The chemical composition of Transkei river water

AL DU PREEZ

Department of Chemisiry, University of Durban-Westville, Private Bag X54001, Durban 4000, South Africa

Abstract

The water quality of the rivers flowing through Transkei was
determined over a period of two years to afford a general picture
of the chemical composition of Transkei river water. The period
of study coincided with a relatively dry period in Transkei (and
Southern Africa) and all resuits will have to be evaluated within
this context. The more important findings resulting from the
study are: Transkel River water generally containg very few
dissolved constituents; cthe south-western parts of Transket exhibit
higher concentrations of analytes compared to north-eastern
Transkei; pollution within Transkel is limited to Butterworth {ur-
ban contamination; macto elements plus molybdenum) and a
number of other sites where very high arsenic concentrations are
attributed to the leaching of old cattle dip marerial into tivers;
pollution in the Republic of South Africa adjoining Transkei is at
Queenstown (urban conramination; macro elements) and in the
Elliot-Ugie-Maclear tegion (mercury); and silc loads in terms of
unit areas of catchment are lower than presently accepted norms.

Introduction

The Republic of Transkei, with an area of approximarely 42 000
km?, is situated in the south-eastern corner of Southern Africa
and is bordered by the Great Ker River in the south, the
Drakensberg Mountains to the west, the Umtamvuna River to the
notth and the Indian Ocean to the east.

Transkei can be divided into three main geographical beits:
the coastal plain, the midland plateau and the Drakensberg
highlands. The midland plateau comprises neatly 70% of Tran-
skei land area. In this area the rainfall ranges between 500 mm
and 1 200 mm per year. Transkei is thus extremely well blessed
with a high rainfall resulting in an average annual runoff per unit
area far in excess of that of the rest of Southern Africa; only 10%
of the country receives less than 750 mm a year. The years 1979,
1980 and 1981 were, however, dry years for Transker,

Very little information regarding the quality of this water
asset of Transkei was available ptior to 1978. The Department of
Chemistry, University of Tramskei, in conjunction with the
Department of Warer Affairs (previously the Department of En-
vitonment Affairs), Republic of South Africa, thus embarked on
a monitoring programme to obtain a general picture of the
chemical quality of the river water in and around Transkei. An
internal report for use in Transkei was tabled during 1983 (Du
Preez, 1983) but because of its very limired circulation, and thus
impact, this paper is presented so that the Transkei results are
more readily available to other research workers.

Matcerials and methods

Warer samples refer to surface water sampled in high-density
polyethylene botdles at depths of between 10 em and 50 em.
Sampling was done during January, April, July and Ocrober of
each year. Four water samples were collected ar each sampling

site; 2 x 1 £ for analysis at the University of Transkei and 2 x 250
m{ for analysis by the Department of Water Affairs. For each in-
stitution one sample was preserved with nitric acid (5 mf concen-
traced HNO, per 1 000 mf water for trace element analyses) and
the other with mercury(Il} chloride (30 mg HgCl; per 1000 mf
water for macro analyses}).

Upon receipt in the laborarories, samples were filtered
through pre-weighed Whatman No 42 filter papers and then
stored at 4 °C until analyses were performed,

Analyses were carried out by the University of the Transkei
and the Hydrological Research Institute, Department of Water
Affairs. However, conductivity measurements as well as silicon,
fluoride and tace element analyses were performed only by the
latcer.

The chemical parameters determined by the University of
Transkei, were carried out according to Standard methods for rhe
examinations of water and wastewater APHA (1975) with the
following modifications:

® The phenate method was employed to determine ammonia-
nitrogert; the caralyst used was sodium nitroprusside.

® The ascorbid acid method was used to determine ortho-
phosphate-phosphorus,

® The salicylate method (Muller and Wideman, 1955) was
employed in the determindtion of nitrate-nitrogen.

A model 407A lonanalyser or model 201 Digital pH meter
(Orton Research), a Cecil CE 303 Grating Specttophotometer and
a Varian model 175 Aromic Absorption Spectrophotometer were
used for pH, spectrophotometric and atomic absorption
measurements respectively.

Results and discussion

Twenty-eight sampling sites were chosen in and around Transkei
(Figure 1). Whenever possible existing river gauging weirs were
included in this survey. Additional sites were identified o give a
more comprehensive’ coverage of Transkei,

The most western sampling site was taken at the Komani
River just outside Queenstown. Although this site lies outside
Transke: it was included in this study because the Komani River is
a tributary of the Great Kei River and thus contributes to the river
water of Transkei in general; and because Queenstown is a well-
developed centre where the results of urban contamination of the
water resoutces should be readily observable.

The Bonkolo Dam on the Komani River acts as the water
reservoir for Queenstown but as such also effectively dries up the
Komani River. The Komani River was sampled just below the
town's sewage works and the river ar that point represents the
total effluent (treated) from Queenstown. Over the period of
sampling, rain and urban stormwater never contributed to the
river-flow at the time water samples were taken.

The geometric mean values of all the macro analytes for all
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Figure 1
Sampling sites tn and around Traiskel

sites for the period January 1980 ull January 1982 are presented
in Table 1.

Profile across Transkei

A number of sampling sites which roughly represene che sam-
pling of river water in a line across Transkei from south-west to
north-east, were selected from the twenty-eight sites. The varia-
tion of calcium, sodium, conductivity and total alkalinity zcross
Transkei is illuscrated in Figure 2; other analytes generally follow
the same pattern.

From Table 1 and Figure 2 it follows that concentrations of
components are the highest in the west. Komani River, Geuwa
River and the Wit Kei River are the rivers which consistently ex-
hibit relatively high values. Komani River fits this picture because
of the reasons given above, Geuwa River was sampled below But-
terworth's sewage works and thus also represents a river con-
taminated by urbanisation. The Wit Kei River, however,
represents a case where no urban or extensive agriculoural con-
tamination is possible. Another river in the west, f.e. the Kiaas
Smits River, is sampled by the South Aftican authotities and the
water analysed by the Department of Water Affairs. The sam-
pling site referred to in Table 2 lies just above its confluence with
the Komani River and is in fact less than 5 km from the Komani
River sampling site. A comparison of the Klaas Smits and Wit Kel
Rivers reveals a very similar trend i.e. relatively high concentra-
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tions of all :omponents. It would appear as if all four rivess i.e.
Klaas Smits, Wit Kei, Komani and Geuwa, generally have high
concentraticns of analytes which must be the result of the
geological nd soil conditions found over the western parts of
Transkei an1 the adjoining parts of the Republic of South Africa.
Superimpored on these high values there is the problem of urban
contaminat.on at Queenstown (Komani River) and Butterworth
{Geuwa River). Urban contamination manifests itself in the
values for potassium, phosphate, nitrate and ammonium ions.
For compar itive purposes, the Vaal River at Lindeques Drift near
Parys (belo'v the Barrage} is also included in Table 2. The Vaal
River at thut point has already been subjected to severe urban
usage. Although these Vaal River values are high compared to the
rest of Traaskei, phosphate and ammonium contamination is
much lowe: than for those of the Komani and Geuwa Rivers.

One sampling site along the Umrara River, just below the
Umtata sewage works, is included in the comparison studies
across Tran:kei. No appreciable urban contamination is detected.
This may b= due to the fact that the water flow from the Umtata
Dam to feed the hydro-electric power stacion is sufficient to
dilute any >otential urban contamination.

Variation cf water quality along a river

There are a number of instances where a particular river was
sampled at more than one site. A general trend was found for all



TABIE !

RESULTS OF CHEMICAL ANALYSES OF TRANSKEI RIVERS: ANNUAL GEOMETRIC MEAN VALUES (mg/f) FOR THE PERIOD

JANUARY 1980 — JANUARY 1982

(VALUES IN PARENTHESES REFER TO A SINGLE MEASUREMENT)

Sample Conduc- Total Total
Sation  River Sie  pH  dviy Gt K Mg?t Nat O PORP SO NOJ-NNHI{-N S F~ Alkalinity Hardness
No* No {mSm™Y) (as {as
CaCO;) CaCOy)
TiM04  Bashee 1 6.9 15,73 897 2,21 573 1350 17211 o008 893 054 016 358 0,13 33,03 5720
$7Q01  Geuwa 2 7.3 76,02 26,80 846 17,38 90,93 8865 1,15 3771 2,33 090 7.6 0,37 13890 92,70
S7Q03  Great Kei 3 7.3 27,55 20,14 246 9,81 22,39 26,18 006 3,31 075 015 632 044 7233 (84.82)
S5Mp2  Tsomo 4 7.0 15,46 1142 2% 618 11,03 12,29 o008 338 046 0,10 728 018 37,13 7628
85Q01 Wit Kei 3 8.0 3830 35,92 2,71 23,85 49,20 7284 0,03 13,15 080 0,08 4533 0,53 152,70 279.94
53Q01  Komani 6 7.2 81,19 3990 1696 17,21 83,60 84,10 841 063543 19,73 2,18 731 0,33 91,05 161,23
T5Qo1  Slang 7 7.2 857 477 L2 28 69 472 005 425 0,18 006 585 008 2684 2331
T3Q01  Wildebees 8 6.6 7,00 486 067 2,24 412 259 0,01 283 039 006 621 006 22,89 2143
T3M09 Mool 9 6,6 6,60 489 097 2,00 4,15 2,19 o0 33 0,17 0,05 6,93 0,05 24,64 21,21
TiQ0z  Tsitsa 10 6.7 775 664 1,15 258 411 175 001 240 022 006 744 004 3011 3414
T3Q03 Tina 11 69 9,36 8,72 093 4,01 4,14 23 0,02 2,30 021 0,06 7,57 0,07 3890 43,30
T3M02  Kinira 12 7.2 4,75 14,15 142 675 747 341 006 357 D16 DOO 872 005 63,37 0317
T5Q01  Ngwangwane 13 6,6 6,05 506 0,63 2,00 420 1,78 002 33} 032 007 552 002 2206 1687
TsMo4  Mzimkulu 14 6,5 6,51 487 042 202 427 15 001 363 028 007 567 003 2203 4570
TSM0?  Mzimkulu 15 7.1 10,74 8,32 0% 3,62 87 427 003 322 035 007 680 006 342 6050
TsM02  Bisi 16 6.7 1166 6,35 0.8 4,12 761 661 003 201 061 007 78 006 31,27 12924
T3M10  Mzinthlava 17 7.4 2054 14,27 1,24 11,66 1071 604 003 549 1,10 008 890 014 8564 8792
T3M0? Umzimvuba 18 7.3 19,18 1590 120 7,84 848 330 006 10,18 032 008 836 0,19 7960 87,24
TiMo5  Tina 19 6.9 10,79 8,87 1,20 45 597 313 003 415 061 007 7,70 0,09 41,56 5492
T3M0G6  Tsusa 20 6,9 1098 763 1,36 4,51 703 562 003 489 045 009 387 006 3957 3677
T2Q05 Umtara 21 6,2 5,67 3,10 042 1,78 4,76 522 003 2,84 030 006 49 005 1568 16,5
T2Q01  Umiaa 22 6.6 11,39 6,14 2,98 4,69 98 128 0,13 617 070 0,19 580 0,12 1994 203y
T2Q02 Umiara 23 7.1 1965 10,08 265 698 1544 26,77 0,13 61¢ 074 018 651 015 4663 34,21
T7M03  Mngazana 24 75 4932 2006 093 1767 47,79 71,77 003 1349 038 006 950 026 11LY7 3419
TIMOl  Mngazi 25 7,1 24,10 1254 094 971 1945 2630 004 380 062 0,07 99 017 67,54 66,17
T6M01  Mntafufu 26 7.1 2540 11,02 070 9,74 20,87 3402 002 706 028 005 68 007 50,55 (60,32}
T6201  Msikaba 27 77 4700 26,38 084 1988 31,63 4581 0,14 10,61 144 0,05 758 007 136,89 (14959
T6Q02  Miemn 28 7.4 32,16 25,27  0.6% 14,67 1870 2898 0,11 560 066 006 7,62 008 93,14 (100.43)

*Department of Warer Affairs.
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sach rivers, namely the marked deterioration in water quality
downstream.

Seasonal variation of concentrations at one particular site

For most analytes the concentrations ar one site varied with the
seasons such chat the high values cotrespond with the dry months
{September, July) while low values cottespond with the werter
months (e.g. January). It would appear that the rivers contain
relatively low and relatively high concentrations of dissolved
substances in the rainy and dry seasons respectively. Exceprions to
this general trend ate nitrate and ammonium values which peak
durtng the wetter months. This may be due to the leaching of ad-
jacent pascural and agricultural lands by summer rain-water; the
winter flow of rivers is mostly due to underground water supply
(fountains etc.).

Transkei rivers vs. rivers in RSA

Table 2 contains data of a number of rivers in South Africa. The
Klaas Smits and Kubisi Rivers in the Eastern Cape are just west of
the Transkei while rivers just north-east of Transkei are the Mzin-
thlava, Mzimvuba, Mtamvuna, Polela and Nkomanzi Rivers. A
number of sampling sites in the Orange River or its triburaries

near Transkei are also given. The Vaal River is represented by the
sampling sites at Standerton (before extensive urban usage) and
at Lindeques Drift (after urban usage). Transkel rivers in com-
parison to these rivers contain relatively few dissolved consti-
tuents; the Wit Kei and Geuwa Rivers as exceptions wete discuss-
ed earlier.

Silt loads in : ome Transkei rivers

On two occasions i-¢. June 1981 and January 1982, the amount of
sedtment per litre of sampled water for each sampling site was
determined. Where gauging weirs exist, gauge plate readings
were also taken, so that the respective water flow data ar these
sampling site;: could be calculated from the respective calibration
charts as supp-lied by the Department of Water Affairs. All sedi-
ment i the azid-preserved samples coagulated quite well so that
filtration of taese samples afforded an easy way of derermining
the total amoiing of sediment per sample. The sediment so deter-
mined is clasiified as “'suspended’” in the sense that it was in
suspension at the time of sampling and thus represents both the
colloidal and urbulent contributions. The total sediment load of
each tiver ac the tme of sampling was then calculated by
multiplicatior with a factor of 1,30 (Rooseboom, 1975). Such

TABLE 2
RESULTS OF CHEMICAL ANALYSES OF SOME SOUTH AFRICAN RIVERS
River Klaas  Kubisi  Mzin-  Mzim-  Mwam-  Polela Nkemanzi  Vaal Vaal  Caledon  Kruai Krazsi  Orange  Orange
Smits thlava vubu vuna
Station No 53Mos  S6M02  T3MD4  T3MO8  T4Mo1  TsMo3  UlMoo — - - - - - -
Place Doora Thata-  Kokstad  lnungt Mam- Hime-  Delos Stan- Linde-  Wepener Barkley  Alwul  Alwal  Bethul
Hoek hill vuna ville Estae derton ques West North North
Drift
Period Jan 77 Oa 7l Sep'7l Sep 71 Sep 71 Nov 76 Jun 76 Ouc7Ziodiept’74 May ‘68 May 08 May ‘68 May '68  May ‘o8
o to to ] 0 w o Oct 77 toVept 79 w 1o w 1o [
Oct '8¢ Oct '80  Aug '80 Aug ’B0 Aug 80 Oct '8¢ Jul '8¢ Ot 'Blrolept ‘82 Apr'72 Apr ‘72 Apt ‘72 Apr'72  Apc ‘72
Reference Department of Water Affairs, RSA Rand Wate - Board, Keulder (1974)
RS54
pH 7.76 742 7,11 7,16 6,87 6,74 6,82 8,1 8.3 7.35% 7.2 7.39 6,06 7.43
Conduvirvity
(mSm_l) 98,2 25,1 12,1 12,6 9.6 5.1 14,1 21,4 70,8 16,3 13,65 15,27 14,24 14,8
Na* (mgif) 933 253 7.9 8.1 5.8 23 13,0 14,5 59,2 704 415 457 490 5,1
Ca®* (mgif) 358 2.1 10,7 115 5.0 44 8.3 19,2 69,3 9,84 7.2 7,94 6.82 7.28
K* (mgif) 346 2,04 129 215 047 0.4 1.06 3,7 11,0 2,97 1,58 1.46 1,41 1.55
Mg?* (mgit) 425 7.0 5.9 5.9 49 1.9 45 12,2 4,2 9.46 7.39 7,68 7,49 787
5087 (mgif)  45.6 3.8 2.1 3.9 21 10 5.9 153 04,2 4,58 3,83 3,28 325 3,86
ClI™ (mg/f) 87.5 28,28 4,4 3.2 5.4 1.7 14,2 i7.4 57,3 6,80 7.26 6,89 8,49 6,99
POQ'—P (mg/f) 0,08 0,07 0,10 0,07 0,05 0,04 0,07 0,50 0,63 0,07 0,06 0,06 0,06 0,06
NO3-N (mg/t) 1,92 1,91 0,19 0,31 0.80 0,13 0,54 <095 1,82 0,72 0,04 0.43 0,85 0,76
NH -N
{mgit) 0,10 0,06 0,05 0.07 0,05 0.06 0,08 0,47 0.59 — - — — -
TAL (mgtf) 348,9 76,5 67,2 73,7 395 7.2 48 97.¢ 116,6 3%.8 41,7 394 36,2 40,2
Si (mg/) 7,98 7,88 8.29 7,23 7.98 4,86 6,99 13 12 — — — — —
F™ (mgif} 0,38 0,11 0,12 0,11 0,07 0,04 0,12 (0,22 0,76 — — — — —
44 Water SA Vol. 11. No. 1. January 1983



TABIE 3

RESULTS OF TRACE ELEMENTS ANALYSES OF TRANSKE! RIVERS: GEOMETRIC MEAN VALUES {ug/f) FOR PERIOD SEPTEMBER

1980 TO JANUARY 1982
Sample
River Site No Al Fe Ca Mn Zn As B S Hg* Be Gt Co Mo Ni Ti A
Bashee 1 754 543 3 55 < 8 4 0 <10 )] 5 8 3 6 1 4
Gruwa 2 224 123 7307 7 9 36 55 <0 1 5 8 92 g 2 7
Great Kei 3 1290 750 9 20 3 3 9 206 — 1 5 8 5 3 i 13
Tsomo 4 636 338 bl 70 G 3 b 15 <10 1 4 8 3 b 1 i
Wit Kei 3 1170 254 23 84 24 39 31 120 <10 2 11 21 7 27 3 2
Korapi 6 i71 96 12 20 58 39 78 58 72 1 7 8 b] 3 1 4
Slang 7 458 801 3 54 4 4 2 19 141 1 4 8 2 5 1 2
Wildebees 8 44 367 5 14 3 8 3 13 188 1 4 b] 3 7 i 2
Moo1 9 190 332 6 17 12 G 13 8 17 1 5 0 3 9 1 2
Tsitsa 10 51 222 3 25 5 6 2 15 <10 1 5 11 4 5 2 4
Tiaa 1 159 235 8 28 5 3 3 18 <6 1 6 12 3 4 2 9
Kinira 12 707 642 g 27 8 38 5 30 <10 1 7 8 3 18 2 6
Ngwangwane 13 157 291 4 19 3 4 3 13 <10 1 4 8 3 7 2 3
Mzimskulu 14 33 168 3 13 6 13 2 16 <G 1 4 8 3 9 1 2
Mzimkulu 3 382 433 G 47 4 14 4 28 <10 1 4 13 4 10 1 4
Bisi 16 509 916 7 32 6 14 4 18 <10 1 3 10 4 9 3 7
Mzinthlava 17 347 387 4 24 20 L3 4 47 <10 t 5 6 2 6 8§ 4
Umzimvuba 18 471 460 8 31 3 7 4 38 <10 1 3 14 3 5 2 8
Tina 19 383 379 9 52 16 80 6 34 8 2 9 1 3 16 1 5
Tsitsa 20 545 596 b] 28 7 11 3 28 17 1 5 [ 2 7 2 3
Umtata 21 iz 426 3 17 g 11 4 06 <10 1 4 6 3 6 1 2
Umtata 22 2150 1760 4 173 4 3 6 25 <10 1 4 8 3 5 3 5
Umtara 23 1860 1710 18 66 10 3 11 32 <10 1 4 8 3 7 [ b
Magazana 24 317 184 5 39 20 56 29 52 <10 1 8 14 3 12 1 4
Mngazi 25 120 329 5 26 18 70 14 38 <10 [ 6 12 3 10 1 3
Mpafufu 26 209 173 3 4 n 48 1n 75 — 1 6 12 4 5 1 2
Msikaba 27 150 107 b 12 12 30 11 24 — 1 6 11 3 7 1 6
Mtienta 28 143 222 b] 19 6 14 a4 20 — 1 7 1 2 7 1 4
*Single measurernents only; January 1981
TABLE 4
RESULTS OF TRACE ELEMENT ANALYSES OF SOME SOUTH AFRICAN RIVERS {ug/0}
RIVER Berg Vaal Ngagane Vaal Vaal 12 Cape Rivers 28 Transkei
Rivets
STATION NO Gl Wo3 €9 Wol V3 Wo1 — -~ — —
PLACE Misverstand (berween Gamagara {near Newcastle Standerton  Lindequesdeifc  Berween Knysna Transkei
Moorreesburg and  Delportshioop) and Port Alfred
Porterville}

PERIOD August '80 ~ May *80 — May "80 - October "81 — Seprember '82 May '75 - Aug '81 Sept "80 t0

Feb '81 Martch '83 March 83 {intermittently) Jan '82
REFERENCE Deparment of Water Affairs, RSA Rand Warter Board, RSA Watling Table 3

(1982-1983)

Al 185 . 253 2141 780 450 — 408
As b) 12 11 i 1.7 — Zi
B 40 150 23 450 520 — 11
Be 2 2z 2 — — — 1
Co 21 15 35 70 70 0.2 10
Cr 10 33 12 6o 60 0,8 5
Cu 13 20 7 40 40 1,9 7
Fe 168 323 1654 330 230 328 481
Hg 2 4 3 1 1 0,03 26
Mo 23 30 38 60 120 273 54
Mo 5 11 8 — _— — 7
Ni 23 12 25 60 G0 0,6 8
Ti 2 4 3 — — — 2
v 5 6 7 — - — 5
Zn 279 66 149 40 40 4,4 It
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resuits, rogether with the flow rates of the Tsormo, Tina, Mooi
and Bisi Rivers, afforded estimates of the monthiy silt loads of
these rivers. Suspended silt loads expressed in terms of unit azeas
of the catchment of these Transkei rivers are lower than those of
the Tugeta (Colenso), Pongolo {(Intulembi} and Orange (Alival-
North) Rivers (Rooseboom, 1978). The values obtained for Tran-
skei are also lower than those predicted by the Genesal Sediment
Production map (Roosehoom, 1975). These findings may be due
ta the fact thar there 1s no simple relationship hetween sediment
flow and water flow, as was assumed here {Rooseboom, 1974),
Mean toral suspended silt loads can only be obtained from obset-
vational data collected over a long period. The justification for
such a laborious rask is doubtful. Additional periodic surveys of
shore duration witl no deubr indicate whether the present resuirs
are truly representative. Fureher, the situation during normat and
abave normat ratnfall periods should also be compared with this
study which, as indicated previously, was performed during 2
relatively dry period in Transkei.

The determination of suspended material in water by the
bottle methed i.c. where the determination of the concensration
of sediment is done at a later stage and not immediately or direce-
ly, has its obvious disadvantages and there is a trend towards the
more direct determinatton of the conceniration of sedimenr in
water, Direct determination of the concentration of suspended
sediment usually involves the measurement of water transparen-
cy. The nephelomewric rurbidity of the mercury preserved
samples {very lictle coagulation of suspended material oceurs) of
January 1982 was thus determined. The anticipated linear rela-
tionship between the directly measured concentration of sedi-
ment (turbidity) and the indirectly measuted concentration of
sediment {mass determination after filtration) was checked for
the 28 river sampling sites. A correlation coefficient of 0,85 was
obtained. This relatively poor coerelation could be due to the facr
that even for rivers the suspended sediment is the dominant, but
not only, factor governing warter transparency {Walmsley, 1980),

Trace elements

The geomettic mean values for the period Seprember 1980 «ill
January 1982 are presented in Table 3. These values refer to the
total soluble metal ion concentrations (due to the leaching abiliry
of the nitric acid preservative on unfiltered water samples). An.
timony and zifconium are not included in the 1able because all
sites afforded results which are less than the respective detection
limits {50 pg/f for Sb and 20 ug/ffor Zr). Interpretation of Table
3 should be done relatively 1o data of other rivess in the region.
Published results on other rivers in Southern Africa are, however,
not readily available. Table 4 therefore provides 2z handy
reference o the inrerested reader. The data of Warling
(1982-1983) refer to river water before enrering the various
estuaties as discussed in that series of papers.

When Transkei is compared 1o the rest of Southern Africa
{Table 4) then it is apparent that there are generally fewer dissolv-
ed trace elements in Transkei tiver water except for the elements
Mn, As, Hg and Fe.

® Manganese

Sample sites 2, 3, 4, 5, 22 and 23 exhibir high levels of Mn
and the mean annual value for these 6 sites is 150 /¢ It is in-
tefesting to note that the January values are very high while
July values are quite low; a mean July value for Mn for the
same six sites is 105 pg/f.
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8 Arsenic

Sample sives 5, 6, 12, 19, 24.27 exhibiz high values of As and
mainly coatribuze to the high arsenic mean for Transkei. Sam-
ple sites 4-27 provide an answer to the arsenic problem.
These site: lie within the fairly narrow coastal plain {approx-
imarely 40 km wide) which is heavily infested with ticks. Car-
tle ate regalarly dipped in communal dips which are always
situared next to rivers as the only source of water. Old and
non-usable dip material is discarded into soak pits. Arsenic
containing dip material was officially in use in Transkei cill
1973. Slow leaching of such dip material from the disposal
pits into the adpacent rivets is inevirable and must be the
source of the high arsenic values also ar sites 5, 12 and 19, The
high arsenic value at Queenstown (site No, 6) {s most pro-
bably also due to contamination by humans.

® Mercury

High mercur values are found at sample sites 6-9, 19 and 20,
Unforaunatel' these values tefer only to single measurements
which were made during January 1981, Cross-contamination
of trace meta: samples by HgCl, preservative, though highly
unlikely, unfertunately cannot be eliminared as 2 reason for
such high me cury values. Geological mercury, if preseat in
signiftcant qu: nities at those sices, 13 further not expected to
be present in ippreciable quantittes in river water. The fact
that sites 6-9 Le within the RSA may be significant. Mercury
contamination of the environment by e.g. farmers has to be
considered as 1 possible reason for the high Hg vaiues. A
follow-up investigation will have to be initiated, however, to
clarify the present findings.

@ Iron

Sample sites 1, &, 4, 7, 12, 16, 20, 22 and 23 exhibit very high
values of Fe, Jan aary values are again found to be higher while
July values are 1:atively low. The mean values for the above
nine sites for January and July are 1 450 pg/f and 426 pg/f
respectively. The overall high Fe values obtained from Tran-
skel must be relaed 1o the natural abundance of ''red ochre”
{Fe,0,). It is ges erally used by the traditional Xhosa female
for cosmetic purt oses.
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1.

GUIDE TO AUTHORS

AIMS AND SCOPE

This journal aims at publishing original work in all branche: of
water science, technology and engineering, #iz. water resources
development; industrial and municipal water and effluent
mznagement; environmental pollution control; hydrology und
geohydrology; agricultural water science; limpology: the hydro-
logical cycle; etc.

2.
2.1

2.2

2.3

2.4

2.5

2.6

GENERAL

Papers will be accepted in English or Afrikaans.

Papers should be accompanied by an abstract. In preparing
abstracts, aurhors should be biief but not at the expense of
intelligibility. Papers written in Afrikaans should carry an
extended English summary to facilitate inforrarion retrieval
by international abstracting agencies.

Specialist terms which may be unfamiliar to the wider
readership should be explained freely in the body of the text
and, if essential, in the abstract.

Review articles will normally be prepared by invitation, but
authors may submit such papers or suggestions for con-
stderation to the Editor. A review is an authoritative and
critical account of recent and current research or technology
in 2 specialized field.

The submission of a paper will be taken to indicate that it
has not, and will not, without the consent of the Editor, be
submirted for publication elsewhere.

One hundred free reprints of each paper will be provided.
Any additional copies of reprints must be ordered from the
printer.{address available on request).

Manuscripts should be submitted to: The Editor, WATER
SA, PO Box 824, PRETORIA ¢001.

3.

3.1

3.3

3.4

SCRIPT REQUIREMENTS

An original typed script in double spacing and rwo copies
should h= submitted. The title should be concise and follow-
ed by the authors’ names and complete addresses. One set
of origiral line drawings on good quality drawing paper of
glossy photoprints should be submitted. Photographs
should te on glossy and not matt paper, enlarged sufficient
ly to pe:mit clear reproduction in half-tone. Three sets of
copies should accompany each submission. All illustrations
{line-dzz wings and photographs) must be fully identified on
the bacl. and should be provided with descriptive legends
typed 01 a separate sheet. Hluserations should be packed
carefully, with cardboard backing, to avoid damage in the
post. Tke appropniate posicions of Hlustrations should be in-
dicated in che rext.

Tables we numbered in arabic numbers (Table 1} and
should bear a short yet adequare descriptive caption. Their
approptiate position in the text should be indicated.

The S system {lurernational System of woits) should be
USCd,

Referen:es to published literature should be quoted in the
text as follows: Smith {1978) the date of publication, in
parentheses, following the author’s name. All references
should 1lso be listed together at the end of cach paper and
not given as foornores. They should he asrunged 1n alpha-
betical srder (first author's surname) with the name of the
periodical abbreviated in the style of the Word List of Seien-
tfic Periodicals (4th edn, Butterworths, London, 1963-1965,
with supplements) and appear as follows:

MATSON J.V. and CHARACKLIS W .G. (1076) Diffusion

ino microbial aggregates. Warer Research 10010)
877-885.

THRING M. W. (1975} Awr Pollution p 132 Butterworths,
Lendon.
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