.5-5.0 (x0.05) 7.9
Electrical Conductivity mS/m 26 34.70 <150 38
Calcium as Ca mg/l 26 33.55 <150 37
Magnesium as Mg mg/l 26 16.80 <70 18
Sodium as Na mg/| 26 10.25 <200 11
Potassium as K mg/l 26 1.47 <50 2
Total Hardness as CaCO3 mg/l 26 153 <300 168
Chloride as ClI mg/l 26 5.90 <200 6
Sulphate as SO4 mg/t 26 2 <400 2.2
Nitrate as NOx-N mg/l 26 0.87 <10 1
Fluoride as F mg/l 26 0.13 <1.0 0.14
Water Quality Class Class 0

1 Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses

used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset
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Table 6.30 Groundwater Quality Reserve — Quaternary catchment C24A

Vaal WMA — Quaternary catchment:
C24A
Chemical Parameter Unit [A] [B] [€1 [D]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)’ Quality Reserve®
pH 112 7.40 9.5 — 5.0 (x0.05) 8.1
Electrical Conductivity mS/m 112 108.05 <150 119
Calcium as Ca mg/l 112 89.95 <150 99
Magnesium as Mg mg/l 112 74.30 <70 82
Sodium as Na mgl/l 112 70.35 <200 77
Potassium as K mg/I 112 7.74 <50 9
Total Hardness as CaCO3 mg/| 112 529.3 <300 582
Chloride as ClI mg/| 112 67.05 <200 74
Sulphate as SOs mg/l 112 323.45 <400 356
Nitrate as NOx-N mgl/l 112 1.99 <10 2
Fluoride as F mg/l 112 0.16 <1.0 0.18
Water Quality Class Class 2
" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and
3 Median value plus 10%.

Table 6.31: Groundwater Quality Reserve — Quaternary catchment C24B

Vaal WMA - Quaternary catchment:
C24B*
Chemical Parameter Unit [A] [B] €1 0]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)’ Quality Reserve?®
pH 13 7.17 9.5 - 5.0 (+0.05) 7.9
Electrical Conductivity mS/m 13 361.20 <150 397
Calcium as Ca mg/| 13 458.60 <150 504
Magnesium as Mg mg/l 13 225.40 <70 248
Sodium as Na mg/l 13 118.90 <200 131
Potassium as K mg/I 13 20.14 <50 22
Total Hardness as CaCOs3 mg/l 13 2073.3 <300 2281
Chloride as CI mg/! 13 143.40 <200 158
Sulphate as SO4 mg/l 13 2109.90 <400 2321
Nitrate as NOx-N mgl/l 13 4.82 <10 5.3
Fluoride as F mg/l 13 0.22 <1.0 0.24
Water Quality Class Class 3
" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and
3 Median value plus 10%.
* Based on pre-1995 hydrochemistry dataset (most representative spatial dataset
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Table 6.32: Groundwater Quality Reserve — Quaternary catchment C24C

Vaal WMA — Quaternary catchment:
C24C
Chemical Parameter Unit [A] [B] [c1 (o]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)? Quality Reserve’®
pH 161 7.95 9.5 — 5.0 (+0.05) 8.8
Electrical Conductivity mS/m 161 40.70 <150 45
Calcium as Ca mg/l 161 34 <150 37
Magnesium as Mg mg/l 161 29.20 <70 32
Sodium as Na mg/l 161 4.60 <200 5
Potassium as K mg/l 161 1.43 <50 2
Total Hardness as CaCOs mg/l 161 205.1 <300 226
Chloride as ClI mg/l 161 5.70 <200 6
Sulphate as SO4 mg/l 161 2 <400 2.2
Nitrate as NOx-N mg/l 161 1.97 <10 2.2
Fluoride as F mg/l 161 0.05 <1.0 0.06
Water Quality Class Class 1

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

Table 6.33: Groundwater Quality Reserve — Quaternary catchment C24D

Vaal WMA - Quaternary catchment:
C24D
Chemical Parameter Unit [A] [B] [€] 0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)? Quality Reserve?
pH 10 7.70 9.5 - 5.0 (£0.05) 8.5
Electrical Conductivity mS/m 10 24.30 <150 27
Calcium as Ca mg/l 10 16.95 <150 19
Magnesium as Mg mg/l 10 10.10 <70 11
Sodium as Na mg/l 10 13.90 <200 15
Potassium as K mg/l 10 3.03 <50 3.3
Total Hardness as CaCOs3 mg/l 10 83.9 <300 92
Chloride as Cl mg/l 10 5.05 <200 6
Sulphate as SO4 mg/l 10 7.05 <400 8
Nitrate as NOx-N mg/l 10 3.46 <10 3.8
Fluoride as F mg/l 10 0.13 <1.0 0.15
Water Quality Class Class 0

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.
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Table 6.34: Groundwater Quality Reserve — Quaternary catchment C24E

Vaal WMA - Quaternary catchment:
C24E
Chemical Parameter Unit [A] [B] €] [D]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)? Quality Reserve®
pH 48 7.89 9.5 -5.0 (z0.05) 8.7
Electrical Conductivity mS/m 48 48.80 <150 54
Calcium as Ca mg/I 48 35.45 <150 39
Magnesium as Mg mg/l 48 35.75 <70 39
Sodium as Na mg/| 48 7.20 <200 8
Potassium as K mg/l 48 1.37 <50 2
Total Hardness as CaCOs mgl/l 48 235.7 <300 259
Chiloride as CI mg/l 48 12.15 <200 13
Sulphate as SO4 mg/l 48 2 <400 2.2
Nitrate as NOx-N mgl/l 48 5.21 <10 6
Fluoride as F mg/| 48 0.13 <1.0 0.14
Water Quality Class Class 1

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses

used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.

Table 6.35: Groundwater Quality Reserve — Quaternary catchment C24F

Vaal WMA - Quaternary catchment:
C24F
Chemical Parameter Unit [A] [B] €l [D]
No. of GW quality BHN Limit2 Groundwater
Samples | (median value)? Quality Reserve®
pH 175 7.84 9.5 - 5.0 (£0.05) 8.6
Electrical Conductivity mS/m 175 46.30 <150 51
Calcium as Ca mg/l 175 40 <150 44
Magnesium as Mg mg/l 175 26.90 <70 30
Sodium as Na mg/| 175 7.70 <200 8
Potassium as K mg/l 175 1.80 <50 2
Total Hardness as CaCOs3 mg/| 175 211 <300 232
Chloride as Cl mg/l 175 30.50 <200 34
Sulphate as SO4 mg/l 175 2 <400 2.2
Nitrate as NOx-N mg/| 175 6.62 <10 7
Fluoride as F mg/| 175 0.05 <1.0 0.06
Water Quality Class Class 1

" Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses

used for the statistical evaluation is nine (9);

2 Upper limit of Class | water quality [Drinking] (WRC et al. 2" Edition, 1998, Volume 1: Assessment Guide);and

3 Median value plus 10%.
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Table 6.36: Groundwater Quality Reserve — Quaternary catchment C24G

Vaal WMA - Quaternary catchment:
C24G
Chemical Parameter Unit (Al [B] [cl [0]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)! Quality Reserve?®
pH 23 7.80 9.5 -5.0(x0.05) 8.6
Electrical Conductivity mS/m 23 38 <150 42
Calcium as Ca mg/l 23 33.70 <150 37
Magnesium as Mg mg/l 23 15.70 <70 17
Sodium as Na mg/| 23 14.70 <200 16
Potassium as K mg/I 23 1.99 <50 2.2
Total Hardness as CaCOs mg/l 23 148.8 <300 164
Chloride as Cl mg/l 23 7.60 <200 8.4
Sulphate as SO4 mg/l 23 11.80 <400 13
Nitrate as NOx-N mg/l 23 3.21 <10 3.5
Fluoride as F mg/l 23 0.31 <1.0 0.34
Water Quality Class Class 0
1 Based on long-term groundwater quality datasets (DWS Water Management System). Minimum number of analyses
used for the statistical evaluation is nine (9);
2 Upper limit of Class | water quality [Drinking] (WRC et al. 2™ Edition, 1998, Volume 1: Assessment Guide);and
® Median value plus 10%.

Table 6.37: Groundwater Quality Reserve — Quaternary catchment C24H

Vaal WMA - Quaternary catchment:
C24H*
Chemical Parameter Unit [A] (6] [ D]
No. of GW quality BHN Limit? Groundwater
Samples | (median value)! Quality Reserve®
pH 42 7.80 9.5 - 5.0 (+0.05) 8.6
Electrical Conductivity mS/m 42 51.40 <150 57
Calcium as Ca mg/l 42 46.10 <150 51
Ma<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>