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1. INTRODUCTION 

D1·aitlage regio n JOO contains th e Vnal Da m catchme nt in t h e cnst , 

t h e Witwntersrand complex i n t h e n or th , t h e Blocmhof Dam catcllmctlt 

in the centre, t h e llarts River catchment in t h e west and th<' 

Hiet ruvcr catchment in the south . Th e surf'acc h·atcr of' dn\inagc 

region JOO receives a hide spectrum of pollutants of' agricultut·al , 

gen<'ral industrial, tu-ban and mining oT·igin . These pollutants 

encompas~ major 1norganic species such as chloride and sulpl1 atc 1 

h eavy mPtnls sucl1 aA manganese, and organic pollutants oC botlt 

industrial and agricltltural origin . 

The purpose of this report is to provide an over-vie" of' the 

"ate1· quality ol the suJ-tacr hatet· of drainage region JOO , p;\l"tL

cularly hitll reference to significant water qual~ty problcmN 

existing tn th~ 1·c~ion. The water quality data ttNcd wc1·c cl1icily 

dra\•'Tl from t..hc Hydro Data Dank , and represent mean concpntJ~ations 

over the period of ob~crvation . The period of ob~ervation vnr~cs 

for tl1e dif£crent stations fro m t he past ye a r , to the past thclvc 

year s ( Schoonraad, 198 1 ) . 

Th e water quality criteria used t o g auge the degree of pollution 

the summarized criteria given in TR108 (Kenlpster , Hattingh, 

Van Vliet, 1980) . For irrigation wa t er t h e U. S . A. Department of 

Agricul ture C- S conductivi t y/sal i ni ty c l assification was used 

(Richards , 1954) . 
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This classif"ication divides irrigation \•later into ft conductivity 

classes viz Cl , C2 1 C) and Clt . Water of' class Cl has a low 

salinity hazard , while hater o£ class C2 1 CJ and C4 has a 

progressively higher salinity hazard . Plants sensitive to salt 

ate affected by class C2 water . Class C) water can only be used 

f'or plant~ with good salt tolerance , while class Clt water (with 

a conductivity in cxcc.c;~ of ~:..!5 mS/m) is under ordinary conditions 

not suitable £or irrigation. 

In tl1c C-S classificatjon th~ sodium (alkali) l1azard is indicatrcl 

l1y the sodium absot·ption ,·atio (SAH) class ,,hich lhc hnt<•r· 

falls. \o/atc1 of c1a~s 51 has a lo" sodium content, Khl.lr 

class types .::i:..!, ::i) and ;:,'t indicate progt·essivcly higher sodium 

contents. Water of typeS~ is not suitable for finr-texturcd srlils, 

~hilr ~atcr of tyllC SJ pres~nts a high sodium haTard and rrquit·es 

special soil management. \\'ater with a sodium hazard of" type Sll 

is generally unsuitable for irrigation . 

Thus good quality irrigation water would be type C1-S1 , \Vhile 

very poor quality irrigation water 'vould be type C4 - S4. 

The water quality of drainage region )00 is discussed below , 

starting from the source of the Vaal and Wilge rivers in the cast, 

and concluding with Douglas Dam in t h e west . For the positions 

of the sample stations, refer to Fig. 1 , which gives a summarized 

TDS map of region 300 . 
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QliALITY OF SURFACE \VATFR OF HEGlO"'i )00 

:::! .1 Vaal River above Vaal Dam 

The mean total dissolved salts (TDS) of. the Vnal River 

at Stand erton h.OS :!.OG mg/ R . The sodium absorpt.ton ratio 

(SAR) at this point ~a~ 0 , 61 giving a medium salini t y hater 

of type C2-SL The ch1or·Jde concentl·ntion ''US 7 mg/£ and 

thf' sulphate concentration 1:.! mg/£. The major anion ha.c:; 

bicarbonatC'. 

Tlw br·anch r·iYt·r·~ flohin~ into thf' \"nat Hivf'l from the 

Tran~vnal s1.de al-;o had C.2-'l rntdium salinlt;. t;.pc hater 

"_~_th the exception of .-stat.iun Cl'l0'1 011 the 1-.iater·val HivC'r 

\,hi eh had CJ - ~! high ~nlin1t;. t~JH' hatf't' \•ith a SAH o.f 

J , t) and sho\>ed e"ridf'nce of pollutant concentrations of 

sodium 1 chloride , sulphate, tutrate and photiphatf'. (Table 1) . 

ThC' Vaal Hiver at Vllliers showed a mean TDS of :..!11 rng/!J, only 

slightly g r eater than the TDS of :..!06 rng/l at Standerton . The 

SAR of the Vaal River water at V:tlliers was 0 , 6 1 giving a 

medium salinity , low sodium content v.rater tYPe C2-Sl. The 

chlori de concentration was 7 m51;/P and the sulphate concen

tration 12 mg/! with the major anion beLng bicarbonate. 

Thus, while the Vaal Hiver at VilliC'rs is of' relatively good 

quality , pollution by both nutrient~ (nitrate and phosphate) 
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and sodium chloride/sulphate already apparent, particularly 

on the Waterval branch-river . 

TADLE 1 

:-lEAN \-lATER QUALITY AT STATlO~ CUIOI1 (\\ATEHVAL 11. AT HOODEDANK) 

Electrical conductivity (~5°C) ?9 mS/m 

Total di~solv~d salts G~H mg/£ 

Sodium 1:.!'1 mg/£ 

Chloride 131 mg/£ 

Sulphate 10) mg/£ 

I!') rng/9 

n , >Hmg/i 

Sodium absorption ratio J , ? 

\otc that Sasol-11 lies on the northern boundary IJ[ this 

catchment, and that any accidental-release of' cf'flucnt at 

Sasol -II will rc~ult a pol.lutant impact the Vaal River 

above the Vaal Dam. 

The Klip River which joins the Vaal River, Kest of' Stander ton 

and drains the area east of' Vrcdc, is a good qual~ty water of' 

type C2-S1, with a TDS of' 199 mg/i, chloride concentration 

of' 6 mg/t, s ulphate of' 7 mg/1 and total alkalinity of' 132 mg/1 

bicarbonate. 
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Wilge Hivcr 

The \Vilge River drains the llarrismith- 13ethlchem The 

\dlge Hivcr at llarrismith (Station C8N15) j s of: excellent 

qualit) , hit\1 a TDS oC 7~ mg/l and SAR of 0 , 6 giving 

ir,~igntion type Cl-51 ,.,-atcr . The alkalinity of this water 

is 46 mg/l as bicar!Jonatc , t l1 e chloride concentration J mg/l 

and thl' sulphate concentration J mg/R.. 

Thl' quality of' the \Vilgc Hivcr \>at er dC'tcr.iol~atC's ,; 1.1 ghtly 

eo class C2 - Sl ~1l Vrankf'o1·t (Station CR~I01) due l1> tl1e 11fltl' 

of cl a :; s L:..!-51 "·atf.'r containing rnodct~atc ilnlOunt"' of ...;odJtun nnd 

bicarbonate ions from the branch ri.ver,.; , ,..;uch as , for inst..lncc> 

i.:.IH' Lt C'hPnllcr~svlc>i Hivcr draining the Octhlchcm arC' a. The 

Liebcnbcl-~svlc.l Rivrt· at Dcthlchcm (Station C8~107) ha~ a TO.':> 

of ::!70 rng/9, a sodium conse>ntration o:f :..!0 mg/£ and bicarbonate 

of 1B'3 m~/V and i s of irrigation t ype C~-51. Furthrr do\•nstl·eam 

it's quality js mucl1 the same . For in stance at Station C8~m4 , 

the Liebenbergsvlci River ha s a TDS o:f 271 mg/i ldth a ,.;odium 

concentration o:f 25 mg/1 and bicarbonate concentration o:f 176 mg/R . 

Thf' Licbcnbcrgsvlei River must receive a salt input near 

llethlehem , as south o:f Bethlehem the \~ater is of' type Cl - 5 1. 

Thus at Loch Athlone (Station C8R05) th e TDS is 171.• mg/1. ldth 

sodium and bicarbonate concentrations o-f 16 and 111 mg/1. 

respectively . 
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Table 2 shows a comparison bet\\•een the water quality of' the 

two main feeder rivers to the Vaal Dam viz the Vaal River and 

the Wilge River. Note the presence o£ nitrate in the Wilge 

River at Frank:fort at a concentration o-r 1,6 mg/£ (as N). 

CO'!PAHISO~ OF Ql' ALIT\ OF VAAL RIVER AT VILL IERS ( C 1~111) 
\HTil WlLGE RIVER AT FRA!\'KFORT (C8'101). 

Concent.ration 

cn111 C8:'-l01 

ros :211 mg:/Jl :..C·'IO mg/e 

l~icarhouat.l' 1)2 mg/e JltO mg/11 

Chlo1·ide 10 mg:/e 11 mg/Q 

Sul phai..(' 12 rng/£ 17 m<;[./p 

_\itratl' (as ~) o, 1 mg/p 1' b mg/P 

--
SAR 0,7 O,() 

Irrigation t)pe C2-S1 C2-S1 

2.) Vaaldam to Bar~ 

Apart from the major feedrivers i.e., the Vaal and Wilge Rivers, 

the Vaal Dam receives a few small streams. One such stream, 

i.e. 1 the Kalkspruit (C1H09) draining the area immediately 

north-east of Vaal Dam carries a rather heavy salt load . T he 

mean TDS o~ the water at C1M09 was 498 mg/1, while the sodium 

concentration was 95 mg/l, the s ul phate concentration 75 mgh and 

the SAR J,? giving a water of type C2-S1. 
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The Yaal Dam itself exhibited the following mean concentrations 

at the wall over the past 1) yL·ars: 

Total dissolved salts 1)4 mgh 1 ~ith calciunt as li1P maJor 

cation at 1) mg/~ and bicarbonate as the major anion at a 

COlJCcnt..ration of' 88 mg/1. The mean sodium conct·ntration v.as 

) 1 !1 mg./£ giving a SAR of 0 1 :! nnd hater o irrigntion type 

c 1 - s 1. 

rlw chloride, :o-ulplwtc und nitrntt· concentrnlion1-< 

7" m~/.(' 1 ( m~/9 DIHJ 0 1 tll mg/9 rC'~J>I'C t i \"C'l). 

1 f' thP mean \ilaJ Dam 1•atcr qualJ.t~ al "'tati ln C IH0101 

b(_• ;.;ecn l Tal>l <' 1). 

TABLE J. 

'lEA\ ,,.ATLB Ql.ALTTY OF \'AAL DA'I AT 'WALL (ClROlOI) 0\I:.H TilE PAST 
1 J YEARS, CO~IPAHED TO '!EA\j WATEH Ql ALITY OF HELL,\!:iLIJ KATI::R AT 
1::\GELHRECI!TSDHlFT ( C2:'-IOJ) OVER TilE PAST 2 Y LAHS. 

,--------------------.------------·-----
Concentration 

Dcterminand 
C1R010t~ C:!~tOJ ... • 

TDS lJIJ 

Sodium 3,4 

Oicarbonate 88 

Chloride 

Sulphate 

mean concentration of past lJ y . 

mean concentration oL past 2 y. 

mp:./P 181 mg/.1! 

mg/.P 15 mg/£ 

mg/£ 105 mg/£ 

mg/1 10 mg/1 

mg/1 1) mg/1 
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The S•Jikcrbosrand River and hlip River which drain the Springs 

and Soutl1crn Johannesburg area arc l1ighly polluted. Both of 

these rivers arc o£ type CJ - 51, i.e., i1igh-salit1ity water 

un~11itabl~ for irrigating salt-~~llS.i.Live crops. The Suikcrbosrand 

Rin•r hnd a mean TDS of 8)0 mg/~ ...,-ith sodium, chloride and 

sulphate concentrations of 1')::! m<Z;/J? , 173 mg/£ and 252 mg/1 

rrspcctivcly. The Klip River (St~tion C2\!21) had a tncan TOS 

of" 907 mg;P t.-ith sodium, chlorid(• and ttlphalC' concentratio•1s 

of 90 tn!!:/i', SS mp:/~ and 1107 mg/Y 1'('-!'.-JH·Ctiv(•ly. Jn addition 

the nJgal nutrients nitrate and pho .... pl.att pr0sent at 

concentrations o( 2 1 2 :ng.A' (a~ \) and 1,1 mq:/~ la..; I') rcspc-ctin· ly. 

flit ' i11flo..., oJ the highly pollut~d h~t e r· c1l t h~ Suikerbosrand an<l 

1\lip Hivcors to the \"aal RivPr nt \Pn'c·u.q:u_ng !('ads to a greatPr 

Lhan ten-fold increase in tlH' :::il!lph.tlP concentration in the 

Vaal l~iver brthcen Engclbrccht'sdri!t (C3~UJ) or1d the Barrage 

(V17) and to a dclerioration of the \,·at('r qunl1ty from irrigation 

type Cl-51 to the medium- salinity typ!' C:.!-Sl (l'nble li) . 

The analyses of the Rand Water Board (1976, 1977, 1978) also 

show that the Suikerbos and Klip River s receive a considerable 

quantity of heavy metals such as manganese and lead from the 

Witwatersrand complex in addition to lhe inorganic salt load. 

Apart from the common heavy metals, the Vaal River at 

Vereeniging is also polluted by uranium 1 and contains 0 1 011 mg/1 

uranium which is than ten times higher than the uranium 

concentration in Vaal Dam of' 0,0008 mg/l (Vogel and Kronfeld 1 1981) . 
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TABLE l1 

CONPARISON OF WATER QUALITY OF VAAL RJVEH. AT ENGELBRECIITS 
DRIFT (C:!HOJ) WITH QUALITY AT BARRAGE (V17), SHOWING DETERIO
RATION ARISING FROH POLLt.ITlON FHOH THE WITWATERSHANO C0~1PLEX . 

Concentration 
Detcrminand 

C2~f0) V17• 

TDS 181 mg/P JJO mg/.£ 

Sodium 15 m~/£ J8 mg/£ 

Chloride 10 mp;/~ J8 mg/P 

Sulphate 1) 111!-r/P 1 11.2 m~/9 

\itratc (as X) o,_ m,!!:/£ 0,7 mg/P 

Phospl1atc (as P) 0 1 01nl,.<;/P O, 29mg;/P 

SAR 0,7 1,1 

Irrigation type Cl-51 C::!-51 

Hand \Vater Board, 1976, 1977 and 1978. 

2.4 Barrage to Parys 

Immediately below the Barrage, the Vaal Rlver receives cClluent 

from Sasol-I and from Vanderbijlpark. The Sasol-I eflluent has 

a TDS of around 900 mg/1 1 with a sulphate concentration of 

42) mg/! 1 fluoride concentration of ) 1 2 mg/1 and boron concen -

tration of 2 mg/1 (Verhoe£ 1979). In addition, the Sasol-I 

effluent contains 14 phenolic compounds in excess of 1 rg/1 

(Van Rensburg, 1979). The median world criterion £or phenols 

in drink~g water is 1 ~g/1 (Kempster ~ al, 1980). 
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The Vandcrbijlpark cCClucnt in September 1979 had a TOS of" 

around 660 mg/1 1 with a nitrate concentrat..ion of ~6 mg/1 

(as N) and a phos phate con centration of 6 , 6 mg/1 (asP) . 

The ma-..~mum allowable nitrate concentration ~n drinking ,.-at(•r 

itl the world criteria is ~J mg/l (as N) , while Cor pl1osphatc 

{as P) a maximum criterion Cot· drinking hater of 0 1 :2 mg/l is 

The high TDS of thP Sasol-1 and VanderbiJli>at·k <rfflu~nt~ 

ha:-; a marked effect on the \·aal Hiver do'•"'ll:-;tT"t-'i\nt >t' the 

Barra.C!:c, particularly during per1.ods oi lnh-flo,,, ,,hen lLttll' 

\\atct· i . .., ,·elen:-;cd from the Barr·a~e . In ScptcmlH:>J 19/<) 1 for 

ino..;tance, the \'nal River at Parvs had a sulphate concentrnt1.on 

of J'j'J mg/P and a phenol pollution index of J, indLcnting ) 

phenolic compound!=; present in excess of th<' 1 /lg/ 1. Cl·itet·ion 

{\"an Rcnsburg , 1979). In addition mutagen1c compounds have 

been found mo J·c of"ten in Parys ,,•ater than 1.n Hand hater- Doard 

Water (Graboh' 1 Denkhaus , Van Rossum 1 1979). 

2.~ Vaal River from Parys to Orkney 

The Vaal River at Parys was of irrigation type C2-51 1 i.e. , 

mediwn sallinity water . As a result of addition of" further 

mining and industrial c£fl ucnt s via the Mooi River and the 

Koekemoerspruit the irrigation type deteriorated to class CJ - 51 

at C2H07 (Vaal River a t Pilgrim ' s Estate), i . e., high salinity 

water. The mean TDS at C2M07 over t h e past two years "'as 6 11 mg/.e . 
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A number of the branch-rivers joining up Nit h the Hooi River 

sho\'l evidence of' excessive pollution with sulphate and nitrate . 

For instance at Wonderf'onteinspruit, the northern border 

of' region )00 (C2N2J), the mean TDS Kas 1980 mg/i , the sulphate 

concentration 1270 mg/~ and the nitrate 12 mg/1 (as N) giving 

a \'later of' class C4-S1, quite unsuitable for irrigation. At 

C2~125 (Wonderspruit at Gemsbok) the water is class CJ-51, highly 

saline water, Kith a TDS of' 1530 mg/e and a sulphate concen

tration of 1020 mg/i. The r-Jooi Hivcr Loop at 13laaubank (C2~169) 

is of class C)-51 1 with a TDS of 940 mg/1 1 sulpl1atc concentration 

of 470 mg/1 and nitrate concentration of 10 mg/e (as ')· The 

?-looi River Loop at \Vclverdiend al~o sho,,-s Pv:i donee of uranium 

pollution, having a urailium concentration :1f (1 1 12 zng/1 which 

is about sixty times higher than the backgrotJnd concentration 

for unpolluted rivers (Vogel and Kronfeld 1 1981). 

The Koekemoerspruit just above Orkney ~s responsible for pollution 

of the Vaal River with sulpl1ate and heavy metals, notably manganese , 

arsenic and uranium. These pollutants arise from industrial 

mining activities in the area . At Station C2H07 on the Vaal River , 

the mean sulphate and manganese concentrations ,.,.ere 2lt9 mg/1. and 

1 mg/l respectively . The arsenic concentration in June 1981 

O, J mg/i which is above the median drinking water criterion 

for arsenic ot: 0 , 05 mg/1. (Kempster ~ al, 1980). A uranium 

concentration of 0 1 095 mg/l i . e., about 48 times above the 

background concentration of 0 , 002 mg/1. was measured in the Vaal 

River during the low winter !:low (Verhoef, 1981). The groundwater 
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in the neighbourhood of the Koekernoerspruit ' s junction with 

the Vaal River has also been polluted by the mining activity , 

and a fountain on the bank of the Vaal Hiver was observed to contain 

as much as tllQ mg/£ manganese {Verhoe:f, 1981) . The maximum 

manganese criterion for irrigation water is 2 mg/l (Kempstcr 

~ .£!.. , 1980) . 

The high salin1t;:, of the Vaal Hive>r at C::?.!-107 is somOh'hat amelio

rated bJ the good quality ~ater carr1ed into the \"aal via the 

!lC>nostcr River draining the a~ricultural nt·ca of the nortl1ern OFS. 

The Reno stet' Rivet· <Jt C/'10> had n mean TDS oi' ll11 mg/~, Kith 

chloride and sulphntC' cunccntl· ntions of 15 mg/£ and 14 rns;/ R 

respectively. 

2 . 6 Vaal River f1·orn Ork11e\. to illoemhof Dam 

BctKeen Orkney and Dlnemhof Dam there is a consideralJle inlprove

ment in the quality of the Vaal River due to dilut1on by ,,·at er 

from side branch-rivers containing smaller TDS values than the 

Vaal River. 

At C2N22 (Vaal River at Balkfontein) the TDS of the Vaal River 

was 470 mg/.e, ,.;ith a sulphate concentration of 172 mg/.e and irri

gation class C2-S1 i.e., medium salinity water. The Vals lliver, 

which joins the Vaal River at Bothaville , has a TDS of' 316 mg/9_ 

(C6~102 , Vals River at Dothaville) and is of irrigation type 

C2-S1. Higher up the Vals River, the TDS is smaller. Thus at 
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Kroonstad (C6Z.101) the TDS of' the Vals Hiver was 170 mg/i 

with the ,,·ater o.f class Ct-51. At Lindlcy (C6NOll) the 

TDS of the Vals River was 201 mg/f. The major salt in t h e 

Vals Hivcr water w~t.c; sodium bicarbonate. The b icad)onatc , 

!';ulphatc and chloride concentrations of' the Vals Hivcr at 

13othavillc h ere ll!J mg/t, l18 mg/f and JO mg/.t respectively. 

ilctwrrn Rotl1av~lle and Oloemho.f Dam furtltrr small sidr llranch 

rivct·c; add water witll very little sulpl1ate to the \"aill Ilivcr 

water to further rljllttc the high sulphate conccntrali(lJl which 

ft·om the \Vi lhntcrsrand complex. Thu~ the C:.!~!(,; .-tnd C::!~!(J{l 

branch rivcro: drain1ng the \~olmarans<>tac.l ar·ca hi:ld ."tdphate C .>n

CCJllt·ntiun~ of 9 mg/1 and J6 mg/1 J"PRpectivcly. 

:.:! . ; \"c·t Hivcr 

The E1·£vnis Dam (C4Jl02) on tl1e Vet River has hi~l1 ctltnlity wntet 

of irrigation class C 1-51. The mean TDS 165 mg/f , the prcdomi -

nant anion being bicarbonate (105 mg/1) . The sodium, sulphate and 

chloride concentrations in the Erf"enis Dam were 15 mg/1. 1 7 mg/1 

and 6 mg/1. respectively . 

The Allcmanskraal Dam (C4R0 1) on the Sand River also has high 

quality water of' irriga tion type Cl - 51. The TDS wa~ 178 mg/J 

with sodium , sulphat e and chloride concentrations or ::!0 mg/1 1 

8 mg/1 and 6 mg/1 respectively . The ma jor anion was bicarbonate 

at a concentration of 111 mg/ l . 
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The Vet River at Nooitgedacht (C4N04) 1 below the junction 

o£ th e Sand and Vet Rivers had a mean TDS o£ 281 mg/1 and is ol 

irrigation type C2-S1. The sodium , bicarbonate, s ulphate and 

chlori d e concentrations \>"ere JJ mg/1 1 131 mg/1 1 2 7 mg/1 and 

)8 mg/l respective l y . 

~ .8 Blocmho1 Dam 

Of' the t"·o main rivers f'lo,,·ing into Blocmllof' Dam , vi7. 1 the Vaal 

and the Vet Rivers, the Vaal River ha~ a 67 greater TDS tl1an 

the Yet ltivcr (Table 5). 

COHPAHISO~ OF WATER Qt;ALITY OF THE TWO :-1AIX RIVERS FLO\VII\G 
IKTO l3LOE~UIOF DAH 1i!Z 1 the \ AAL IU\.EH ( C~H2~) A:\D THE VET 
RIVER ( Cli~!Oii) . 

Concentration 
Determinand 

Yaal (C2H2~) Vet (CIJ:-!Qll) 

TDS lt?O mg/1' 281 mg/1 

Sodium 40 mg/.~ 33 mg/l 

Bicarbonate 123 mg/£ 130 mg/l 

Chloride 39 mg/1. 38 mg/1 

Sulphate 172 mg/1 27 mg/1 

SAR 1,1 1,3 

Irrigation type C2 - S1 C2-S1 

No te that the primary d ifference between the water quality o~ 

the Vaal Hiver and Vet River is tho high sulphate concentration 
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i n the Vaal River water . The Vaal River at Balk£ontein has 

more than 6 times more sulphate than the Vet IUver at Nooitgedacht . 

The> mean wate-r qun.lity of Bloemho:f Dam (C9R02) over the past 

10 years as follo....-s: Total dissolved salts 280 mg/J, with 

a SAR of 0 1 9 and of irrigation type C2-51 1 i . e ., medium salinity 

,,·atcr. The sodium, bicarbonate , sulphate and chloride concen

trations wc1·e ~5 mg/1 1 117 mg/P, 6J mg/1 and 19 1ng/R rospc>ctivcly . 

The n1can Ilitlato-nitrogc>n and pltosphatc-pltospltorus concentration~ 

,,ere botl1 () 1 _ mg/~. 

2 . () \"<.wl HJ.Yf'r f1·nm Blo!'mhof Dam to D<.' \loop 

Thcrf• i.-; l.tt.Lle change in the quality of' the Vaal HjvC'1· hl'il•€'Cn 

llloemh•J[ Darn and Do !loop (near Kimbct·lcy) as i.ndicatcd 

by tlH' mean concentrations at CC)RO~ (Olocmho.f Dam) and CC)"-109 

(Vaal Rivrt· at De l~op) for the past decade. The mean TDS at 

Oloemho.f Dam Kas ::::!80 mg/R., while the mean TDS at De lloop ''"n~ 

270 mg/R.. The con·esponding means '.for sulphate "'ere 6) mg/1 and 

49 mg/1 respectively. 

At Vaalltarts Dam (C9R01) the mean TDS over t h e past 2 year~ 

"~as 382 mg/1' and the mean sulphate concentration 96 mg/1. 

Comparing this 2 year mean with the 10 year means for the 

Bloemho.f Dam and the Vaal River at De Hoop, it appears that there 

h as been at least a )6% increase in the T DS o.f t h e waters during 

the past decade, primarily due to a sulphate increase. 
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2 .10 llarts Rive1· 

All four stations on the Harts River had mean TDS values in 

rxLes~ of ~88 mg/~ , indicating h igh salinity i.r. , irrigntiotl 

cJ as~ CJ ,.-ater. Sch"''Ci7.cr - Hcnckc Dam (CJHOl) had a TDS ol 

7'10 mg/ ~ 1 \d th sodium , bicarbonate 1 s ulphatr and chlori d e 

co ncc-ntt~ations o£ 130 mg/2 1 )60 mg/1 1 30 mg/~ and 117 mg/~ 

J"(';,;p<•ctivcly. 

\t ~tation C}:'IOJ (Harts Hiver at Taung) tlH' TDS ''<1..::; 3H2 mg/Jl 1 

fht• -:odium , bicarbonate, sulphate and chloJ'idc conccntJ·ation.-; 

at CPIO( \d'rl• 10) mg/1, 2:3::!. mg/1, 1(11 mg/Jl and l]G mg/.1' 

J·e .... pectivf>ly, ,,ith a SAR o:f 2 1
11 and h·atr1· of iJ'l'lgation type C.J-S1. 

t·C'snlts in nn increase in TDS from the vnluc of )8::! mg/l? <:~t 

V;:\alhou·t/ Dam , to 

HiVC'I' atf::~.tt;( 
a TDS of' value of' ~ mg/£ o.t CJ:'-107 (llartz 

This is o.n increase in TDS oi ~ mg/~ caused 

by irrigation runoff! 

The mean TDS at Spitskop Dam (CJR02) over thf" past 6 years 

was 6't1 mg/1. , with sodium , bicarbonate, sulphate and chloride 

concentrations of 9J mg/t, 2 18 mg/l, 1~0 mg/l ancl 118 mg/t 

respectively . This water h ad a SAR of 2 , 4 and was of irrigation 

type CJ-51 , i.e ., high salinity water unsuitable for salt sensitive 

crops . 
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While tl1e high sulphate and c h loride content of tl1e Harts 

River \'later is partially due to irrigation practices itself, 

tltere appears to be a geological reason too . Thus, for instance , 

the Groat l3oet8ap Oog in the Ooetsap Nabu e Rcse1·ve (CJH09) 

also sl1owed high TDS, sulphate and chloride concentrations of 

962 mg/1 1 8) mg/l and 89 mg/l respectively . 

2.11 Riet and ~~dder Rivers 

The -'ladder River is of' lm•' salinity (type Cl-Sl) at Hustfontein 

Dan1 (C]I~OJ ) , but rapidly increases in sallTljty a~ it lloh 

hC~tl(ords. At Krugersdrift Dam (C5R04) northwe~t oJ' UlocmfoJ1lcin, 

the 1~ater is of 1nedium salinity type C~-Sl 1 bith a TDS of 

)66 mg/1 and a cltloJ·ide concentration of J4 mg/1. ,\t C5-'11R, just 

before the ~ladder River joins the lliet !liver, the TDS oC the 

:--todder Hiver \"US 609 mg/.£ and the chloride concentrution 1111 mg/2. . 

At this point the :--~dder River was of' high salinity type CJ-51. 

The Riet River showed a similur behaviour , changing Crom lo''" 

sulinity water at its source in the cast to high salinity water 

us it Claws westwards. The intermediate Stations CJR01 (Tierpoort 

Dam), C5?'-112 (Riet River at Rietwater) and C5M20 (Trompsburgf'ontein) 

were all of' irrigation type C2 - S1, with bicarbonate as the pre

dominant anion. Further down - stream at Kalkf'ontein Dam (C5R02) 

the TDS was 586 mg/J., \d th sodium, bicarbonate, sulphate and 

chloride concentrations of 6) mg/1, 216 mg/.e, lJ1 mg/.e and 59 mg/.e 
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respective l y and irrigation type C2-S1 . At C5~116 (Riet River 

at Aucampshoop) 1 the water is of high salinity type C) - 51 1 

with TDS , sodium, bicarbonate , sulphate and chloride concentrations 

o:f 1150 mg/1 , 195 mg/1 1 :2.95 mg/11, :.!1/1 mg/.1! and 297 rng/1 

respectively . 

At C5N16 , the means f'or h·intcr and summer sho\,'Cd less than 10~~ 

dif':fcrcnce in TDS indicating a con;;;tant hjgh salinity at the 

lo~cr parts of the Rict and Madder River~. 

2.1::! Vaal River f'rorn De !loop to Dougln'> Dnrn 

The C'ffcct of the highly salin~', typC' C) ,.-atel- added to the \·oal 

River by both tJ1c lfarts and tile Riet l~ivcJ·s is to rnLse the 

TDS of the Vaal Hivcr ,,·atcr from :267 mg/~ at de !loop to 568 mg/ll 

at Douglas Dam . 

At De !loop (C9l'<l09) the water has a mean TDS of :267 mg/i and is 

o:f medium salinity type C2 - S1 , \dth sodium, sulphate and chloride 

concentrations of 24 mg/1, 49 mg/l and 19 mg/J respectively . 

At Gamagara (C9H10) , where the Harts River joins the Vaal River , 

the TDS is 416 mg/1 , and is o:f medium salinity type C2-S1 , with 

sodium , sulphate and chloride concentrations of lt 6 mg/J , 7J mg/J 

and 52 mg/J respectively . 

At Douglas Dam , after the junction o£ the Riet River with the 

Vaal River , the water is of high salinity type CJ - 51, wit h sodium , 

sulphate and chloride concentrations of 77 mg/1 , 1)0 mg/1 and 

97 mg/! respectively . 
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The TDS ot: the Vaal Dam over the past 1} years h as been 

1)4 mg/i i . e., low salinity class Cl-51 v;ater . The TDS increases 

to JJO mg/l at the Ba1·rage due to salinity inputs £rom the 

Wibll"atcrsrand . The water at the Barrage was o.f medium salinity 

type C:?: - 51. The inf'loh• o:f high sulphate content water from 

the Noo.i River and mining ef'.flucnts in the West Rand area 

causes the Vaal River Kater to deteriorate to high - salinity 

type CJ - 51 Kater, with a mean TDS of 611 mg/l at Orkney. Below 

this point the i11.flow of water of type C2-Sl leads to a rctuJ-n 

to medium <:>alin.ity type C2-S1. 

At Bloemho£ Dam the water is of type C:?:-51 with TDS or 

280 mg/1. This quality is mainta.iJlCd until the in£low o.f highly 

saline type C)-51 \'later from the Harts River, whic h increa!'ieS 

the mean TD5 of the Vaal Hiver to /116 mg/£ at Gamagara . The 

infl o'v of further high salinity type CJ - 51 \Vater i'rom t h e Riet 

River increases the TD5 of the Vaal River .further , so that a t 

Dou glas Dam the water has a mean TDS o.f 568 mg/£, and is of 

type CJ-51, i . e., high salinity water unsuitable for irrigation 

except for plants ,.;i th a good saJ t tolerance. 

Apart from the pollution by chloride and sulphate salts , the 

Wi t watersrand- Potc h efstroom- Klerksdorp industrial activity has 

p o l luted t h e Vaal River with heavy metals , notably manganese , 

arsenic and uranium . 
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The Sasol-I e£rluent into the Vaal River was c l1aracteri sed 

by the presence of' phenolic compounds , in addition to the 

inorganic salt load. 

In conclusion, tl1c water quality of' drainage region )00 can be 

summarized as .folloHs: The branch rivers arising eas t or 

the Vaal !liver l1ave low to moderate salinity ~ater or good 

quality, with tl1e exception of' the Riet River in ti1e southet·n 

part o:f the drainage region . The branch rivers arising not~th 

of' the Vaal River have mode1·ate to high salinity water arising 

from industrial pollution in the kithatcrsrand area and from 

irrigation practicr~ in tite hCStcrn part of the drainage re~io11 . 

The nett effect i~ [or the water of the Vaal River system to 

change £rom loh salinity type Cl-51 hater in the norti1-cn~t, 

through nl('dium salinity type C:2-S1 ~>·ater, to high salinity 

type C)-51 ,,ater .Lll the south-,,·cstern part of the region )00. 
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