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EXECUTIVE SUMMARY

The rivers, streams and impoundments in the Vaal River catchment are subjected to
enormous pressures from industrial, agricultural, mining and urban activities, as well as a
steadily growing population. With this growth and increasing use, water quality information,
ranging from the major ion chemistry to nutrients, trace metals and organic contamination
has emerged as a fundamental requirement for the development and management of the
catchment's water resources.

This report is one in a series of similar summary reports being prepared as part of a project
on the presentation of water quality data on a catchment basis. As such, the report should
be treated as a pilot study and comments on the format and approach used for data
presentation will be welcomed by the authors.

Data assembled from the Department of Water Affairs' water quality monitoring programme
In the Vaal River catchment for the period 1979 to 1983 are presented in the form of
statistical summaries for selected sampling stations. The purpose of the report is to provide
an overview of the major ion chemical quality of the catchment. A synthesis of the data is
also synoptically presented in the form of a water quality map. Some interpretation of data
is Included in the report, which is primarily designed to provide an overall catchment
perspective. In addition, potential users can be made aware of the type and the format in
which data is available.

Most of the rivers of the Upper Vaal catchment are generally of a good mineral quality and
the upper catchments are characterized by relatively low total dissolved solids (TDS), alkaline
earth-bicarbonate type waters. Two tributaries, the Waterval River and the Molspruit,
draining from the north are notable exceptions. Relatively high TDS concentrations, primarily
due to increased contributions from sulphate, chloride and sodium occur in these
tributaries. The impact however, of these sources of TDS on the mineral quality of the Vaal
Dam is to a large extent ameliorated by the inflow of low TDS waters from the Wilge River
catchment.

In the Middle Vaal region, the Vaal River and tributaries draining the southern
Witwatersrand and West Rand areas are dominated by high TDS point and non-point
sources, and mineral water quality conditions are the worst of the entire Vaal River
catchment. These high TDS concentrations are caused in large part by the urban, mining and
industrial activities in the areas north of the Vaal River which contribute varying loads of
mineral salts to the water courses. Further downstream, the impact of these TDS sources is
to some extent ameliorated by the inflow of lower TDS, alkaline earth-bicarbonate type
waters from the east.

Water quality conditions in the Lower Vaal River are dominated primarily by agricultural
activities which are the major cause of the increased sodium and chloride concentrations in
the lower reach. Significant sources of high TDS, chloride and sodium contribution to the
Vaal River are the inflows of the Harts River from the north which Is dominated by irrigation
return flow from the Vaalharts Irrigation Scheme, the Riet River from the east and the
Douglas Irrigation Scheme.

The report underlines the dramatic regional differences which exist in the catchment with
respect to the mineral content of the waters and certain quality constituents such as
sulphate, sodium and chloride.

van Vliet, H. R., & Nell, U. (1986). Surface water quality of South Africa: the Vaal River
catchment 1979 to 1983 (No. TR131) (pp. 1-208). Pretoria: Hydrological Research Institute,
Department of Water Affairs and Forestry.



EXECUTIVE SUMMARY

The rivers, streams and impoundments in the Vaal River catchment
are subjected to ENOrmous pressures from industrial,
agricultural, mining and urban activities, as well as a steadily
growing population. With this growth and increasing use, water
quality information, ranging from the major fjon chemistry to
nutrients, trace metals and organic contamination has emerged as
a fundamental reguirement for the development and management of
the catchment's water resources.

This report is one in a series of similar summary reports being
prepared as part of a project on the presentation of water
quality data on a catchment basis. As such, the report should
be treated as a pilot study and comments on the format and
approach used for data presentation will be welcomed by the

authors.

Data assembled from the Department of Water Affairs' water
quality monitoring program in the Vaal River catchment for the
period 1979 to 1983 are presented in the form of statistical
summaries for selected sampling stations. The purpase of the
report is to provide an overview of the major ion chemical
quality of the catchment. A synthesis of the data is also
synoptically presented in the form of a water quality map. Some
interpretation of data 1is included in the report, which is
primarily designed to provide an overall catchment perspective.
In addition, potential users can be made aware of the type and

the format in which data is available.

Most of the rivers of the Upper Vaal catchment are generally of
a good mineral quality and the  upper catchments are
characterized by relatively low total dissolved solids (TD5),
alkaline earth-bicarbonate type waters. Two tributaries, the
Waterval River and the Molspruit, draining from the north are
notable exceptions. Relatively high TDS concentrations,
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primarily due to increased contributions from sulphate, chloride
and sodium occur in these tributaries. The impact however, of
these sources of TDS on the mineral quality of the Vaal Dam is
to a large extent ameliorated by the inflow of low TDS waters
from the Wilge River catchment.

In the Middle Vaal region, the Vaal River and tributaries
draining the southern Witwatersrand and West Rand areas are
dominated by high TDS5 point and non-point sources, and mineral
water quality conditions are the worst of the entire Vaal River
catchment. These high TDS concentrations are caused in large
part by the urban, mining and industrial activities in the areas
north of the Vaal River which contribute varying 1loads of
mineral salts to the water courses. Further downstream, the
impact of these TDS sources is to some extent ameliorated by the
inflow of Tower TDS, alkaline earth-bicarbonate type waters from
the east.

Water quality conditions in the Lower Vaal River are dominated
primarily by agricultural activities which are the major cause
of the increased sodium and chloride concentrations in the Tower
reach., Significant sources of high T05, chloride and sodium
contribution te the Vaal River are the 4nflows of the Harts
River from the north which 1is dominated by firrigation return
flow from the Vaalharts Irrigation Scheme, the Riet River from
the east and the Douglas Irrigation Scheme.

The report underlines the dramatic regional differences which
exist in the catchment with respect to the mineral content of
the waters and certain quality constituents such as sulphate,
sodium and chloride.

(11)
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INTRODUCTION

The Department of Water Affairs, through 1its Directorate of
Hydrology and the Hydrological Research Institute monitors the
quality of South Africa's surface water resources. The
objectives of the national monitoring program are essentially to
provide:

- ambient water quality data, and

- interpretive information for water resources planning,
management and pollution control.

These objectives are very generalized and apply on an interim
basis until sufficient data is available to establish specific
objectives.

The Department's monitoring program has been underway since the
late 1960's and at present encompasses most of the country's
major surface waters. During the past decade an increase in the
Institute's analytical laboratory capacity has led to an
intensification of the monitoring program which has grown in
size to include approximately 1000 sampling stations.

The water quality monitoring program includes a wide range of
chemical constituents. Analyses are routinely carried out for
determinands such as the major jons (calcium, magnesium, sodium,
potassium, sulphate, chloride and alkalinity) and pH,
conductivity and fluoride. Nutrients such as inorganic
phosphorus, nitrate and ammonium are also measured routinely.
In addition total phosphorus, organic nitrogen and trace metals
are monitored at a number of selected sites. Sampling
frequencies generally vary from weekly for river stations to

monthly for impoundments.



A large amount of data on the major ion chemistry of surface
waters in South Africa has been collected and stored in the
Department's Water Quality Database JTocated at Pretoria. For
some time there has been the need for the presentation of this
data. 1In addition, sufficient data now exists for many areas,
enabling the presentation of statistically meaningful
information of water quality on a catchment basis.

This document, presenting the data on the Vaal River catchment,
§s the first in a series of Summary Reports designed to fil11 the
need for the presentation of water quality information. These
reports contain 1ittle interpretation of data and are primarily
designed to make water quality data available to users and
interested groups. As such, it does not consider, in depth,
local water quality but rather presents an overall catchment
perspective. 1In addition potential users will be made aware of
the type and the format in which data can be provided. Examples
of the standard output formats available are given in Appendix D.

The specific purpose of this report is therefore to present an
overview of the water guality data of the Vaal River catchment,
obtainable from the Department's water quality monitoring
program. To accomplish this a large volume of data has been
statistically summarized and is presented in Appendix A at the
end of this report. A synthesis of the data s wvisually
depicted in the water quality map accompanying this document.

The text provides a general overview of the catchment water
gquality and highlights certain aspects. The focus 1s primarily
on the inorganic chemical quality as reflected by the data on
the National Water Quality Database and reference is only made
to other quality aspects where these may be relevant. Ground
water quality is not addressed in this report.



This then is the first report in a series for which data will be
presented on a drainage region basis (Figure 1). The areas
covered will either be complete drainage basins, or groups of
basins as in some coastal regions. The Vaal River catchment is
treated separately from the rest of the Orange River basin. The
information presented 1in these reports will be updated and
expanded in the future.
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Figure 1: Orainage regions of South Africa.




THE VAAL RIVER CATCHMENT

The catchment being addressed 1in this report 1is only briefly
described here. More detailed reports on various aspects
concerning the catchment are Tlisted in the Bibliography
presented as Appendix B.

The vaal River is arguably one of the most important rivers fin
South Africa, being the principal water source for the
industrial heartland of the country. The catchment which covers
most of the Orange Free State, the southern section of Transvaal
and the eastern portion of the northern Cape is approximately
194 000 km®
several impoundments and the catchment 1is divided into three

in area. The river and its tributaries contain

sections based upon the two principal impoundments on the Vaal
River - Vaal Dam and Bloemhof Dam. The source river and its
tributaries as far as Vaal Barrage below Vaal Dam is the Upper
Vaal (Figure 2), from the Barrage to Bloemhof Dam is the Middle
Vaal (Figure 3) and from Bloemhof Dam to the confluence with the
Orange River at Douglas is the Lower Vaal (Figure 4).

The Upper and Middle Vaal are situated mainly in the Highveld
which is predominantly flat and 1s characterized hydrologically
by long run-off times (Bruwer, van Vliet, Sartory and Kempster,
1985) and geologically by the Transvaal System which consists
mainly of shale, quartzite and dolomite (van Eeden, 1972). The
Lower Vaal and the southern section of Middle Vaal are situated
in the Upper Karooc which is characterized by shale and andesitic
lavas (van Eeden, 1972). Runoff from the Lower Vaal is
considerably less than that of the Upper Vaal, principally as it
receives less than half the rainfall compared to the eastern
regions (Bruwer et al, 1985).
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The catchment contains some of the most important agricultural
and industrial areas in South Africa. The Middle Vaal catchment
is a major source of maize and winter wheat production, while
the Vaalharts Irrigation Scheme situated between the Vaal and
Harts Rivers in the Lower Vaal is the largest scheme of its type
in Southern Africa. Other areas of agricultural importance are
the Riet and Modder River areas and the Douglas Irrigation area.

The industrial development of the catchment is dominated by the
mining industry situated principally in the Witwatersrand in the
northern section of the Middle Vaal. Gold and uranium are
extensively mined and, because of the historical development of
the country, many other major findustries are also situated in
this area. Gold and wuranium mining alse occurs in the
mid-western section of the Middle Vaal. Several gold and coal
mines as well as a number of coal related industries are located
in the northern section of the Upper Vaal Catchment. The Lower
Vaal catchment and the southern sections of the Upper and Middle
Vaal catchment contain relatively 1ittle industrialization,

being principally agricultural areas.

MONLITORING NETWORK AND DATA CONSIDERATIONS OF THE VAAL RIVER
CATCHMENT

The Department actively monitors some 130 flow gauging, dam
and/or quality monitoring stations in the Vaal River catchment
of which 81 have been selected for synthesis of data for this
publication. A complete 1ist of stations in the Vaal drainage
region is given in Appendix C. In addition, the Rand Water
Board (RWB) routinely monitors several stations in the Vaal Dam
and Barrage area, including the tributaries of the Vaal River.
The data collected by the RWB is presented in the Annual Reports
of the Board.



The B1 stations for which data is presented in this report were
selected on the basis of sufficient data in the period 1979 to
1983 to permit  meaningful pictorial and statistical
representation of the water quality with as small as possible
bias to either the dry or wet seasons.

Additionally the stations selected are reasonably representative
of the water quality conditions of the whole catchment. Many
tributaries feeding into the Vaal River are either intermittent
or have frequent periods of minimal flow. As a result sampling
on these tributaries was irregular and these stations are not
included in the report.

At many sites the amount of major ion chemical data is limited
but 1is supported by a larger number of determinations of
electrical conductivity (EC). 1In these cases use was made of
the additional EC data by generating calculated total dissolved
solids (TDS) concentrations through Teast square Tinear
regression on EC and measured TDS5 data. For many stations
therefore calculated T7TDS data exceeds the amount of data
available for individual! determinands. The determinands for
which data are presented in Appendix A are listed in Table 1.

TABLE 1: CHEMICAL DETERMINANDS FOR WHICH DATA ARE PRESENTED

Cation Reported as Anion Reported as
Sodium Na Sulphate 504
Potassium K Chloride C1
Calcium Ca Fluoride

Magnesium Mg Nitrate + Nitrite N

pH pH Ortho-phosphate

Conductivity EC 5ilica 51
Total Dissolved Solids TDS Alkalinity (TAL) Hcﬂ3



4.1

4.2

4.3

PRESENTATION OF DATA

The data for the stations selected for this report are presented

in Four forms

- Statistical summaries for each station

- Time series plots of TDS and EC

= Non exceedence probability plots for calculated TODS
- A water quality map of the catchment.

Statistical summaries

The statistical summaries (Appendix A) present information on
the sampling frequency and distributions in summer (Oct. to
March) and winter (April to Sept.) periods, and the maximum,
minimum, median and standard deviation of the major don
concentrations for the 5 year peried 1979 to 7983. In addition
the 25th and 90th percentile wvalues of the data for each

determinand are also given.

Time series plots of TDS and EC

Time series plots of the monthly mean TODS and EC are given for
as long a period, but starting not before 1975, as the data
allows. Where gaps in the data exist points are connected with
a dotted Tine.

Non-exceedence probability plots for TDS

The non-exceedence probability plots for TDS were produced using
calculated TDS data from the derived TDS and EC relationships
(as described under Section 3) for the period 1979 to 1983.

10



4.4

The plots were produced using the mixed log-normal distribution
model of Adamson and Dixon {1933}11. The model is defined by
the following functions:

F(x) = & F1{x} t (1- a) Fz{x}

where o« is the proportionality factor for the two log-normal
functions for each population Fltx} and Fz{x} and x 1is the
log transformed TDS data.

Details of the procedure and on how to derive the functions
F][xj and Fz{x] can be found 1in Adamson and Dixon (1983).
The calculated parameters needed to describe the mixed

log-normal distribution for each station are given in tables in
Appendix A.

Water quality map

The water quality of the catchment for the period 1979 to 1983
is reflected in terms of pie-diagrams for each station. The
pie-diagrams are divided 1into 7 segments which reflect the
percentage contribution of the major ions to the TDS of the
waters. The seven segments are:

White - Total alkalinity expressed as bicarbonate

Blue - Calcium
Green - Magnesium
Grey - Sodium
Red - Sulphate

Yellow - Chloride
Black - Nitrate, nitrite, fluoride, phosphate, silica
and potassium.

1) Adamson, P.T. and Dixon, M.J. (1983) On the application
of two log-normal distributions to the analysis of water
quality data. MWater 5.A., 9, 1-8.
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The diameter of the circle 1is proportional to the TDS
concentration which is given underneath each pie-diagram on the
water quality map. A double log-normal distribution model was
fitted to the calculated TDS data as described under Section
4.3. The TDS concentrations shown on the map are the estimated
population medians obtained by using this procedure.

OVERVIEW OF THE WATER QUALITY

This section of the report provides a general overview of the
major chemical quality of the Vaal River catchment based on data
collected in the Department's water quality monitoring program
from 1979 to 1983. Total dissolved solids and certain selected
anions and cations such as calcium, magnesium, sodium,
alkalinity, sulphate and chloride will, for most part form the
basis of discussion throughout this section. The chemical data
were extracted from the Water Quality Database representing
approximately 30 to 300 samples collected at each sampling
station during the five year period 1979 to 1983.

Figures 5 to 7 are schematic plots showing the range, median and
the 25th and 90th percentiles for T0S at selected sampling
stations in the \Upper, Middle and Lower Vaal regions
respectively. The relative composition, based on median
concentrations (meq/t) of the major anions and cations for
some of these stations and the same periods are shown in Figures
B to 10. The relative contribution of potassium is less than 5%
for all the stations and is not included in the figures. These
figures demonstrate the widely different characteristics of the
catchment's surface water quality from region to region. Low
T0S waters generally occur in the Upper Vaal region, whereas
highly mineralized waters are predominant in the Middle and
Lower Vaal River segments. 1In addition, 1ion dominance changes
markedly from region to region.

12
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2.1

Low levels of certain chlorinated pesticides and herbicides have
been found in the surface waters of the catchment (Hassett,
Viljoen and Liebenberg, 1987). A number of phenolic and other
anthropogenic organic compounds have also been identified in the
water fimmediately downstream of the Barrage (van Steenderen,
Theron and Hassett, 1986). The significance of the occurrence
of these organics and pesticides is not known at this time. In
general, however, little information on trace metals and organic
contaminants is available for the catchment apart from a study
of the Vaal River between the Vaal Barrage and Douglas Weir
undertaken in 1983 (Bruwer, et al 1985).

Upper Vaal catchment (W)

Most of the rivers in the Upper Vaal catchment are generally
considered to be of a good mineral quality for the intended use
of the water. Median 105 concentrations in the Vaal River and
major tributaries vrange from approximately 150 mg/e to 290
mg/% (Figure 5) and based on the mineral content, the Wilge
(CBMO1), Klip (CIM11) and WVaal (CIMO1 and CIMI1) Rivers are
typical of most of the surface waters in the region and have,
for most part very similar ionic compositions. For all these
waters calcium and magnesium are the predominant cations and
bicarbonate is the predominant anion (Figure B8). Two exceptions
are the Waterval River, draining the areas of Leslie, Evander,
Kinross and Secunda and the Molspruit, draining the Grootvlei
power station and coal mining areas. Median TDS concentrations
for the Waterval River (CIM0O4) and Molspruit (CIMO9) are 612
mg/t and 594 mg/t respectively. These waters contain a
predominance of sodium and increased contributions from chloride
and sulphate (Figure 8). The Vaal River reach between CIMD1 at
Standerton and the CIMI1 station downstream of the Waterval
River confluence shows an increase in median T1DS concentration
from 174 mg/%k to 2B9 mg/% (Figure 5). The impact of these
sources of TDS on the Vaal Dam mineral quality, is to a large
extent ameliorated by the inflow of low TD0S waters from the
south (Wilge River and tributaries).

16
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A potential source of sulphate is atmospheric deposition caused
by thermal power stations, burning coal heaps and other coal
related industries. The significance of the latter sources of
sulphate in this segment of the catchment is not known at this
time.

Middle Vaal catchment (W)

Water quality in the Middle Vaal catchment varies substantially
throughout the entire region. As shown in Fiqures & and 9 the
105 concentrations and ionic compositions of the Middle Vaal
River and most tributaries are markedly different to those of
the Upper Vaal region. The upper segment of the Middle Vaal
River, between Vaal Dam (C2M03) and Orkney Weir (C2MO7),
draining the southern Witwatersrand and West Rand areas, are
dominated by high TDS point and non-point sources. Mineral
quality conditions in this river segment are the worst of the
entire Vaal River catchment, due to industrial and municipal
waste water discharges, urban run-off and point and non-point
source TJoads from the extensive mining activities in the
southern Witwatersrand and West Rand areas. The mining,
industrial and urban dominated reach begins at the confluences
of the Suikerboschrand and Klip Rivers and continues through the
Barrage past the confluences of the Mool River, Renoster River
and Skoonspruit, and ends at the Orkney Weir.

Figure 9 shows the progression of major ion composition changes
for the Middle Vaal River and selected tributaries. The Klip
River (median TD5 of B899 mg/t) is predominantly a calcium
sulphate type water with nearly equal contributions from sodium
and magnesium. Inflows from the Suikerboschrand tributary
(medjan TDS 733 mg/t) contain predominantly sodium and
sulphate with some contribution from chloride.

18
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Median TDS concentrations in the Vaal River (Figure &) increase
from 170 mg/t at the Vaal Dam (C2M03) to 6B2 mg/e at
Schoemansdrif (C2M18) and 730 mg/L at Orkney HWeir (C2MOT7).
This represents an fincrease fin median TO0S concentration of
approximately four times that of the water released from Vaal
Dam. 1In this segment of the Vaal River, waters tend to be of a
calcium- sulphate +type with substantial contributions from
sodium and magnesium, the bicarbonate being considerably
reduced. The lower reach of the Mool River (C2Q02) 1is Tless
mineralized (median TDS concentratton of 478 mg/t) than the
upstream tributaries, the percentage cations being nearly equal
for calcium and magnesium, while bicarbonate is the predominant
anion with some contribution from sulphate. The Skoonspruit is
an alkaline earth-bicarbonate water with a median TDS
concentration of 392 mg/% in the Tlower reach (C2001) The
Renoster River (CTMO6) to the east of this segment is a low TD3
(median concentration of 205 mg/%), calcium and
magnesium-hicarbonate type water.

Between Orkney Weir (C2M07) and Bloemhof Dam (C9R0Z2) the TDS
concentration in the Vaal River gradually decreases (Figure 6).
Sulphate however is the dominant anion throughout this segment
(Figure 9), the percentage contributions of calcium, magnesium
and sodium remaining relatively constant. The decreasing TDS in
this reach is to some extent due to the inflow of lower TDS
waters from the Vals and Vet Rivers to the east of the main
water course. The Vals River (C6M02) is predominantly an
alkaline earth-bicarbonate type water with median 105
concentrations ranging from approximately 200 mg/t fin the
upper reaches (not shown) to 387 mg/t at the confluence.
Similarly, the upper reaches of the Vet River are alkaline
earth-bicarbonate type waters with an increased contribution of
sodium in the lower reach. Median TDS concentrations range from
170 mg/2 in the upper catchment (not shown) to 237 mg/%L near
the confluence (C4001). However, the substantially lower TDS
concentration (420 mgse) at Bloemhof Dam (C9R0Z) 1is for most
part due to storage attenuation.
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Figure 10a: The progression of major cation composition changes at
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Figure 10b: The progresston of major anion compesition changes at
selected sampling statiens in the Lower Vaal River
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9.3

Lower Vaal catchment (W)

Water quality conditions in the Lower Vaal River are dominated
by extensive agricultural activities, the primary effects of
this dominance are increasing TDS5, sodium and chloride
concentrations. Median TDS concentrations in the Vaal River
decrease from 421 mg/t at Bloemhof Dam (C9R02) to 378 mg/L
4t Vaalharts Weir (C9R0O1) and 388 mg/t at the C9MO9-station
upstream of the Harts/Vaal River confluence (Figure 7). After
the confluence, 105 concentrations in the Vaal River increase
from a median TDS of 513 mg/% at the C9M10-station downstream
of the Harts River confluence to 685 mg/L at Douglas Weir
(C9M03). In this segment, the Vaal River receives high 7105
inflows (containing predominantly sodium and chloride) from the
Harts River draining from the north, the Riet River from the
east and the Douglas Irrigation Scheme.

Figure 10 shows the progression of major ion composition changes
for the Lower Vaal River and selected stations on the Harts and
Riet Rivers. Between GBloemhof Dam and the Harts River
confluence the major fjon composition of the Vaal River remains
relatively constant. After the confluence, inflows from the
Harts and Riet Rivers and the Douglas Irrigation scheme cause an
increase in the percentage contributions of sodium and
chloride. The upper reaches of the Harts River are high TODS
(median concentrations ranging from approximately 750 mg/t to
880 mg/e) waters, while the percentage contributions of sodium
and chloride increase in the lower reach due to the addition of
irrigation return flow from the Vvaalharts Irrigation Scheme.
Median TDS concentrations in the lower reach of the Riet River
increase from 508 mg/% at the C5M18 station to 685 mg/L near
the Vvaal River confluence. 1In this segment of the Riet River
the ijon dominance changes to sodium and chloride.

22



APPENDIX A: SUMMARIZED WATER QUALITY DATA FOR THE VAAL RIVER
CATCHMENT
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STATION NUMBER :

CiMO1

NAME : VAAL RIVER AT STANDERTON
LATITUDE: 2B6°56'30" S LONGITUDE 29°16'00" E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 75/10/13 TO 86/10/07

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 393 173 87 86 1.01
WATER QUALITY STATISTICS
DETERMINAND MEDIAN MIN MAX  STD DEV .22 . .30 _
PH (PH UNITS) 7.1 5.9 7.8 0.5 B.7 7.6
EC  (MS/M) 23.5 8.8 46.9 4.5 21.9 28.5
TDS (MG/L) 174 74 341 45 163 216
CA  (MG/L) 18 6 32 5 16 21
MG (MG/L) 11 4 19 10 13
NA  (MG/L) 13 g 36 4 11 15
K  (MG/L) 3 7 3.1 6.0 0.7 3.4 4.5
TAL (MG/L HCO,) 104 29 185 26 91 128
CL  (MG/L) 9 4 a2 5 o 15
S0, (MG/L) 12 5 27 5 9 17
F (MG/L) 0.2 0.1 0.5 0.1 0.2 0.4
SI  (MG/L) 5.8 2.2 7.7 1.3 4.6 7.1
NO; (MG/L N) 0.15 <0.02 2.46 0.53 0.08 0.90
PO, (MG/L P) 0.022 <0.005 0.147 0.031 0.014 0.072

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MERAN STD DeV
1 (1) 5.0104 (0,) 0.3617
2 (n,) 5.1819 (o,) 0.0883
PROPORTIONALITY FACTOR (x) = .2311
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STATION NUMBER: C1MOZ
NAME : KLIP RIVER AT DELANGESDRIFT

LATITUDE: 27°10'15™ S LONGITUDE 29°14°'00" E
TYFPE: GRUGING WEIR

SAMPLING INFORMAT ION

TOTAL PERIOCD OF SAMPLING: 74/01/06 TO 85/05/28
TOTAL 1978-1883 SUMMER WINTER RATIO
SAMPLES a3l 159 9z &7 L8373

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD mEupﬂgggmz,ﬂ;ggng
PH (PH UNITS) 7.3 5.0 7.9 0.5 7.0 o
EC (MS/M) 23,4 10.9 61.5 10.4 17.0 38.8
TDS (MG/L) 197 ag 483 =le 147 319
CA  (MG/L) 20 7 53 10 | 32
MG  (MG/L) 9 = 27 6 7 20
NA (MC/L) 14 5 40 7 10 24
K (MG/L) . 1.8 6.8 oo 2R 4.3
TAL (MG/L HCO5) 111 47 340 B9 73 220
CL  (MG/L) 7 <3 18 4 5 14
Sa, (MG/L) 8 <2 55 9 5 16
F (MG/L) 0.3 0.1 0.8 0.1 o T 0.4
81 (MG/L) 6.6 2.5 9.3 1.5 5.4 7.7
NO; (MG/L N) 0.10 <0.02 3.92 0.73 0.02 0.B2
PO, (MG/L P) 0.02! <0.005 0.212 0.037 0.009 0.053

4

NON EXCEEDENCE PROBABILITY PLOT FOR TODS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

DISTRIBUTLON MEAN STO DY

() 5.2758 (r,) 0.3803

I
2 (u,) 4.7250 (g,) 0.0714

PROPORTIONALITY FACTOR (=) = ,89320
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STATION NUMBER:: C1MO4

NAME :
LATITUDE: 26°37°45" S
TYPE: GAUGING WEIR

WATERVAL RIVER AT ROODEBANK

LONGITUDE 2S°01'30" E

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING:

75/10/702 TO 84/12/03

TOTAL 1979-1983 SUMMER  WINTER  RATIO
SAMPLES 493 214 103 111 0.93
WATER QUALITY STATISTICS
DETERMINAND MEDIAN MIN MAX  STD DEV 22 . o390
PH (PH UNITS) 7.2 5.3 7.9 0.4 6.9 4.8
EC  (MS/M) 89.3 15.3 243.2 35.3 B65.7 124.8
TDS (MG/L) 512 187 1442 218 405 754
CA (MG/L) 47 15 77 15 34 52
MG (MG/L) 21 11 31 6 16 78
N (MG/L) 102 16 335 55 B4 145
K  (MG/L) 11.1 3.4 19.6 4.0 7.1 15.8
TAL (MG/L HCO,) 142 9 194 36 120 180
CL (MG/L) 104 16 538 79 71 172
S0, (MG/L) 103 14 269 48 73 160
F (MG/L) 0.9 0.2 17.4 2.2 0.9 2.6
SI  (MG/L) 6.1 <0.4 11.2 2,1 4.8 8.2
NO; (MG/L N) 4,89 <0.02 24.74 5.27 2.13 10.88
PO, (MG/L P) 0.857 0.040 5.172 1.326 0.315 3.437

NON EXCEEDENCE PROBABILITY PLOT FOR TOS

MIXED LOG-NORMAL DISTRIBUTION PARAMETERS
COMPONENT _
DISTRIBUTION MEAN STO DEV
1 (1) 6.2273 (@) 0.4477
2 (n,) 6.4261 (a,) 0.0794
PROPORTIONALITY FACTOR («) = ,6480
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLYED SALTS (TOS)
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STATION NUMBER:
LEEU SPRUIT AT WELBEDARCHT

NAME :
LATITUDE: 26°S1'15" S
TYPE: CAUGING WEIR

C1MOS

LONGITUDE 2£3°13°'30"

E

SAMPLING

INFORMAT LON

TOTAL PERIOD OF SAMPLING:

74701717 TO 86/08/16

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 308 76 48 “8 1.71
WATER QUALITY STATISTICS
DETERM INAND MEDLAN MIN MAX  STD DEV FE%%li e .
PH (PH UNITS) 7.0 6.0 7.9 1.6 8.7 79
EC  (MS/M) 26.0 10.8 7.7 12.0 21.4 47.2
TDS (MG/L) 221 85 411 87 187 389
ca  (MG/L) 19 7 33 7 15 30
MG (MG/L) 16 8 30 7 11 2%
NA (MG/L) 17 9 33 7 11 25
K (MG/L) 4.8 4.2 7.0 a7 4.5 5.7
TAL (MG/L HCO,) 132 40 257 61 98 233
CL  (MG/L) 13 7 29 6 10 25
S0, (MG/L) 17 2 37 8 11 27
F (MG/L) 0.3 0.2 0.8 0.1 0.2 0.5
SI  (MG/L) 8.1 1.9 11.7 2 6:8 11.2
NO; (MG/L N) 0.068 <0.02 Q.85 0.18 0.03 0.27
P0, (MG/L P) 0.022 0.007 0.074 0.022 0.012 0.0863
NON EXCEEDENCE PROBABILITY PLOT FOR T0OS

MIXED LOG-NORMAL DISTRIBUTION PARAMETERS
COMPONENT —
DISTRIBUTION MERN SO Dev
(u,) 5.8893 (¢) 0.2417
2 (m,) 5.2485 (g,) 0.2825
PROPCRTICNALITY FACTOR (<) = .1869
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STATION

NUMBER : C1MO6

NAME - BLESBOK SPRUIT AT RIETVLEY
LATITUDE: 26°46'30" S LONGITUDE 29°32'30" E
TYPE: GARUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING:

74701717 TO 86/08/30

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 434 170 80 1.13
WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV mr@ic pencOic
PH (PH UNITS) 7.5 §,3 8.0 0.5 7.0 7.9
EC  (MS/M) 7.6 9.7 103.0 18.5 29.9 63.9
TDS (MG/L) 300 100 524 123 234 489
CA (MG/L) 26 5 50 11 20 44
MG (MG/L) 20 4 37 9 16 33
NA  (MG/L) 25 12 102 18 20 42
K (MG/L) 8.7 0.9 6.5 1.0 g2 5.2
TAL (MG/L HCO,) 171 23 352 86 128 305
L (MG/L) 17 7 93 14 12 34
SO, (MG/L) 18 3 68 13 15 42
F (MG/L) 0.3 0.1 0.6 0.1 0.2 0.5
SI  (MG/L) 7.9 1.6 11.9 2.5 6.3 10.5
NO; (MG/L N) 0.12 <0.02 3.68 0.66 0.03 0.75
PO, (MG/L P) 0.053 <0.005 0.408 0.089 0.032 0,120

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

1 (m,) 6.2162 (7,) 0.2126
2 (u,) 5.5078 (g,) 0.3157
. PROPORTIONALLTY FACTOR («] = .2875
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STATION NUMBER: c1imMa7

NAME : VARL RIVER AT UITSPANNING
LATITUDE: 26°50°30" S LONGITUDE 29°43'15" E
TYPE: RIVER SECTION

SAMPLING INFORMATION

TOTAL PERIQD OF SAMPLING:

74/01/16 TQO 84/12/04

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 395 172 a5 i 1.23
WATER QUALITY STATISTICS
DETERMINAND MEDIAN MIN MAX  STD DEV ﬁggﬁuE PR
PH (PH UNITS) 7.2 6.0 8.4 0.8 5.8 8.0
EC  (MS/M) 33.5 8.0 93.6 6.8 21.3 62.2
TDS (MG/L) 234 73 507 120 148 438
cA  (MG/L) 23 8 39 8 15 29
MG  (MG/L) 15 5 29 ) g 23
NG (MG/L) 21 5 a3 21 12 51
K (MG/L) 3.2 1.5 5.5 1.2 2.6 5.2
TAL (MG/L HCO,) 140 <4 259 64 78 213
CL  (MG/L) 14 3 50 12 9 32
S0, (MG/L) 21 5 Q4 21 13 48
F  (MG/L) 0.3 0.1 0.9 0.2 0.2 0.5
Sl (MG/L) 5.4 1.0 8.6 g 2 2.7 7.9
NO, (MG/L N) 0.11 <0.02 13.72 2.20 0.05 0.76
PO, (MG/L P) 0.015 <0.005 0.217 0.040 0.007 0.084
NON EXCEEDENCE PROBABILITY PLOT FOR TDS

MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUT ION MEAN STD DEV
| (n,) 4.8739 (@) 0.2341
> (n,) 5.6945 (g, 0.3628
PROPORTIONALITY FACTOR (=) = .2884
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STARATION NUMBER : C1MOS
NAME. : MOLSPRUIT AT LEEUFONTEIN

LATITUDE: 26°55'00" § LONGITUDE 28°26'15" E
TYPE: RIVER SECTION

SAMPL ING INFORMATION

TOTAL PERIOD OF SAMPLING: 75710720 TO 84/01/02
TOTAL 19738-1883 SUMMER WINTER RATIO
SAMPLES 210 127 B9 58 P B

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV .22 . HE%Q]E
PH (PH UNITS) 7.6 5.4 8.7 0.5 7.3 8.1
EC  (MS/M) 94,7 8.1 188.9 44.1 53.8 1539.2
TDS (MC/L) 534 139 1302 319 402 973
CA (MO/L) 28 0 57 g 22 39
MG (MG/L) 13 5 23 4 10 18
NE (MG/L) 128 18 309 87 68 239
K (MG/L) 5.8 1.5 4.7 2.4 4.8 9.3
TAL (MG/L HCO,) 248 55 497 118 199 417
CL (MG/L) 49 5 157 30 31 89
SO, (MG/L) 109 8 332 85 41 232
= (MGAL) 1.8 0.2 4.5 L d 0 3.4
S1 (MGA/L) 4.0 <0.4 8.5 2.5 & T |
NO., (MG/7L N Q.10 <.0 3.68 0.61 0.04 a.47

3
PO, (MG/L P 0.081 <0.0C5 0.418 0.091 0.070 0.248

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPCNENT

DISTRIBUT ION MEAN STO DEV
{ () 6.0078 (d,) 0.5607
2 (m,) B.7840 (g,) 0.3336

PROPORTICNALITY FACTOR (=) = .4545
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STATION NUMBER:
BANKPLAARS SPRUIT

NAME :

LATITUDE: 27

1 YPE?

'04'30" §
RIVER SECTION

CiM10

AT SWEET

HOME

LONGITUDE 28°34'00" E

SAMPL ING

INFORMAT ION

TOTAL PERIOD OF SAMPLING:

76/10/11 TQ 86/03/10

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 149 79 57 22 2 .59
WATER QUALITY STATISTICS

DETERM INAND MEDTAN MIN MAX  STO DEV pollic mncoiis
PH (PH UNITS) 6.9 5.0 8.0 0.5 5.6 7.6
EC  (MS/M) 19.5 5.1 49.8 7.3 15.1 28.8
TDS (MG/L) 172 B7 296 57 148 241
CA  (MG/L) 1S 5 24 5 £1 23
MG (MG/L) g8 4 17 7 12
NA  (MG/L) 15 8 52 11 12 23
K (MG/L) 4.8 3.7 8.2 Q.9 4.5 5.8
TAL (MG/L HCO,) 94 13 168 33 76 128
CL  (MG/L) 12 7 95 18 10 15
SQ, (MG/L) B <2 22 5 5 15
F (MG/L) 0.4 0.1 0.8 0.2 0.3 0.8
SI  (MG/L) 5.4 1.4 7.8 1.5 5.3 il
NGy (MG/L N 0.25 0.02 7 0.38 0.05 0.65
PO, (MG/L P) 0.051 0.008 0.244 0.063 0.020 0.135

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MERN STO DEV
1 (u,) 5.0689 (a,) 0.3700
2 (u,) 5.0140 (7,) 0.2293
PROPORTIONALITY FACTCR (&) = .1827

b5 12
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STATION NUMBER: BEE g

1

NAME : VAAL RIVER AT VILLIERS (GROAOT DORAARI )
LATITUDE: 27°01'00" S LONGITUDE 28°38'45" E

TYPE: RIVER SECTION

SAMPLING INFORMATION
TOTAL PERIOD OF SGMPLING: 76/08/27 TO 84/02/28
TQTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 266 170 81 89 0.91
WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV pou2e o sencciic
PH (PH UNITS) 7.5 5.9 g.1 0.5 « B 7.8
EC  (MS/M) 37.4 10.2  104.7 15.1 25.8 57.0
TDS (MG/L) 289 70 670 115 184 404
CA  (MG/L) 24 5 56 9 20 36
MG (MG/L) 14 4 27 = 11 23
NA  (MG/L) 29 7 113 20 21 58
K (MG/L) 4.4 2.6 10.6 1.4 3.6 5.9
TAL (MG/L HCO,) 140 29 243 51 98 211
CL  (MG/L) 21 <3 136 25 14 80
S0, (MG/L) 21 2 150 23 15 44
F  (MG/L) Q.5 0.2 1.3 0.3 0.3 1.0
SI  (MG/L) 4.8 {.2 8.2 2.1 2.4 7.4
NO; (MG/L N) 0.21 <0.02 5.85 0.93 0.04 0.67
PO, (MG/L P) 0.038 <0.005 0.445 0.068 0.020 0.082

NON EXCEEDENCE PROBABILITY PLAOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STD DEV
1 (k) 5.1125 (7,) 0.2383
2 (n,) 5.6442 (7,) 0.3094
PROPORTIONALITY FACTOR () = .2357
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STATION NUMBER: C1RO101
NAME : VAARL DAM:NERR DAM WALL

LATITUDE: 26°53'00" S LONGITUDE 28°07'00" E
TYPE: SAMPLING POINT IN DAM BASIN

SAMPLING INFORMAT ION
TOTAL PERIOD OF SAMPLING: 68/04/01 TO 86/09/30
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 185 42 19 23 0.83
WATER QUALITY STATISTICS
DETERMINAND MEDIAN MIN MAX  STD DEV ppl2 . mencoiie
PH (PH UNITS! 7.2 6.3 7.9 0.4 5.8 7.6
EC  (MS/M) 23,4 17.9 31.4 2.0 22.6 24.9
TDS (MG/L) 172 135 211 14 161 182
ca  (MG/L) 17 14 21 1 16 18
MG (MG/L) g 7 12 1 3 10
NA  (MG/L) 16 10 19 2 1S 17
K (MG/L) 3.3 2.5 4,7 Q0,4 3.2 4.0
TAL (MG/L HCO,) 96 g1 112 7 93 108
CL  (MG/L) 9 <3 19 3 9 {1
SQ, (MG/L) 12 5 34 6 g 17
F (MG/L) 0.3 0.2 Q.8 Q.1 0.3 Q.5
SI  (MG/L) 4.1 2.7 6.1 0.8 3.7 ==
NO, (MG/L N) 0.04 <0.02 2. 41 0.5 0.02 0.25
PO, (MG/L P) 0.008 <0.005 0,083 0.018 <0.005 0.0%50

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT -
DISTRIBUT LON MEAN STD DeY

! (n,) 5.0396 (g,) 0.0714

2 (w,) 5.1534 (g,) 0.0436

PROPORTIONALITY FRCTOR (=) = .2448
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STATION NUMBER: Cz2Mal
NAME : MOOI RIVER RT WITRAND

LATITUDE: 26°383'04Q™ S LONGITUDE 27°05'15™ E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 79710701 TAQ 86710707

TaTAL 1978-1983 SUMMER WINTER RATIO

SAMPLES 333 189 a6 393 1.03

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV pol2 . menoS, .
PH (PH UNITS) 7.8 6.5 8.7 0.4 7.5 8.3
EC  (MS/M) 60. 1 37.9 122.2 5.9 G58.8 64.7
TOS (MG/L) 453 279 891 48 441 488
cA (MG/L) 51 31 94 B 48 57
MG (MG/L) 38 23 53 3 36 4Q
NB  (MGA/L) 18 g 72 4 17 20
K (MG/L) 1.8 1.1 11.1 0.8 1.7 2.2
TAL (MG/L HCO,) 238 157 304 22 228 266
CL (MG/L) 18 g 86 9 15 24
S0, (MG/L) 77 38 258 21 73 g7
F (MG/L) 0.1 <0.1 0.5 0.1 0.1 0.2
SI (MG/L) 6.6 4.6 82 0.7 . 7T
ND3 (MG/L N) 0.55 <0.02 Z.88 a.37 0.40 Q.94
F’Cl4 {MG/L P) 0.011 <0.005 2.426 0.183 0.00% 0.041

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STO DEV

{ (n,) ©.0799 (o) 0.1421

2 (n,) 6.1226 (0,) 0.0346

PROPORTICNALITY FACTOR (x) = .3185
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STATION NUMBER: C2MO3
NAME : VARL RIVER AT ENGELBRECHTSDRIFT

LATITUDE: 268°49"15" S LONGITUDE 28B°'03'45™ E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 7970430 70 B2/02/01
TOTAL 1978-1383 SUMMER WINTER RATIO
SAMPLES 105 105 52 53 0.98

WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX  STD DEV pr2 .. mencoiie
PH (PH UNITS) 6.9 5.7 8.0 0.4 6.7 7.4
EC  (MS/M) 23,3 8.8  73.0 7.4 23.0 27.7
TDS (MG/L) 163 125 534 =1 161 206
cA  (MG/L) 17 12 72 = 18 21
MG (MG/L) g 7 43 4 3 12
NA  (MG/L) 18 10 29 2 15 17
K (MG/L) 3.2 1.4 4.3 0.4 3.1 3.5
TAL (MG/L HCO,) 99 77 398 35 g2 122
CL  (MG/L) g 5 48 5 2 13
S0, (MG/L) 12 7 41 = 10 18
F (MG/L) 0.3 0.1 0.5 c.! 0.3 0.4
SI  (MG/L) 4.4 3.0 16. 1 2.0 4.2 6.4
NO, (MG/L N) 0.03 <0.02 7.62 0.92 <0.02 0.40
PO, (MG/L P) 0.008 <0.005 0.054 0.012 0.005 0.028

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

LR MEAN STD DEV
1 (a,) 5.2004 (g,) 0.2232
2 (m,) 5.1221 (g,) 0.0316

PROPCRTIONALITY FACTOR (=) = .B533
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STATION NUMBER : C2MO7
NAME : VAAL RIVER AT PILGRIMS ESTATE

LATITUDE: 27'00°'45" 5 LONGITUDE 26°%42'00™ E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 79/05/29 TO 85/06/13
TAOTAL 1979-13883 SUMMER WINTER RATIO
SAMPLES S8 196 105 31 1.15

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV oS3 v conmoie
PH (PH UNITS) 7.7 6.0 8.5 Q.5 7.2 8.2
EC (MS/M) 104.9 3.6 151.0 24.7 B89.5 132.7
TDS (MG/L) 730 230 1012 176 608 939
cA  (MG/L) B8S 30 132 22 75 117
MG (MG/L) 43 13 B0 10 36 51
NA  (MG/L) 87 19 117 22 51 g8
K (MG/L) 9.2 0.3 18.4 3.0 i e - B
TAL (MG/L HCO,) 148 56 207 28 131 186
CL  (MG/L) B0 16 150 24 42 91
sQ, (MG/L) 304 39 485 95 242 420
F (MG/L) 0.6 0.2 1.2 0.2 0.5 0.9
SI  (MG/L) 2.4 <0.4 6.1 1.4 1.4 4.7
NO, (MG/L N) 0.94 <0.02 10.64 1.15 Q.46 1.58
PO, (MG/L P) 0.053 <0.005 0.306 0.055 0.030 0.142

NON EXCEEDENCE PRCBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPUNENT

DISTRIBUTION MERN STO DEV
1 (n,) 6.0830 (o) 0.3068
2 (1) B.6476 (g, 0.1847

PROPORTIONALITY FACTOR («) = .1300
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STATION NUMBER: CZM11

NAME :

LATITUDE: 268°28'45™ S LONGITUDE 27°08'00" E
TYPE: GRUGING WEIR

GERHARDMINNEBRON EYE AT GERHARDMINNEEBRO

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: B3/706/706 TO B&/09/24

TOTAL 1979-1983 SUMMER  WINTER  RATIO
SAMPLES 139 108 60 439

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEY puf2: o wutho
PH (PH UNITS) 7.8 4.9 8.4 0.5 7.5 8.2
EC (MS/M) 53.8 36.1 79.0 4,2 61,7 S5.8
TDS (MG/L) 404 288 571 36 389 439
CA (MG/L) 53 24 70 S 51 56
MG  (MG/L) 33 17 43 3 32 35
NA  (MG/L) 9 4 27 3 8 11
K  (MG/L) 1.1 0.4 4.8 0.4 0.9 1.4
TAL (MG/L HCO,) 230 172 297 17 218 244
CL (MG/L) 10 <3 24 4 2 15
S0, (MG/L) 52 <2 151 17 49 68
F (MG/L) 0.1 <0.1 0.4 0.1 0.1 0.3
SI  (MG/L) 8.1 5.4 9.6 0.5 7.9 8.4
NO, (MG/L N) 2.26 0.07 12.40 .51 12,18 2.5
PO, (MG P 0.011 <0.00S 0.263 0.031 0.005 0.053

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STD Dev
{ (u) 6.0097 (@) 0.1:58
2 (,) 5.9861 (0,) 0.0316

FROPORTIONALITY FACTOR (=) = .4118
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STATION NUMBER: EZ2M13
NAME : TURFFONTEIN EYES AT TURFFONTEIN

LATITUDE: 26°24'15" S LONGITUDE 27°10'30™ E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 69/06/06 TO B85/07/19

TOTAL 19739-1983 SUMMER  WINTER RATIO
SAMPLES 134 110 60 o0 1.20

WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX  STD DEV Fi?ﬁui DB
PH (PH UNITS) 7.7 6.7 8.5 0.3 7.5 8.1
EC  (MS/M) 75.4  52.0  99.5 6.1 74,0 83.6
TDS (MG/L) 569 358 813 B0 542 826
cA  (MG/L) 71 49 @ 8 =53 78
MG (MG/L) 42 31 47 2 41 44
NA  (MG/L) 28 8 6 7 27 34
K (MG/L) 1.5 1.0 5.2 0.9 1.4 2.8
TAL (MG/L HCO,) 231 172 263 18 215 250
CL  (MG/L) 24 8 50 E 22 40
so, (MG/L) 147 50 279 34 143 178
F (MG/L) 0.1  <0.1 0.8 0.1 0.1 0.3
SI  (MG/L) 8.4 7.0 200.0 20.2 8.2 8.9
NO, (MG/L N 2,28 0.4 11.08 1.60 2.16 2.69

3
PO, (MG/L P) 0.010 <0.005 0.973 0.106 0.0068 0.052

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STO DEV

1 (k) 6.3777 (d) 0.1442

o (k) 6.3265 (a,) 0.0346

PROPORTIONALITY FACTOR («) = .3340
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)
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STATION NUMBER :
NAME :

LATITUDE s
TYPE:

CZ2M18
VAAL RIVER AT SCHOEMANSDRIF

26"5B" 158" & LONGITUDE 27°12'45" E

WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 72/708/01 TQ B4/12/04

TOTAL  1979-1983 SUMMER WINTER RATIO
SAMPLES 622 222 111 111 1.00
WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX  STD DEV 22 = 90
PH (PH UNITS) 7.8 5.3 8.7 88 7.8 @1 |
EC  (MS/M) 100.0 27.7 138.8 23.8 75.6 117.5
TDS (MG/L) 682 188 931 163 536 817
CA  (MG/L) 79 24 123 20 80 97
MG (MG/L) 29 10 42 7 23 a5
NA  (MG/L) 80 17 118 23 63 102
K (MG/L) 11.8 1.5 20.2 3.8 9.5 16.4
TAL (MG/L HCO,) 130 50 198 34 107 170
CL (MG/L) 70 13 115 22 52 93
S0, (MG/L) 253 36 412 82 203 3485
F o (MG/L) 0.9 0.2 7 0.3 0.7 1.2
SI  (MO/L) 0.8 <0.4 5.1 1.5 0.4 4.0
NO, (MG/L N}  0.04 <0.02 1.53 0.25 0.02 0.32
PO, (MG/L P) 0.084 <0.005 0.841 0.110 0.048 0.246

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION B il
1 (n) 6.1546 (g,) 0.3811
2 (u,) 6.5799 (g,) 0.0866
PROPORTIONALITY FACTOR (&) = .4455
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STATION NUMBER: CZ2MZ1
NAME : KLIP RIVER AT WITKOP

LATITUDE: 2B6°27'15™ S LONGITUDE 28°05'15" E
TYPE: RIVER SECTION

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 77/12/721 TO 86/10/27
TOTAL 1979-1983  SUMMER WINTER RATIO
SAMPLES 322 185 88 97 Q.81

WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX STD DEV ,,EEEZE B i
PH (PH UNITS) 7.2 6.2 8.3 0.3 7.0 77
EC  (MS/M) 125.5 76.0 157.2 15.6 116.0 144.8
TDS (MG/L) 899 566 1129 121 821 1055
CcA (MG/L) 113 79 159 18 100 136
MG (MG/L) 42 28 55 =) 38 50
N (MG/L) 95 41 142 17 83 108
K  (MG/L) 15.8 9.8 24.8 2.8 13.8 19.5
TAL (MG/L HCO,) 130 45 199 25 112 155
CL (MG/L) 90 41 143 15 79 102
S0, (MG/L) 387 252 589 75 342 508
F (MG/L) 0.5 0.3 1.0 0.1 0.4 0.6
SI  (MG/L) 6.1 2.2 8.0 1.5 5.3 Pk
NO, (MG/L N) 1.91 0.24 7.48 1.77 1.28 5.23
PO, (MG/L P) 1.616 0.011 B6.648 0.795 1.184 2.127

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DeEV

{ (n,) 6.6625 (g,) 0.1367

> (m,) 6.8155 (g,) 0.1072

PROPORTIONALITY FACTOR (=) = ,2048

56




FEC)

TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY

AND TOTAL DISSOLVED SALTS (TDS)

ool

W/8W 03
) SRy Pt (s | ) |
onat no6 0oa 0oL uoa
170K S01

1578 1973 1980 1981 1982 1983 1984

127

NON EXCEEDENCE PROBARBILITY PLOT FOR TOS

| | | | I
800 sco 1000 1100 1200 1300
TDS MG/L

|
700

]
EOO

I 1 T I I T I I I
001 O CEB DL DS OS OF OE 02 OI

FOUIN3IY3d 3FIN3A3ITIXKI MNON

1
£00

S7



STATION NUMBER: CZ2MZZ
NAME : VAAL RIVER AT BALKFONTEIN

LATITUDE: 27°23%'45" § LONGITUDE 26°30°30" E
TYPE: GAUGE PLATES IN POOL

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 74701721 TO 85/02/18
TOTAL 1878-1983 SUMMER WINTER  RATIO
SAMPLES 2300 1058 S44 515 1.06

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV waégua_ﬁuggug
PH (PH UNITS) 7.8 0.5 8.5 0.5 7.8 8.2
EC  (MS/M) 88.5 21.1 140.0 26.5 74.0 123.7
TDS (MG/L) 596 129 981 188 485 862
CA (MG/L) 62 16 119 20 49 90
MG (MG/L) 42 7 59 13 31 53
NA  (MG/L) 56 11 117 2B 39 100
K  (MG/L) 7.9 2.8 18.8 3.1 5.0 12.0
TAL (MG/L HCO,) 124 B 257 29 108 172
CL  (MG/L) 53 11 183 23 34 88
so, (MG/L) 239 9 487 107 167 37s
F {MG/L) .5 0.2 1.2 .2 0.4 a.s8
S1  (MG/L) 1.2 <0.4 8.2 1.9 0.6 5,2
ND3 {MG/L N) Q.03 <0.02 53.43 1.77 0.02 Q.44
PO, (MG/L P} 0.042 <0.005 1.020 0.08! 0.022 0.159

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION HESN =R BEY
1 (1) 5.8014 (g,) 0.1567
2 (u,) 6.4301 (g,) 0.2470
PROPORTIONALITY FACTOR (=) = ,1313

of
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STATION NUMBER: C2M23
NAME : WONDERFCONTEIN SPRUIT AT LUIPARARDSVLEI

LATITUDE: 26°13'30" S LONGITUDE 27°44'30" E
TYPE: GRUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 79/05/08 TO 868/10/20

TOTAL 1879-1883  SUMMER WINTER RATIO
SAMPLES 321 194 S7 =¥ 1.00

WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX  STD DEV .22 . .20 .
PH (PH UNITS) 7.4 3.1 12.8 1.3 5.1 8.0
EC  (MS/M) 224.0 56.9 887.8 54.0 208.0 249.6
TDS (MG/L)} 1871 448 5243 368 1881 2121
cA  (MG/L) 370 24 1277 g9 328 440
MG (MG/L) 50 2 74 11 a4 51
NA  (MG/L) 102 17 142 19 93 122
K (MG/L) 13.2 2.6 44 .9 4.7 10.3 17.8
TAL (MC/L HCO,) 60 <4 2299 207 19 202
CL  (MG/L) B8 <3 154 20 54 91
S0, (MG/L} 1168 301 1617 218 958 1391
F (MG/L) 0.5 0.2 1.1 0.2 Q.4 0.7
SI  (MG/L) 3.1 <0.4 13.5 1.5 2.5 4.6
NO, (MG/L N) 5.86 0.02 77.18 8.98 1.05 18.24
PO, (MG/L P) 0.011 <0.005 0.i31 0.02C 0.007 0.033

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT .
DISTRIBUTION MEAN STD Dev

{ (k,) 7.1869 (@) 0.5737

2 (w,) 7.5316 (@) 0.1118

PROPORTIONALITY FACTOR (=) = .0681

&0
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STATION NUMBER: CZ2M26
NAME. : MIDDELVLEI SPRUIT

LATITUDE: 268°14'00" S

TYPE: GRAUGING WEIR

LONGITUDE 27°40'00"

AT MIDDELVLEI

£

SAMPL ING

INFORMATION

TOTAL PERICD OF SAMPLING:

79/05/02 TO 86/08/11

TOTAL 1979-1983 SUMMER WINTER  RATIO
SAMPLES 107 79 44 35 1.2B
WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX  STD DEV i s
PH (PH UNITS) 6.0 4.0 7.9 0.8 5.8 6.7
EC  (MS/M) 4.2 2.7 14.8 2.2 3.7 5.9
TDS (MG/L) 43 25 BZ 10 35 56
cA (MG/L) 3 1 12 2 2 6
MG  (MG/L) 2 <1 3 1 1 2
NA  (MG/L) 3 <2 5 { 2 4
K (MG/L) 0.5 <0.3 4.8 0.7 0.4 s
TAL (MG/L HCO,) 21 7 37 5 16 29
CL (MG/L) <3 <3 7 2 <3 4
SO, (MG/L) 6 <2 20 5 4 15
F (MG/L) 0.1 <0.1 BT 0.1 0.1 0.2
SI  (MG/L) 4.1 2.4 5.0 0.9 3.4 5.1
NO; (MG/L N) 0.05 <0.02 0.81 0.1 0.02 0.23
PO, (MG/L P} 0.008 <0.005 0.110 0.018 <0.005 0.03!

NON EXCEEDENCE PROBABI

MIXED LOG-NCRMAL DISTRIBUTION PARAMETERS

LITY PLOT FOR TDS

COMPONENT

DISTRIBUTION MEAN i Hey
! (n) 3.7023 (0,) 0.2223
2 (u,) 4.0129 (g,) 0.03186
PROPORTIONALITY FACTOR () = .8S69
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STATION NUMBER: C2M28
NAME : RIETFONTEIN SPRUIT AT RIETFONTEIN

LATITUDE: 26°14°'45" § LONGITUDE 27°35'30" E
TYPE: GRUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 79/05/03 TO 88/10/20
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 245 200 30 110 0.82

WATER QUALITY STATISTICS

DETERM I NAND MEDIAN MIN MAX  STD DEV ,.2° . .30 _
PH (PH UNITS) 6.5 7.5 8.5 0.6 5.9 7.0
EC  (MS/M) 5.7 3.7 195.8 13.8 5.5 9.7
TDS (MG/L) 50 23 1507 123 42 68
CA (MG/L) 4 <1 284 19 3 E
MG (MG/L) 3 <1 43 3 2 3
NA  (MG/L) 4 <2 116 = 3 6
K (MG/L) 0.7 <0.3 18.8 1.5 0.4 1.5
TAL (MG/L HCO,) 22 <4 235 20 18 32
CL (MG/L) 4 <3 92 8 <3 8
s, (MG/L) B <2 782 51 4 18
F (MG/L) 0.1 <0.1 0.8 0.1 <0.1 0.3
SI  (MG/L) 3.7 <0.4 6.9 0.8 3.3 4,4
NOg (MG/L N) 0.06 <0.02 5.47 0.44 0.02 0.26
PO, (MG/L P) 0.013 <0.005 19.652 1.452 0.007 0.033

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT 3
DISTRIBUTION HEH Sl GEY

. (u,) 4.8084 (c,) 1.1077

2 (u,) 3.8742 (g,) 0.2425

PROPORTIONALITY FACTCR (=) = .0578
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STATION NUMBER: C2M32
NAME. : MOOIRIVIERLOOP (RIVER) AT WONDERFONTEIN

LATITUDE: 26°19'00™ S LONGITUDE 27°23'30" E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 80/02/04 TO B86/09/24
TOTAL 18973-13983 SUMMER WINTER RATIO
SAMPLES 157 137 70 67 1.04

WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX  STD DEV poelie pencomiise
PH (PH UNITS) 7.3 5.2 8.4 0.7 7.0 7.9
EC  (MS/M) 86.0 5.0 123.8 15.6 74.0 104.0
TDS (MG/L) 5832 32 983 119 550 775
ca  (MG/L) 86 2 177 28 62 116
MG (MG/L) 37 2 45 4 35 39
NA  (MG/L) 45 <2 51 6 43 54
K (MG/L) 3.6 <0.3 45.8 4.0 3.0 5.4
TAL (MG/L HCO,) 134 12 489 53 115 159
CL (MG/L) 23 <3 46 5 20 31
S0, (MG/L) 279 13 571 94 209 387
F (MG/L) 0.4 0.1 0.7 0.1 0.3 0.5
SI  (MG/L) 7.1 <0.4 15.2 1.3 6.8 7.8
NO, (MG/L N) 2.38 <0.02 39.80 3.98 1.80 4.27
PO, (MG/L P) 0.020 <0.005 2.816 0.252 0.008 0.115

I

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STO DEV
! (n,) 6.0431 (@) 1.1269
2 (h.) B.4255 (q.) 0.1562

2

PROPORTIONALITY FACTOR («) = .0C482
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STATION NUMBER:: C2MB5
NAME : LEEUDORING SPRUIT AT KLIPSPRUIT

LATITUDE: 2Z27°22'15™ S LONGITUDE 26°Z21'00" E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 72/02/23 TO BB/02/10
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 330 120 46 74 0.82

WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX  STD DEV o2 . pencoiie
PH (PH UNITS) 7.8 4.5 9.8 0.7 7.2 8.3
EC (MS/M) 53.4 12.6 86.2 15.2 38.3 82.1
TDS (MG/L) 399 122 582 g2 339 454
CA (MG/L) 37 8 58 10 27 41
MG (MG/L) e 3 28 7 13 28
NAE  (MG/L) 42 3 73 1B 24 54
K (MG/L) 2.6 1.4 9.1 O - 3.8
TAL (MG/L HCOZ) 232 42 298 57 164 264
L (MG/L) 27 4 76 15 19 48
SD4 (MG/L) L& 2 166 25 9 323
F (MG/L) 0.4 81 B S 0.1 B3 0.5
SI  (MG/L) 3.8 0.6 10.1 g7 2.4 8.8
NO; (MG/L N) 0.33 <0.02 11.55 1.28 0.08 1.20
PO, (MG/L P) 0.025 <0.005 5.937 0.836 0.010 0.091

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPOMENT
DISTRIBUTION MEAN STD DEV
1 (M) 5.5107 (o) 0.4393
2 (w,) 6.0089 (g,) 0.0825

PROPORTIONALITY FACTOR (=) = .4360

Ga




TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TOS)

— 1
==
-
I I | 1 T 1 T
0 0g oL 03 os o 0O Q2 ol
HW/8W 33
I ] I ] I 1
o039 0os oov ODE a0z oot
1704 sS4l

1976 1977 1978 1978 1580 1981 158z 1583

1975

EXCEEDENCE PROBABILITY PLOT FOR TDS

NON

T | T
500 600 700 BO0

6

Elt%iEl -ﬂglEI
TDS MG/L

|
200

T
100

oot

T I I T
_n_m _u_m Gw GN

SOUINIOH3d 3ION30O3IIIXI NON



STATION NUMBER:
NAME :

LATITUDE -
TPE:

CZ2MB6

MAKWASSIE SPRUIT
2729 30"
GAUGING WEIR

5

LONGITUDE 26°04°'30"

AT VLIEGEKRAAL

E

SAMPL ING

INFORMATION

TOTAL PERIOD OF SAMPLING:

72/08/702 TO 86/02/17

TOTAL 1979-1983 SUMMER  WINTER  RATIO
SAMPLES 302 82 32 50 Q.64
WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV %ggaﬂﬁ %ﬁgggé
PH (PH UNITS) 7.4 5.4 8.5 0.6 7.1 8.4
EC  (MS/M) 53.3 12.0 162.0 22.2 48.8 §67.4
TDS (MG/L) 451 86 1099 165 382 523
cA  (MG/L) 37 9 148 19 31 45
MG (MG/L) 21 4 35 7 17 26
NA (MG/L) 2453 8 133 26 40 77
K (MG/L) 4.1 2.8 15.8 2.2 3.6 5.4
TAL (MG/L HCOZ) 254 31 328 87 138 303
CL (MG/L) 34 5 214 31 24 52
S0, (MG/L) 18 2 518 88 12 59
F  (MG/L) 0.5 0.3 0.8 0.1 0.4 0.7
SI  (MG/L) 3.9 <0.4 10.2 3.0 0.7 77
NOg (MG/L N) 0.16 <0.0 11.42 1 .53 0.06 8.391
PO, (MG/L P) 0.012 <0.005 0.877 0.121 0.006 0.056

NON EXCEEDENCE PROBABILITY PLOT FOR TDS

MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DEV
1l (u ) 5.6BZ5 IU]] 0.5608
2 (u,) 6.0983 (a,) 0.1038
PROPORTIONALITY FACTOR (=) = .4001
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STATION NUMBER:

NAME :

LATITUDE: 26°22'30"
TYPE: GAUGING WEIR

CZMES

MOOQIRIVIERLOQP

(RIVER)

AT BLARUWBANK

S LONGITUDE 27°13%45™ E

SAMPLING INFORMATION

TAOTAL PERIOD OF SAMPLING:

738705703 TO 86710720

TOTAL

SAMPLES 391

1979-1983

i

SUMMER  WINTER RATIO
118

114 1.04

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV op2. : percoiic
PH (PH UNITS) 6.9 3.0 7.9 0.7 6.5 7.5
EC (MS/M) 139.9 44.8 275.2 27.6 128.0 182.7
TDS (MG/L) 964 302 1611 206 876 1283
CA (MG/L) 120 47 255 35 102 176
MG (MG/L) 40 1S 71 7 36 48
NA  (MG/L) 117 20 222 29 103 157
K  (MG/L) 10.7 0.4 24.9 3.7 3.2 1B6.8
TAL (MG/L HCO,) S0 <4 148 27 30 85
CL  (MG/L) a8 11 568 56 83 171
S0, (MG/L) 475 137 966 125 411 667
F (MG/L) 0.4 5,2 0.8 o e 0.4 0.6
SI  (MG/L) 6.3 1.0 14,2 1.3 5.6 7.8
NO, (MG/L N) 9,75 0.38 73.81 8.23 6.94 186.97
PO, (MG/L P} 0.216 <0.005 1.5568 0.274 0.097 0.677

NON EXCEEDENCE PROBABILITY PLQOT FOR TODS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

R L e MEAN STD DEV
1 () 6.9179 (a,) 0.2518
2 (n,) 6.8340 (g,) 0.0557
PROPORTIONALITY FACTOR («) = .7393

T2
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STATION NUMBER: C2M70
NAME : SUIKERBOSCHRAND RIVER AT PLATKOPPIE

LATITUDE: 26°38'30" S LONGITUDE 28°13'45" E
TYPE: RIVER SECTION

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 77/12/721 TO 85/07/08

TATAL 1979-1983 SUMMER  WINTER  RATIA
SAMPLES 256 178 88 S0 0.98

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV o, s
PH (PH UNITS) 7.2 5.4 8.4 0.5 6.9 7.9
EC  (MS/M) 120.9 23.8 280.0 61.4 78.0 215.9
TOS (MG/L) 733 192 1877 431 489 1451
cA (MG/L) 59 18 126 27 42 g7
MG (MG/L) 34 5 79 17 21 B2
NA  (MG/L) 122 s 382 92 57 282
K (MG/L) 9.5 3.8 22.6 5.1 5.8 19.0
TAL (MO/L HCO,) 130 35 247 52 103 224
CL  (MG/L) 136 22 416 102 73 299
sg, (MG/L) 236 27 538 146 141 448
F (MG/L) Q.4 0.2 0.6 0.1 0.3 0.s
SI  (MG/L) 2.3 <0.4 7.8 1.9 0.9 5.4
NO, (MG/L N) 0.33 <0.02 g.21 0.83 0.16 1.80
PO, (MG/L P} 0.020 <0.005 2.596 0.264 0.008 0.073

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DEV
{ (n,) 6.2240 (g,) 0.5780
2 (n,) 6.9449 (¢,) 0.3098

PROPORTIONALITY FACTOR (=) = .4763

T4
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STATION NUMBER:

C2ZRO501

NAME : KLIPORIF DAM:NEAR DAM WALL
LATITUDE: 26°37'00" S LONGITUDE 27°18'00" E
TYPE: SAMPLING POINT IN BASIN

SAMPLING INFORMATION
TOTAL PERIOD OF SAMPLING:  77/10/22 TO 84/03/26
TOTAL  1979-1983 SUMMER WINTER  RATIO
SAMPLES 75 45 25 20 1.25
WATER QUALITY STATISTICS
DETERMINAND ~ MEDIAN  MIN MAX  STO DEV pr2ie penre|
PH (PH UNITS) 7.6 6.1 8.0 0.4 7.4 7.8
EC  (MS/M) 58.4 37.6  89.3 9.3 52.7 64.2
TDS (MG/L) 424 284 573 62 370 469
CA  (MG/L) 31 24 38 3 29 34
MG  (MG/L) 26 17 B 4 24 31
NA  (MG/L) 48 32 g1 10 43 56
K (MG/L) 5.8 4.8 8.6 0.9 5.3 7.1
TAL (MO/L HCO,) 2089 137 254 27 182 231
CL  (MG/L) 37 26 57 10 34 55
sq, (MG/L) 57 33 97 13 51 69
F (MO/L) 0.4 0.2 0.6 0.1 0.4 0.8
SI  (MO/L) 0.9  <0.4 4.1 1.2 0.6 3.1
NO, (MG/L N)  0.21 <0.02 0.86 0.25 0.04 0.57
PO, (MG/L P) 0.008 <0.005 0.047 0.012 <0.00S 0.027

NON EXCEEDENCE PROBABILITY PLAOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DEV
(n,) 6.0055 (g,) 0.2936
2 (n,) 6.0140 (g,) 0.1411
PROPORTIONALITY FACTOR () = .1897
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STATION NUMBER: C2GE01
NAME - SKOON SPRUIT AT KLERKSDORP WEIR

LATITUDOE: 26°52'30™ S LONGITUDE 26°39'30"™ E
TYPE: SAMPLING POINT

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 79708720 TO 84/09/17
TATAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 248 216 106 110 a.396

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV ,.28.: rencoe
PH (PH UNITS) 7.9 5,7 8.7 0.5 7.6 8.4
EC (MS/M) 49,3 21.6 98.0 9.3 47.1 55.0
TDS (MG/L) 392 155 755 72 366 430
cA  (MG/L) 40 18 =V 9 38 47
MG (MG/L) 36 11 57 7 32 40
NA  (MG/L) g 5 50 7 8 18
K  (MG/L) 2.2 1.0 8.3 1.0 1.9 3.8
TAL (MG/L HCO,) 275 58 325 42 248 302
CL (MG/L) 8 <3 56 8 7 18
S0, (MG/L) 10 <2 331 41 5 40
F (MG/L) 0.2 <0.1 0.9 0.1 0.2 0.3
SI  (MG/L) 4.5 0.5 9.1 2.0 3.3 7.5
NO; (MG/L N) 0.06 <0.02 2.98 0.48 0.02 0.8l
PO, (MG/L P) 0.019 <0.005 1.395 0.125 0.009 O0.140

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PRRAMETERS

COMPONENT
DISTRIBUTION MEAN STD DeV

{ (u,) 5.9093 (a,) 0.2074

2 (u,) 5.9768 (a,) 0.0283

PROPORTIONALITY FACTOR (=) = ,B064

TE
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STATION NUMBER:

C2Q02

NAME. : MOOI RIVER AT BRIDGE ON TAARIBOSCHBULT
LATITUDE: 26°52'00™ S LONGITUDE 27°01'30" E
TYPE: SAMPLING POINT
SAMPLING INFORMAT ION
TOTAL PERIOD OF SAMPLING:  79/09/28 TO 84/11/13
TATAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 313 205 107 ag 1.09
WATER QUALITY STATISTICS
DETERMINAND  MEDIAN  MIN MAX _ STD DEV 20 . .90
PH (PH UNITS) 7.8 6.5 8.8 G4 7.8 8.3
EC  (MS/M) 64.0 39.4 84.0 5.9 61.2 69.1
TDS (MG/L) 478 294 636 45 453 518
cA  (MG/L) 52 28 72 6 48 56
MG (MG/L) 40 Z1 46 4 37 42
NAR  (MG/L) 23 16 67 5 21 28
K (MG/L) 3.3 (8 18.7 1.5 2.9 4.9
TAL (MG/L HCO,) 236 96 292 24 226 280
CL  (Mo/L) 24 10 70 8 19 32
S0, (MG/L) 85 8 167 16 78 96
F o (MG/L) 0.3  <0.1 4.0 5 0.2 0.9
SI  (MG/L) 6.2 94 3.0 i3 B8 B
NUE (MG/L N) 1.08 a.az 31.20 2. 52 0.81 2.12
PO, (MG/L P} 0.498 <0.005 6.095 0.665 0.386 1.169

NON EXCEEDENCE PROBABILITY PLQAOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STO DEV
1 (1) 6.0843 (c,) 0.1612
2 (m,) 6.,1765 (g,) 0.0520
PROPORTIONALITY FACTOR (=) = 2694

an
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STATION NUMBER: CZR0O101
NAME : BOSKOP DAM:NEAR DAM WALL

LATITUDE: 2B6°33'45" 5 LONGITUDE 27°08°30" E
TYPE: SAMPLING POINT IN DAM BASIN

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 68/06/28 TO 86/10/09

TOTAL 1979-1983 SUMMER WINTER RATIO

SAMPLES 107 21 11 10 1,40
WATER QUALITY STATISTICS
DETERMINAND MEDIAN  MIN MAX  STD DEV ﬁégﬁu;_ﬁﬂggug
PH (PH UNITS) 7.7 6.3 8.1 0.5 7.2 8.0
EC  (MS/M) 57.6 171 65.8 11.2 55.6 62.2
TDS (MG/L) 438 135 516 79 422 474
CA  (MG/L) 49 13 B0 10 44 57
MG (MG/L) 37 7 39 7 35 38
NA  (MG/L) 19 5 &3 4 16 21
K (MG/L) 1.9 £ 5.5 0.9 1.8 2.7
TAL (MG/L HCO,) 227 82 275 38 213 249
CL  (MG/L) 17 4 31 6 15 21
S0, (MG/L) 85 2 103 29 74 9B
F (MG/L) 0.1 <0.1 0.6 0.1 0.1 0.2
SI  (MG/L) 6.1 4.9 8.7 1.0 5.7 7.7
NO; (MG/L N) 0.51 <0.02 1.15 0.37 0.29 1.07
PO, (MG/L P) 0.006 <0.005 0.049 0.012 <0.005 0.026

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DEV
1 (w,) 5.9549 (c,) 0.3500
> (n,) 6.1064 (0, 0.0283

PROPORTIONALITY FACTOR (=) = .5746
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STATION NUMBER: C3MO3
NAME - HARTS RIVER AT TAUNG

LATITUDE: 27°34'30" S LONGITUDE 24%°44'45™ E
TYPE: STORAGE WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 71/08/05 TO 86/02/18
TOTAL .1979-1983 SUMMER  WINTER  RATIO
SAMPLES 355 137 o8 72 Q.73

WATER QUALITY STATISTICS

DETERM LNAND MED1AN MIN MAX  STD DEV penihie mmciie
PH (PH UNITS) 7.8 6.2 8.5 0.5 7.8 8.2
EC (MS/M) 89.9 18.68 150.0 32.0 B2.0 125.0
TOS (MG/L) 657 154 1105 229 418 894
cA  (MG/L) 44 15 64 11 34 51
MG (MG/L) 36 B 53 13 24 49
NA  (MG/L) 98 10 249 47 49 147
K (MG/L) 5.9 1.5 9.5 Yisld 4.3 Tl
TAL (MG/L HCO,) 226 87 361 62 175 300
CL  (MG/L) B9 B 148 32 37 103
50, (MG/L) 155 B 296 83 82 258
F (MG/L) @7 i fd 0.2 0.5 0.9
SI  (MG/L) 6.8 <0.4 11.4 B 5.5 5.8
NQ, (MG/L N) 0.08 <0.02 2.54 0.35 0.02 0.5
PO, (MG/L P) 0.009 <0.005 0.455 0.048 <0.005 0.0S1

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT -
DISTRIBUTION MERN STD DEV

! (1) 5.9443 () 0.4181

2 (u,) 6.6191 (7,) 0.1943

PROPCRTIONALITY FACTOR (x) = .3306

B4
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STATION NUMBER: C3MO7
NAME : HARTS RIVER AT ESPARGSDRIF

LATITUDE: 27°54'15" S LONGITUDE 24°37°'00" E
TYPE: GRUGING WEIR

SAMPL ING INFORMAT ION

TOTAL PERIODO OF SAMPLING: 67/12/711 TO BE/08/18
TOTAL 19735-13983 SUMMER WINTER RATIO
SAMPLES 344 136 B2 74 0.84

WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX  STD DEV ﬁﬁgiu;_ﬁﬁgﬂ&;
PH (PH UNITS) 7.7 6.6 8.4 0.4 7.5 8.3
EC  (MS/M) 128.2 32.4 263.0 31.1 112.0 147.5
TDS (MG/L) 884 283 1354 200 7468 1004
CA (MG/L) 70 29 92 14 53 79
MG (MG/L) 59 15 78 15 48 75|
NA  (MG/L) 111 24 155 28 94 133
K (MG/L) 7.5 3.5 1.1 1.3 6.5 8.8
TAL (MG/L HCO,) 207 103 248 27 187 232
CL (MC/L) 141 24 199 39 121 174
50, (MG/L) 257 33 414 81 205 329
F (MG/L) 0.7 0.2 1.0 0.2 0.8 0.8
SI  (MG/L) 5.9 3.2 10.4 1.5 5.0 7.9
NO, (MG/L N) 1.67 0.26 100.56 g9.28 1.13 2.74
PO, (MG/L P) 0.013 <0.005 0.494 0.084 0.006 0.040

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUT LON MEAN STO DEV
{ (k,) 6.3601 (g,) 0.4537
2 (n,) 6.8085 (g,) 0.1095

PROPORTIONALITY FACTOR (=) = ,2770

a6
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STATION NUMBER : C3M10
NAME : THABASIKWA EYE AT BUXTON

LATITUDE: 27°36'30" 5 LONGITUDE 24°36'45™ E
TYPE: GRAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 75/10/723 TAQ 81/08/10

TOTAL 1979-1983 SUMMER WINTER  RATIO
SAMPLES 108 67 =3 34 3,97

WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX ‘STD DEV 28 . sevomiic]
PH (PH UNITS) 8.0 7.6 8.4 0.1 7.9 8.1
EC  (MS/M) 94.0 70.3  98.0 5.5 92.0 95.8
TDS (MG/L) 748 537 780 52 734 774
cA (MG/L) 57 39 51 6 52 59
MG (MG/L) 85 50 g1 5 82 89
NA  (MG/L) 20 2 28 5 19 27
K  (MG/L) 4 0.3 2.8 0.3 1.0 1.5
TAL (MG/L HCO,) 501 331 516 40 481 511
CL (MG/L) 46 34 59 4 43 49
S0, (MG/L) 31 22 37 3 28 34
F (MG/L) 0.5 0.3 0.7 0.1 0.5 0.6
ST (MG/L) 10.7 8.5 12.9 {.1 10.1 12.8
NO, (MG/L N) 0.40 0.04 1.088 0.27 0.23 0.89

3
PO, (MG/L P) 0.005 <0.005 0.082 0.018 <0.005 0.019

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STD DEV
1 (m,) 6.3917 (ad,) 0.0894
2 (u,) 6.6208 (g,) 0.0034

PROPORTIONALITY FACTOR (=) = ,1083

88
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STATION NUMBER : C3M12
NAME - VLAKFONTEIN EYE AT METSEMATSHWE RESERVE

LATITUDE: 27°33'45" S LONGITUDE 24°05'15" E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: T2/03715 10 82r12/31

TOTAL 1979-1983 SUMMER  WINTER RATIO
SAMPLES 202 64 27 3 0.73

WATER QUALITY STATISTICS

DETERMINAND ~ MEDIAN  MIN MAX  STD DEV o292 remcoc
PH (PH UNITS) 7.8 7.0 8.0 0.2 7.6 8.0
EC  (MS/M) 60.8  38.8  64.8 4,0 59.3 62.8
TDS (MG/L) 492 385 577 50 420 513
cA  (Mo/L) B5 41 71 10 53 71
MG (MG/L) 40 37 43 1 39 42
NA  (MG/L) 4 3 5 1 3 4
K (MG/L) 0.6  <0.3 1.1 0.2 0.5 0.8
TAL (MG/L HCO,) 325 255 373 31 290 348
CL  (MG/L) 12 10 35 3 11 17
sg, (MG/L) g 2 61 11 4 13
F (MG/L) 0.1  <0.1 0.4 0.1 0.1 0.3
SI  (MG/L) gy, 7.3 8.8 0.4 7.5 8.4
NO, (MG/L N 3.95  0.82 19.00 3.91 3.79 5.44

PO; (MGAL &) 0.006 <0.005 0.063 0.015 <0.005 0.018

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
| DISTRIBUT [ON — TR EEY

| 1 (u,) 6.0502 (g,) 0.2782
| 2 (m,) 6.1734 (g,) 0.0316

i PROPORTIONALITY FACTOR (=) = .1441

80
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STATION NUMBER : Cafla
NAME : HARTS RIVER AT MOUNT RUPERT

LRELTULE: Z8°08'30" 'S LONGITUDE 24°28'30" E
TYPE: GRAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 71/08/705 TO 84/03/12

TATAL 1975-1973  SUMMER  WINTER RATIO
SAMPLES 548 4724 245 1749 I

WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX STDDEV .20 . sncous
PH (PH UNITS) 7.8 70 8.9 0.3 7.7 8.3
EC (MS/M) 98.2 45.8 141.6 18.8 80.7 119.7
TDS (MG/L) 568 352 910 128 552 795
CA  (MG/L) 39 19 52 5 35 45
MG (MG/L) 45 22 67 10 37 55
NA  (MG/L) 95 24 150 25 74 126
K (MG/L) 5.8 4,1 24.3 1.1 6.4 7.7
TAL (MG/L HCO,) 234 165 311 31 209 267
CL  (MG/L) 122 28 210 37 90 165
S0, (MG/L) 113 15 235 40 84 159
F (MG/L) Q.4 0.1 1.3 0.2 04 0.7
SI  (MG/L) g s <0.4 5.0 1.3 0.8 3.8
NO, (MG/L N) 0.05 <0.02 1.50 0.18 0.02 0.26

3

PO, (MG/L P) 0.018 <0.005 0.280 0.030 0.014 0.043

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DeV
1 (n,) B.8412 (@) 0.0265
2 (4,) 6.7145 (g,) 0.03186

PROPORTIONALITY FACTOR (=) = .1410
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STATION NUMBER: C3RO101
NAME : SCHWEIZER RENEKE DAM:NEARR DAM WALL

LATITUDE: 27°10'30" S LONGITUDE 25°20'15™ E

TYPE: SAMPLING POINT IN DAM BASIN

SAEMPLING INFORMATION
TOTAL PERIOD OF SAMPLING:  75/10/23 TO 86/10/07
TOTAL  1979-1983 SUMMER WINTER  RATIO
SAMPLES 87 35 18 B 1.08
WATER QUALITY STATISTICS
DETERMINAND  MEDIAN  MIN MAX STC DEV _ 25 _ _ 90
PERCENTILE PERCENTILE
PH (PH UNITS) 8.1 5.9 3.0 0.4 8.0 8.3
EC  (MS/M) 135.6 31.7 574.5 115.7 97.0 318.5
TO0S (MG/L) 1089 245 4297 871 788 2333
cA  (MG/L) 52 16 39 5 20 31
MG (MG/L) 58 14 157 35 45 115
NA (MG/L) 214 1S 1088 234 135 597
K (MG/L) 16.9 5.6 55.5 11.0 12.4 32.8
TAL (MG/L HCO,) 453 75 1846 305 347 864
cL (MG/L) 208 13 1143 249 137 5986
S0, (MG/L) 51 4 774 183 29 168
F (MG/L) 0.9 0.3 2.4 0.5 0.6 1.4
ST (MG/L) 1.3  <0.4 9.7 1.8 0.7 3.0
NO, (MG/L N)  0.73 <0.02  3.21 1.0 0.29 2.68
PO, (MG/L P) 0.097 0.008 0.435 0.142 0.027 0.316

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MERN STD DEV
! (1) 7.4685 (a,) 0.2874
2 (u,) 6.6327 (g,) 0.3747
PROPORTIONALITY FACTOR (x) = .2447

94
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STATION NUMBER : C4M04
NAME : VET RIVER AT NOOITGEDRCHT

LATITUDE: 27°56'15" S LONGITUDE 2B°07'30" E
TYPE: GCAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 72708703 TO 86/10/03
TOTAL 1979-1883 SUMMER WINTER RATIO
SAMPLES 405 204 101 103 0.98

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX STD DEV Efgﬁu .
PH (PH UNITS) 7.8 5.9 8.4 0.5 B 8.0
EC (MS/M) 30.7 12.1  173.3 26.7 27.3 79.3
TDS (MG/L) 229 114 1032 143 200 487
CA (MG/L) 22 8 103 14 20 44
MG (MG/L) 10 4 53 7 8 23
NA  (MG/L) 25 5 162 25 21 69
K (MG/L) 5.7 3.5 10.5 L1 5.1 7.2
TAL (MG/L HCOL) 110 12 256 31 89 145
CL (MG/L) 19 5 427 B2 13 111
sQ, (MG/L) 21 3 304 42 14 89
F (MG/L) 0.5 807, 1.0 0.1 0.4 0.6
SI  (MG/L) 3.3 Q.S 6.5 1.3 2. 5.1
NO, (MG/L N) 0.10 <0.02 1.78 0.23 0.03 0.44

PO, (MGAL PI 0.052 0.005 0.398 0.0682 0.029 0.121

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUT ION MEAN STD DEV
1 (n) 5.8245 (o) 0.4530
o (k) 5.3421 (g,) 0.1208

FROPORTIONALITY FACTOR (=) = .3975

a6
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STATION NUMBER : C4Q01
NAME - VET RIVER AT HOOPSTAD

LATITUDE» 27°80'30" 'S LONGITUDE 25°54'00" E
TYPE: SAMPLING POINT

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 80/01/29 TO 85/03/11

TAOTAL 1979-13983 SUMMER  WINTER RATIO
SAMPLES 536 333 184 149 1.23

WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX  STD DEV .22 . .99 _
PH (PH UNITS) 7.8 0.5 8.4 0.6 7.2 8.0
EC  (MS/M) 32.7 12.3 144.5 21.1 28.8 67.7
TOS (MG/L) 237 85 833 118 204 398
cA  (MO/L) 24 7 87 13 20 44
MG (MG/L) 10 4 43 5 3 17
NA  (MG/L) 26 8 137 20 27 55
K (MO/L) 55 3.4 11.5 {.1 5.1 7.0
TAL (MG/L HCO,) 101 10 165 29 82 142
CL  (MG/L) 26 6 300 46 19 102
SO0, (MG/L) 21 <2 187 33 14 76
F o (MG/L) 0.5 0.1 0.8 0.1 0.4 0.6
SI  (MG/L) 3.3 <0.4 7.2 1.7 1.8 5.6
NO, (MG/L N)  0.03 <0.02 0.90 0.13 0.05 0.45
PO, (MG/L P} 0.057 <0.005 2.207 0.140 0.032 0.144

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUT ION MEAN STO DEV

1 (n,) 5.5629 (d,) 0.4496

2 (n,) S.3981 (a,) 0.1044

PROPORTIONALITY FACTOR (=) = ,5851

o8
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STATION NUMBER: C4R0101
NAME : ALLEMANSKRAAL DAM:NEAR DAM WALL

LATITUDE: 28°"17'15" & LONGITUDE 277"038'00" E
TYPE: SAMPLING POINT IN DAM BASIN

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 68/04/01 TO BB/07/14
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 110 £5 13 12 1.08

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV prue remcoie
PH (PH UNITS) 7.1 5.5 8.2 0.4 7.0 77
EC  (MS/M) 30. 1 15.9 35.1 4.9 24.8 34.1
TDS (MG/L) 240 154 264 38 225 260
ca  (MG/L) 22 14 26 3 19 25
MG (MG/L) 8 B 10 1 8 10
NA  (MG/L) 30 20 35 5 27 35
K (MG/L) 4.5 4.1 7.8 1.0 4.3 5.7
TAL (MG/L HCO,) 148 81 166 27 130 162
CL  (MG/L) 9 5 14 2 g 13
S0, (MG/L) 12 2 17 4 10 16
F (MG/L) 0.5 0.4 0.8 0.1 0.5 0.7
SI  (MG/L) 3.6 1.9 5.5 0.9 2.8 4.5
NO; (MG/L N) 0.05 <0.02 .77 0.4 0.02 0.34
PO, (MG/L P) 0.012 <0.,005 0.122 0.036 0.005 0.071

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPOMENT
DISTRIBUTION MEAN STO DEV
|
1 () 5.4910 (c,) 0.0883
2 (u,) 5.0869 (7,) 0.0316

e

PROPORTIONALITY FACTOR (=) = .B6&3

100
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STATION NUMBER: C4R0OZ201
NAME : ERFENIS DAM:NEAR DAM WALL

LATITUDE: 28"30'30" S LONGITUDE 267°46'45™ E
TYPE: SAMPLING POINT IN DAM BASIN

SAMFLING INFORMATION

TOTAL PERIOD OF SAMPLING: 68/04/01 TO 86/07/14
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 141 23 13 i6 0.81

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX STD DEV EE%EHE mm%%uz
PH (PH UNITS) 71 5.9 7.8 0.5 6.8 =
EC (MS/M) 23.0 16.6 30.5 4.3 20.0 23 .2
TDS (MG/L) 196 118 234 31 185 223
cA (MG/L) 19 12 24 3 16 2
MG (MG/L) 8 S 10 1 7 10
NA (MG/L) 18 Lz 25 4 16 23
K (MG/L) 4.8 4.1 2.8 C.4 4.5 5.0
TAL (MG/L HCOg) 115 &3 148 24 100 140
CL (MG/L) 7 B 18 2 T 10
50, (MG/L) 10 | 2] 4 8 13
a (MG/L) 0.4 8.2 0.8 8.1 a.4 0.5
SI (MG-/L) 4.6 1.0 &1 7 3.5 5.8
NO, (MG/L NI a.as <0.02 a.45 a.14 a.az2 Q.37
Pa, (MG/L P) 0.020 <0.005 Q.225 a.c48 a4.40i12 0.407s

4

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION FPARAMETERS

COMPONENT

DISTRIBUTION MEAN STO DEY
1 (n,) 5.1135 (g,) 0.2032
> (n,) 5.2761 (5,) 0.0245

PROPORTIONALITY FACTOR (=] = .7840
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TOS)
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STATION NUMBER: C5MO8
NAME : RIET RIVER AT RIVIERA

LATITUDE: 29%°48'45" S LONGITUDE 26°12'45™ E
TYPE: STORAGE WEIR

SAMPLING INFORMAT [ON

TOTAL PERIOD OF SAMPLING: 72/03/18 TO 85/12/10

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 19 13 = <& 2.25

WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX  STD DEV pmrioiie remooie
PH (PH UNITS) 8.7 8.3 77 0.4 6.5 7.3
EC (MS/M) 29.7 11.9  54.6 12.6 18.5 42.2
TDS (MG/L) 219 88 333 76 150 291
CA  (MG/L) 21 10 30 5 17 26
MG (MG/L) 10 4 13 3 6 12
NA  (MG/L) 23 <2 44 13 13 34
K (MG/L) 4,2 2.9 6.3 L 3.6 5.7
TAL (MG/L HCO,) 115 38 180 43 86 158
CL  (MG/L) 12 3 41 11 10 28
sg, (MG/L) s 8 18 3 8 13
F (MG/L) 0.4 0.1 1.1 0.3 0.3 0.5
SI  (MG/L) 5.1 4.3 7.3 1.0 4.8 7.3
NO, (MG/L N) 0.12 0.03 9.38 2.76 0.07 1.03
PO, (MG/L P) 0.1688 0.073 1.832 0.448 0.131 0.246

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
IMIXED LOG-NORMAL DISTRIBUTION PARAMETERS

I COMPONENT
DISTRIBUTION MEAN STO CEV

1 (m,) 4.8253 (o,) 0.0616

| 2 (u,) 5.5184 (g,) 0.3236

FROPORTIONALITY FACTOR (x) = , 1449
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STATION NUMBER: CoM12
NAME : RIET RIVER AT RIETWATER

LATITUDE: 28°38'30" S LONGITUDE 25°58'30" E
TYPE: STORAGE WEIR

SAMPL ING INFORMATION

TOTAL PERIOD OF SAMPLING: 75/12/21 TO B4/01/04

TOTAL 1979-1983 SUMMER  WINTER RATIO
SAMPLES 178 477 15 32 0.47

WATER QUALITY STATISTICS

DETERMINAND ~ MEDIAN  MIN MAX  STD DEV 2. o
PH (PH UNITS) 7.1 5.3 8.3 0.6 8.7 8.1
EC (MS/M) 53.5 14.0 74.8 18.8 31.6 73.5
TDS (MG/L) 249 83 587 157 212 579
CA  (MG/L) 27 10 40 g 22 38
MG (MG/L) 12 s 33 9 10 32
NA  (MG/L) 24 8 93 29 20 92
K (MG/L) 3.7 3.t 7.7 1.1 8.3 4.7
TAL (MG/L HCOZ) 154 26 345 95 124 340
CL  (MG/L) 16 7 50 14 12 49
sQ, (MG/L) 16 3 34 9 12 33
F o (MG/L) 0.5 0.2 1.0 6.2 0.4 1.0
SI  (MO/L) 5.4 1.5 6.7 2.0 3.0 8.7
NO, (MG/L N)  0.06 <0.0 0.45 0.13 0.0z 0.30

3
PaQ, (MG/L P) 0.034 <0.005 0.338 0.083 0LO12 0,123

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STO DeV
1 (n,) 5.6333 (7,) 0.3982
2 (u,) 6.3392 (g,) 0.0316

PROPORTIONALITY FACTOR (=) = .8050
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STATION NUMBER: CoSM15
NAME : MODDER RIVER AT STOOMHOEK

LATITUDE: 28°48'30" S LONGITUDE 26°06'45" E
TYPE: STORAGE WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 67/01/22 TQ 82/11/18

TOTAL 1979-1983 SUMMER WINTER RATIO

SAMPLES 117 79 32 47 0.68

WATER QUALITY STATISTICS
DETERMINAND MEDIAN MIN MAX  STD DEV E£§§MEJﬂ£g%“L

PH (PH UNITS) 7.3 5.1 8.7 0.8 5.8 7.8
EC  (MS/M) 45 .8 12.5 83.1 22.4 25.0 74.5
TDS (MG/L) 383 111 6518 171 ot 558
CA (MG/L) 35 13 52 13 21 47
MG  (MG/L) 16 5 38 g 8 i
NA  (MG/L) 41 7 86 26 13 77
K (MG/L) 6.4 3.8 11.1 2.0 5.1 g.4
TAL (MG/L HCO,) 187 57 335 e 92 251
CL  (MG/L) 49 B 92 31 17 89
S0, (MG/L) 36 5 66 22 168 53
F  (MG/L) 0.4 0.2 Q.7 0.2 0.3 0.6
SI  (MG/L) 5.2 <0.4 %7 2.0 2.0 6.0
NO; (MG/L N Q.44 0.04 4.85 0.8 0.30 1.71
PO, (MG/L P) 0.220 <0.005 1.472 0.382 0.i0! 0.900

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DEV

| (n) 5.2893 (d,) 0.3774

2 (k) 6.1790 (g, 0.1311

PROPORTIONALITY FACTOR (x) = .5B4B
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STATION NUMBER: CEM16
NAME : RIET RIVER AT AUCAMPSHOOP

LATITUDE: 2B8°57°'30™ S LONGITUDE 24'14°'30" E
TYPE: STORAGE WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 70/086/08 TO 82/11/07

TOTAL 1879-1983 SUMMER  WINTER RATIO
SAMPLES 109 27 11 16 .69

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV .22 _ .30 _
PH (PH UNITS) 7.6 5.6 7.7 0.4 7.3 2
EC  (MS/M) 123.2 28.0 371.2 899.2 71.2 290.8
TDS (MG/L) 600 207 2402 735 451 2044
cA  (MG/L) 45 23 a6 24 39 92
MG (MG/L) 32 10 150 47 26 125
NA  (MG/L) 89 18 501 163 63 408
K  (MG/L) 5.8 4.5 7:4 0.9 5.3 7.0
TAL (MG/L HCO,) 188 107 368 82 154 338
CL  (MG/L) 126 18 733 243 g2 620
S0, (MG/L) 84 14 546 181 64 449
F MG/L) 0.5 0.3 0.9 0.2 0.4 0.8
SI  (MG/L) 5.0 3.3 5.8 0.9 4.4 5.8
NO, (MG/L N) 0.08 <0.02 1.08 Q.32 0.03 0.34

3
PQ, (MG/L P) 0.009 0.006 0.088 0.027 0.007 O0.051

NON EXCEEDENCE PROBABILITY PLAOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DEV

! (u) 6.3576 (@) 0.7092

o (n,) 7.2667 (0,) 0.3648

PROPORTIONALITY FACTOR (=) = .7349
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STATION NUMBER: CSM18
NAME : MODDER RIVER AT TWEERIVIER

LATITUDE: 28°01'30" S LONGITUDE 24°38'30" E
TYPE: STORAGE WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 71/706/03 TQ B3/04/08
TOTAL 1875-1883 SUMMER WINTER RATIO
SAMPLES 283 158 85 73 1.18

WATER QUALITY STATISTICS

DETERMINAND MEDTAN MIN MAX  STD DEV pplo . egazsaoz: )
PH (PH UNITS) 7.8 B.1 7.9 0.5 7.3 7.7
EC  (MS/M) 60.6 22.5 196.0 45.8 42.4 168.9
TOS (MG/L) 508 152 1231 328 335 1093
CA (MG/L) 41 19 89 20 34 80
MG  (MG/L) 25 5 g1 25 18 73
NA  (MG/L) 60 12 197 59 37 171
K  (MG/L) 5.7 3.3 8.6 1.1 5.3 7.3
TAL (MG/L HCO,) 198 BS 330 57 158 304
L (MG/L) 84 10 389 112 52 297
sQ, (MG/L) 49 g 218 68 25 175
F  (MG/L) 0.5 0.2 0.8 0.2 0.4 0.8
SI  (MG/L) 4.5 2.5 6.5 0.9 2.8 5.5
NO, (MG/L N) 0.16 <0.02 3.24 0.52 0.04 0.60
PO, (MG/L P) 0.017 <0.005 0.175 0.028 0.008 0.048

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION G i
1 () 6.8130 (g,) 0.2369
2 (u,) 5.8296 ta,) 0.2814

PROPORTIONALITY FACTOR (=) = .3037
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STATICON NUMBER:
TROMPSBURG EYE AT TROMPSBURG TOWNLANDS

NAME :

LATITUDE::

TYPE:

30°02'30™ S

GRUGING WEIR

CcsM20

LONGITUDE 25°48'45" E

SAMPL ING

INFORMAT ION

TOTAL PERIOD OF SAMPLING:

78/09/25 TO 86710707

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 118 g4 48 4B 1.04
WATER QUALITY STATISTICS
DETERM INAND MEDIAN MIN MAX  STD DEV penlcir rercoiie

PH (PH UNITS) 7.8 5.5 8.5 0.3 7.5 7.9
EC  (MS/M) 57.0 30.3 62.3 3.8 656.1 59.9
TDS (MG/L) 460 373 600 44 432 518
ca  (MG/L) 54 33 58 4 52 56
MG  (MG/L) 25 21 29 2 24 27
NA  (MG/L) 31 28 42 3 30 38
K (MG/L) 1.1 0.8 4.9 0.7 ) 2.6
TAL (MG/L HCO,) 274 208 375 27 257 298
CL  (MG/L) 22 6 38 5 20 25
sQ, (MG/L) 14 8 70 9 12 24
F (MG/L) Q.7 0.S 1.3 0.2 0.8 1.0
SI  (MG/L) 16. 1 10.4 20.0 2.0 15.0 18.5
NOg (MG/L N) 3.23 0.668 16.67 3.83 2.70 11.eE0
(PO, (MG/L P) 0.008 <0.00S 0.272 0.038 <0.005 0.018

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

| DISTRIBUTION MEAN §TD DEV

| () B.1047 (g,) 0.1319
| 2 (w,) 6.1309 (g,) 0.0548
i PROFPORTIONALITY FACTOR (=) = .5379
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STATION NUMBER:

C5R0O101

NAME : TIERPOORT DAM:NEAR DAM WALL
LATITUDE: 29°25'1S" S  LONGITUDE 26°08'15" E
TYPE: SAMPLING POINT IN DAM BASIN
SAMPLING INFORMATION
TOTAL PERIOD OF SAMPLING: 72/10/27 TG 86/10/07
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 85 {3 6 {.50
WATER QUALITY STATISTICS
DETERMINAND  MEDIAN  MIN MAX  STD DEV 22 . o030,
PH (PH UNITS) 7.5 7.2 8.1 2.3 7.3 7.8
EC  (MS/M) s6.6 24.3 87.5 19.2 47.5 79.4
TDS (MG/L) 444 {55 502 135 381  S88
CA  (MG/L) 33 16 385 5 31 37
MG (MG/L) 18 5 22 5 14 22
NA  (MG/L) S5 16 104 31 48 104
K (MG/L) 8.1 5.7 1.8 2.0 7.8 11.4
TAL (MG/L HCO,) 239 81 313 64 208 304
CL  (MG/L) 38 9 75 22 29 73
sa, (MG/L) 28 5 43 13 16 41
F (MG/L) 0.7 0.3 1.1 0.2 0.5 1.0
SI  (MG/L) 2.8  <0.4 7.2 1.9 1.8 4.3
NO, (MG/L N} 0.12 <0.02 1.28 0.38 0.03 0.73
PO, (MG/L P) 0.062 0.011 0.198 0.0S59 0.031 0.148

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

| ! (1) 5.6936 (g,) 0.368!
| 2 (n,) 6.2324 (g,) 0.2057
| - .3979

PROPORTIONALITY FACTOR ()
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER: CsM21
NAME : MOSTERS HOEK EYE AT MOSTERS HOEK

LATITUDE: 23°40'00" S LONGITUDE 28°14°45" E
TYPE: GRAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 75/10/29 TO B6/08/02
TOTAL 1979-1983 SUMMER  WINTER RATIO
SAMPLES 114 92 47 45 1.04

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV ppc ﬁmgguﬁ
PH (PH UNITS) 7.8 5.5 8.4 0.4 7.4 7.9
EC  (MS/M) 60.3 26.0 62.4 4.5 57.7 61.5
TDS (MG/L) 468 379 667 63 442 581
cA  (MG/L) 55 a3 ES 4 54 58
MG (MG/L) 23 17 27 2 27 24
NA  (MG/L) 39 29 43 3 38 41
K [MG/L) D7 0.6 3.7 0.6 2.8 3.1
TAL (MG/L HCO,) 262 211 346 27 242 278
CL  (MG/L) 26 13 42 4 25 30
so, (MG/L) 23 11 75 10 20 28
F (MG/L) 1.0 0.5 i.2 Dl 1.0 1.1
SI  (MG/L) 12.4 7.8 17.0 1.4 12,1 14.4
NO, (MG/L N) 5.06 1.28 32.68 8.41 3.33 25.81
PO, (MG/L P) 0.0068 <0.00S 0.098 0.018 <0.005 0.021

a

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

| COMPONENT

 DISTRIBUTION MEAN STD DEV

1 (m,) 6.1385 (o) 0.2241
|
i 2 (u,) B.13869 (g,) 0.0412

PROFORTIONALITY FACTOR (x) = .4EB4
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER: C5RO201
NAME : KALKFONTEIN DAM:NEAR DAM WALL

LATITUDE: 29°23'45" § LONGITUDE 25°13'15" E
TYPE: SAMPLING POINT IN DAM BASIN

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 68/04/02 TQ B84/04/02

TOTAL 1979-1983  SUMMER WINTER RATIO
SAMPLES 87 49 23 26 0.88

WATER QUALITY STATISTICS

DETERMINAND ~ MEDIAN  MIN MAX  STD DBV ool¥ic aalan:
PH (PH UNITS) 7.7 5.5 8.4 0.6 7.3 8.1
EC  (MS/M) 87.8 17.8 128.0 24.6 62.1 1086.0
TDS (MG/L) 508 309 852 147 450 760
CA  (MG/L) 30 24 46 o 26 41
MG (MG/L) 40 17 54 11 26 50
NA  (MG/L) 97 42 156 33 s8 131
K (MG/L) 5.3 4.2 3.0 1.2 5.8 7.7
TAL (MG/L HCO,) 263 125 320 S4 217 307
CL  (MG/L) 101 32 163 34 58 130
SO, (MG/L) 74 32 129 24 S0 102
F (MG/L) 0.9 0.5 L2 0.2 0.6 1.0
SI  (MG/L) 0.6 <0.4 6.9 1.4 0.5 3.3
NO; (MG/L N}  0.10 <0.02 3.35 0.54 0.02 0.50

FO, (MG/L P) 0.012 <0.005 0.074 0.018 0.005 0.048

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MERN STO DEV
| (k) 6.1571 (6) 0.4010
> () 6.4457 (g,) 0.0332

PROPORTIONALITY FACTOR (=) = .B535
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER:
RUSTFONTEIN DAM:NEAR DAM WALL

NAME. :

LATITUDE -

TYPE:

29°16'15"7

C5R0301

S LONGITUDE 26°37°'00" E

SAMPLING POINT IN DAM BASIN

SAMPLING INFORMATION

TOTAL PERICD OF SAMPLING: B88/05/19 TO 88/08/01
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 101 36 20 16 1.25
WATER QUALITY STATISTICS
DETERMINAND MEDIAN MIN MAX  STD DEV Em%ﬁnz .
PH (PH UNITS) 7.5 6.3 8.2 0.4 7.2 7.9
EC  (MS/M) 34.5 22.6 41.9 6.4 26.0 39.7
TDS (MG/L) 283 172 341 53 204 315
CA (MG/L) 28 17 32 4 20 29
MG  (MG/L) 14 8 19 3 10 16
NA  (MG/L) 26 15 34 B 20 32
K (MG/L) 5.4 3.9 7.5 0.7 5.1 5.1
TAL (MG/L HCO5) 184 102 234 39 128 206
CL (MG/L) 12 B 25 4 10 16
s0, (MG/L) 10 4 16 3 ) 13
F (MG/L) Q.4 0.3 0.6 0.1 0.4 0.6
SI (MG/L) 0.7 <0.4 3.2 0.9 0.5 2.5
NO, (MG/L N) 0.14 <0.02 2.58 0.4 0.03 0.52
PO, (MG/L P) 0.008 <0.005 0.138 0.03! <0.005 0.046

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS

| MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

| DISTRIBUTION MEAN STD DEV
| l (w,) 5.5844 (g,) 0.1825
| 2 (w,) 5.2350 (g,) 0.0436

PROPORTIONALITY FACTOR (=) = ,7316
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STATION NUMBER:

NAME :

LATITUDE :
TYPE:

28°53*00°
SAMPLING POINT IN DAM BARSIN

S

C5R0O401

KRUGERSDRIFT DAM:NEAR DAM WALL

LONGITUDE 25°57'30" E

SAMPL ING

INFORMAT ION

TOTAL PERIOD OF SAMPLING:

75/03/10 TO 83/07/07

TOTAL {979-1983 SUMMER WINTER RATIO
SAMPLES 85 2% 12 15 0.80
WATER QUALITY STARTISTICS
DETERMINAND MEDIAN MIN MAX STD DEV %&%ﬁu&.&ﬂ%&g&
PH (PH UNITS) 7.6 5.3 8.0 0.5 72 7.8
EC (MS/M) 57.0 18.6 166.0 51.7 33.7 152.1
TDS (MG/L) 458 126 1024 311 241 944
cA  (MG/L) 39 17 30 24 26 81
MG (MG/L) 22 7 77 26 11 72
NA  (MG/L) 51 10 171 47 23 130
K  (MG/L) 6.7 5.8 13.8 1.7 5.3 8.0
TAL (MG/L HCO,) 233 B9 355 89 123 329
CL (MG/L) 52 7 324 113 26 278
S0, (MG/L) 31 <2 113 37 20 104
F (MG/L; 0.4 0.2 1.8 0.3 0.3 0.5
SI  (MG/L) 24 <0.4 5.8 2.0 0.9 5.5
NO; (MG/L N) 0.09 <0.02 2.93 0.74 0.03 0.98
PO, (MG/L P) 0.028 <0.005 0.271 0.072 0.014 0Q.147

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

DISTRIBUTION MERN STD DEV
1 (1) 5.8891 (o) 0.7631
2 (n,) 6.8047 (g,) 0.0316
PROPORTIONALITY FACTOR (=) = .§195

124



TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER: CeMOzZ
NAME - VALS RIVER AT BOTHAVILLE

LATITUDE: 27'24'00" S LONGITUDE 26°37'00" E
TYPE: GRUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 72/08/01 TO 84/11/12

TOTAL 1973-1383 SUMMER WINTER RAT

SAMPLES 222 171 A 92 Q.86

10

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV pn@de iz
PH (PH UNITS) 7.8 5.3 9.4 Q.7 7.3 8.4
EC  (MS/M) 49.5 14,1 139.5 27.0 32.8 87.3
TDS (MG/L) 387 100 1074 192 269 570
CA  (MG/L) 37 11 89 13 24 50
MG (MG/L) 19 5 57 13 12 42
NA  (MG/L) 36 10 204 32 25 84
K  (MG/L) 6.5 1.8 22.0 3.2 5.2 10.3
TAL (MG/L HCO,) 163 44 363 71 121 270
CL (MG/L) 29 5 189 30 19 73
SO, (MO/L) 48 <2 468 82 29 136
F (MG/L) 0.4 0.2 0.7 0.1 0.3 0.5
SI  (MG/L) 4.4 <0.4 8.4 2.5 0.9 6.8
NDE (MGA/L. N 0.21 <0.02 7.47 0.88 0.05 1.48
PO, (MG/L P) 0.113 <0.005 3.727 0.593 0.062 0.844

NON EXCEEDENCE PROBABILITY PLAT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STD DEV

{ (n,) 5.85433 (@,) 0.4369

2 (n,) 6.3120 (@, 0.2182

FPROPORTIONALITY FACTOR (x) = .7548
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(EC)

TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY

AND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER: CeMO4
NAME : VALS RIVER AT KLIPFONTEIN

LATITUDE: 27°56'15" S LONGITUDE Z27°59'30" E
TYPE: STORAGE WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 78/07/05 TO 86/03/30

TOTAL 1879-1883 SUMMER WINTER RATIO

SAMPLES 87 i 48 27 1.78
WATER QUALITY STATISTICS
DETERMINAND MEDIAN MIN MAX STD DEV 25 _ 30
PH (PH UNITS) 7.0 5.4 7.8 0.5 6.5 2 7}
EC  (MS/M) 25.6 10.8 44 .8 9.3 19.0 40.2
TDS (MG/L) 198 87 346 B2 150 287
CA (MG/L) 16 g 37 7 12 31
MG (MG/L) g 5 17 3 6 14
| NA  (MG/L) 17 7 27 5 13 24
K  (MG/L) 5.6 4,1 9.3 1.4 4.6 7B
TAL (MG/L HCO,) 112 40 231 47 B1 190
CL (MG/L) 7 4 19 3 5 12
sg, (MG/L) 13 z 40 9 8 28
[F (MG/L) 0.3 .1 0.6 0.1 0.2 0.5
| SI  (MG/L) 6.6 3.7 8.6 5.9 7.9
| NOy (MG/L N) 0.15 0.02 3.63 0.68 0.08 1.08
| PO, (MG/L P) 0.045 <0.005 0.244 0.051 0.034 0,121

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STO DEV
' 1 (u,) 5.0578 (g,) 0.2512
2 (u) §.5727 (@,) 0.2128

FROPORTIONALITY FACTCR (=) = ,4387
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NON EXCEEDENCE PERCENTRGE

TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)
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STATION NUMBER: C7M0B
NAME : RENOSTER RIVER AT ARRIESRUST

LATITUDE: 27°02'45" & LONGITUDE 27°00'15" E
TYPE: STORAGE WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 78/08/07 TO B4/12/04
TaTAaL 1979-1983 SUMMER WINTER RATIO
SAMPLES 96 23 23 30 0,97

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV pr&iie rencome
PH (PH UNITS) 7.0 5.0 8.2 Q.86 6.8 7.8
EC  (MS/M) 27.6 5.9 59.0 10.1 22.0 38.7
TDS (MG/L) 205 0 468 78 155 313
cA  (MG/L) 22 4 53 10 14 32
MG (MG/L) 11 3 38 5 7 16
NA  (MG/L) 18 4 33 5 14 21
K (MG/L) 4.5 1.8 6.3 0.9 4,1 5.5
TAL (MG/L HCO,) 118 16 256 58 73 191
CL  (MG/L) 12 5 38 B 10 19
S0, (MG/L) 12 <2 75 11 9 21
F (MG/L) 0.3 0.1 0.6 B 0.3 0.4
SI  (MG/L) 7.4 4,1 9.8 1.3 5.3 8.5
NO, (MG/L N) 0.16 <0.02 0.53 0.13 0.1 0.41
PO, (MG/L P) 0.0383 <0.005 0.880 0.140 0.026 0.150

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUT LON MEAN STO DV
{ (m,) 5.1487 (7,) 0.4817
2 (n,) 5.5592 (7,) 0.0878

PROPORTIONALITY FACTOR (=) = .7733
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TOS)
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STATION NUMBER:

NAME :

LATITUDE :
TYPE :

27°15"30"

SAMPLING POINT

C7R0O101

=
IN DAM BASIN

KOPPIES DAM:NERR DAM WALL

LONGITUDE 27%40'20"

E

SAMPL ING INFORMATICN

TOTAL PERIOD OF SAMPLING:

72/06/12 TO 86/07/17

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES S8 24 1a 14 a.71
WATER QUALITY STATISTICS

DETERM I NAND MEDIAN MIN MAX  STD DEV .22, mencS.,
PH (PH UNITS) 7.2 5.3 8.0 Q.5 6.8 e,
EC  (MS/M) 34,9 712 44,9 6.9 27.2 40.7
TDS (MG/L) 253 144 321 50 208 305
lcA  (MG/L) 25 15 31 5 21 30
éma (MG/L) 13 g 18 3 {1 17
{NA (MG/L) 22 13 33 5 16 29
K (MG/L) 5.9 5.0 7.0 0.5 5.8 6.6
| TAL (MG/L HCO,) 149 75 182 31 132 178
' CL  (MG/L) 18 g 32 g 13 24
| 80, (MG/L) 14 2 28 6 13 22
'F (MO/L) 0.4 0.2 0.6 Q.1 Q.4 0.6
| §1  (MG/L) 2.4 0.7 5.7 2.0 1.2 6.5
| NO, (MG/L N) 0.21 <0.02 0.75 g.17 0.068 Q.37
|PO, (MG/L P) 0.010 <0.005 0.184 0.042 0.007 0.042

!MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

| NON EXCEEDENCE PROBABILITY PLOT FOR TOS

| : (m,) 5.1851 (c,) 0.1114
| 2 tw,) 5.8077 (q,] 0.1105
|

E FROPORTIONALITY FRCTCOR (a«l = ,2305
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER:
WILGE RIVER AT FRANKFORT

NAME :

LATITUDE: 27

TYPE

c8MO1

*16'00" S

GAUGING WEIR

LONGITUDE 28°23°'00"

E

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING:

71712706 TO 86710709

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 484 224 108 118 0.90
WATER QUALITY STATISTICS

DETERMINAND MEDLAN MIN MAX  STD DEV pol2 o menalys
PH (PH UNITS) 7.1 5.7 7% 0.4 6.7 7.4
EC  (MS/M) 7.2 5.7 51.3 7.3 13.0 31.5
TDS (MG/L) 145 58 300 60 102 254
CA (MG/L) 13 5 36 7 11 28
MG (MG/L) B 3 18 3 4 13
NA  (MG/L) g 4 24 4 7 17
K (MG/L) 3.1 2.0 i %1 2.5 5. 1
TAL (MG/L HCO,) B4 13 202 43 51 156
CL  (MG-/L) o <3 18 3 5 L
SQ, (MG/L) 11 <2 32 7 B 20
F (MG/L) 0.3 .1 0.7 o e 0.2 0.4
| 81  (MGrL) 5.5 3.1 Fid 0.8 5.2 5.6
NO, (MG/L N) 0.18 <0.02 3.49 0.53 0.08 0.69
| PO, (MG/L P) 0.028 <0.005 0.213 0.045 0.008 0.:i00

| NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

| DISTRIBUTION HEAN 70 DEY

| 1 (u,) 4.9614 (g,) 0.3489
| 2 (n,) 4.5754 (¢,) 0.0490
i PROPORTIONALITY FACTOR (x) = .9208
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STATION NUMBER: C8MO3

NAME : CORNELIS RIVER AT WARRDEN
LATITUDE: 27°50'30" S LONGITUDE 28°57'45" E
TYPE: STORAGE WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 71/08/13 TO 86/04/22

TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 327 168 83 80 1.10
WATER QUALITY STATISTICS

DETERM [NAND MEDIAN MIN MAX  STD DEV merlur percoiie
PH (PH UNITS) 7.0 6.2 8.0 0.4 6.8 7.8
EC (MS/M) 29.4 8.2 83.0 10.1 22.7 4B.5
TDS (MG/L) 244 120 407 83 180 371
CA (MG/L) 23 g 42 10 17 40
MG (MG/L) 10 5 21 5 7 19
NA  (MG/L) 20 11 87 13 14 32
K  (MG/L) 4.4 3.2 8.2 [ & 3.9 5.4
TAL (MG/L HCO,) 122 55 265 59 95 724
CL (MG/L) g 5 131 20 8 16
SQ, (MG/L) {2 5 29 5 g 23
F (MG/L) 0.4 0,2 Q.7 0.1 Q.4 0.8
| ST (MG/L) 5.9 0.8 8.5 | 3.7 7.8
| NO; (MG/L N) Q.73 0.02 3,87 t.59 0.48 1.81
PO, (MG/L P) 0.023 <0.005 0,178 0.040 0.008 0.076

' NON EXCEEDENCE PROBABILITY PLOT FOR TDS

EMIXED LOG-NORMAL DCISTRIBUTION PARAMETERS
'\ COMPQONENT =

 DISTRIBUTION MEAN STD DEV

| { (u) 5.3334 (g,) 0.3108
2 (u,) 5.5296 (g, 0.2232

i PROPORTIONALITY FACTOR (x) = .7204
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(EC)

TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY

AND TOTAL DISSOLVED SALTS (TOS)
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STATION NUMBER:

C8MO4

NAME : LIEBENBERGSVLEI RIVER AT DE WELKOM
LATITUDE: 27°42'00" S LONGITUDE 28°18'30" E
TYPE: GAUGING WEIR

SAMPLING INFORMATION
TOTAL PERIOD OF SAMPLING: 75/11/20 TO 86/10/23
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 297 135 68 57 1.01
WATER QUARLITY STATISTICS
DETERMINAND MEDIAN MIN MAX  STD DEV @i memcoye
PH (PH UNITS) 7.3 5.7 8.1 0.5 5.8 o
EC  (MS/M) 37.4 10.9 56.8 10.6 27.2 47.4
TDS (MG/L) 291 151 467 77 247 377
ca  (MG/L) 27 7 47 g 22 38
MG (MG/L) 11 5 18 3 10 15
NA  (MG/L) 32 13 57 11 24 48
K (MG/L) 5.2 5.0 7.5 Q.8 5.7 7.1
TAL (MG/L HCO,) 16t 20 281 56 130 236
cL  (MG/L) 17 5 30 B 14 26
SO, (MG/L) 15 6 28 5 {1 20
F (MG/L) 0.4 g.2 0.9 0.1 0.4 0.8
SI  (MG/L) 4,9 LB 6.4 1.3 3.6 6.0
NQ, (MG/L N) 0.10 <0.02 1,17 0.28 0.04 0.87
PO, (MG/L P) 0.025 <0.005 0.182 0.035 0.012 0.075

|
i

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

| COMPONENT

| DISTRIBUTION MERN STD DEV
! (1) 5.4208 (g,) 0.3878
2 (u,) 5.8415 (g, 0.0819
FROPORTIONALITY FACTOR (=) = .EB459
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

AND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER: C8MOS
NAME : ELANDS RIVER AT ELANDS RIVER DRIFT

LATITUDE: 28%22"48™ 8§ LONGITUDE 2B°51'45™ E
TYPE: GRUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOCD OF SAMPLING: es/02/17 TO 86/10/08
TOTAL 1978-18983 SUMMER WINTER RATIO
SAMPLES 215 77 48 29 1.86

WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX _ STD DEV 25 . . S0 ]
PH (PH UNITS) 6.8 5.3 7.5 0.6 6.2 7.2
EC (MS/M) 12.2 5.2  93.2 7.1 9.0 24.2
DS (MG/L) 116 56 266 54 92 194
CA  (MG/L) 14 5 31 7 10 24
MG (MG/L) 5 3 14 3 4 11
NA  (MG/L) 7 4 20 4 5 13
K (MG/L) 1.8 1.0 3.8 0.8 1.2 2.8
TAL (MG/L HCO,) 69 25 180 39 50 132
CL  (MG/L) 4 <3 14 3 3 7
S0, (MG/L) 7 3 18 4 5 13
F o (MG/L) 0.1 0.1 0.3 0.1 0.1 0.2
SI  (MG/L) 5.9 2.4  10.6 2.0 6.2 8.1
MO, (MG/L N)  0.07 <0.02 1.23 0.30 0.02 0.186
PO, (MG/L P) 0.017 <0.005 0.127 0.031 0.007 0.0S3

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT . =
DISTRIBUTION MEAN STD DeV
{ (w) 4.8882 (g,) 0.3513
2 [“z} 4.3514 [U}] 0.2100

PROPCRTIONALITY FACTOR (=) = .B317
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(EC)

TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY

AND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER: C8MOG6
NAME : KLERK SPRUIT AT GEDULD

LATITUDE: 28°17"46" & LONGITUDE 28°48'30" E
TYPE: GARUGING WEIR

SAMFLING INFORMATION

3

TOTAL PERIOD OF SAMPLING: B6/02/17 TO 85/11/08
TOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 228 83 48 35 1,87
WATER QUALITY STATISTICS
DETERM LNAND MEDIAN MIN MAX  STD DEV pue@2: pencons
PH (PH UNITS) 7.8 6.2 8.0 0.5 7.2 7.8
EC  (MS/M) 31.1 8.3 51.0 11.4 20.9 44.6
TDS (MG/L) 284 9B 332 94 184 378
cA  (MG/L) 29 11 42 g 20 36
' MG (MG/L) 15 5 22 5 8 19
I NA  (MGAL)D 21 i &2 14 13 41
K (MG/L) 2.5 1.9 4.0 0.8 2.3 3.5
TAL (MG/L HCO,) 197 53 276 71 119 261
CL  (MG/L) 7 <3 13 3 4 1Q
S0, (MG/L) B <2 38 8 5 13
F (MG/L) 0.4 0.2 0.5 0.1 0.3 a5 |
SI  (MG/L) 5.4 2.2 8.3 {8 441 T8 i
NQ., (MG/L NJ 0.04 <0.02 0.76 0.2 0.02 0.57 |
|

P, (MG/L PI 0.al1 <0.005 0.060 0.016 0.003 0.036

NON EXCEEDENCE PROBABILITY PLOT FOR

MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

T0S

COMPONENT
DISTRIBUT ION MEAN STO DeV

| (w) .2544 (0,) 0.3540

~ (w) 5.75679 (@, 0.0395

PROPORTIONALITY FRACTOR (x} = .B1386
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STATION NUMBER : C8MQOS
NAME : TIER RIVER AT TYGER HOEK

LATITUDE: 28°03'15" S LONGITUDE 28°28°'30" E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 75711719 TO 86710708

TOTAL 1979-1983  SUMMER WINTER RATIO
SAMPLES 108 81 48 33 1.45

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV a2 rencone
PH (PH UNITS) 7.! 5.9 7.8 0.4 6.8 7.6
EC (MS5/M) 32.2 g.7 51.1 9.8 23.B 42.9
TDS (MG/L) 218 87 401 70 188 327
cA  (MG/L) 23 7 40 7 16 31
MG (MG/L) 10 4 17 3 7 13
NA  (MG/L) 24 g 47 10 18 40
K  (MG/L) 5.5 2.6 B! 1.8 4.7 y #h,
TAL (MG/L HCOZ) 135 15 252 56 109 213
CL  (MG/L) 8 3 27 6 6 19
S0, (MG/L) 11 2 81 13 6 28
F (MG/L) 0.4 0.1 0.8 Q.1 Q.4 Q.7
SI (MG/L) 5.5 1.4 8.8 43 4,3 8.0
NO; (MG/L N) 0.2t <0.0 1.58 .40 0.08 0.83
PQ, (MG/L P) 0.028 <0.005 0.730 0.108 0.012 0.108

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT N
DISTRIBUT LON MEAN STO DEV
| (n,) 5.2829 (6,) 0.3285
2 (n,) 5.7006 (6,) 0.1552

PROPORTIONALITY FACTOR (=) = .5383
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NON EXCEEDENCE PERCENTAGE

TEMPDRAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)

RAND TOTAL DISSOLVED SALTS (TDS)
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STATION NUMBER:

C8M1

8]

NAME : QUBERG SPRUIT AT FRASER SPRUIT
LATITUDE: 28°21°00" §  LONGITUDE 29°05'30" E
TYPE: GAUGING WEIR
SAMPLING INFORMATION
TOTAL PERIOD OF SAMPLING:  75/11/21 TO 86/10/01
TOTAL ~ 1979-1983 SUMMER WINTER RATIO
SAMPLES 311 177 88 1.01
WATER QUALITY STATISTICS
DETERMINAND __ MEDIAN _ MIN __ MAX _ STD DEV 25 . 90
PH (PH UNITS) 6.8 5.7 8.0 0.5 6.5 7.5
EC  (MS/M) 14.4 4.1  49.1 7.6 9.4 26.1
TDS (MG/L) 118 37 258 ss 84 209
CA  (MG/L) 12 3 28 7 7 23
MG (MG/L) 4 1 11 2 3 3
NA (MG/L) 10 4 23 5 7 18
K (MO/L) 2.3 1.0 6.0 0.8 1.8 3.3
TAL (MG/L HCO,) 67 11 167 40 43 128
CL  (MG/L) 6 <3 16 3 4 11
S0, (MG/L) 5 <2 32 5 4 12
F o (MG/L) 0.2 0.1 0.5 0.1 0.1 0.4
SI  (MG/L) 4.1 2.2 5.9 1.1 3.3 5.4
NO, (MG/L N}  0.08 <0.02 0.93 0.20 0.03 0.26
PO, (MG/L P) 0.015 <0.005 0.112 0.025 0.007 0.047

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTICN MERN ST DY
l (n) 4.3233 (g,) 0.3874
2 (4, 5.0535 (g,) 0.3192
PROPORTIONALITY FACTOR (=) = .4865
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STATION NUMBER: C8Ml11
NAME : ELANDS RIVER AT KILLARNEY

LATITUDE: 28°09'30" S LONGITUDE 28°52'30" t
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 75/11/21 TO B6/10/22
TAOTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 312 181 92 89 1.03

WATER QUALITY STATISTICS

DETERMINAND _ MEDIAN  MIN MAX  STD DEV . 25 L 0.
PH (PH UNITS) 7.1 5.9 8.1 0.6 6.6 7.7
EC (MS/M) 19.3 5.6 44,9 10.6 12.2 37.7
DS (MG/L) 162 55 354 85 108 301
cA  (MG/L) 18 5 42 11 11 37
MG (MG/L) 7 2 22 5 4 17
NG (MG/L) 10 3 24 5 5 18
K (MG/L) 2.2 11 8.7 {.4 1.8 4.3
TAL (MG/L HCO,) 94 17 243 54 56 206
CL (MG/L) 5 <3 22 4 4 11
so, (MG/L) 7 2 26 5 5 13
F o (MG/L) 0.1  <0.1 0.6 0.1 0.1 0.3
SI  (MG/L) 6.6 1.4  10.0 1.7 5.1 8.0
NO, (MG/L N) D 14 <0.02 1.25 0.29 0.02 0.55
PO, (MG/L P) 017 <0.005 0.273 0.044 0.005 0.054

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STD DeY
! (m,) 4.6637 (g,) 0.3688
2 (m,) 5.4758 (5,) 0.2415

PROPORTICONALITY FRCTOR (=) = .5881
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)
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STATION NUMBER: c8M12
NAME : VAALBANK SPRUIT AT VOORSPOED

LATITURDE: 2B°05'00" S LONGITUDE 28°S0'15" E
TYPE: GARUGING WEIR

SAMPLING INFORMATION

TOTAL PERICD OF SAMPLING: 78/10/12 TO 86710708
TOTAL 1979-1883 SUMMER WINTER RATIO
SAMPLES 168 144 87 77 0.87

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV Emggﬁg -
PH (PH UNITS) 7.3 6.0 8.4 0.5 7.0 7.8
EC  (MS/M) 35.5 11.3 49.3 9.2 28.6 46.1
TDS (MG/L) 272 e 404 80 225 377
CA  (MG/L) 23 6 35 8 17 32
MG (MG/L) 10 3 15 3 g 13
NA  (MG/L) 35 S 57 12 29 51
K (MG/L) 5.8 4,3 10.6 1.3 5.3 8.3
TAL (MG/L HCO,) 168 52 273 63 135 257
CL  (MG/L) 10 6 32 4 5 16
sQ, (MG/L) <! <2 56 g 6 20
F (MG/L) 0.5 0.2 1.0 0.1 0.4 0.6
SI  (MG/L) 5.0 <0.4 8.2 1.9 2.6 6.6
NO; (MG/L N) 0.15 <0.02 2.36 0.43 0.08 0.70
PO, (MG/L P) 0.025 <0.005 0.127 0.031 0.012 0.073

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUT ION MEAN STO Dev
! (n,) 5.3752 (@) 0.2992
2 (n,) 5.7583 (q,) 0.1778

PROPORTIONALITY FARACTOR (=) = .4133
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STATION NUMBER: C8M14
NAME - WILGE RIVER AT BRVARIA

LATITUDE: 27°49°'00" S LONGITUDE 28°47'00" E
TYPE: RIVER SECTION

SAMPLING INFORMATICN

TOTAL PERIQO OF SAMPLING: 75/11/20 TO 86/10/28
TaTAL 1979-1983 SUMMER WINTER RATIO
SAMPLES 397 178 101 77 1.31

WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX  STD DEV 2o . . SC
PH (PH UNITS) 6.9 5.8 7.8 0.5 6.3 1.3
EC  (MS/M) 14.9 5.7  42.7 8.7 10.5 30.0
TDS (MG/L) 103 58 318 50 85 220
cA  (MO/L) i 4 36 7 8 25
MG (MG/L) 4 2 16 3 3 10
MR (MG/L) 9 4 26 5 T 13
K (MO/L) 2.9 1.5 9.1 1.4 2.3 4.5
TAL (MG/L HCO,) 55 <4 210 44 42 141
CL [(MG7L) 5 <3 22 4 4 L1
50, (MG/L) g <2 33 & 4 17
F (MO/L) 0.2 <0.1 0.5 0.1 0.2 0.4
SI  (MG/L) 5.3 <0.4 6.7 1.4 4.7 B.2
NO, (MG/L N}  0.13 <0.02 2.48 0.45 0.05 0.50
P0. (MG/L P} 0.024 <0.005 0.292 0.052 0.014 0.068

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTICN PARAMETERS

COMPONENT ;
DISTRIBUTION MEAN STD DEV

{ (m,) 5.2456 (g,) 0.2733

> (u,) 4.4855 (@,) 0.2166

PROPORTIONALITY FACTCR (=) = .4488
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NON EXCEEDENCE PERCENTAGE

TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)
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STATION NUMBER:

NAME :
LATITUDE: 27°15'30" 8
TYPE: RIVER SECTION

CBM16

KROM SPRUIT AT COSMAS

LONGITUDE 28°24'15"

E

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING:

77/10/25 TQ 886/02/06

TOTAL  1979-1983 SUMMER WINTER  RATIO
SAMPLES 83 33 32 1 > 10
WATER QUALITY STATISTICS
DETERMINAND  MEDIAN  MIN MAX  STD DEV , 22 B
PH (PH UNITS) 7.0 5.9 7.7 6.5 8.7 7.
EC  (MS/M) 19.7 10.0  39.3 7.1 16.6 29.8
TDS (MG/L) 169 71 310 57 140 242
CA (MG/L) 14 7 28 S 11 21
MG (MG/L) 9 5 18 3 7 13
N (MG/L) 13 7 30 6 10 21
K (MG/L) 4.1 2.8 5.8 1.0 3.4 5.8
TAL (MG/L HCO,) 108 31 203 42 73 149
CL  (MG/L) 5 4 21 4 5 10
50, (MG/L) 12 <2 63 14 g 29
F o (MG/L) 0.3 0.1 68 0.1 0.2 0.4
SI  (MG/L) 8.0 6.0 3.5 {.0 7.3 9.1
NO, (MG/L N} 0.27 <0.02 3.28 0.73 0.03 1.04
PO, (MG/L P) 0.043 0.008 0.307 0.07! 0.015 0.129

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

DISTRIBUT LON MEGN Sne: BEY
1 (k) 5.0982 (¢,) 0.0755
2 () 5.1210 (7, 0.3486
PROPORTIONALITY FACTOR () = .1713
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STATION NUMBER : C8MI1EB
NAME : HOL SPRUIT AT DAVIDSDALE

LATITUDE: 27°38°'00" S LONGITUDE 28°52'00" E
TYPE: RIVER SECTION

SAMPL ING INFORMATION

TOTAL PERIOD OF SAMPLING: 78/10/25 TQ 86/08/16
TATAL 19739-13983 SUMMER WINTER RATIO
SAMPLES 180 161 87 74 i.18

WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX  STD DEV polius seneoiis
P4 (PH UNITS) 7.4 5.4 8.0 0.4 7.0 1.9
EC  (MS/M) 35.9 5.0 90.6 11.6 28.0 49.8
TDS (MG/L) 279 114 491 g2 214 410
CA (MG/L) 28 11 48 g 22 41
MG (MG/L) 13 5 26 6 {10 24
NA  (MG/L) 25 g 48 9 18 37
K (MG/L) 3.4 2.6 6.6 0.8 3.1 4.5
TAL (MG/L HCO,) 183 26 328 70 132 278
CL (MG/L) 8 4 26 4 B 13
sQ, (MG/L) 9 <2 23 4 7 15
F  (MG/L) 0.5 5 0.7 0.1 0.4 0.6
SI  (MG/L) 7.0 j B 10.5 D4 4.3 9.2
NO. (MG/L N) 0.08 <0.02 2.34 0.34 0.02 0.48

3
PG, (MG/L P) 0.010 <0.005 0.074 0.017 <0.005 0.03%

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STD DEV
{ (m) 5.3767 (g,) 0.4194
2 (n,) 5.7428 (o,) 0.1803

PROPORTIONALITY FARCTOR («x) = .4581
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STATION NUMBER: C8Mz20
NAME : LIEBENBERGSVLEI RIVER AT ROODEKRAAL

LATITUDE: 27°41'15" S LONGITUDE 28°22'45" E
TYPE: STORAGE WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 78/01/01 TO B1/02/19
TOTAL 1879-13983 SUMMER WINTER RATIO
SAMPLES 477 44 34 10 3.40

WATER QUALITY STATISTICS

DETERMINEND  MEDIAN  MIN MAX  STD DEV .22 . Eﬁgﬁg:;
PH (PH UNITS) 7.0 €.5 7.7 0.5 6.7 7.4
EC  (MS/M) 30. 1 19.1  45.7 6.6 26.2 37.5
TDS (MG/L) 237 131 356 55 205 311
cA (MG/L) 23 4 36 5 20 28
MG (MG/L) 9 5 16 2 8 13
N (MG/L) 24 15 42 7 19 35
K (MG/L) 5.0 4.9 8.0 0.8 5.5 7.1
TAL (MG/L HCO4) 142 62 221 37 121 194
CL  (MG/L) 1 5 26 5 8 18
SO, (MG/L) 13 <2 27 & 11 22
F (MG/L) 0.4 0.2 0.5 0.1 0.3 0.5
ST (MG/LI 5.1 2.6 6.8 0.9 4.6 5.8
NO, (MG/L NJ  0.11 <0.02 0.84 0.18 0.04 0.39
PO, (MG/L P) 0.025 <0.005 0.094 0.020 0.011 0.0S8

NON EXCEEDENCE PROBABILITY PLOT FOR TDOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT ,
DISTRIBUTION MEAN STO DEY
! (b)) 5.4058 (a,) 0.2739
2 (m,) 5.5272 (a,) 0.1044

PROPORTIONALITY FACTOR (e L7104

]
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STATION NUMBER: C8M22
NAME : WILGE RIVER AT KIMBERLEY

LATITUDE: 27%18'00" S LONGITUDE 28°28'45" E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 79/04/30 TO 83/08/23

TOTAL 19791983 SUMMER WINTER RAT

SAMPLES 7 79 33 40 0.98

10

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV pnipe Enggl
PH (PH UNITS) B.9 5.5 7.8 0.5 5.6 7.4
EC  (MS/M) 18.8 2.3 38.6 7.7 13.8 30.8
TDS (MG/L) 152 69 303 56 113 244
cA  (MG/L) 15 5 35 8 10 20
MG (MG/L) 7 2 17 3 5 13
NA  (MG/L) 11 4 23 4 9 17
K (MG/L) 3.1 | 5.6 1.0 2.6 4.7
TAL (MG/L HCG,) 88 30 206 44 56 163
CL  (MG/L) 6 <3 16 3 4 9
S0, (MG/L) 8 <2 37 7 5 21
F (MG/L) Q.2 0.1 0.4 a.1 0.2 0.3
Sl (MG/L) 5.6 1.9 6.9 1.0 5.0 5.4
NO; (MG/L N) 0.08 <0.02 3.75 0.6 0.03 0.87
PO, (MG/L P) 0.024 <0.005 0.136 0.033 0.010 0.076

NON EXCEEDENCE PROBARBILITY PLOT FOR TDS
MIXED LOG-NORMAL OISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MERAN sSTC DEV
1 (1) 5.0137 (a,) 0.3763
2 (m,) 4.6640 (g,) 0.0316

PROPORTIONALITY FACTOR (=) = .89293
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STATION NUMBER: C8M23
NAME : MEUL RIVER AT KAFFERSTAD

LATITUDE: 28°CQ1'20" S LONGITUDE 28°538'45™ E
TYPE: RIVER SECTION

SAMPL ING INFORMATION

TOTAL PERIOD OF SAMPLING: 78/11/0Z2 TO BE/10/21
TOTAL 1879-1883 SUMMER WINTER RATIO
SAMPLES 181 141 67 74 0.91

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV pois rencoone
PH (PH UNITS) 7.2 4.3 5.0 Q.S 5.8 7.6
EC  (MS/M) 23.9 3.1 51.3 9,4 17.8 35.B
TDS (MG/L) 182 28 339 72 131 288
cA  (MG/L) 18 <1 33 g 12 30
MG (MG/L) T <1 15 3 5 12
NA  (MG/L) 17 5 54 11 13 30
o1 (MG/L) 3.0 <0.3 5.4 1l 2.8 5.0
TAL (MG/L HCO,) 103 g 214 52 75 188
CL (MG/L) 8 <3 25 S 5 1S
sag, (MG/L) 7 3 36 7 B 17
F (MG/L) 0.2 a.1 w15, 0.1 Q.2 0.4
Sl (MG/L) 4.5 1.4 S.0 1.8 3,1 E.4
NO., (MG/L NJ 0.07 <0.02 5.65 0.88 0.02 0.83

3
PO, (MG/L P) 0.025 <0.005 0.z207 0.037 0.013 0.087

NON EXCEEDENCE PROBABILITY PLQOT FOR TDS
MIXED LOG-NCORMAL DISTRIBUTION PARAMETERS

Q1GTRIBUT 10N EEEI e e
1 (u,) 4,7971 (g,) C.4294
2 () 5.2422 (g,) 0.3514

PROPORTICONALITY FACTCR (x) = 2065
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STATION NUMBER: CBMZ24
NAME : MIDDEL SPRUIT AT MIDDELSPRUIT

LATITUDE: 2B°04'30™ S LONGITUDE 28%42'00" E
TYPE: GAUGING WEIR

SAMPLING INFORMATION

TOTAL PERICD OF SAMPLING: 78/11/29 TO B4/0S/18
TAOTAL 18739-1983 SUMMER WINTER RATIO
SAMPLES 46 44 26 18 1.44

WATER QUALLTY STATISTICS

DETERMINAND MEDIAN MIN MAX  STO DEV pdiie penceonie
PH (PH UNITS) 6.7 6.0 7.4 0.4 6.5 TE
EC  (MS/M) 19.9 8.2 43.1 8.2 17.8 33.9
TDS (MG/L) 192 67 329 70 142 263
CA (MG/L) 13 3 23 5 g 18
MG (MG/L) 5 2 10 2 4 g
NA  (MG/L) 23 12 51 12 16 44
K (MG/L) 7.3 2.8 18.9 3.7 5.0 9,7
TAL (MG/L HCO,) 78 18 200 47 59 148
CL (MG/L) 10 5 25 5 8 18
S0, (MG/L) 14 <2 83 18 8 31
F (MG/L) 0.3 a.1 0.7 Gt iz Q.5
S1  (MG/L) 6.3 2.0 10.4 2.2 4.3 g.4
NO, (MG/L N) 0.18 <0.02 4,11 0,84 0.05 0.79
PO, (MG/L P) 0.065 0.013 0.456 0.105 0.033 0.226

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STD DEV
{ (m,) 4.1290 (g,) 0.0173
2 (n,) 5.1818 (g,) 0.3718

PROPORTICONARLITY FACTOR (=) = .0133
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STATION NUMBER : C8MZ5
NAME : VAALBANK SPRUIT AT RUSTKOP

LATITUDE: 28°08'00" S LONCGITUDE 2B8°45'45" E
TYPE: GCAUGING WEIR

SAMPLING INFORMATION

TOTAL PERICD QOF SAMPLING: 79/10/24 TO 85/01/23
TaTAL 1979-1983  SUMMER WINTER RATIO
SAMPLES 134 130 o/ 73 a.78

WATER QUALITY STATISTICS

DETERM INAND MEDIAN MIN MAX  STD DEqJﬁﬂggﬁg_Eﬂﬁgii
PH (PH UNITS) 7.5 5.2 8.5 0.5 7.0 8.0
EC  (MS/M) 438.0 13.2 82.0 12,4 38.8 ©56.2
TOS (MG/L) 382 108 724 119 277 470
CA (MG/L) 22 = 33 5 17 27
MG (MG/L) 11 3 15 3 8 12
NEe [(MGsL) 7a 12 154 29 37 g2
K  (MG/L) 5.3 2.6 13.3 1.9 3.7 7.2
TAL (MG/L HCO,) 233 21 480 88 164 318
CL (MG/L) 13 5 29 S i1 21
sg, (MG/L) g <2 43 5 7 22
F (MG/L) 0.8 0.2 1.5 0.2 0.4 0.8
SI  (MG/L) 2 7 <0.4 8.4 2.7 0.7 7.2
NQ, (MG/L N 0.06 <0.02 2.14 0.41 0.08 '0.78

3
FQ, (MG/L FI 0.0168 <0.005 Q. 187 0.034 0.008 0.08%8

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MERN STD DEV
{ (n,) 5.7613 (7,) 0.4366
2 (M) 5.0045 (0,) 0.0316

PROPORTIONALITY FACTOR (x) = .BOB65
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STATION NUMBER: C8R0O301
NAME : STERKFONTEIN DAM:NEAR DAM WALL

LATITUDE: 28°23"'15" S LONGITUDE 28°01'00" E
TYPE: SAMPLING POINT IN DAM BASIN

SAMPL ING INFORMATION

TOTAL PERIOD OF SAMPLING: 77/04/25 TO 86/08/13
TATAL 1979-13983 SUMMER WINTER RATIO
SAMPLES 69 26 15 11 1..36

WATER QUALITY STATISTICS

DETERMINAND MEDTAN MIN MAX  STD DEV prell. . rercoie
PH (PH UNITS) B.9 6.0 7.6 0.5 5.4 7.4
EC  (MS/M) 11.4 10.3 14.1 0.8 11.1 12.8
TDS (MG/L} 94 76 114 9 ag 105
caA  (MG/L) 10 3 14 2 10 12
MG (MG/L) 4 3 5 a 4 5
NA  (MG/L) S 3 8 1 5 7
K (MG/L) 2.0 1.2 3.0 0.4 1.9 2.4
TAL (MG/L HCO5) S8 38 55 7 55 B4
cL  (MG/L) 3 <3 11 2 <3 5
S0, (MG/L) S <2 14 3 3 10
F (MG/L) Q.2 0.1 Q.3 0.0 0.1 0.2
SI  (MG/L) 5.0 4,0 8.6 0.9 4.7 5,7
NO; (MG/L N) 0.08 <0.02 0.75 0.20 0.04 0.48
PO, (MG/L P) 0.008 <0.005 0.030 0.008 0.005 0.02!

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT B
DISTRIBUTION MEAN STD DeV

{ (u,) 4.5324 (g,) 0.1653

2 (n) 4.5381 (g,) 0.0318

PROPORTIONALITY FARCTOR (=) = .55ES8

168




G-L

MI

TODS

NON EXCEEDENCE PERCENTAGE

TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY
AND TOTAL DISSOLVED SALTS (TDS)

(EC)

2 5
ﬂ“ T4 W
| of W
5 =
| iy "
b E_. 11..
31 9
- :
. S \
i LU T | RN PN RN EE T R RS R Ii
WJs HMJS RMJS HMJIS HJIS MHJIS HJIS HIS
1977 1978 1979 1980 1981 1982 1983 1984
NON EXCEEDENCE PROBABILITY PLOT FOR TDS
o
s
=
-
9._
E_
= T T T T T T T T T T
S0 EO 70 =] 20 100 110 120 130 140 150 160
TDS MG/L

169



STATION NUMBER: CB8RO401
NAME : SAULSPOORT DAM:NEAR DAM WALL

LATITUDE: 28"13'00" S LONGITUDE 2B"21'45" E
TYPE: SAMPLING POINT IN DAM BARSIN

SAMPLING INFORMATION

TOTAL PERICDO QF SAMPLING: 75/03/20 TO B6/10/08
TOTAL 1979-15883 SUMMER WINTER  RATIO
SAMPLES 178 46 24 22 1.08

WATER QUALITY STATISTICS

DETERMINGND MEDIAN MIN MAX  STO DEV prlie mecone
PH (PH UNITS) 7.4 5.4 8.0 0.5 7.0 7.8
EC  (MS/M) 30.4 23.1 35.7 2.7 28.4 33.7
TDS (MG/L) 235 185 309 30 212 267
CA (MG/L) 29 24 34 E 26 32
MG (MG/L) 10 8 13 1 9 12
NER (MG/L) 18 13 24 z2 1B 20
K (MG/L) 4,1 3.5 5.5 0.5 3.9 5.1
TAL (MG/L HCQ,) 153 109 191 23 135 176
CL (MG/L) 5 3 16 3 5 10
SQ, (MG/L) 11 3 38 6 8 15
F (MG/L) 0.4 0.2 0.6 0.1 0.4 0.6
SI  (MG/L) 1.8 <0.4 4.8 1.2 0.9 3.5
NOg (MG/L N) 0.08 <0.02 5.50 {.3t1 0.02 0.75
PO, (MG/L P) 0.010 <0.005 0.213 0.044 0.006 Q.088

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STO BeV
1 (b,) §.2376 (g,) 0.0420
2 (n,) §.4836 (7,) 0.0958

PROPORTIONALITY FACTOR (=) = ,1839
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STATION NUMBER: C8R0OS01
NAME : LOCH ATHLONE DAM:NEARR DAM WALL

LATITUDE: 2£8°15°'00" S LONGITUDE 28°'18'30" E
TYPE: SAMPLING POINT IN DAM BASIN

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 75/11/19 TO 86/10/08
TOTAL 1879-1883 SUMMER  WINTER  RATIO
SAMPLES 120 47 25 22 1.14

WATER QUALITY STATISTICS

DETERMINAND  MEDIAN  MIN MAX  STD DEV %E%E&iJﬁégaﬁi
PH (PH UNITS) 7.3 5.4 8.0 0.4 7.0 7.5
EC  (MS/M) 28.8 21.9 43,2 5.7 24.8 37.4
TOS (MG/L) 202 162 512 64 188 299
CA  (MG/L) 19 16 23 3 18 25
MG (MG/L) 8 g 15 2 8 12
MNA (MG/L) 21 16 43 B 19 Js
K (MG/L) 6.1 3.7 8.1 i.1 84 99
TAL (MG/L HCO,) 129 g5 226 33 112 192
CL  (MG/L) g 4 21 4 7 16
so, (MG/L) 10 2 174 29 7 19
F (MG/L) 0.4 0.2 0.6 0.1 0.3 0.5
SI  (MG/L) 4.1  <0.4 7.1 1.9 2.8 6.4
NO, (MG/L N)  0.20 <0.02 4.4 1,00 0.04 1.80

PO, (MG/L P) Q.027 Q.00e 0.200 0.044 0.018 0.1407

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT
DISTRIBUTION MEAN STO DEV

1 (u,) 5.4632 (g,) 0.1792

2 (1) §.2520 (7,) 0.0592

PROPORTIONALITY FACTOR (=) = .BB93
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STATION NUMBER:

NAME :
LATITUDE: 28°17'00"
TYPE: SAMPLING POINT

C8ROBO1

S LONGI TUDE
IN DAM BASIN

CERRANDS DAM:NEAR DAM WALL

28°17'30" E

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING:

75/11/18 7O 86710708

TOTAL 1979-1983 SUMMER  WINTER RATIO
SAMPLES 115 47 25 22 1.14
WATER QUALITY STATISTICS
DETERMINAND MEDIAN MIN MAX  STD DEV mplie pevcoiie
PH (PH UNITS) 7.3 6.4 7.8 0.3 7.0 7.5
EC  (MS/M) 25.6 17.6 40.5 4.8 23.5 32.3
TDS (MG/L) 199 135 324 43 180 258
CA (MG/L) 20 14 28 3 18 25
MG (MG/L) a 5 13 1 7 10
NA  (MG/L) 21 13 40 5 18 26
K (MG/L) 5.6 5.5 8.6 0.9 6.0 7.9
TAL (MCG/L HCO5) 120 72 2089 28 104 157
CL  (MG/L) 7 S 16 3 7 14
S0, (MG/L) 12 <2 44 7 10 19
F (MG/L) 0.4 0.3 0.8 0.1 0.3 0.8
SI  (MG/L) 2.6 <0.4 7.0 1.2 2.0 3.7
NO, (MG/L N) 0.20 <0.02 2.31 0.42 0.03 0.80
PO, (MG/L P) 0.028 <0.005 0.133 0.027 0.015 0.080

4

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEFAN =10 OEY
1 (u,) 5.3012 (c,) 0.2057
2 (u,) 5.2447 (c,) 0.0489
PROPORTIONALITY FACTOR () = .7995
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TEMPORAL VARIATION OF ELECTRICAL CONDUCTIVITY (EC)
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STATION NUMBER:

C3MOS

NAME : VAAL RIVER AT DE HOOR
LATITUDE: 2B8°31'00" S LONGITUDE 24°36°'00" E
TYPE: GARAUGING WEIR

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 71/12/08 TO B83/06/14

TOTAL 1979-1983 SUMMER WINTER RATIQ
SAMPLES 337 26 g 17 Q.53
WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV ﬁﬂ%guﬁ_ﬂﬁggué
PH (PH UNITS) 7.4 7.3 7.5 D 7.4 7.5
EC  (MS/M) 47,9 42 .0 97.4 17.8 45.2 93.3
TDS (MG/L) 388 309 540 152 325 581
CA (MG/L) 37 32 53 e 34 49
MG (MG/L) 23 17 45 13 18
NA  (MG/L) 39 29 78 23 30
K (MG/L) 7.8 5.3 10.6 2.9 5.4 10.5
TAL (MG/L HCO,) 145 131 148 8 139
CL (MG/L) 32 22 B9 22 23
S0, (MG/L) g9 61 252 89 66
F (MG/L) 0.5 0.4 0.8 .1 0.5
SI  (MG/L) 1.1 <0.4 1.3 0.4 0.8
NO, (MG/L N) 0.05 <0.02 Q.08 0.02 0.04 0.07
PO, (MG/L P} 0.013 <0.005 0.022 0.011 0.007 0.020

4

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

DISTRIBUT1ON MEAN STD DeV
1 (n,) 6.0289 (@) 0.4317
2 (b,) 5.7662 (o,) 0.0318
PROPORTIONALITY FACTOR (=) = .6328
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STATION NUMBER: CaM10
NAME : VAAL RIVER AT MOZIB (GAMAGARA)

LATITUDE: 28°24'15™ S LONGITUDE 24°16°15" E
TYPE: RIVER SECTION

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 75/08/708 TO 80/03/31

TOTAL 1879-1883 SUMMER  WINTER  RATIO
SAMPLES 280 40 26 14 1.86

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEV pcpohie pencoie
PH (PH UNITS) 7.6 7.4 7.9 0.2 7.5 7.8
EC  (MS/M) 82.5 45.0 14B.5 3.5 72.5 120.3
TDS (MG/L) 513 408 664 91 463 634
CA (MG/L) 42 a5 45 4 38 44
MG (MG/L) 34 25 43 = 32 40
NA (MG/L) 59 45 84 13 == 76
K  (MG/L) 6.9 6.2 10.1 1.4 5.2 8.5
TAL (MC/L HCO,) 164 112 270 48 158 218
CL (MG/L) B4 47 110 21 58 91
SO, (MG/L) 110 80 194 41 100 173
F (MG/L) 0.8 0.5 0.6 0.0 0.5 0.6
SI  (MG/L) 1.3 0.8 1.8 0.3 1.2 1.7
NO, (MG/L N) 0.03 <0.02 0.086 0.02 0.02 0.05
PO, (MG/L P) 0.005 <0.005 0.011 0.003 <0.005 0.010

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT 5
DISTRIBUTION MEAN STD DEV
1 (w,) 6.3570 (g,) 0.3703
2 (n,) 6.2423 (g,) 0.1196

PROPORTIONALITY FACTOR (=) = .7715
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STATION NUMBER: CSRO101
NAME. VAALHARTS DAM:NEAR DAM WALL

LATITUDE: 28°0Q7°00" S LONGITUDE 24°'55'45™ E
TYPE: SAMPLING POINT IN DAM BASIN

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 75/10/27 TQ 84/04/02
TATAL 1979-1983 SUMMER  WINTER  RATIO
SAMPLES 463 34 16 18 0.88

WATER QUALITY STATISTICS

DETERMINAND MEDIAN MIN MAX  STD DEvpﬁégig Haéﬂuz
PH (PH UNITS) 8.0 5.3 8.2 0.6 ¢ 8.1
EC (MS/M) 54,8  29.4 70.0 9.7 44.3 B6.4
TDS (MG/L) 378 208 464 59 307 439
ca (MG/L) 37 17 49 5 32 43
MG (MG/L) 23 {0 29 4 19 28
NA (MG/L) 37 27 49 6 29 43
K  (MG/L) 5.4 5.3 9.2 fid 5.7 8.1
TAL (MG/L HCO5) 139 105 166 14 128 147
CL (MG/L) 24 16 a4 8 21 35
SO, (MG/L) 102 4 164 33 73 137
F (MG/L) 0.5 0.3 0.8 0.1 0.4 0.5
SI  (MG/L) 0.5 <0.4 Tk 1.2 <0.4 0.8
NO; (MG/L N) 0.03 <0.02 0.09 0.03 0.02 0.08
PO, (MG/L P} 0.008 <0.005 0.047 0.008 0.006 0.017

4

NON EXCEEDENCE PROBABILITY PLOT FOR TOS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STD DV
{ (n,) 5.9526 (0,) 0.0858
o (1) 5.8983 (0,) 0.3045

PROPORTIONALITY FACTOR (=) = .3633
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STATION NUMBER: CI9R0O201
NAME : BLOEMHOF DAM:NEAR DAM WALL

LATITUDE: 27°40'15™ § LONGITUDE 25°37'00" E
TYPE: SAMPLING POINT IN DAM BASIN

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 71/03/03 TO B4/12/19
TOTAL 1979-13883 SUMMER  WINTER RATIO
SAMPLES 451 211 111 100 1.11

WATER QUALITY STATISTICS

DETERMINAND ~ MEDIAN  MIN MAX  8TO DEV pai seniipue)
PH (PH UNITS) 7.8 6.6 g.8 0.4 7.6 8.2
EC (MS/M) 62.6 &57.8 126,6 10.8 60.2 81.0
TDS (MG/L) 421 273 829 75 403 524
CA  (MG/L) 48 23 88 6 44 S4
MG (MG/L) 26 21 56 5 24 34
NA  (MG/L) 41 36 124 11 ag 53
K (MG/L) 7.8 6.5 13.8 1.2 7.1 8.9
TAL (MG/L HCO,) 131 90 327 19 120 147
CL  (MG/L) 37 17 122 14 34 62
S0, (MG/L) 129 25 385 44 122 194
F (MG/L) 0.6 0.3 0.8 0.1 0.5 0.7
SI  (MG/L) <0.4  <0.4 1.9 0.4 <0.4 1.1
NO; (MG/L N}  0.02 <0.02 0.85 0.08 <0.02 0.10
PO, (MG/L P) 0.016 <0.005 0.084 0.013 0.011 0.030

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STO DEV
! (w,) 6.2142 (o) 0.1679
2 (u,) 6.0183 (g,) 0.0387

PROPORTIONALITY FACTOR (=) = 4437
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STATION NUMBER : CSRO301
NAME : DOUGLAS DAM:NEAR DAM WALL

LATITUDE: 29°02'30" S LONGITUDE 23°50°15" E
TYPE: SAMPLING POINT IN DAM BARSIN

SAMPLING INFORMATION

TOTAL PERIOD OF SAMPLING: 77710703 TO B4/12/03

TATAL 1979-1983 SUMMER  WINTER  RATIO
SAMPLES 320 161 87 74 1.18

WATER QUALITY STATISTICS

DETERMINAND MEDLAN MIN MAX  STD DEV e pencd,
PH (PH UNITS) 7.8 6.5 8.1 0.4 7.3 7.9
EC  (MS/M) 109.0 22.8 194.7 24.9 99.8 138.5
TDS (MG/L) 685 163 1137 155 566 883
CA  (MG/L) 45 19 69 8 41 54
MG (MG/L) 43 9 77 11 38 58
NA  (MG/L) 99 11 185 2g 78 128
K (MG/L) 7.5 0.8 12.0 1.9 6.4 11.2
TAL (MG/L HCO,) 169 93 265 30 153 208
CL  (MG/L) 110 8 257 44 88 170
sQ, (MG/L) 183 15 371 63 140 247
F  (MG/L) 0.6 0.2 0.8 0.1 0.5 0.7
SI  (MG/L) 1.2 <0.4 8.3 ol 0.8 2.0
NO. (MC/L N) 0.05 <0.02 1.00 0.21 <0.02 0.3!

3
PO, (MG/L P) 0.008 <0.005 O0.1186 0.015 <0.005 0.017

NON EXCEEDENCE PROBABILITY PLOT FOR TDS
MIXED LOG-NORMAL DISTRIBUTION PARAMETERS

COMPONENT

DISTRIBUTION MEAN STD DeV
1 (u,) 6.4931 (o,) 0.3295
> (n,) B.5721 (a,) 0.0592

PROPORTIONALITY FACTOR (=) = .5256
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APPENDIX B: BIBLIOGRAPHY OF MAJOR LITERATURE PERTAINING TO THE
VAAL RIVER CATCHMENT.
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APPENDIX C:  STATIONS IN THE VAAL RIVER CATCHMENT.
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chl

CAHDY
c1al1a
C1ao018
C1aD2a
C1a028
Ch1abas
C1a038
C1anas
C1a058
Crapan
CARD2T
CARD2Y
CARD2DA
CARD20S

VARl RIVER AT STAHDERTON

LEEU SPRUIT AT MWELBEDACHT
BELESHOK SPRULIT AT RIETVLEY
VAaAL RIVER AT UITSPANNING

EATHGAUGE
RAINGAUGE
RAINGALGE
BALNGALIGE
RAINBALGE
RAIHGALGE
REAINGALGE
RAINGALMGE
RALNGALUGE
GROOTORARKT

GROOTDRAAT
GROCTORAAL

nT
1
AT
Al
AT
AT
AT
AT
AT

LEEUKCGP (BULK PRECIPITATION
LEELUKQF {(WET OHLY PRECIPTH}
HENDRIKEPAN (BULK PRECIPTH)
HEHDRIKSPAN (MET OHLY PPTHY
TOPFONTEIN (BULK FRECIPTH?

TOPFONTEIN (WET ONLY PPTHN)

WITEANK (BULKE PRECIPITATION
WITBANE {WET ONLY PRECIPTH?
LANBSPRUIT (BULK FRECIFITHN)

DAMISAS0L CANAL
GROOTORAAL DaMzDOWN STREAM WEIR
DAMENEAR DAM WALL
M = POLNT IN DAH

246=54=30
256-51-15
24—-44-30
24-50-30
2é-29-50
24-29-50
24-38-50
24-38-50
246-39-55
246-28-55
2h=47 =07
2h=47-09
27-00-328
26=-25-D0
24-25-00
26—-35-D0
24-55-00

CHEMICAL ANALYEEES AVAILABELE FOR HYDROLOGICAL GAUGIMG

Clalsah
Crad4an
C1ROL
CARO4U
CIROY
CIRDW
CARO101
C1RO102
CIRO103
CARDA 04
CARD DS
CARD D&
CARDMDF
C1WD1 R
CIWD &

VhAL RIVER

RaIHGALGE

AT VILLIERS

VaAaL RIVER AT VILLIERS

WATERVAL RIVER AT ROCDEBAMK

WATERVAL RIVER AT ELANDSLAAGTE
HOLSPRUIT AT LEEUFONMTEIH

HBANEPLAAS SPRULT AT SWEET HOME

vaaL RIVER AT VWILLIERS (GROOT DRAATID
Waal RIVER AT NOOITGEDACHT (GLADDEDRIF
RAINGAUGE AT CHARL CILLTERS (BULK FPTH}

AT

CHARL CILLIERS (MWET OHLY PHN

VasL DAM:WATER LEVEL OF VAaL RIVER
VAAL DAM = OUTLET TUMNEL
Vasl DAMH=RAWE CaMAL

Vasl DAH:DOWM ETREAM WEIR
Vanl DAHZMNEAR DaM WALL
Vasl DAHzFOINT LN DAM

Vasl DAHzPOINT LN DAH

Vasl DAH:FOINT LN DAM

Vahkl DAHIPOINT IN DAM

Vaal DAHzPOINT IN DaAM

Vanl DAHEFOIMT IN DAH
VaalDAM PURIFICATION WORKS
VAALDAN PURIFICATION WORKS

27-00-30
27 =01-00
2&=37-4%5
2&=31-45
2&6-35-00
27 =04-30
27-D01-00
27-00-05
24=-37-33
245-3%-33
24-53-00
24-53-00
=4=53-00
24-53-0D0
24=53-00
26—-33-00
25-53-00
246=33-0D0
24-53-00
26-53-D0
246=-53-D0
24-53-00
26~53-00

CHEMICAL ANALYEES AVAILABLE FOR HYDROLOGICAL GAUGING

STATION HO.
C1E148
CA1#02
CAG04an

STATION NAME

FAIN GAUBE (BULK PRECIPIT.)} AT ERFDEEL
KLIPF RIVER AT DELANGESDRIFT

RALNGALGE

AT

EPRINGBOK (BULK PRECIPTH

LATITUDE
2F-43-43
27=-10-13
&f-e9-30

29-14-00
29-19-30
2¥-32-30
25¥-43-15
BT -7 -47
2?47
27=31-25
29=-31-23
29-17-56
29-19-56
29-27-4D
29-279=-40
29-26-13
2F=17-45
eP=17=45
29-17-43
2P=17 =45

STATIONS IN DRAIMAGE REGION C12 <D312»

4é

LONGITUDE HND. OF ANALYSES

w8-37-30
28-34-00
29-01-30
28-53-00D
28-25-15
28-34-00
28-38-45
28-45-58
2F-11-1%
29=11-=192
28-07-00
28-07-00
28-07-00
2B-D7-D0
28-07-00
28-D7-D0
28-07-D0
2B-07-D0
28-0v-Da
28-07-D0
2B-Dr-D0
28-07-00
28-07-D0

STATIONS IN DRAIMAGE REGION C13 (D313}

52
59
0
a4
16
4
&g
170
95
110
a8
16
15
14
&%
1]

LONGITURE HO. OF ANALYSES

29-30-07
29-14-00
2P -2d-48

FIREBT-
F3=10=13
Fa-01-17
Fa=01=-17
Fa-01-14
a85-0v-28

a5-0%¥-01
Bé-04-D1
a5-0%-03
AS=11-10
a5-oe-31

as-0e-31
77-D4&-18
FR=10-23
82-11-14a
Bé-04-09

FIRST-
75-11-14
g4=11-12
75=10-02
75-11-24
75-10-20
74&=10-11
T&-07-27
BS-11-04
BS-09-01

Fa-09-0&
B&-D4—-08&
Ba&=11-07F
B2-05-03
&3-04-01
&&—11-24
E&=11=24%
&a—11-21
B&-10-12
Ba=-10-12
B4-10-12
FI-04-15
F=-04=-15

a4-12-31
B5=17-1%
B86-12-31
Bé-12-31
8&6-10-07

B&-10-07
Bé&-D&-01
84-10-08
BE~0F-11
Q&=-10-07

Aé&-08-0%
81-05-05
a5=-11-27
Hé=11~-24
2&-04-0%

84-D3-03
gé-12-2%
gé-12-31
gé=12-31
Bb&—12-29
Bé&-12-2%
B4-0t-28
B&=12-31
B&-10-D7

B4-12-279
B&-11-D5
BA&-12-15
B&=11=05
B&—12-D8
&8-05-15
B&=-04-24
&8-05-14
B&-D&=-24
Ba-04-24
B&-D4~-24
B&-410-28
Bs-10-28

FIRET- LATEST SAHPLE

F4-01-04
a85~-05-01

B&-12-31
B&=10-08



E£&l

STATION MO. STATION HARE LATITUDE LONGITUDE MO. OF ANALTSES FIRET- LATEST SAMPLE

Cransae HATHOALUGE AT SPRINGHOK (HET OHLY PPTH) 27-29-30 27-20-48 1]
C1a07a RAINGALUGE AT SWARTHKOP (BULK PRECIPITH} 27—14-3% 2%-28-52 a2 BH=0%¥=01 Ba=10-0a

CHEMICAL AMALYSES AMAILABLE FOR HYDROLOGICAL GAUGING STATIONS IH DRAIMAGE REGION C21 (03217

BTATION ND. STATION HAME LATITUDE LONGITUDE ®O. OF ANALYSES FIRST- LATEST SAHFLE
L2M04 ZUIKERBOBCHHAND HIVER AT UITVLUGT FA=40=15  2H-01=45 BE B4=-03-22 ga-12-22
CEM7o SUTKERBOSCHRAND RIVER AT PLATEOPPIE 26—-38-30 28-13-45 a0é 7r=r12=a1 gd-12-2%

CHEMICAL ANALYHEE AVAILAELE FOR HYDROLOGICAL QAUGING BTATIONE 1N DREAIMAHE REGLON C22 (D322)

ETATION Md. STATION HAKE LATITUDE LONGITUDE HNO. OF ANALYSES

FIRET= LATEBT BAMPLE

C2H02 VYaal RIVER AT ENGELORECHTSDRIFT 2d-49-15 28-00-45 10% 79-04-30 a2-02-01
CEHDG RIETEPRULT AT KAALPLAATS 24=RJ=45 FF-43-00 117 HBa=1HE=-08 B&-12-18
C2H14 THALBOE SPRULIT AT VERDUMN 24=-49=-30 27-53-30 a7z B4-11-29 B&-12-R4
CEH15 KLIP RIVER AT WALDRIFT 24-30-20 I7-57-45 i 94-03-08 Ré&-12-24
LM KLIP RIVER AT WITKOP 2&=27=15 28-D5=15 332 Fr=td=a1 B&=—10-0Y
CEHa2 LITTLE RIETEPRULT AT RIETFONTELIMN 34V 2a=-24=-15 27-36-00 115 84-08-20 B&-12-29

CEroand ValL DARRAGE 2 AT BARRAGE 26—44-00 27 -41-00 15 20-0D&-06 ga=11-11



vEL

CHEHICAL ANALTYEEE AVAILABLE FOR HYDROLOGICAL GAUGING STATIONS IN DRATINAGE REGION C23 (0323)

GTATION NO. STATION NAME LATITUDE LONGITUDE HNO. OF ANALYSBESR FIRBT= LATERT BAMFLE

cCaMbne HOOI RIVER AT WITRAND 26-39-00 27-D2-15 343 77-10-D1 Bé&~12-30
Canon VaaL RIVER AT LINDEGUESDRIFT 26-44-30 27-35-13 191 75-08-20 HA=17-24
CoM11 GERHARDMINNERRON EYE AT GERHARDMINNEHRON 24-2B-45 27-09-00 140 £9-(14-04 B4-12-01
C2M13 TURFFONTEIM EYES AT TURFFONTEIN 2é=-24-1% 27-10-30 135 E7=06-04 gé=-12-01
Ca2nie VAAL RIVER AT SCHOEHANSDRIF 24-88-15 27-12-43 &332 72-08-00 Bé&~12-30
Gcam2a WOHDERFONTETH BPRUTT AT LUTPAARDEVLET Ph=1d=30  PF=44=30 338 7¥=-05-0% Ba-12-2%
CamMz4 WOMDERFONTEIN SPRUIT AT GEMSEOKFONTEIN  26-17-00 27-40-45 143 g0-01-0% 846-02-04
CaHas WOMDERFONTEIN SPRUIT AT GEMSBOKFOHTEIN  24-17-15 27-40-00 98 80-01-10 83-12-a9
GaM2E MIDDELVLEI SPRUIT Al MIDDELVLE]L 2a=14=00 27=40=-00 10% Fy=05-02 Ba=-12-01
C2H27 KOCKSDORD SPRULIT AT MIDDELVLEI 24=-14-00 27-39-00 13 Bo-01-24 Bé-12-18
CcoM2e RIETFONTEIN SPRUIT AT RIETFOMTEIN 26-14-45 27-35-30 53 79-05-03 Ba-12-2%
C2Mak WONDERFONTEIN EYE AT WOMDERFONTEIN EYE  28-18-45 27-29-15 133 78-12-29 Ba~12-15
C2Ha2 HOOIRIVIERLOOP (RIVER) AT WOWDERFONTEIN 24&—19-00 27-23-30 157 BO-02-04 84-10-23
[ L] OHERHOLZER CaNAL (S0UTHY AT WONDERFONTEIN 24=20=-00 J2¥=23-15 avg Fy=05=-10 Ba=-12=-2%
C2H4S WEST DRIEFONTEIMN CANAL SOUTH AT VLAKPLAA 2&4&-20-45 27-25-45 3 BO0-D45-14 po-05-0%
CaHs1 KRAALKOP SPRUTT AT KRAALKOR Ta-da=-15 BF=2B-41 14z Bh=-04=07 Ba=-12-29
ConE? WEST DRIEFONTEIM CAMAL AT WONDERFONMTEIN 26-19-00 27-23-15 184 B0-02-04 B4~12-15
C2HS7K WEST DRIEFONTEIN CAMAL SPILL AT WONDERFO 246—17-00 27-23-1%5 40 B0-02-04 B&-07-18
CaMén DOORNFONTEIN CAMAL AT BLAAWBANK 26-22-15  27-15-15 380 &£9-11-01 Ba-12-29
C2Ma3 WEST DRIEFUNMTELIN CaNAL AT RODIPOORT 24-20-30 27-25-30 158 BO-0D2~-04% B&-12-13
CaMes HOOIRIVIERLOOP (RIVER} AT BLAAUWEANK D6=20-30 2F=13-45 403 79-05-03 Ba=12=29
caans HOOT WIVER AT BRIDGE OM TAAIBOSEHEULT ag-52-00 27-01-30 314 79-09-28 g86-08-1%
C2ans FURROW AT TARRED RD NORTH OF WELVERDIEND 2&6-21-47 27-1&-02 22 B1-12-10 B&—-10-23
c2a0s HOOIRIVIERLOGOPF &T RAIL BR WELVERDIEND 26=-22-08 27=15=-10 s B1=17-10 Ha4=-10-23
Caans VENTEREPOST BOHEHOLE NO 164 24-17-43 27-39-97 21 a1-12-08 g5-10-09
c2anr VENTERSPOST BOREHOLE JR 4 2d=17-30 a7-37-07 18 Bl=-12-08 83-10-20
(=1 Tal | VENTERSPOST WELL MO 1 D4=17=02  IF-40-15 ¥ #1-12-08 H5-08-27
co2any VENTEREFOST WELL MO 4 24-17-30 27-37-00 ao a1-12-08 BS-04-03
caant VEMTERSPOST SHAFT MO 4 26-14-22 27-38-40 18 81-12-00 g4-02-20
STATION WO« STATION HAME LATITUDE LOMGITUDE MO. OF AMALYSES FIRST- LATEST SAMPLE
caa1 VENTERGPOST SHAFT Ho 2 H6=17-0% 27=385-11 T4 H#1=12-08 HS=04=04
Coa1z WESTONARLA GOLD HINE RECHARGE DAH 2a-21-35 27-42-05 24 a1-12-09 86-04-03
c2a13 COMFLUENT PT: WEST & EAST DRIEFT. CAMALE 24-1%-32 27-24-12 &1 81-12-0% B4&-10-23
ca2a14 CONFLUENT PT: CANAL FROH VENTEREROST 6 M Da=19=-37 2r=24=-12 48 H1=12=0% HA-10-23
CHa1s MIXED WATER .OF CAMALS C2@1234&14 CONFL PT. 2&6-17-32 27-24-12 bd Bi-12-09 B&-10-23
c2a14 END OF 1M PIFE FRON VENTERBROST G M 2a-19-35 27-24-38 48 B1-12-0% 8a-10-23
c2at7 CANAL INTO WHICH 1M PIPE {C2a'14) DRAIMS 24-19-3F 27-24-30 &y 81-12-09 B84&-10-23
ca2a1e CANAL AT INLET TO NAT RES WONDERFOMTEIH 24—19=21 ar-31-14 47 B1=-12-10 84-10-23
Coa19 GUTFLOW FROM NATURE RESERVE (CAMAL) 24-20-08 27-19-44 45 g1-12-10 84-10-23
GERO01 BOSKOP DAM:MEAR DAR WALL 26-33-45 27-04-30 111 &B-D46-28 B4-11-04&
C2R030 KLERKSKRAAL DAMERIGHT BAMK Cal 2a-15-15 2F-0¥-30 k| BA=DA-30 HBa=10-22
CERO30N KLERKSKRAAL DAMINEAR DAM WALL 26-15-15 27-09-30 15 78-01-12 B86-03-31
C2R04&0 POTCHEFSTROOM DAM:LEFT BANK CANAL RE&-40-15% 27-04-00 55 7?-DB-20 B81-03-14
C2RO401 POTCHEFSTROGH DAMINEAR DaH WALL 26=40-15 #¥-04-00 ] Fe=10-01 Ba=-11-04
C2R0OSC KLIPDRTF DAMILEFT HANK CANAL 26-37-00 27-18-00 3 F9-2-2% 83-02-16

CERO501 KLIPDRIF DaHtHEAR DAM WALL 26-37-00 27-18-00 78 77-10-22 Bs-12-08



CHEHICAL ANALYSEES AVAILABLE FOR HYDHGIHGILHI

GTATION WO. STATION NAHE LHTITUDE LDHF!TUHE Nﬂ. aF nNnLTHbH FIRGT= Iﬂler HﬁMFLr
caMor Vasl RIVER AT PILGRIHMS ESTATE £7-00-45 24-42-00 342 70-D5-2% Ba 12-2p
C2Ma4 SKOON SPRUIT AT EYE OF SCHOONSPRUIT 2é&=117-00 24-F1-30 42 a1-05=11 B&hnr—l?
C2MT1 HLIP RIVER AT KOQKFOMTEIN 246=37=0% 27F-38=31 &0 Bo-0g-0u J4-12-24
C2G01 SKOON SPRUIT AT KLERKSDORF WEIR 24=-52=-30 24&=-39-30 2a1 F=0k=-0 Ba-12=-22
Caand SKOONM SPRULT AT CREMNEY BRIDGE 24=97-30 246-39-00 180 BO-02-1 Bé&-00-18
C2RO201 JOHAN HESEER DAM:IMNEAR DAM WALL 25-49-00 24&=34-30 k] Fr=lA=17 FE=0h=17
C2RO&0D ELANDSKUIL DAM:=RIGHT BANK CANAL 24-21-00 24-44-45 5 83-03-11 HBae-=D1=22
C2ROAW ELAHNDSEUIL DAH:DOWN STREAH WEIR 2&-21-00 2&—44-4T ]

C2rO&e01 ELAHDSKUIL DAH:=HEAR DAH WALL Rd-21-00 24-546-45 13 B4-D&=11 BA=-12-03
C2ROFC RIETSPRUIT DAMH:LEFT BANE CARAL 26=-24=41 25-48-00 2 HA=02=14 BA-05-11
LPROFUA RIETEPRULT DAMIHEAR DAM WALL 2a&=-24—4h0 2b&-4B-00 29 81-04-11 84-12-02

HHHEIHH Elﬁ]IONE

IH ﬁHhINﬂEE REGION C24 (0324)

CHEHICAL ANALYSES AVAILABLE FOR HYDROLOGICAL GAUGING STATIONS IHN DRAINAGE REGION C2 5 L0323

BTATION NO. BTATION NAKE

LATITUDE LONGITUDE HND. OF AMALYSES FIRST= LATEST SANPLE

S6L

C2H17 Vaal RIVER AT COMHAMDODRIF 27-28-45 26-13-30 1 Fa-01-21 74-01=-21
C2nzz VARl RIVER AT BALKFONTELM E7-E3-43 246-30-20 2304 T4H=01-21 B&=11-0%
C2Man WAl RIVER AT KLIPPLAATDHIFT 2F=23=14  26-27=45 ATE 72=-05-14 Bb-12-29
C2H&S LEEUDORING SPRUIT AT KLIPSPRULT 27-22-15 2&-21-00 334 Ja-02-23 g4-12-08
LdHad HAKWABSTIE SPRUIT AT VLIEGEKRAAL 27-2¥-30 246-04-30 304 Ja-0B-0 fb-12-15
CaHar SAND SPRUIT AT LEEGTE BF=33=40 2&=14=00 22 Fa=01-21 84-11-10
CEZWo1 R OFS GOLDFIELDS FURIFICATION WORKS 27=24-00 2&-30-30 &7 P=-10-2% Ba&=10=2¥
Caunl 8 OFS GOLDFIELDS PURIFICATION WORKS RI-24-00 24-20-30 av 7e=-10-2% BS=10=-RBF
CHEMICAL AMALYSES AVAILADLE FOR HYDROLOGICAL GAUGIMG STATIONS IH DHﬁINﬁEL HEEIﬂN Ldu TUESU}
STATION RO, ETﬂTIQH NHHF LHTITUDE LONGITUDE HNO. OF ﬁNﬁL?JE' rIRET .LanST SAHPLE
CAMD3 HRRTE RIUER AT ThAUHG E? J# 30 25-44-45 355 71-08-05 B&-02-18
Canny HARTE RIVER AT ESPAREDRIF Er=54=15 24-37-00 344 &7 =12=11 B&-07-18
CIND? GREAT BOETSAP EYE AT BOETSAP RESERVE B7=504=-15 24-24=-15 43 Fa=03=145 BU=-0G=14
CIM10 THABASIKWA EYE AT BUXTON 27=36-30 24=-36=40 108 Fa=10=33 #B1=08-10
C3M12 VLAKFONTEIN EYE AT METSEHATSHWE RESERVE 27-39-45 24-05-15 202 72-03-15 ga-12-31
STATION NHO. STATION HAME LATITUDE LONGITUDE HO. OF ANALYSES FIRST- LATEST SAMPLE
C3N13 HARTS RIVER AT MOUNT RUPERT SB=0¥=30 24=3H-30 S48 71-08-05 84-03-1&
LARDIDT HOHWETZER REWNEKE DAM:MEAR DAM WALL B7-10-30 25-20-15 0 Fa=-10-23 Bé&-12=-0%
C3rRo201 SPITSKOD DAH=HEAR DAH WALL 28-07-30 24-30-15 187 Fa=10=24 BUO-0F 24
Canozna SP ITHROF DAMIPOTIRT TIH DAK 26-07-30 24-30-15 av 77-08-14 F=11="14
CARDI01 DARDERS PAN AT ZAMDVLED (C3LO101) J&=33=-11  25=-35-30 33 F2-03-14 B4-10-24




961

CHEHICAL ANALYSEH AVAILABLE FOR HYDROLOGICAL GAUGING STATIONE IN DHnLNHﬂE REGION C40 (0340}

STATION HO.

STATION NAME

C4M04
C4a07
CarDI1C
C4RO101
CaRmic
C4R02W
C4RD201

VET RIVER AT HOOITGEDACHT
VET RIVER AT HOOPSTAD

ALLEMANSKERAAL DAMILEFT DAMEK CANAL
ALLEMANSKRAAL DAM:=MEAR DAM WALL

ERFENISE DAM = LEFT HAMNE CANAL

ERFENIS DaH = DOWN STREAH WEIR

ERFENIE DAHINEAR DAH WALL

IhTITUﬂE
2F=54=15
27=-a90-30
28-17-18
AE=17=15
20-30-30
28=-30-30
28-30-30

LONGITUDE NO. QF ANALYSES

24=07=30 G1%
25-54-00 53ar
27=0%=00 2
27-09-00 118
2&-44—455 B
Da=hh=h5 2
2&-hh- 45 144

CHEHICAL ANALYSES hVﬁILﬁBLE FOR HTDRGLUEIEHL BnUElHE HSTATIONS IN DRAINAGE REEIOH

STATION MO.

STATION NANE

CaMos
CaMoe?
CS5H12
CEM14
CSHao
CEM21
CEROT0
CEROZC
CSRO201

RIET RIVER AT RIVIERA
QSPOORT SPRULIT AT 05 POORT
RIET RIVER AT RIETWATER
RIET RIVER AT AUCAMPSHOOP

TROMPSOURG EYE AT TROHPSBURG

TOWNLANDS

HOSTERS HOEK EYE AT HOSTERS HOEK

TIERFOORT DAMIMEAR DAM WALL

KALKEFONTCIN DAMILEFT DANK CAMAL

KALEFONTEIN DAHZNEAH DAM WALL

LﬁTITUDE
27 -40-43
29=04-10
27-3¥-30
20-57-30
30=-D2-30
a9-40-00
27-259-13
2= =43
29-29-43

LORGT TLUDE M. OF hNALYEES

26—12-45 19
PA=13=00 11
25-58-30 178
24-14-30 10%
Ph=4h=AG 120
24-14-45 11é
26-08-15 Bs
2u=18-14 5
25-13-15 a7

FIRST-
72-08-03
BO-01-2%
72-10-2&
&8-04-07
ga-06-14
84L-07 -4
A8-D4-01

CS1 (D351}
FIRST-
72-03-18
72-03-18
7a=1a2-21
70-04-08
77-07-2%
75=-10=-3%
Ja=-10-27
83-01-03
&s8-D4-D2

CHEHIEﬁL ANALYSES ﬁUﬂILﬁﬂLE FOR HYDROLOGICAL GAUGTRG ETﬁTIﬂHE IH DRAINAGE HEGLOM CS2 (0352)

STATION HO.
Canor
CEH1S
ChHM1e
CoHza

[ M=l FR )
CSRO3W
CSRO301
CHRO4E
CSRO&01
CSROG0T

STﬁTIOH HAHE

RENOSTER RIVER AT SHAMNON
HODDER RIVER AT STOOHMHOEK
HODDER RIVER AT TWEERIVIER
KGADANYANE RIVER AT BEDFORD
KBABANYANE RIVER AT BEDFORD

RUSTFONTEIN DAMzDOWN STREAM WEIR

RUSTFONTEIN DAH:MNEAR DAH WALL

KRUGERSDRIFT DAMIDOEN STREAM WEIR
KRUGERSDRIFT DAHaMWEAR DAM WALL

GROOTHOEK DAMINEAR DAM WALL

27-00-45
28=48-30
29-01-30
2F=1r=14
29=17-13
27-14-15
A= A=10
28-53-00
28=53-00
29-18-00

LONGITUDE NO. OF ANALYSES

26-17-00 24
d&=[14=45 117
24-38-20 263
24-53-13 4
25-55-15 4
24-37-00 2
24-37-00 101
25-37-20 10&
25=57=30 B
26-51-00 14

FIRST=
Fa=Da=-13
a7-01-22
71-D05-D3
B&-04-10
g3-07-27
Had=02=2H
G8-05-1%
79-08-21
75~-03-10
81-03-03

CHEHICAL ANALYSES AVAILADLE FOR HTDHOLBEIEQL GAUGING STATIONS TH DEATNAGEE Hhﬁlﬂﬂ Léﬂ iDEbﬂ}

HTnlluH HD.
Eﬁﬂﬂ1
CaMD2
C&M0D3
Ca&MD4

BTATION NAME

VALE RIVER AT ROODEWAL
YALS RIVER AT BOTHAVILLE
VALS RIVER AT BOTHAVILLE
VALS RIVER AT KLIPFONTEIN

LATITUDE
27-26-30
27-24-00
2F=24=00
27=54-13

LONGITUDE NO. OF ﬂHALTEES

26-57-15 15
24-37-00 231
2h=37 =30 104
a27-3¥-30 B9

FIRST*
BO-D1-07
Fa=08-01
F4=-01-21
78-07-0%

LATEST SANMPLE
#a-12-31
Ba&-08-171
Ta=10=-24
B&=-D7F-22
B&-10-27
B&=10-31
B4-12-15

05-12-10
B5-12-08
B4-01-04
@%5-11-18
B&-1d-02
Bs-12-02
gé-12-02
B3-11-MM
Hi=0%=14

B4=-01-11
g2-11-10
Hia=04=0H
846-0&4-10
B&=-12-02
B3-04-01
O6-00-01
B&=12=-01
Ba-11-03
B&=12-08

LATES] snhPLb
B1= D4HD1
Hb=13=19
g60-01-07
Bé&~11-04



LBL

CHEMICAL AMNALYSES AVAILABLE FOH HYDROLOGICAL GAUGING STATIONE 1N DRAINAGE REGION CFO (03700

STATION HO.
CFHDG

CTHOS
MDA
CAROTD
CFROTO
CTROZ01
CTRO20M

STATLION NAME

HEUNING HFRULIT Al MIZFPAH
REMOSTER RIVER AT SPES HONA
RENOSTER RIVER AT NRRIESRUSGT
KOPPIES DAM:RIGHT BANK CAMNAL
KOFPIEE DAM:IMNEAR DAM WALL
ROGDEPOORT DAHiWEAR DaM WALL
WELTEVREDE DAMEINEAR DAM WALL

LATITUDE

27-21-30
27=-07=-30
27-02-45
27 =13-30
2F=14=-30
27=-13-30
2r=13-18

CHEMICAL AMALYSEE AVAILABLE FOR HYDROLOGICAL GAUGING

271715
27-04-30
27 -00-15
27 -40-30
2F=40=30
27 =31-00
27=34-13

BTATIONE TH

DHATHABE REBION

a
i
103
&1
AH
a2
41

LONGITUDE HO. OF ANALYSES

FIRST- LATEST SAMPLE

72-03-1%
BO-04-04%
78-08-07
Fa-D&-12
J2=04=-12
79=11=25
75=11-23

Can toasm

BTATION NOD.
CHE14D
ZEMOY
CRHO2
CaHDa
CaHO4
CBHOS
CHHDA
cEMD
CEMDa
CBHO?
cen1o
CHH
CEMI2
CER13
CaM14
CBH1S
CHM14
caMis
conla
CBHZD
caMa2
cCanaza
canza
CoMa4
CHM2G
CaMZ2 S
canar
COG0TA
Caai2a
ceaoze
EEGOEA
Cee03d
CEROEW

STATION MHAME

RALN DAUGE (DULK PRECIPIT.) AT LELIDEN
HILOE HIVER AT FRANKEORT

HILGE RIVER AT HARRISHMITH

CORNELIS RIVER AT WARDEW
LIEBEMBERGSVLET RIVER AT DE WELKOH
ELANDS RIVER AT ELAHDS RIVER DRIFT
KLERK SPRUIT AT BEDULD

LIEHENBERGEVLETD RIVER AT VOGBELFONTEIN &Y
TUGELA-VAAL CANAL AT HETZ

TIER RIVER AT TYGER HOEK

QUBERG SPRUIT AT FRASER SPRUIT

ELANDE HIVER AT KILLARMNEY

UaaLBANK SPRUIT AT VOORBPOED

VaALBANE SPRULT WEST AT VAALBANK 327
WILGE RIVER AT BAVARIA

WILGE RIVER AT HARRISHITH TOWH LANDL
KROM BPRUIT AT COEHOS

KLIP SPRULIT AT KLIPOOG

HOL SPRUIT AT DAVIDSDALE
LIEBENBERGSVLEI RIVER AT ROODEKRAAL
SKULF SPRULT AT KALKOEM

WILGE RIVER AT KIMBERLEY

HEUL RIVER AT KAFFERSTAD

HIDDEL SPRUIT AT MIDDELEPRUIT

VAALBANK SPRULIT AT RUSTKGP
LIEBENBERBEVLEI RIVER AT FREDERIKSDAL
WILGE RIVER T BALLIHGYGOMP

RAINGAUDE AT UITVLUGT (BULK PREC)
RATHGALUGE AT DAVIDSVLEI (BULK PREC)
RAINGAUCE AT DAVIDSYLEI (WET OMLY PREC)
RAINBAUGE AT KRANSPUNT (BULK PRECIPITATI
HALNGAUGE AT KRANSPLUNT {WET OHLY PRECIPI
BTERKFONTEIN DAMIDOWN BTREAM WEILIR

LATITURE
27-37-10
2F=14=00
28-14-15
27-50-30
27 =42-00D
PE-22-4%5
TH=17=4%
28=11=30
28-32-30
28-D3—3a
20-21-00
<8=-0¥-30
2B=05-00
PH-0A=30
2¥—4%-00
20-16-20
27 -15-30
Er=0F=4%8
27=3¥-00
2T =41=15
<7=18-30
27 =18=00
YH-01-30
2H=-D4=30
20-00-00
27-25-09
SF=1H=-00
28-0%=-30
27-30-11
27-30-11
27=-30-11
aF=30=11
2B8=-23-135

LORGITUDE
72725
aE=-2¥=00
2P-04-45
28-57-45
28-1%-30
28-51-45
HAH=4H=30
2H=20=45
29=05-00
28-2%-30
27-05-30
28-52-30
28-30-13
28=47 =00
28=-47-00
27-08-00
ef-24—1%
H2B=17=00
28=-52=-00
28-22-45
28-29-00
2B8-29=-4%5
2E=59=4%
w8=43=00
28-45-45
20-31-29
wH=-3h=-D8
2B=a8=-04
28-58-18
2f-5a-1a
28-29-48
A8=-2%=-48
29-01-00

NO.

OF ANALYSES

]
78
12
29
30&
217
et}
118
24
108
M3
324
170
w7
405
5%
a7
=9
12
W7
7
e
188
44
134
52
ra
&y
(i)

]

0

]
&7

Fi=12-0&
Fr-01=-0n
71-09-13
73-11-20
da- Q217
Sb=0a2=17
=119
Ja-08-11
Fa=11=19
fa=11=21
Fo=a1-21
78-10-12
TF=10-D%
FhE=11=-20
Ja-12-08
F7=10-23
80-02-11
FE=10-25
F8-01-01
ad-12-18
7R-04-30
JB-11-02
F-=11-2%
SP=10=04
HI=-0E=-11
a5-03-21
ga-10-07

a0-10-08

FIRST- LATEST SAMPLE

gé&-11-25
81-02-20
B84-12-30
B&-10-14
HB&=12-1F
BA=11-04
7r-Da-or

Bh=12-24
F7-0a-19
B&6-11-25
B&-12-23
g&--12-03
Bh=11-04&
78-D3-17¥
FP=11=12
Ba=12=083
gé-12-02
B&-12-23
ge~12-03
B&-12-03
BA=12-31
F¥-0B-0d
B&-12=-18
g2-10-20
G6-12-02
H1=02=1%
AS-02-14
B3-08-23
BaA~-42=91
Ba-0F-1%
S=01-29
Bh=1 0=
B4~12-24
g5-09-14

f84-10-23



Bol

Car0so
CarDanz
CERO303
COROID4
CBRO3INDG
CHRO401
COROS01
CBROAO1

STERKFONTCIN DAM:NEAR DAM WaLL
BTERKFONTEIN DAMIPOINT IN DAM
STERKFONTEIN DAH:POINT IN aH
STERKFONTEIN DAHIFOINT IN DaAM
HTERKFOMTEIN DAMEPOINT IM DaH
SAULSPOORT DAM:NEAR DAM WALL
LOCH ATHLOME DAMINEAR OAM WALL
GERRANDS DAM:HEAR DAM WaLL

28-23-1%
28=-23-135
28-23-15
20-23-135
28=-23=-15
28-13-00
2a-15-00
gB-1F-00o

CHEMICAL ANALYSES AVAILABLE FOR HYDROLOGICAL GAUGING

STATION NO.
C¥MO3
CoHO7
CYHOE
CPHO?
CFHID
CYaot
CAROAD
CYROW
CPRO10
CYROT0D3
CYROZ2W
CYROZO1
C¥RD202
C#ROZ203
CPROZ04
CPROZ0S
CYRO204
CYROZO7
CPROZ08
CYROZ0YP
CPRO211
CYROZT3
CYRO214
CPRO21S
C¥RO3O
CoW01 R
CYu 8§

STATION HAHE
Yaal RIVER AT RIVERTON

VAAL RIVER AT BT. CLAIRE

YaAaL RIVER AT SCHOOLPLAATS

VAAL RIVER AT DE HOOP

Uank RIVER AT HOZIE (GAMAGARA)
VaAL RIVER AT DOUGLAS BRIDGE
VAALHARTS DAMIRIBHT BANK ChANAL
VAALHARTS DAMsDOWN STREAH WEIR
VAALHARTS DAM:=NEAR DAH WALL
UAALHARTS DAMEPOINT IN DAM
BLOEMHOF DAH:zDOWN STREAH WEIR
BLOEHHOF DAHZWEAR DAH WALL
HLOEMHOF DAaMsPOLINT IN DAH
BLOEMHOF DAH:POINT IN DAH
BLOEMHOF DAM:=POINT IN DAH
HLOEMHOF DAMIPOINT IN DAM
BLOEHHOF DAH=POINT IN DAH
BLOEMHOF DaH = POINT IN DAM
HLOEMHOF DAMEPOINT IN DaH
BLOEMHOF DAM=POINT IM DAH
BLOEHHOF DAMZPOINT IN DAM
BLOEMHOF DAM=POINT IN DAH
DLOEHHOF DAHEPOINT IN DAM
BLOEHMHOF DAMZPOINT IR DAM
DUUGLAS DANIHEAR DAM WALL

Vaal GAMAGARA PURIFICATION WOHKS
yanl GANAGARA PURIFICATION WORKS

27-01-00
2¥=01=-00
29-01-00
£7-01-00
29=01--00
28-21-4%
26-18-30
28-17-30

LATITUDE
2H=30-45
27-02-30
2B-04=-45
28-31-00
20-24-1F
2¥=03-00
28-07-00
28=-07=00
28-07-00
20-07-00
27 =50--15
27-40-13
27-40-15
27=40-145
27-40-15
27 =40-13
2r=40=-15
27/ -40-15
27 -40-15
27 =40=-15
27 =40-15
27-40-13
AF=4=15
27 -40-15
2¥-02-30
2H=-2A=415
20-24-45

2h-41-45
23-50-1%
2a4=55=00
24-346-00
24-14-15
23-44-15
24-55-45
DhH=0h=40
24-55-45
24-55-43
aS5=37 =00
25-37-00
29-37-00
a25=-37-00
25-37-00
25-37-00
25=-37-00
25-37-D0
25-37-00
25=37=00
25-37-00
25-37=00
25=-37-00
25-37-00
23-30-15
Ha=148=-00
P4-14-00

74
21
14
20
14
124
123
117

a
128
141
I40
288
71
23
3
443
a
734
L&4
04
2790
&0
av
132

270
aoe
B2
a0
104
43
332
73
3

Fr=04=-23
D4-02-20
Ha=03=20
g4-02-20
G4-02-20
7o=-0a-20
ra=11-19
75-11-1%

STATIONS IN DRAIMAGE REGIGH CPO (0390

LONGITUDE HWO. OF ANALYSES

FIRST= LATEET BAMPLE

72-03-16
G4=-03-29
72-03-1%
7i=12-09
7a-09-08
79-10-22
71-10-07
85-06-15
75=10-27
a1-07-13
72-11-23
71-03-D3
Jr-0a-12
77-00-17
7r=0%=-20
Fr=-08-11
77-08-11
B&=D3=14
80-03-17
27-10-1%9
Fr=Dg-12
J7r=-08-11
77-08-10
Fr=-pa-14&
Fr=10-03
7T-04-25
FY=0d=14

B&-12-03
B5-02-11
B5-02-07
85-02-07
B5-D2-07
B86-12-03
g&—12-03
B4-12-03

77=D4=-23
J7-09-12
02-07-30
B&=12=-18
BhH-11-24
g1-12=21
74=D3=-38
a85-171-21
B4=04=0.2
g4-11-2%
B&-11-05
BA=12=-17
84-08-14
B4&=DB-14
F8-12-05
7B-12-04
B&-DB-14
BA&=DE=-14
B&-0D8-14
Q&-00-14
Fi=11=14
79=11-12
TR=11-12
HE&=[R=14
B&-11-07
04-10-03
B&=-10-03



APPENDIX D:  EXAMPLES OF STANDARD OUTPUT FORMATS AVAILABLE FROM THE
WATER QUALITY DATABASE.
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ooz

HYDRILISIT AL RESZARCH TMETITUTE WATER JUALITY MONITORING - DATA ¢ ISTINA
FTATIIN = SHINCVHJ5ZHRAND RIVER AT PLATEOPRRIE STATION K7. CINTO
LOZATION - LAT. 24738733 LONGe 28713745 TYPE RIVER

WIMIMUY® DATA INTERVWALS AiE 0 DAY3

EFEE Ty IEEEEEXIaSEErIsExTsfssawTsoce

18202 101 10204
OATE TIHE GALUGE NEPTH FLFC COND nH Tas

YI-40=0Y M SAMPLED( H) LT ] PH UNITS MGS L
9= i- 3 DpaOR o.i110 - ila® a1 1
9= Ll=-10 o0Qas0 0.007 -— 3545 T.2 12s
79— 4=25 09L% 3.152 - S0 1.3 597
719= 5= 2 1234 D123 = 1205 Te ¥ T
78~ 5= 3 ]154 D-122 - 135.1 Tk "7
19~ $=1&6 1254 Da.122 - Péa2 Tak Lren
9= 5-d3 0900 Da.123% - 1934 Tul 1312
73~ 5-30 17200 3.140 - ZiZ.% Tt 15149
19~ &= & 1253 Dalk¥ - ini.0 B.% 1945
79- &-1& 1235 . 143 - 9.9 Tad 1817
9= b=20 1315 0151 == LT Tat 1838
79~ &-2T7 1253 0-153 - zai.o 1.1 1507
19=- §=-22 1925 Ca4db -— 225.1 Tall 1503
T9= 9=19 13z5§ D4115 e &L Taf 1533
Ta=10- 3 1230 0. 180 .- 206.1 Teb 1114
T9=-10-10 1423 01358 -— LYl.¥ T<b 12as
78%-10-17 1100 0.0de - 190.% S | 1104
To=l1=- 7 1s30 Js120 .= 3840 P L1 E]
M-11-1% 1300 2380 0.0 111.4 T.2 102
T9=11-21 13a3 0. 300 0.2 11040 Ttk 33
19-11=-28 1350 1-540 - 0.9 4.9 Lk
T9-12- 5 1150 b.a90 - 103.8 Tal 4T &
19=12-12 1350 D+ 530 - 132.7T TaR Sl&
Ta=12-19% 1345 0«5E0 - 11%.4% hal TT4
T¥-12-25. 1310 0.712 - 106a% Ts1 Tl&
83= J=-2 1240 G.410 -— 1415 Tabts Y]
BI= 1- % 1425 1.070 - T2 Tl ELE)
8- 1-1& 1elD l.110 - 1067 T2 125
82~ 1-23. 1225 J+ 920 -— 1P Tet 47
Bo= 1-340 1250 l.000 - S0. Ta2 S04
B3= &= & 1233 la 083 - ST Tl 433
83= 2-13 114% 2. 300 .= 5.2 bHall 223
B0~ 2=-20 1325 Le B0 - 3l.3 & 113
82- 2-37 1230 0+950 - 534 Tal 351
B0= 3= 5 11s5 D.825 -— LE ] ba® w2t
Ag= 3=12 1027 0«55 = bbab T«0 &51
80- 3-19 1115 0. 450 -— Tl Tal &9l
83- 3-29 1319 D450 - BlsT b 185
B3= 4= 3 1210 0.37T0 0«0 Al.7 Ttk 232
D= 4- 9 1110 Dbt O« l 99,9 Tal a18
83- &=-1s 1150 G.280 Da0 6043 Tl 3Ty
8%= 4=-23 1130 0+ 170 Qald TT.1 Ttk “EHE
d0- 4-3O0 110% O. 190 0.0 BT ¥-1 554
1= = T 113% 8125 =1 877 T4 L1
2= S-1% 125% 0-210 0-1 103.4 Toh L4 T
ig=- 5=-21 1340 3.720 Bai 10%.1 T3 4T4
$)- 5-28 1100 J+210 R0 110.3 Tal L]
A= &= % 1110 Q4235 Qa0 11%.6 Tal 489
80- &-11 0350 3. 250 2.0 §8.5 7-0 738
B3= B=13 10AS S« 270 LB § 128.% Ta2 TR0
3= o=25" 1109 0a270 Del 139.0 Tel H-T
B0= T- 9  1las D260 s ] 138,10 Teh 130

BaTE

0201
~& DIXS
HEGFL CA

13
29
LL|
59
a%
17
3z
L1
112
12
1it
L2%
Ian
126
L ]9
g0
109
&1
111
31
15
L1
™
77
5f
62
LE]
b1
55
50
&7
i3
2l
k1
LT3
gy
=8
&Y
-1
54
1%
&%
57
B4
BT
58
54
&0
57
a2
b

ol/3orat

12201

PAGE

MG 2155

KG /L
11
17
27
it
a7
AT
54
&7
15
T4
Ta
T2
[
L5
41
bk
58
24
30
an
21
31
&1
39
aa
41
1T
3t
24
21
18
14
10
17
20
22
23
19
22
24
19
e
F4]
2
29
3z
L]
15
34
35
k1.
K]

L1

17201

L B
MG/AL X
3.7
VT
Ta2

a7
=0
10.%
136
155
140
1&.T7
ITal
195
5.0
19.1
189
178
Aaik
10.2
L |
Tal
A4
1le%
Ilah
12.2
159
L]
1811
LT
Tak
ba?
LTy
T
L
LT
bad
LB
TS
BT
LY ]
ba
BT
Bad
L]
H.%

9.2
q.T
Aa
103
11.40
9.5



LOZ

STATICN

LOCATION - LAT.
PERIOD FROH 85-90- 1 TO 86- 9-30

HINIHUK DATA IKTERVALS ARE

DETERHINAND

TEHP

ELEC COHD
FH

D5
HARDNESS TOT
CA DISS

HG DISS

K DISS

HA DI3S

ALE TOT

CL DI3s

F DISs

51

S04 DISS
HH4

HO3+HO2 - N
H KJEL

P INORG TOT
P TOTAL

noc

DETERHINAND

TEHP

ELEC COND
PH

105
HARDNESS TOT
CA DIES

HG DISS

K DIES

Mk DIZS

ALE TOT

CL DISS

F DISS

51

508 DISS
HHE

MO3+HO2 = N
H KJEL

P INORG TOT
F TOTAL

poc

AA IHNSUFFICIENT VALUES; STATISTICS NOT CALCULATED

UKITS

DEG C
HE/H
FH UNITS
HG/L

HG/L CACOD3
HG/L CA
HG/L HG
HG/L K
MG/L HA
HG/L CACD3
HG/L CL
HG/L F
MGsL 51
HG/L S08
HG/L H
HG/L
HG/L
HG/ L
HGSL
HG/L

OY=EXE

Ko. OF
VALUES

T2
26
26
b
4.
b
2b
2h
2h
4]
26
zh
26
26
2b
2b

1]
26

1]

]

CODE

10203

10202

o120
10208
10205 :
20201 :
12201 :
19207 :
11207 :
10207 :
17207
0gz01
14201 :
16201

07201

o0r202 :
Q7203 :
15207 &
15202 -
oB201 :

LOKG,

SUMMER SEASONI 15T OCTOBER - 30TH HARCH)

VAAL RIVER AT SCHOEHANESDRIF

26/5B/15 2T/N2/45

D DAYS

RSN ETEEISTREEN RSN

HEAN

AN
60.
7.
387
191
U1
17
b.
By
78

10%

202

0.2
2.4

0. 08
0,02

0. 0DDs

STATION HO.
TIFE
HEDI AN & MIH
AN AR
B9, 0 : 25.
7.6 5 b
415 H 166
204 z Bo
50 = 20
17 i T
5.0 7 o.
4b : 16
b9 5 a0
un 3 17
0.4 I o.
5. 6 1 o
161 2 29
0. 07 0
0. 086 £ 0.
0. 013 0
PERCENTILES
sox
-
bH,. O
7.6
09
197
Ll
A7
5.0
b
L]
L1
o.u
5.6
157
0.07
0.05
B. 013

CZM1H
RIVER
HAX $ STAHDARD
t DEYIATION
s AR ¢ A
] % 95. 6 ] 21.2
.2 ] 7.9 ] 0.5
K 1N 4 Tk
293 : T
76 : 19
£ ik ] T
§ ) 3.0 - 5.9
£ 73 ] 17
171 | 3o
] 95 H 1q
2 3 0.8 4 o2
b 1 6.8 1 1.8
2 27 - 73
.04 J 0. 10 4 0.02
02 3 0.493 3 0. 27
e L T 0. 855 0. 204
Q0%
A
By, 0
7.8
570
265
0
23
9.2
-1}
90
bS
0. & :
6.5 ]
208 4
o. DA
0. 62
0. 058

COEFF OF
VARIATIONL %)

AR

ik,

b,
1. B
37.
8.
u1.
95.
34.
3a.
hz.
34.
317.
53.
21.
135.

. R R P R o - - R e =

273. 6



Z0Z

STATION

LOCATION - LAT. 26/58/7%

WINTER SEASON(13T APRIL - 30TH SEPTEHBER)

= VAAL RIVER AT SCHOEHANSDRIF

PERIOD FROM

HINIHUH DATA INTERVALS ARE

DETERMINAND

TEHP

ELEC COND
PH

TDS
HARDHESS TOT
CA DISS

HG DISS

K DISS

HA DISS

ALE TOT

CL DISS

F DISS

5l

SO0 DIsSs
HHY

HO3+HO2 - H
H KJEL

P IMNORG TOT
P TOTAL

poc

DETERHINAND

TEHP

ELEC COMND
PH

DS
HARDHESS TOT
CA DISS

HG DISS

K DISS

HA DISS

ALK TOT

CL DIsS

F DISS

51

S04 DIss
HWHN

HO3+MOZ - W
H KJEL

P INORG TOT
P TOTAL

noe

UHITS

DEG
H5/ M

c

PH UNITS

MG/ L
MG/L
MG/L
MG/ L
HG/L
HG/L
MG/L
HG/ L
HG/ L
HG/ L
HG/L
MG/ L
HGy L
MG/ L
MG/ L
MG/ L
MG/ L

HO

CACD3

¢

A

HG

K
H

CACO]

c
F
H]
|

OeO"EETE

A

L

I
T

oF

VALUES

25
27
27

a7
27
2T
27
27
27
27
27
27
27
27
a7

27

CODE

10203 :
10202 :
01201 :
10204 :
10205 :
20201 :
12201 :
192017

11209

10201
17201
oag201
14207
16201
07201 :
7202 ;
07203 :
15207 :
15202 -
gh201 -

LONG,

B5-10- 1 TO 8&- 9-30

0 DAYS

HEANW

6.
70,
7.
458
212
5B
18
B.5
54
Th
&9
0.
4, 2
179
0. 07
7. 14

0,02k

(= = ]

&=

2T/TI2/48

10%

11,
50.

327
141

& oo

STATION "NO.
TYPE
HEDT AN HIY
15,0 10,
69, 0 LT
7.6 7.
i 298
20% 13k
5n ER
17 12
9.k
53 jz2
76 by
L7 27
0.4
§, 5
169 Ba
a.a7
1. 57 L
0,013 0.

PERCENTILES

503

15. 0
69.0
7.8
By
205
54
7
G4
53
T8
4y
o,
.5
169
0. 07
1. 57
0.013

0.

c2M18
RIVER

=]

= s

[1}3
Dz

00%

50

22.
85.

5Tz
254
6T
21

1z,

&Y
83
1]

219

0. 08
2, 09

0. 089

b B = =]

. 5

HAX

25,

91

633
310

TR ]

+ 13

19

56

STANDARD
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DEFARTHERT OF MATEER AFFAIRS HATER QUALITY HoKRITORING - STATS SUHHARY DATE 03/0b:8Y

TOTAL FERIOQD
ETATION - VAAL RIVER AT RCHOEHAKEDRIF ATATION KD CZH18
LOCATION - LAT, 2b:s58 1% LONG., 2T7/12:43 TYPE RIVER
PERIOD FROM B85%-710- 1 TO B6- §-30

HINIHUHM DATAR IMTERVALE ARE 0O DAYS

SIS T EEENTENTEREEAEI NS N E

DETERHINAND UKITS CODPE : HEAK ] HEDIAK % MIN : MAX ¥ ETANDARD :  COEFF OF
: ! s : : DEVIATLON t VARLATLGKL )
TEHP BEG € 10203 : 18. 8 3 16. o 0.0 o o : 5.4 i £8. 8
ELEC COKD MS/H ™izoz2 b5 5 bE9. D 25. b g5. b £ 18. 1 1 27. 6
PH PH UNITS 01201 ¢ 7.5 1 T8 : b, 2 £ B.2 4 o, i i B
DS MG L 10208 428 4 B30 ¢ b6 B &b H 23 : PE_H
HARDRESS TOT HG/L CACDI 10205 201 : 208 ] B0 T 310 : 54 £ 29,4
CA DISS HG/L CA 20201 52 | £y £ 20 - E1 H 18 T 30.%
HG DISS HG/L HG 12201 17 : 17 $ 7 £ 36 : b ] iz, 1
K DISS HGsL K 159207 T. 4 1 7.5 4 0. = : i1. 0 2 5.9 5 - P
MA DISS HG/L A 11207 ug . L : b : Bl 1k : 32. 2
ALK TOT HG/L CACO3Z 10201 77 T 75 ] 50 7 171 : 21 : 27. 7
CL DISS HG/L CL 17201 - LT : uT { 17 » a5 t 16 ¢ 33. 5
F bIss MG/L F opg201 o, 4 i L i o. 2 0.8 i 0.1 H 31. L
51 HG/L 51 15207 .5 3 4. 6 : 0. & : 6.8 H 1.6 3 36, 2
S04 DISS HG/L 50% 16207 : 151 : 166 2 L] t 271 : -k 1 41,1
HH4 MGrL H o7201 : g.o7 3 a.a7 3 0. 02 3 0.13 4 o, a2 i 32.0
KO3+NO2Z - N MG/L N aTz0g G. b8 : 0.20 | o. o2 = 2.179 1 0.749 . 116. 9
H KJEL MGErL W ar203 - H - 3 - ] - t - t -
P IMORG TOT MO/L P 15209 . o, oe9 0.013 1 0, 00% < D, 855 : 0. eg5 ege. &
P TOTAL HG/L P 15202 | -- ! -- 1 -- : == ; -- t --
noc HG/L © 06201 ; -= : - ! -- : -- : -- : -=
DETERHINAND HO. oF PERCENTILES
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10% 0% 903
TEHP 37 ki 13.0 i 18,0 2.0
ELEC COND 53 H N5 £ bg. O ]
PH 53 1 7.2 t 7.5 ! 7.8
TD5 53 B 226 5§30 s 584
HARDHESS TOT 53 - 105 1 205 : 205
CA DISS 513 3 27 i 54 i 70
MG D155 53 % ] . 17 : 23
E DI&3 53 - 1.1 B 7.5 2 11. B
K& DISS 53 1 2b - 50 i b7
ALK TOT 53 L 1] : 75 ' 90
CTL DISE 53 : 2b 3 y7 H bE
F DISS- 53 ¢ a.3 | a.u : 0.6
51 53 : 2.0 3 4 b : b. &
S04 DISS FE] i LB v 166 5 219
NHuU 53 3 0. ou 3 Q.07 : 0. 08
KO3+ HO2 - H 53 5 0. .02 3 0. 20 = 1. 90
H KJEL 0 . -= : — $ =
P INORG TOT 53 z *0, 005 3 Q. 013 0, 058
P TOTAL 0 1 - ! - H -

il o : = : — i -8
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VEESLAG/REFORT

‘TH. HO. TITEL/TITLE QUTEUR(S) /AUTHOR(S) PHYZ/PRICE
(AVE uitgesluitb)
(GET oxeluded)

62 Open Channel Fluld Mechanics A. ROOSEBOOM (1974) B 7.35
{i} Open channal flow resistance
(il) Sediment transport in tearms of

power concepts.

'H The influence of changing landuse of J.5. WHITHORE (1975) R 1,70
inflow to reservoics. P.C. REID

L1 Eemote sensing techniques applied to M.P. MULDER (1975) R 1,50
salinity problems of parct of the P.C. REID
FPongola Governmenlt Water Schese.

67 Water uee efficiency of a3 winter wheat P.C. HacREID (1976) #11,30
crop.

12 The radiation balance over natural H. MAAREW (1977} R 9,20
surfaces.

13 Prediction of potential evaporation H. MAAREN (1877} B 5,30
logges from a natural surface acea.

T4 Some applicetions of energy exchange H. MAAREN (1977) E 4,60
principles in hydrology.

®17 Guantitative estimation of groundwater D.B. BREDENKEAMF (1%78) R37, 40
recherpe with speclal reference to the
use of natural radioactive isotopes and
hydrological simulation.

78 Froposed mathemsbical model for the H.J. DIXON (1377) B 5,99
estimation of the areal properties of
high-intensity short-duration storms,

79 Die beplanning van 'n optimale A.M.M. MULLER (1977) BB, 47
rivierviceimsstetasimnatwark wvir S.A.

80 Long range prediction of river flow: W.J.E. ALEXANDER B 2,67
A preliminary assessment. [1978)

81 An investigation into possible changes WEXNDY ELIZABETH REDMAN R 7,50

in the water balanes of the Pongola
Biver catchment induced by Lland
management .

{1974}
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VEESLAG/REFPORT

TITEL/TITLE

OQUTEURCS) / AUTHOR(S)

PRYS/PRICE
(AVE ultpesluit)
(GET axcluded)

i

83

B4

BS

BE

B9

a0

91

92

L1

95

The analysis of areal rainfall using
multi-quadric surfaces.

Eztimation potential tebtal avapo-
tranepiration with the Penman-equation
for differant wvegetatlen cowvers for use
in catehment management modals.

Bekamping ven die invlosd wvan
verpudering van watersonsters.

Tha chemical composition of water and
the analytical chemist - & challenge.

The statistics of extrame values and
the analysls aof floadse im S.A.

Documentation of the Jan. 1978 floode in
Pretoris and in the Crocodile River
catehment .

Wotes on some unsolved problems in
civer flow.

Humerical techniques for funetion
minimication.

The finite elemont method and an
gppreisal of & mathematicesl model
of the Rawgonville-Goudini aquifer.

Watarverbrulk deur water hiasinte
(Eichhornis Cressipes).

The aconomic impact of sutrophication
in E.A.

Guide to Lhe use of herbicides on
aguatic plante

P.T. ADAMEON (197E)

H. HAAREN (1978}

D.C. GROBLEE (197E)

C.A. HRUWER
H. VAN VLIET

W.H.J. HATTINGH (137%)

P.T. ADAMSON (1978)

T.P. KOVACSE (1878)

W.J.R. ALEXANDER
(1979}

B.H. GILDING (197%)
J.&, DU TOIT
«H. GILDING (1978)
.R.G. ORFPEN

Em

A. GERBER (1975}

C.A. BREUWER (157%)

. GTEYH

. SCOTIT

. ASHTOH (1979)
. VIVIER

mYwED
B G Ry
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R 1,50

B 2,70

R 2,70

R 1,10

8,08

B 3,05

B 4,02

R 2,72

E 3,98

E 1,61

B 2,91

E &,30



VERSLAG/REPORT

TR. HO. TITEL/TITLE QUTEUR(S) /AUTHOR(5) FRYS/PRICE
(AVE uwitpesluik)
(G5T excluded}

96 So2l survey of the experimental H. HAARENW (1979) R 1,46
catehments nesr Bathlehem,

97 cperation of the storage reservoirs 1. PEARSON B 7,49
in the Pietermaribtzburg-Durban
region to reduce pubkrophication

98 Hodel Flexifit : A conceptual rainfall P.J.T. ROBEETS (1979} E 2,29
runoff model for the extension of
monthly runoff records.

L1 Pumping test analysis when the pumped B.H.T. GILDING (1979} E 2,48
well intercepts a vertical fracture,

100 The toxicology of silver iodide in P.L. EFMPETER (1979} R 1,10
relation to its wse as a cloud seeding
agenk.

101 Health implications of uging bitumen, F.L. KEMPSTER (1979} E 1,78
coal-tar, ssbestos end plastic
materials in water distribution
eysbems,

102 Souvthern African storm cainfall P.T. ADAMSOM R3Y, 73

1k ‘n Identifivasiematode wir dis F.A. GERBER [1980) B 1,30
identifisering van dispersiews gronde. D.5. GCROBLER

105 Haximum flood peak diecharge in Z.F. ROVACS (1980} R 2,30
South Africa. Am empirical spproach.

106 Commen algas foumd in Seuth African 8.8, SHILLINGLAW R 2.80
impoundmants. (1980}

107 Bacteriological quality of the civer D.F. SAETORY (1980) R 1,78
waters of the Roodeplaat Dam catohment.

108 Eummerized water quality eriteris. F.L. KEMPSTER (1980} BHL,78

W.H.J. HATTINGH
H.R. VAN VLIET

1i1 Energy acpecks of water use efficiency. P.C. HcRORERT-REID R1l4 50

113 workshop on the effect of cural land- EDITED BY H. MAAREN R 9,20
use and catchment menapement on water JULY 1981
Cesources.

114 Water year + 10 and thent EDITED BY R 9,38

W.H.J. HATTINGH (1981)
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VERELAG/REFORT

TE.HO. TITEL/TITLE QUTEUR( S}/ AUTHOR(S) PRYS/PRICE
(AVE ultgesluil)
(CET excluded)
115 Spectrophotometric anslysis of D.P. EARTORY (1982) B B,00
chlorophyll g in freshwater phyto-
plankkon.
116 Documentation of the Jenusey 1981 Z.P. KOVACS (1981) R22,63
floods in the South Western Capm.
117  FPoint and diffuse source phosphorus DALLAS ANNE ERGGER R1D,15
loading of rivers and impoundments {1981)
in the Durban-Plietermeritzbury Hepion.
118 The Bothlehom run-off sugmentakion E. HARON-WILLTAMS R23,8B4
research project: Past, present and 1984}
future.
119 South Afcican Mational Hydcological H. MAAREN (ED) R90,09
Symposium - Froceedinge. (1984)
120 pocumentation of the Harch-Hay 1981 o.B. U PLESELS Rl4 84
floods in bthe South Easbtern Capa.
121 An Asgessmant of Woater Releted C.A. RRUWER K14 ,B4
Froblems of Lhe Vaal Hiver beblween H.E. VAN VLIET
Barrage and Douglas Wnir. D.P. EAETORY
F.L. EKEHPETER
122 Documentabion of the 1984 Domoina Z.P. EOVACE R29,29
Floods . D.F. DU PLEESLE
F.H. BREACHER
F. DUNH
C.G.L. MALLORY
123 ‘n Evaluecing van die Flsies-chemiese F.A. GERBER R 9,57
elenskappe van dlspersliewe grond en
die metodes vir identifisering van
dispersiewe grond.
124 A ceomparison of methods to determine L. ROSEOIA R1E,60
nutrient limitatlon in impoundments.
125 The estimatlon of phytoplankteon £.G. YOUMG R14,45
biomass in freshwater.
128 Hanual [er the planning, design and J.J. VAN HEERDEN R 2,77
oparation of river gauging statlons. D. VAN DER SPUY
P.J. LE ROUX
127 *n Ondersoek na die Rol wvan C.E. VAN CINKEL
Sooplankton in Roodeplaatdam.
{Hog nie gedruk - Hot yet printed}
128 Landsat water guality survelllence - A H. HOWHAN B21,99
development of the model CALHCAT F.L. EEMPETER
128 Estuarine and loke freshwater W.A. JEZEWEET B 5,60

requ k remenka

DR. C.F. ROBERTS
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