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SYNOPSIS

The Directorate: Geohydrology was approached by the Northern Transvaal
Regional Development Advisory Committee to investigate the ground-water
resources of the Dendron Area. A  borehole and irrigation survey was
undertaken din the Doringlaagte catchment, an area studied Previously by
Abtmaier (1969) and Dziembowski (1976).

Comparative results from the three surveys showed the following changes;

1969 1976 1986
Area under irrigation (ha) 1 319 1 474 3 579
Volume of ground-water abstracted (10° m?) 9,2 8,5 21,7
Average ground-water level (m) 18 30 43

The aquifer, subdivided into a weathered granite aquifer and a lower fractured
granite aquifer, has a total estimated storage of 124.10° m®. Baged on a
calculated 4% rainfall recharge figure and existing abstraction rates the
lifespan of the aquifer ig only 13 years. The calculate safe yield of the
aquifer (8,6.10° m*/year) is 2,5 times lower than the present yearly
abstraction volume. Unless the abstraction rate is greatly reduced or unless
large scale artificial recharge projects are introduced, the ground-water
situation will become critical.

SINOPSIS'

Die Noord—Transvaalqstreeksontwikkelingsraad het die Direktoraat:
Geohidrologie genader om 'n grondwater evaluasie van die Dendrongebied uit te
voer. 'n Boorgat- en besproeiingsopname is uitgevoer in die
Doringlaagte—dreineringsgebied. Hierdie dreineringsgebied ig tevore deur

Abtmaier (1969) en Dziembowski (1976) ondersoelk.

Uitslae van die drie opnames het die volgende veranderings uitgewys:

1969 1976 1986
Gebied onder besproeiing (ha) L 319 1 474 3 579
Volume wvan grondwateronttrekking (10° m?) © 9,2 8,5 21,7
Gemiddelde grondwaterdiepte (m) 18 30 43

Die akwifer, verdeel in 'n verweerde graniet akwifer en 'n laer gebrokke

graniet akwifer, het 'p totaal berekende berging wvan 124.10° m?. Die
leeftyd van die akwifer, gebaseer op 'n berekende reénvalaanvulling van 47 en
op huidige onttrekkingsvolumes, 1is net 13  jaar. Die berekende veilige

levering van die akwifer (8,6.10° m’/jaar) is 2,5 keer laer as die huidige
onttrekkingsvolume per jaar. Tensy die onttrekkingsvolume baie verminder
word, of tensy grootskaalse kunsmatige aanvulling gedoen word, sal die
grondwatersituasie baje kritieg word.
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INTRODUCT I ON

A survey undertaken by the Northern Transgvaal Co-operative (NTC)
during 1986 indicated that 17 971 ha of farmland are being irrigated
in the Dendron/Vivo/Pietersburg area, using ground-water as the only
source of supply. The importance of the ground-water supplies led
the Northern Transvaal Regional Development Advisory Committee to
contact the Department of Water Affairs and request the Directorate:
Geohydrology to assist in evaluating existing ground-water usage and
resources (see letter dated 22.8.85, File BG4/8/A7/2). The Northern
Transvaal Potato Works Committee in the Dendron area also expressed
an interest in a geohydrological evaluation of the Dendron area. The
study involved a borehole and irrigation survey with the following
objective:

To assess the effect of ground-water abstraction on the groundwater
levels, the borehole yields and the long—term groundwater potential
of the area. With this objective in mind the study aims would be:

(1) To measure water-levels which would be compared to historical
data to ascertain present trends in water-levels.

(2) To collect data on present areas under irrigation, and volumes
of ground-water abstracted. This together with historical data
can help explain trends in water levels.

(3) To calculate a possible groundwater exploitation potential for
the area. '

The Directorate decided that it would be best for comparative
purposes to analyse Lhe Doringlaagte drainage basin first, since this
area had been studied previously. (See References).

Studies in the Doringlaagte catchment were undertaken by Abtmaier
(Gh1443,1969) and Dziembowski (Gh2878,1976). In both of these
studies data were obtained on water levels, abstraction rates and
areas under irrigation.

STUDY AREA

The Doringlaagte drainage basin is situated 60 km north of
Pietersburg with the town of Dendron being situated in the centre of
the basin. The basin is a sub-catchment of the Hout River catchment
area, which is itself a tributary of the larger Sand River. The
study area is bisected by the main Pietersburg/Alldays tar road. No
railway system exists in the study area.




Eal Topography

The Doringlaagte catchment with an area of 509 km®, drains to the
north-east having a length of 35 km and an average width of about
L5 km. The Doringlaagte River is a tributary of the Sand River, the
catchment being bounded by De Loskop mountain (elevation of 1437 m)
in the south, Blouberg mountain ridge to the north-west (elevation of

¢ 2051 m) and the Soutpansberg range (elevation of 1705 m) to the
north-east. Within the Doringlaagte catchment the north to south
elevation difference is 301l m (1216-915 m), the two most prominent
hills in the catchment being the Witklip Hill (elevation of 1024 m)
and the Kameelkop Hill (elevation of 1216 m).

As a result of the low gradient (1:115) the catchment does not have
well-defined river channels, the water flows in broad '"laagtes'.

2.2 Rainfall

Only one rainfall station in the catchment (Waldburg 721/618) has
complete up-to-date  records for more than 25 years. One evaporation
station exists (Combro, A7E07) with records from 1969-1980.

The rainfall station on the farm Waldburg (721/618) has continuous

" records since 1919 and gives a mean annual precipitation (MAP) for
“the area of 354 mm, the main rainfall season being between October
and March. Data from evaporation station A7E07 {(Combro farm) shows a
trend for the period 1969-1986 of a higher average rainfall of 461 mm

a year, while the yearly Symons pan evaporation figure is 1683 mm.
The monthly average data for the two stations in contained in Table 1.

TABLE 1: RAINFALL AND EVAPORATION DATA FROM WALDBURG AND COMBRO

Monthly average AVERAGE
Period J F M A M J J A 5 0 N D MAP /MAE™*

Waldburg 1919-86 66,0 57,2 42,0 16,3 7,6 2,9.3,7 2,4 9,1 23,8 54,2 68,6 353,8

Combro 1969-80 83 55 70 25 12 3 3 4 23 39 70 74 461,0
(RAINFALL)
Combro
(EVAPORATION)
1969-80 163 139 106 107 9% 84 93 110 138 146 150 155 1683

* MAE: Mean annual evaporation
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Evapotranspiration data calculated using the Thornthwaite method give

a potential evapotranspiration of 961,2 mm/year. The
evapolranspiration is plotted with temperature and average monthly
rainfall in Figure 1. Under average rainfall conditions a water

deficit occurs. It must however be born in mind that potential
evapotranspiration is much higher than under actual field conditions,
therefore under practical conditions a surplus can occur.

Longterm rainfall data (1957-86) from Waldburg (Station 721/618) is
plotted on TFigure 2. The monthly data shows quite «clearly the
seasonal nature of the rainfall. The cumulative departure curve
shows a period of deficit from 1957-1971, with an increase from
1971-1981 and followed by a sharp decline since 1981.

Frequency and probability analyses were undertaken for all the
rainfall data on Waldburg from 1919 until the present. From this a
plot of annual precipitation vrs return period was obtained (see
Figure 3). The precipitation total for 1980 (702 mm) has a return
period of approximately 40 years.

Geology

The study area is covered by Archaean rocks of the Kaapvaal Craton.
The rocks consist of leucocratic granites and gneisses of the
Bandelierkop complex. The Bandelierskop Complex, together with- the

. Beit Bridge Complex and the Sand River gneisses make up the Limpopo

Metamorphic Province. Originally shales, calcareous shales,
dolomitic limestones and sandstones were laid down on a granitoid
basement. These rocks, together with concordant basic intrusions
were folded and repeatedly metamorphosed to produce the existing para
and ortho-rocks. Metamorphism was of the highest regional grade,
proved by the high silimanite content of the rocks. The
Bandelierskop Complex in the study area consist of the Baviaanskloof
granite-gneisses and the Bandelierskop Formation. The
granite—-gneisses consist of pink to grey granites, the latter showing
greater foljation and a more gneissic nature. The Bandelierskop
Formation consists of original greenstone material which has been
subjected to at least three phases of deformation, producing pelitic
gneisses, mafic gneisses and metaquartzites, plus ultramafic rocks.
The age of the Bandelierskop Complex varies between 2 636 and
2 657 Ma, thus making the Complex &coeval with the Beit Bridge
Complex. Other than the metaquartzites, outcrops are sparse, the
surface cover being a red-brown sand, with minor calcrete horizons.
The granites have no topographic importance, their presence under the
sandy so0il only indicated by feldspar and granite fragments on the
surface.
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Intruded into the granites are ENE trending diabase dykes which vary
in width from 7-20 m. Two sets of dykes occur, post-Waterberg
diabase dykes and post-Karoo dolerite dykes.

The dykes were studied by Temperley (Gh 2036) using aerial photos.
He produced a map (Ghpk444) suggesting Four spacial units related to
the number and strength of aeromagnetic anomalies in the Dendron
area. No detailed geological map exists, the best map 1is the
1:250 000 geological map (2328 Pietersburg - 1985).

Geohydrology

Two distinct but inter-dependent aquifers exist in the area. The
borehole and resistivity logs Ffrom seventy two boreholes were
collected by Dziembowski showing that the granites are weathered to
depths of between 12-50 m. This data is contained 1in envelope
Ghp 598 and in Appendix H. Below the weathered zone is a zone of
fracturing which in extreme cases may extend to depths of 120 m. At
depths greater than 120 m little groundwater occurs. Flow patterns
within the two aquifers are completely different - the weathered
aquifer is unconfined to semi-confined and conforms to vertical flow
patterns while the fractured rock aquifer has lateral flow along the
fractures and is confined.

The fractures in the lower zone act as "collectors" or conduits which

" .draw water Ffrom the overlying weathered formation. Pumping test
‘results from granites in India (Rushton and Weller, 1985) show the

fractured zone to have a storage co-efficient of 0,0025 and a
transmissivity of 88 m®/day, while the weathered zone has a
specific yield of 0,01 and a transmissivity of 8,8 m?/day. Results
from aquifer tests in Archaean granites (Fayazi, Ch 3356, 1984) show
that storage values are similar while transmissivities are higher in
Archaean granites (transmissivities of 190 m®/day for fractured
granites).

With increasing depth the storage decreases, especially as the
weathered zone grades into the frdactured zorde. For constant
abstraction rates the rate of water-—level drop should increase with
depth.

Borehole yields in the granites vary between 0,1 and 35 1/s. Of the
boreholes used for irrigation purposes (1986) 94% yield over 5 1/s
while 36% yield over 20 1/s. TFor ‘irrigation purposes yields of under
3 1/s are usually inadequate.
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Previous studies

(L)

(2)

(3)

During June and July of 1968 Abtmaier (Gh 1443) collected
information from 173 farms in the Dendron/Vivo area. Within the
Doringlaagte basin the area under irrigation was 1319 ha, with
an abstraction volume of 9,3.10° m°. Data from 63
water-level measurements showed that the predominant water—level
depth was between 12 and 21 m. The majority of boreholes used
for irrigation yielded between 12,5 - 25 1/s. It was calculated
that approximately 4% of the annual rainfall was abstracted from
boreholes. 1In areas of high abstraction the water level dropped
at a rate of 1,6 m/year.

Dziembowski studied the Dendron area in 1974 (Gh 2878),
concentrating specifically on the Doringlaagte drainage basin
where 1474 ha were under irrigation, the groundwater abstraction
volume being 8,5.10° m’. (Slightly lower than in 1968).
Average water~levels were between 15 and 35 m, while bhorehole
yield data was not collected. Dziembowski divided the period
1959-1975 into 3 different periods related to annual rainfall:

1959-1966: Sub~normal rainfall
1966-1971: Normal rainfall
1971-1975: Above normal rainfall

During these three periods water levels changed at the following
rates:

1959-1966: 0,89 m/year (drop)
1966-1971: 0,38 m/year (drop)
1971-1975: 0,26 m/year (rise)

These rates were plotted against the average annual rainfall for
the three different time periods, showing that a rainfall of
440 mm was required to recharge the aquifer under prevailing
abstraction conditions for that period (8,5.10° malyear).
Using this data a recharge rate of 3,8% was calculated Ffor the
Dendron area. The calculated safe yield for the Doringlaagte
catchment was estimated at 6.10° m’/year.

Fieldwork was undertaken during 1985 (by E.R. Chipps and W. du
Toit), the data being incorporated into a talk given by
Mr J.R. Vegter (Gh 3393). Data showed that the average annual
growth rate from 1968-1985 for the area under irrigation was
4,4% while the volume of groundwater abstraction increased at
6,9% per annum. Values for groundwater abstraction were
obtained by multiplying the areas under irrigation by a
irrigation requirement figure dependant on the crop type. The
data for areas under irrigation (obtained from the Departmeéent of
Agriculture) have since proved to be under-estimates, while the
calculated abstraction values are over-estimates.
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BOREHOLE AND IRRIGATION SURVEY RESULT 1986

The survey was undertaken by the author and his assistant (Mr G.
Makau) from 28 July — 7 October 1986.

General

During the survey 39 cadastral farms were visited (subdivided into 60
different farms) and data were collected from 781 different boreholes
(see Map 1 and Appendix A). OFf these boreholes 335 were equipped and
being used, a further 194 boreholes were open and water-levels could
be measured, while the remaining 252 boreholes were either dry,
blocked, had fallen in or were sealed. For each farm data were
collected on the crops and hectarage under irrigation, plus the
estimated ground-water abstraction. These data are contained in
Appendices B and C. Boreholes were numbered on a cadastral farm
basis, the maximum number of boreholes on one farm being 43
(Geluksfontein), while only one borehole occurred on the farm
Tarantaalpan.

Five Lebowan farms  occur within the study catchment. These farms
contain 111 boreholes which are presently being used. All
groundwater on these farms is used for domestic purposes or for stock
watering.

.- Groundwater abstraction

In the study area 335 boreholes are equipped and being used - 233 for
irrigation (69%), 69 for domestic use (27%) and 33 for stock watering
(4%). Of the total yearly groundwater abstraction in the area,
(21,75.10° m?) ‘irrigation makes up 95%. The majority of the area
irrigated (+75%) is under centre pivot method. Pivots cover areas of
between 20-30 ha and are operational for between 6-12 hours/day.
Abstraction data obtained from the farmers were checked against an
abstraction value based on irrigation requirements for specific crops
(see Appendix C and Table 5). The two values compared favourably for
the catchment as a whole, although individual farms showed great
variation from the theoretical expected volumes. The variations for
the farms is a result of individual farming techniques, crop types,
ground-water quality and soil conditions which make a great
difference to the volume of water used per hectare. The high
volume/hectare Figure for Klein Collie is probably related to poor
ground-water quality (212 mS/m) thus requiring greater irrigation
than with better quality ground-water. The theoretical abstraction
total for the whole catchment (25.10° m®) 1is higher than the
actual  abstraction total (21.10° m®) because the theoretical
total does not take into account rainfall. When MAR conditions are
taken into account the theoretical wvalue drops to 18.10° m®. The
actual volume of groundwater abstracted for irrigation must be
lowered by two other factors
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(1) The efficiency of irrigation - an assumed 70% efficiency in the
Dendron area means that 307 of the abstraction is lost to
evaporation or infiltrates below the crops root zone and
recharges the groundwater.

(2) Irrigation return flow - this as shown above amounts to + 20%
(under conservative conditions).

If these corrections are taken into account the abstraction total is
reduced to 16.10° m’ per year.

The eight farms with the highest ground-water abstraction, are shown
in Table 2. These eight farms (21% of the total catchment area) used
46% of the total groundwater abstracted.

Farm Volume of ground Irrigated Irrigation

water abstraction area volume/area
p.a. ratio

(10° m?) (ha) (10° m’/ha)
Potsdam 1616 220 7,34
York 1420 200 7,10
Claudius Hoop 1376 234 5,88
Klein Collie L1258 122 10,31
Waldburg 1227 313 3,92
. Bloemetjiesvlei 1095 320 8,23
.~ Appelfontein © 988 120 4,80
. Kwaggasbult 960 200 4,80

TABLE 2: FARMS WITH MORE THAN 900.10° m® OF GROUNDWATER
ABSTRACTION PER ANNUM

Map 2, showing ground-water usage per farm during 1986, indicates a
fairly uniform ground-water abstraction throughout the area. The
farms in Lebowa and in Development Trust areas do however have
limited ground-water abstraction. Lebowa, in this catchment,
abstracts only 393.10° m’ of ground-water (1.8%2 of the total)
from five farms, all water being used for domestic or stock watering
purposes. The pgreatest abstraction '~ in Lebowa comes from two
boreholes on Koniggratz (262.10° m’/year) and one borehole on
Wurthsdorp (95.10" m’/year) which supply the black townships of
Wurthsdorp, Burg and Fatima Mission with domestic water.

Recharge in the area was calculated by Dziembowski to be 3,8% of the
MAP. Under average rainfall conditions (361 mm yearly) recharge in
the Doringlaagte catchment (509 km?) would amount to
7,35.10° m® per annum. The annual ground-water abstraction From
the catchment (21,75.10° m®) is nearly three times more than the
recharge ~ consequently the ground-water levels must drop as the
volume of groundwater in storage is depleted.
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Groundwater levels

Water levels were measured in 233 boreholes, 39 of which were
equipped. Water levels below surface ranged from over 100 m in some
boreholes to under 10 m in others. The average water level
throughout the area is 44 m. The water level contour map (see Map 3)
shows a water level slope of approximately (1:180) down to the north
- this corresponds roughly to the slope of the surface topography.
The south to north slope is complicated by lows in the water table,
caused by high abstraction on certain farms. The NE-SW profile
(Figure 4) shows clearly how high pumping at Appelfontein, Boomzien,
Potsdam/Groothoek and in the Bornst/Ne Plus Ultra areas has resulted
in large cones of depression developing. The E-W profile (Figure 5)
shows cones of depression due to overpumping on Groothoek and Klein
Collie, while a high occurs on Waldburg (no pumping has occurred on
Waldburg since May 1986). The major zones of water—level lowering are

- Ingide the 1025 m  contour on the Ffarms Appelfontein,
Meanderthal, Kwaggasbult, Partyspan and Kraaifontein.

- The Bornst/Ne Plus Ultra area (inside the 900 m contour).

- Inside the 925 m contour on Klein Collie.

- Inside the 925 m contour on Groothoek.

- Inside the 975 m contour on Potsdam/Boomzien.

- The Geluksfontein-Potsdam area, centered on the main road.

- In some of these areas the water tables have dropped to levels 40 m
deeper than the water levels on surrounding farms.

Areas under irrigation

During 1985-1986 3 579 ha were under irrigation, using ground-water
as the only water source. The yearly irrigation volume over the

3579 ha is 20 759 m® (see Table 3). The volume of water used on
average per hectare depends on crop type, ground-water quality, soil
type, individual farming practices and method of irrigation. Over

75% of the area under irrigation is under the centre pivot system.
Usually all the boreholes are connected. to a central reservoir which
supplies the centre pivets with between 25-35 1/s.

The [ive major crops under irrigation in the study area and their
theoretical water requirements are (Table 4):
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TABLE 4: MAJOR  CROPS, AREAS UNDER  IRRIGATION  AND [RRIGATTION

REQUIREMENTS

Crop Area (ha) % of total area Irrigation requirements* i
Potatoes 1 245 34 617 mm per season
Maize 1 024 28 855 mm per season
Pumpking 390 10 484 mm per season
Wheat 275 7 737 mm per season
Cotton 275 7 821 mm per season

* These requirements take into account evaporation, but not

rainfall. Should any rainfall occur then less irrigation will

be required. Data was obtained Erom Mr J. Veenstra,

Agricultural Extention Officer, Pietersburg (01521 - 75268)

During the period July 1985 - July 1986 the 10 Farms with the highest
areas under irrigation were:

(1) Bloemetjiesvlei - 320 ha
(2) Waldburg - 313 ha

.- (3) Meanderthal : - — 240 ha
“(4) Claudius Hoop - 234 ha
(5) Potsdam - 220 ha
(6) York and Kwaggasbult — 200 ha
(7) CGeluksfontein - 182 ha
(8) Bornst and Rooikop — 140 ha
(9) Klein Collie - 122 ha

These 10 farms acount for 55% of the total area under irrigation.
Groundwater quality

Two hundred and fifty-eight boreholes were sampled and the electrical
conductivity of the ground-water measured. The average conduclbivity
only for the catchment was 135 mS/m, with a range from 70-300 mS/m.
(see Table 5). Any deviations from average conditions (as shown on
the conductivity contour map - Map 4) seem to be associated with;

(1) Geological conditions - metaquartzites appear to yield bhetler
quality ground-water than highly mineralized gneiss zones.
(2) Overpumping - conductivities increase in some areas *where

abstraction is high.




16

j1j-r1§-1086F/0457A

DORINGLAAGTE DRAINAGE BASIN - ELECTRICAL CONDUCTIVITY

GROUND-WATER ABSTRACTION DATA

TABLE 5:

AND

), Elec- Elec-
trical trical
Farm name Conduc- |Yearly Farm name Conduc- Yearly
tivity [ground- tivity ground-
ek water ol water
abstrac- abstrac-
tion tion
{mS/m) (x10°m?) (mS/m) (x10°%m?)
Altenburg 235 197 Rooikop 116 926
Anex Alion 122 867 Soho 87 75
Appelfontein 110 988 Stettin 123 b
Baviaanspoort 87 29 Tarantaalpan - -
Bellvue 133 327 Tweefontein 157 575
Bloempiesvlei 151 1 095 Waldburg 1593 1 227
Boomzien 124 308 Westheim 140 4
Bornst 102 906 Wurthsdorp 132 94%
Burg 123 4 York 106 1 420
Claudius Hoop 114 1 376 Zandput 101 524
Combro" " 125 378
Dedimus - 140 35
Duitsland 172 313 Average 135
Total 21 753
Dendron ) 172 285
Municipality)
Geluksfontein 182 633
Groothoek 130 300
Inderhiken 123 282
Klein Collie 212 1 258
Koniggrazt 125 262% *Lebowan farms
Kraaifontein 137 609 **Average conductivity from all
Kwaggasbult 105 960 the boreholes on each farm
Lekkerlacht 75 157
Meanderthal 87 740
Ne Plus Ultra 110 793
New Hanover 186 113
Nimmersaut 113 746
Patryspan 89 799
Percie 100 27%
Potsdam 128 1 616
Redhill 110 547
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(3) Contamination From agricultural sources.

The better quality ground-water in the south of the catchment is
assocated with a number of factors - metaquartzite geology, and
uncontaminated ground-water recharge from Lebowa to the south-west.
Other isolated zones of high conductivity are associated mostly with
high ground-water abstraction. The large NE-SW trending zone of high
conductivities (Geluksfontein through to Altenburg) is probably
geologically controlled, but accentuated by high ground-water
abstraction.

COMPARATIVE RESULTS 1959-1986

Data [rom studies undertaken by Geological Survey (1959), Abtmaier
(1969), Dziembowski (1976) and Dir. of Geohydrology (1985) was
compared to the data from this survey.

Borehole data (1969 - 1986)

Comparative data from 1969-1986 is contained in Table 6.

TABLE 6: BOREHOLE DATA (1969-1986)

Borehole data 1969 1974 1986
”-Average water—level 18 m 30 m 43 m

"Average borehole depth 46 m 47 m 76 m

Average borehole yield 19 1/s - 12 1/s

(used for irrigation)

It must however be borne in mind that the 1969 borehole census
covered the whole Vivo/Dendron area while the 1974 census covered
only 15 farms in the vicinity of Dendron. For the 15 farms around
Dendron the number of boreholes existing rose from 129 in 1974 to 354
in 1986. During the 1986 survey 335 of the total of 781 boreholes
were in use. (Irrigation - 233, Domestic - 69, stock - 33). A
Further 194 borehole were unused and open, while 252 were blocked or
had fallen in. OF those boreholes used for irrigation (1986) 94%
yielded over 5 1/s, while 36% yielded between 20 — 45 1/s (see Map
5). The boreholes yielding under 3 l/s were usually used for stock
or domestic purposes.
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Area under irrigation and volume of ground-water abstraction.

Since 1968 the total area irrigated, using groundwater, in the
Doringlaate catchment has risen from 1319 ha to 3579 ha in 1986.

This is an increase of 171% (i.e. 2,7 times greater). The results
are contained in Table 7 and shown on Figure 6. Coupled with the
increase in area under irrigation is an increase in the volume of
groundwater used for irrigation. From 1968 to 1986 the wvolume of
irrigation rose from 9,3.0° m’ per year to 21,7.10° m’ per
year. This is an increase of 133% (i.e. 2,3 times greater), showing

that the irrigation volume per hectare has decreased slightly since
1968. The data collected during 1985 appear to be slightly anomalous
- when compared to the curves in Figure 6 it appears that the
irrigation volume was over-estimated, while the area under irrigation
was under-estimated. The greatest increase in both irrigation volume
and area appears to be post 1975.

Ground-water levels

For the analysis of the groundwater levels data were grouped into
four catepories.

(1) Continuous records for individual boreholes 1959-1986.

(2) Average water levels for specific farms and for the total area
1969-1986.

(3) Records for individual boreholes 1976-1986.

. (&) Automatic water level recorder (Combro) 1968-1986.

(1) Although water-level measurements exist since 1959, great
difficulty was had in obtaining a continuous record since most
boreholes measured in 1959 have since dried up, fallen in or are
blocked. ‘Only six boreholes had continuous records since 1959
(Figures 7 and 8). The water-levels shown in Figure 7 and 8
show a steady decline followed by a rise in 1981 related to a
period of abnormally high rainfall. This rainfall (702 mm for
the rainfall season) is unusually high; probability
calculations show the yearly total to be a 1 in 40 year event.

(2) Average water-levels for eight ' farms were calculated from
1969-1986 (Table 8). The data show a decline in average
water-levels of 16 m since 1969. Histograms showing the depth
to the ground-water table for the whole catchment for the
periods 1969, 1976 and 1986 also point to a decline in average
water levels (see Figure 9).

(3) Since 1976 water levels in certain boreholes have been measured
on a fairly regular basis. The data are contained in Table 9,
while the graphs of all the boreholes are contained in
Appendix F. The trend since 1976 has been of decreasing
water-levels interrupted by a rise during 1981 and then
following by an even sharper decline after 198l1. On average
water-levels have declined about 10 m since July 1981 i.e. a
decline of 2 m per year.
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== - FIGURE 9 HISTOGRAMS OF DEPTH TO GROUNDWATER TABLE
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TABLE 8:

DORINGLAAGTE DRAINAGE BASIN

AVERAGE GROUNDWATER LEVELS MEASURED ON EIGHT FARMS FROM 1969-1986

Average water levelsw®

Farm
g 1969 1977 1986
] Altenburg 21,0 26,4 25
Bornst 34,4 41,7 56
Klein Collie 32,1 33,4 39
New Hanover 19,8 16,0 28
Patryspan 47,8 55,1 73
Rooikop 30,8 40,3 b7
Redhill 38,5 46,6 55
York 20,4 36,1 45
; L3

Average 30,6 36,9 46

Average proundwater-level drop: from 1969-1979 was 6,35 m

: from 1977-1986 was 9,05 m

‘ * Average groundwatér—levels obtained from all the water levels measured

on each specific farm during that survey.
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(4) The continuous data from the automatic water-level recorder
gives a clearer picture of the relationship between rainfall and
water-level variations. The groundwater level fluctuations for
the automatic recorder on Combro (Figure 10) show a long-term
trend very similar to the cumulative departure curve. On a
annual basis a trend of fluctuations related to the rainfall

season occurs — water levels start rising in October/November
and reach a high in May/June. This seasonal variation may be as
much as 4 m. Usually the rise in water-levels after the start

of the rainfall season is almost instantaneous, but is of a
slower rate than the drop in water-level at the end of the
rainfall season. Water-levels appear to continue rising up to 2
months after the end of the rainfall season, but drop quite
dramatically thereafter.

Groundwater quality

Chemical analyses of water samples were undertaken during 1976, while
only conductivity measurements were made in 1986. Nine boreholes
were sampled during both periods. All of the boreholes showed a
decrease in quality over the 10 year period, with an average increase
in conductivity from 91,5 mS/m to 133 mS/m (see Table 10). The
decrease in groundwater quality appears related to abstraction rate.
Three Farms with slight increases in abstraction since 1976
(Baviaanspoort, Combro and Dedimus) have smaller decreases in quality
than the farms Duitschland, Potsdam and Kraaifontein all of which
have doubled their groundwater abstraction since 1976.

. Bloemetjiesvliei which has had a ten—fold increase in abstraction has

the worst deterioration in groundwater quality.
EVALUATION OF GROUNDWATER POTENTIAL
Total groundwater storage

In calculating the aquifer storage one must take into account the

existence of two interlinked aquifers. The top aquifer, consisting
of weathered granites (s = 0,0l), grades into the lower fractured
granite aquifer (s = 0,0025). Geophysics and drilling have shown

Lhat the contact between the two aquifers is between 35 — 50 m while
at depths of over 120 m little or no further groundwater occurs.
Based on these assumptions plus a present average catchment water
level of 43 m, the total volume of groundwater in storage for the
Doringlaagte catchment is: '

Storage = Area x thickness of aquifer x s (for each aquifer)
(509.10°m* x 7m x 0,01)+(509.10°m* x 70m x 0,0025)
35,63.10°m” + 89,07.10°w’

124,7.10%m’
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TABLE 10: DORINGLAAGTE DRAINAGE BASIN - GROUNDWATER ELECTRICAL CONDUCTIVITY
(1976-1986)

Farm Borehole Electrical conductivity (mS/m)
number 1976 1986
Baviaanspoort 6 68 100
Bloemetjiesvlei 15 41 110
Combro 6 105 130
Combro 7 95 120
Dedimus 3 90 110
Duitschland 11 85 170
Kraaifontein 10 90 150
Potsdam 41 140 170
Potsdam 28 110 140
Average 91,5 133,3
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Recharge estimates
(a) Previous calculations

Dziembowski, wusing calculations based on rates of water
level rise and fall for different annual rainfall totals,
calculated an annual recharge from rainfall of 3,8% of
MAP. He stated that this was possibly an over—estimate.

Enslin (1970) devised a set of curves showing recharge
percentage against rainfall total. For a MAP of 353 mm
(Dendron area) the calculated recharge is 2,6% of the MAP.

(b) Water balance method

For any system the change in the volume of groundwater
stored is related to the inputs and outputs in the system.
For the granite aquifer, Input - OQutput = Change in
storage, where the inputs are

(1) Recharge from rainfall
(2) Irrigation return flow (20% of irrigation)
(3) Groundwater inflow

and outputs are

(1) Groundwater abstraction
(2) Groundwater outflow
(3) Capillary evaporation (minimal)

Calculations for the groundwater inflow and outflow for the
aquifer show that they are almost equal. For this reason they
have been ignored from the estimate of recharge percentage.
Soil moisture storage was not taken dinto account since the
volume of ‘moisture in storage was assumed to be fairly constant
before each rainfall season.

For the period 1981-1986 the calculation of recharge is as
follows:

CHANGE IN STORAGE
Change in storage = water level drép X area x storage coefficient

-10 m.509 x 10° m® x 1%
-5,09.10" m?

INPUTS

(1) Recharge from rainfall

Total rainfall from 1981-86 (1 215 mm) x area x % recharge

3

% recharge x 6,18.10° m

(2) Irrigation return flow = total irrigation volume x 20%
15.10° m® x 6 years x 20%
18.10° m® o
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(1) Abstraction = 9.107 m? (1981 - 1986)

(Rainfall volume x % recharge) + (irrigation return flow) -
(abstraction) = Change in storage

(Rainfall volume x % recharge) + (18.10° m®) -
(9.107 wm®) = 5,09.107 m?

(% recharge x 6,18.10° m®) = 22.107 m?

i.e. recharge = 3,5% of the rainfall for the period 1981 - 86
(the rainfall averaged 243 mm/year)

Static water-levels

In the dry season abstraction will result in a lowering of the
water table. If, after the rainfall season, water levels
return to their pre-rainfall level then theoretically the
rainfall recharge plus the irrigation return flow must equal
the abstraction.

During the period July '78 - July '79 water levels at the
Combro recording station were the same before and after the
rainfall season. If conditions on Combro are taken to be

representative of the whole catchment then the water-level
fluctuations can be compared to conditions for the whole
catchment.: :

Since abstraction should equal recharge then;
Abstraction = Irrigation return flow + rainfall recharge

12.10° m = 2,4.10° w’ + (239.10° m' x % rainfall
recharge)

i.e. % recharge = 4% of rainfall (470 mm)
Similar calculations were made for the periods;

1969 - 1970: 5,5% rainfall recharge
1970 - 1971:. 4,3% rainfall recharge
1984 - 1985: 7,8% rainfall recharge

Up until 1976 Combro had groundwater abstractions typical for
the whole catchment. However since then abstraction on Combro
is low compared to average catchment conditions - the
calculate recharge % for 1984-1985 is therefore an
overestimate and should be about 4-5%.
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(d) Change in water levels

Figure 11 shows the changes in water levels in the vicinity of
Dendron, from 1985-1986. During this period the decrease in
ground-water storage over the 7 Ffarms (137.10° m?®) was

1,2.40° m*, During the same time the abstraction was
350.10°% w® and the irrigation return flow was
Os3:10° W™, The percentage of rainfall recharge can

therefore be calculated from:

Change in ground-water storage = rainfall recharge +
irrigation return flow - abstraction

- 1,2.10° w’ = (% recharge x 43,3.10°) + (0,5.10°) -
3,2.10%)
i.e. % recharge from rainfall = 3,8% of the yearly rainfall
(316 mm)

Out of all the methods used the results from sections (b) and
(c) are probably the most reliable. Based on these two it
would appear that the percentage of rainfall recharged is in
the vicinity of 4% of the MAP.

Depletion and replenishment rates

‘Considering that = storage is 124,7.10° m® while present
*_abstraction is 21.10° m’/year with recharge calculated at 4% of
‘the MAP, plus 20% of irrigation, then the lifespan of the aquifer

is: Storage - (abstraction - rainfall recharge - irrigation
recharge).

Lifespan = th,?.lOEmJ—(Zl.losmalyear - 7,2.10°m”/year
- 4,2.10°m’/year)

124,7.10° m® - 9,6.10° m’/year
12,9 years

Il

In order to recharge the aquifer and return water-levels to the
1980/81 levels (rise of 10 m) then a storage volume of
50,9.10° m®> must be replenished. At present abstraction and
recharge rates it would require 5 years of rainfall at 1 035 mm/year.

In order to stop any further decline in the water table under present
abstraction conditions a yearly rainfall of 834 mm is required (a 1
in 150 year event).

Safe Yield

The safe yield of an aquifer is defined as the maximum continuous
supply which can be obtained from an aquifer without causing any
undesirable effects. For the Dendron area the safe yield would be
the yield resulting for conditions when the abstraction equals the
recharge. For MAP conditions (353 mm) and a 4% rainfall recharge.
This  recharge volume would be 7,2.10° m’/year. .. If a 20%
irrigation return flow is taken into account the vdlume of water
abstraction could be increased to a safe yield of 8,6.10° m’/year.
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Discussion

Discussion so far have shown that the groundwater abstraction is
nearly 2,5 times greater than the safe yield for the area.
Groundwater levels have, since 1981, dropped at an average rate of
2 m/year. As water levels drop below the weathered granites into the
zone of f[ractured pgranites this rate of drop will increase
drastically. If abstraction rates remain constant then the expected
life span of the aquifer is in the order of 13 years. At present
only rainfall of over 834 mm/year (1:150 year event) can stop the
drop in water level. This is shown more clearly on the aquifer
lifespan nomogram (Figure 12). This nomogram allows the calculation
of the aquifer lifespan based on conditions prevailing over the last
year. If the yearly rainfall total, yearly abstraction total (for
the whole catchment) and the existing average water—levels are known
then the aquifer lifespan can be calculated. By following the arrows
from a MAP of 353 mm, via an abstraction of 21.10° mJ/year and
then via a water level of 43 mm a lifespan of 13 years is arrived
at. To calculate what rainfall is required to replenish the aquifer,
one starts at the aquifer replenishment line, working from a known
abstraction of 21.10° m*/year, wvia a 4% recharge rate to a
rainfall of 834 mm. If a 10% recharge rate was used for the same
abstraction rate then a year rainfall of 340 mm is required to
replenish the aquifer, It appears therefore that increasing the
percentage of rainfall recharge is the best way to replenish the
aquifer, thus stopping the drop in water levels (see Appendix 1).

- Figure 13 shows - the effect of water levels dropping below ° the
"weathered granite zone. As water levels drop (for a constant

abstraction rate) so the rate of water level drop increases. It is
therefore important to stop the water level from dropping below the
weathered zone.

CONCLUS | ONS

Data from the borehole and irrigation survey has been analysed and
results show a total ground-water abstraction during 1985-86 of
21.10°% w’. This greatly exceeds the aquifer's safe yield of
8,6.10° m’/year, with the result that water—-levels have declined
rapidly. Since the heavy rains of 1980-81 the rate of water level
decline has been 2 m/year. At present water-levels are fast
approaching the weathered granite/fractured granite contact - once
water levels drop below this contact the water level decline will
increase dramatically. On some farms this has already occurred. At
present  abstraction rates the. 1lifespan of the aquifer is
approximately 13 years. To increase the aquifer 1life span it is
necessary to eilher

(a) decrease abstraction rates, or
(b} to increase rainfall recharge from 4% to 10%. With the use of

artificial recharge projects (spreading ponds, infiltration dams
etc) this is possible.
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Recommendations

It is therefore recommended that for their own good the farmers must
try and decrease their groundwater abstraction volume, and they must
make a concerted effort to increase the recharge of rainfall to the
aquifer. Without this action it is estimated that the water-levels
in the Dendron area will (at present abstraction rates) drops to a
depth of 120 m by 1998 (13 years time). If this should occur
borehole yields will be low, storage minimal and costs of groundwater
abstraction will be prohibitive. A serious attempt must be made to
stabilize the water-level decline before the water—level drops into
the low storage zone of fractured granites. A Management Committee
should be formed to monitor all water levels over the next few years
and to help in starting artificial recharge projects. This Committee
should after 2 years be able to formulate a management model which
could be wused to control and advise on abstraction-drawdown
relationships for each farm.
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BOREHOLE AND [RRIGATION SURVEY

WATER USE

[ : Irrigation
D s Domestic
s i Stock

"M H Municipal

TYPE OF PUMP

W-P : Wind pump
Subm : Submersgible
Mono : Mono
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APPENDIX D

GROUND-WATER LEVELS ABOVE SEA LEVEL




APPENDIX E
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RATINFALL STATION 721/618 (WALDBURG)

YEARLY 'RAINFALL (OCTOBER - SEPTEMBER)

Year Rainfall Year Rainfall Year Rainfall
(i) [ (inmm)
» 7 |9 7 < 7
1919-1920 346,2 1947-1948 555,9 1975-1976 L48
1920-1921 301,7 1948-1949 403,6 1976-1977 395
- 1921 309,1 1949 412,0 1977 470
1922 277,1 1950 516,7 1978 231
1923 342,7 1951 418,6 1979 504
1924 443,7 1952 456,0 1980 702
1925 327,7 1953 399,8 1981 211
1926 179,7 1954 550,4 1982 61
1927 237,1 1955 428,3 1983 234
1928 2242 1956 398,6 1984 393
1929 257,4 1957 179,9 1985 316
1930 278,3 1958 388,5
1931 308,1 1969 332,1
1932 273,1 1960 425,7
1933 209,1 1961 300,0
1934 250,3 1962 349,5
1935 316,4 1963 222,0
1936 521,6 1964 120,2
1937 251,6 1965 221,7
1938 533,0 1966 435,5
1839 . 595,7 1967 270,4
1940 ¢ .- 557,3 - 1968 423,6
1941 322,5 1969 292 .4
1942 333,7 1970 310,3
1943 335,0 1971 462,5
1944 186,6 1972 475,3
1945 - 1973 388,8
1946 - 1974 539,0
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RAINFALL STATION 721/618 (WALDBURG)

/ M.UJ f}’r?\.a(/{hww (/!1 }"”M )

1

YEAR J F M A M J J A S 0 N D MAP*
1919 0 0 0 0,8 57,1 27,3 a6
1920 62,4 152,2 45,5 0,3 0 0 0,3 0,3 0 68,0 50,8 8,9 101
1921 37.9 57,0 54,4 13,0 11,4 0 0,3 ] 0 46,1 98,7 17,0 109
1922 23,9 72,9 0 3,3 1,0 0 13,2 0 17.8 24,8 43,8 277
1923 140,4 2.4 17.3 0,3 0,3 0 1,1 0 0 0 25,2 123,0 342
1921 7977 23,7 61,9 ] 27,2 0 0 2,8 7,2 16,6 119,7 96,1 443
1925 10,0 31,8 115,9 12,2 - 0,3 1,1 0 45,9 22,4 19,0 327
1926 26,2 77,5 36,1 13,4 40,5 0 47,0 0 0 0 49,1 24,9 179
1927, 11,6 22,9 21,1 20,1 6,4 0 21,3 0 1.8 83,1 14,0 21,4 237
1928 11,3 47,5 20,2 5.8 0 0 0 0 0 0 92,0 6.6 224
1929 - 38,5 19,9 18,1 9.1 0 0 0 0 10,7 19,1 27,4 28,7 257
1930 51,1 52,1 28,2 42,9 0 5.6 - - 0 0 0 53,8 278
1931 33.8 55,8 68,6 0 0 66,1 13,5 29,0 14,1 = 308
1932 64,8 34,3 63,2 7.8 31,4 0 0 0 0 19,2 - 72,6 273
1913 144,8 0 16,5 0 0 0 0 0 1 5,6 115,8 33,5 209
1934 36,1 7,6 10,5 0 0 0 0 0 7.1 1.8 45,0 41,1 250
1915 52,9 15,5 15.6 9.9 10,4 0 1] 0 1.3 0 6,4 45,2 ite
1936 126,4 47,7 78,9 4,1 4,1 1,3 1,0 0 10.4 8,4 66,9 117,13 521
1937 146, 1 117.6 49,8 5,1 0 0 0 0 16,1 7,9 15,6 105,9 251
1938 22,1 12,4 21,6 0 0 1] 0 0 41,2 107,7 0 108,2 513
1939 145,8 52,7 57,7 0 2,5 0 17,2 0 85,2 0 204,313 316,13 595
1940 32,0 97,8 67,7 16,8 0 35,6 0 0 1,8 18,5 126,2 180,5 557
1941 13,5 63,3 75,9 75,6 0 0 0 0 0 6,1 19,4 3Ja.sg 22
1912 25,4 11,5 164,2 0 41,1 0 0 0 0 20,8 kIR 19,6 i3
19413 79,0 16,8 69,5 54,0 12,7 0 23,2 0 0 10,2 57,1 56,3 1358
1944 67,4 106,9 22,4 7,1 0 7.6 0 0 g 50,3 25,4 186
1945 3o.8 62,5 6,4 7,6 0 0 3.6 3 19,8 = 0 - -
1946 - - - - - -
1947 11,4 i9,8 6,8 0 5,1 0 0 12,9 15,5 81,1 168 .4 555
1948 66,9 86,5 85.8 18,8 0 0 0 0 11,9 55,1 37.9 45,2 403
1949 143,2 16,8 2,5 57,2 0 1,8 0 0 0 6,1 72,4 97.8 412
1950 88,14  vj4,2 0 74,7 58,4 0 0 0 0.8 7.4 42,9 120.6 516
1951 18,0 4,4 129,4 110,8 82,4 0 0 40,1 1,5 100,13 48,1 91,9 418
1952 13,4 16,8 25,4 27,9 0 21,0 0 0 1,8 19,9 51,2 82.6 456
1953 “ 208,5 29,0 60,0 0 0 0,1 0 0 1,5 96,3 61,0 399
1954 140,0 62,5 0 14,0 2.5 0 0 0 0 4] 69,1 75,5 550
1955 66,5 272,5 51,0 5.5 0 0 0 7.3 0 81,5 73.5 85,5 428
1956 6,0 120,0 11,5 25,0 15,5 9,8 0 0 4,5 8,5 12,5 96,5 3os
1957 10,5 127,0 9,5 58,5 0 12,0 95 0 0 55,0 18,0 91.0 179
1958 15,5 0 0 0,2 0 0,2 0 16,0 41,0 21,7 190,0 a8
1959 2,0 Bl.8 12,0 2,0 0 1} 0 14,0 31,5 13,1 40,5 62,5 iz
1960 16,5 64,0 86,5 32,5 0 9,0 0 0 0 14,5 49,0 102,7 425
1961 67,0 135,5 23,0 3a,0 0 0 0 12,0 0 3.0 59,5 38,5 300
1962 31,0 24,0 53.5 90,5 0 0 0 0 = 3,5 91,0 78,0 149
19631 33,5 0 12,0 55,0 11,0 45,5 6.5 0 0 18,5 1,5 42,0 222
1964 78,5 70,0 0 11,5 0 0 0 0 0 25,7 32,5 45,5 120
1965 7.5 9,0 0 0 0 0 0 0 0 0 108,7 31,5 221
1966 15,0 44,5 0 0 0 0 0 o . 0 5,0 48,5 30,0 435
1967 212,5 55,0 14,5 40,0 0 0 0 0 0 12,5 83,5 13,4 270
1968 29,0 31,5 28,5 41,0 19,0 12,0 0 : 0 0 0 122,0 423
1969 6,8 12,0 215,5 3Jo,o0 0 0 0 0 7.3 45,8 72,6 81,7 292
1970 0 14,5 0 0 0 1,0 6,0 0 0 1,0 34,5 127.,0 310
1971 29,8 0 13,0 27,0 16,0 0 0 0’ 0 79,0 16,0 73,0 462
1972 162,5 50,2 47,1 22,7 12,5 0 0 0 11,0 61,6 59,6 117.2 475
1973 47,5 61,4 74,5 12,5 0 0 0 0 52,0 a1,1 57.5 103,7 188
1974 65,0 15,5 14,0 0 0 0 21,0 0 50.2 0 1711 61,8 539
1975 143,7 62,7 12,0 14,5 0 0 0 0 0 0 27.5 173,7 448
1976 11,0 110,0 113.6 13,0 0 0 0 0 0 10,5 79,5 34,5 395
1977 102,0 79,5 72,1 9,0 8,0 0 0 0 78,0 10,0 1} 149,5 470
1978 202,9 0 29,7 0 0 0 0 0 0 0 62,6 .0 231
1979 13,0 19,5 68,0 7,5 0 0 0 42,7 0 25,5 84,5 91,5 504
1980 125,5 135,0 0 0 0 0 0 0 3a.5 27,0 93,5 40,5 702
1981 345,0 65,5 47,0 49,5 0 0 0 0 6.0 10,0 61,5 i8,0 211
1982 83,0 0 0 12,5 0 0 0 0 i} 19,0 42,5 0 61
1983 0 0 0 55,0 0 11,0 0 0 0 0 41,0 61,0 234
1984 18,0 8,0 86,0 0 0 2,0 18,5 0 10,5 53,5 58,0 9.5 393
1985 97,5 125,5 19,0 0 52,0 0 0 28,0 6,0 53.0 27,0 107,0 316
1986 0 95,0 10,10 0

Average 66,0 57,2 42,0 16,3 7,6 2,9 3.7 2,4 9,1 23,8 342 68,6 353.8

MAP': MEAN ANNUAL PRECIPITATION

(OCTOBER SEPTEMBER)
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APPENDIX F

GROUNDWATER ELECTRICAL CONDUCTIVITY DATA




APPENDIX G

GRAPHS OF WATER LEVELS
(1976 - 1986)
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DEPTHS OF WEATHERING




APPENDIX I

DENDRON - ARTIFICIAL RECHARGE ON THE FARMS
POTSDAM AND GELUKSFONTEIN




DENDRON - ARTIFICIAL RECHARGE ON THE
FARMS POTSDAM AND GELUKSFONTEIN

(STUDY PROPOSAL)

J.L. JOLLY

NOVEMBER 1986

 DIRECTORATE:  GEOHYDROLOGY
DEPARTHENT OF WATER AFFAIRS
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AIMS OF THE STUDY

(1) To ascertain the effect of the artificial recharge scheme on the
groundwater system.

(2) To quantify the amounts of recharge involved, and
(3) «+ To measure changes in groundwater levels caused by artificial recharge.

In order to satisfy these aims specific methods of study must be
undertaken.

STUDY METHODS

(1) The dams must be surveyed so that the volume of water contained in the
dams is known at all times. The depth of water in the dams must be
measured on a twice weekly basis.

(2) Evaporation and rainfall data must be obtained from the existing pans
and gauges on the farm Potsdam (Owner J. Roos 0152232 - 2622)

(3) At least three automatic water level recorders must be placed on open
boreholes, while all the other open boreholes must have their
waterlevels measured on a fortnightly basis.

(4) . Tﬁe_study will last for one rainfall season (October 1986 - March 1987)
and. the results will be written up as a supplement to the borehole
survey report on the Dendron Area.

COMPLETED WORK

During the week 20 - 24 October three water level recorders were installed
while the two dams were surveyed and the gauges plates installed. The
recorders were installed in two holes on Geluksfontein (39 + 40) and in hole
19 on Potsdam while the details of the dams areas, depths and volumes are
contained in Figures 1 and 2. '
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INTRODUCTION

Nuring July and August of 1986 a borehole survey was undertaken in the Dendron
area. During this peried a number of Farmers who were troubled by decreasing
borehole vields and a deepening water table expressed an interest in
artificial recharge of the groundwater system. 8ince no scientific work has
been undertaken with respect to artificial recharge in this area the
Directorate was unable to provide any advice as to the possible success of
artificial recharge schemes. It was therefore decided that an exigsting
~ recharge scheme should be monitored Lo assess its potential.

STUDY AREA

The study area consists of the farms Potsdam and Geluksfontein, situated 5 km
north of Dendron in the Northern Transvaal. (See Map 1) The two farms are
cwned by Mr Johan Becker (015 2232-130) who in June 1984 built two earth dams
with the idea of containing the runoff from the Dooringlaagte non-perenial
stream. Under normal yearly rainfall, (400 mm) this sEream flows for about 4
~ 5 days/year, a considerable amount of rainfall being lost as runoff. The
recharge from these dams appears to be successful, bult has never bheen
quantified.

The study area is underlain by granites and gneisses of the Archaean Compleux,
which, in the vicinity of the two dams, are apparently weathered to 150 -
200 m. Within a 2 km radius of the dams 45 boreholes exist. Of these 13 are
unequipnped and open, 18 are’ being pumped while the rest are blocked or dry.
The details of the pumped holes are as follows:

Lorehole Yield Abstraction Cond. Depth
number rate (mS/m)
(£/sec) (£/sec - hours/week)

Potsdam 13 38 12,6 - 60 120 73,4
16 40 15,7 - 60 120 67,3
17 44 15,7 - 60 140 198,4
18 L4y 15,7 - 60 _ 120 76,4
26 40 1051 - 60 ) L40 62,6
28 40 - 60 3 140
29 38 18,8 - 60 110 85,6
30 8 1, - 60 ! 120 55,0
31 40 £S5, 2 - 60 110 70,3

Celuksfontein )

2 15 10,0 - 60 150 48,4

1.2 - 1,7 - 30 220 -
28 15 10,1 - 60 180 55,0
31 35 18,8 - 72 150 6 4
32 35 18,8 - 72 150 122, 3
33 8 7,6 - 72 185 48,9
35 3 2,7 - 20 24,0 /35,8
36 - 1,1 - 20 240 -
1 ” 1,3 - 40 910) o
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Cadastral farm

Borehole no.

Depth of

Depth to base
of heavily de-
composed and

Depth of base of

(1974 Survey) borehole weathered transition zone
granite
(m) (m) (m)
Anex Alion 57A 36,0 32,6 » 36,0
Bellevue 98 3753 33,5 e Hi.4 !
101 32, > 32,9 7 !
Bloempiesvlei 764 73,2 37,2 60,0
213A 47,2 + 15 y 47,2
Boomzien 32 39,6 > 39,6 ?
32A 45,7 33,5 > 45,7 H
33A 29,0 > 29,0 ? '
35 43,6 Decomposed dolerite to 35 m
37 27,4 > 27,4 ?
70 30,5 + 74 No transition zone
186 50,3 39,6 No transition zone
186A 89,3 ¢ 24,0 51,8
187 38,1 + 12 > 38,1
190 64,0 45,7 58,0
192 36,6 + 12 33,5
219 27,4 21,3 No transition zone
Combro 217 29,3 > 29,3 ?
220 43,9 42,1 < 43,9
220A 46,6 ¢« 24,0 > 46,6
220B 48,2 + 15 41,2 1
221 52,1 ? 45,7
222C 45,7 ? 42,6
226A 61,0 + 15 < 61,0 |
228 34,4 + 21 > 34,4
231 49,4 ? > 49,4 i
Dedimus 59 60,8 ? 55,7
151B 53,0 34,0 No transition zone
153 135,3 2 > 67,7
159 59,6 49,7 ?
Duitsland 6 50,3 » 50,3 7
45 38,1 + 18 + 27
48A 62,2 Sporadic > 54,9
53B 91,1 + 12 45,7
133A ? < 18 ?




Depth to base
of heavily de-

Cadastral farm Borehole no. Depth of composed and Depth of base of
(1974 Survey) borehole weathered transition zone
granite
(m) (m) (m)
" Geluksfontein 3A ? < 12 ?
3B ? ? + 39
19 30,8 > 30,8 ?
20 36,6 27,4 No transition zone
104 63,7 <« 6 36,0
106 ? + 18 31,1
108 78,3 18,0 ‘ 32,0
109 61,9 21,0 48,5
122 28,3 ¢ 15 > 28,3
123A 29,0 Nil > 29,0
124 56,4 + 18 42,7
125 51,0 < 6 < 51,0
Groothoek 72 61,0 + 36 46,0
206A 79,3 + 30 > 79,3
Inderhiken 177 56,4 > 56,4 ?
Kraaifontein 65 : 51,9 + 24 > 51,9
P 67 ' 42,7 > 42,7 ?
73A 56,4 + 30 > 56,4
162 61,0 + 18 < 46 7
1624 ? + 30 49,0
165 75,6 + 18 + 50
175 . 80,8 ? 60,4 7
Kwaggasbult 167 87,2 < 48,8 ? < 87,2
Potsdam 197 21,6 ? > 21,6
Tweefontein 135A 4Lt |8 < 12,0 16,0
137 54,9 + 12 39,6
137A 39,6 + 21 y 39,6
139 61,0 + 12 35,0 ?
141 50,9 +.24 43,6
1444 64,9 < 24 64,9
145 69,8 ? 64,0
146 110,3 ¢ 18 No transition zone
146A 57,9 + 42 < 57,9
148 49,7 3345 No transition zone
149 40,2 < 12,0 No transition zone

215 31,7 > 31,7 ?




o
‘ ot
o B o |

T SnWToST!
0Lt £ SnUTRag|
Sq o1 snutpaq|
56 €1 snurtpag ’
0Tt 3 SnuTpag
S6 S SnuTpag
56 n sutpsq i
ont 0t Qxqmogy
o€l 9 oxgmoy .
0zl g 0xqua) ’ 08T T taTASST(15mB0Tg
011 T oxqmop ORI 6T tatassilysmeo1g
o011 £E doog sntpnern 081 8t tatasstlismeolg
011 zE doog snrpnetp 011 91 Te1asaTlyaus0Tg
01t 6T doog snrpnet) 011 cT Tatasatl3ama01g
oot 14 doog smrpnei) 011 91 131asat[1awa0Tg
0z1 €T doog smrpnei) el £1 tatasatliswsorg
01 Tt daop snrpnet] 06T 1T TaTagaTl35Wa0Tg
011 ic doog snipneTn oSt 8 TeTasatliswa0Tg
071 0t doog satpnet) 061 g Ta1aSaT{5we0Tg
STl 61 doog snipnet) co1 81 snafysg
0E1 L1 dooy smrpner) CLT o “HENE . LT SMATT=g
001 LA doog snrpnet) 01z 91 INATTag
CET ET doog snrpneT) QeI L as snaTT=d
0z1 z1 dang 01t A anaTrsg
001 7 Sang 01T 91 snall=g
0ET 9t . 3Isurog 01 g anAfTag
co1 HE jsoIzog STT z anATTag
S0T EE jsuiog S6 1 sSnATTag
901 TE isurog S/ (138 11codsueetaeg
E0T . 0E 3suzog 00T 9 jrocdsueeTABg
€01 62 ' jsuxog 001 8T urasjuozTaddy
cH 8T isuIog 001 (=21 utsjunoyTaddy
GLT 9z isuzog . 011 11 urajooyraddy
0zt 91 jsuzog 0ET o1 urajoozraddy
g6 it Isurog , 0ZT g orajnogyaddy
S01 9 jsuiog 0BT z urajnogyTaddy
S0t € isuxog g (v} T UOTIY Xauy
S0t 1 jsuaog ; 081 T TOTTY XaLy
OET e uaIziwoog 001 o1 UOTTV Xauy
ol cE uatzuoog €01 LA UoTTy Xauy
sl EE HaLZUMCeH 01 8 UOTIV XATY
it 1t ustzwaog 0z1 ! uoTiy xsuy
061 OE uatzwaog [« z UOTTY Xauy
061 6T uatzuwoog 0zT 11 danqualiy
07t 74 usaTZWoog (1304 g Sanqualfy
1 z uatTzmecg
0Z1 FA usTzwoog
0c1 £1 uaTzwoog (/s
0%l 11 usaizmoog .t ALIATIDNANOD YITWAN ITOREH0H
(w/sm)
ALTAIIONGANOD e YITWAN FTORIHOE
7 AZIAIZIONMNOD HELVMANAQYD :ININHII¥WD IIFVFIDNINOQ

Ssooww 307 YO1z0/d€z10/PR/ 011



26 g 1TnES IS
S0t £ 1[nesIsumTy
56 ) JTRESISUTN
0ct g IrnesIaumaty
0tt o JNEsISTWIN
011 4 J[nesIsummTy
SL1 ET I3A0UBH M3N
ove Tl ISAOUBH Moy
08T 11 ISAQUBH MaN
oyl ! JAAQUBE MON
vt 9 Ianousy MsN
09z < Isnousg M3y
06T it ISACUBH mapy
061 1 IBACUER Map
o7l L1 BIJTN SNId 8N
£0T 97 BIIT SNI4 8N
01t ST BI3TN 9nTd 3N
€1t ET BI3TQ) SNIg 3N
0ET 11 BIITIN 5014 SN
01T 01 BIIIN SATd 23N
0Tt 6 BIITN SNId SN
gzt L BI3TN SOId 3N
86 9 BIIIQ SUIZ AN
06 < BIITIN SAT4 SN
01T £ BIITIO SNI4 AN
00T 8E TeqiIapuea)y
S1t ' £ TeqIzapueay
S6 9t Teq3Iapueay
08 0t Teq3lIapuesy
SL 6% Teq3Ispuesy
06 8z Teq3lIapOEay]
08 9z 1eq3aspuzay
08 14 {eq3IspuBay
<8 0T TFu3zapueay
08 8 Teqiaspueay
08 L Teq1Iapuea)y
74 11 IQIBIISAAT
5L 8 JgIeTIsgya
011 Tl 31nqs5e3Teay
001 1t 3ingsedTesy
ott 6 31ngs=3Feuy
0tT g 3rngse=9eay
0T1 < atngseddeay
oot z 3Tnqsedfeay
S8 1 31ngse88eay
¢l 1z uTI3UCITRETY
ovi 0c UT33U0JTERIY
ont 61 UTIIUOITRRIY
(w/sw)

SLTATTSNOAnA

R IR BB O 10)

YITIN TTICEZNCE

001 vl uTIIoOITREIY|
a7l it LFSIUCITERIY,
st at urszoozTzeDy/
get 8 UI31U0JTERIY
0zt C . 2z3eaddtuoy
0ET 1 z3e333Tuny
06c 7E 3TY107 utaTy
062 EE STTT0) BTATY
ont 6T STT1C) utaly
ovi T 8TTI0) UTaTY
00z €T STTT0] UTaTy
LG Iz ST110D UTaTy
0tz ST 8TT1100 ISy
091 0z 3TTTIO00 T3y
L1 61 STTTO) ursTy
0tz (4 STTIOD UTsTy
00z ot STT100 UIaTY
R oce 6 3TTI0D urapy
S0t 91 uayryIapug
001 w1 uayTyIapuy
00t Tl U3 TyYISpuy
<8 11 uSHTYIIPUT
00% g oa{TYIIpur
001 £ uaxIyIapuy
0LT z TayTYIIpPUT
STl I 130030015
SET 0t q30q3onzn
0tz 7 OTajuogsynTas
om..m z uI33003J5A0T3
oﬁu. 1% UISINAISENT3
cml_. 6E uI33u03Isynisn
0we 9g UIIUOISHNTIY
owe 3 OT33U03ISANTag
§81 #E uI3IU0ISANTIY
S81 EE UIaluolsyniagy
0st TE UT31U0ISANT39
0ct 1€ UT3IU0ISANTIH
081 8T uIsjucisynian
S81 0z uIsjucISYNias
0zt 81 UISIU0ISHNTI
peT g1 I23U03ISYNTE9
0c? T UI31U03ISANTaY
oce 11 T3IWOISANTSH
ont 71 PUBTY2SI T
0L1 £1 puBIYISI TN
o071 11 pueTgIsITNg
0T 4 PUBTYISITNE
one c PuUB[YaSITINQ
!

(w/sur)

ALIATZIONONOD

MITEN TTOETUOT

o



121 | 5% = mwmzh_

0% iE UI3IUCISIHEL |

! 1 i 1% UT51UCIIML |

Q0% 31 . UT3100I55M] |

0tl el UIsijuoIsamy

1% 6 UTIIUOIIFML

0cl B UT33U0Ia3MT

191 L UT33UDI3IML

Q51 £ ©T33335

001 g ‘oyosg
Q6 e D,ﬂnm

0L L4 ayog

P 011 e doyrooy

00T Tt doytooy

£8 T dojtooy

SL1 5 dojxtooy

011 1T dojtooy

Q11 01 dojrooy

011 1 doytooy

011 91 1TTuPaY

011 4, v €T 1TTUP3Y

m/SWEET  :XITAIIONANOD FOHVEIAY 8ST  :STTORIYCE 40 WITWAN 011 . T T1T9Pa%
0Lt i mueps3og

0z1 o weEps3jog

811 6E weps3og

01t 11 ndpuey 0Tl LT mepsjog
0ot ¢ ndpuey co1 o€ weps3og
0ot [ ndpuag 011 1€ wEps104
4 9 ndpuez 0zl 0t wepsiog
0zT1 z ndpuegz 011 6T meps30g
S0t ST A30% ont 8T weps3og
S0t w1 JqI0X ont 9z weps3oq
€01 ET A30x SLT z meEps3og
01t Tl 30X 051 ZT TWEPS3I0g
<8 6 Jacx 0g1 81 meEps3og
001 8 AI0x * or1t L1 meps3og
0s1 S AI1cx 021 9T weps3jog
01T € jz10x 0zl EL weps304
0z1 8 daopsyzmy ' 501 9 meps3og
Sl < dzopsyziny cot z 315134
ont c mTauIsay o0t 1 8153373
ont b WT3YISap 08 Fas uedsfizeg
OET 4T Jangpian cg eI wedsfizeg
00% Vi 3mgpTEn 03 ot gedsiizeg
002 £C dmaqprapn 06 / uzdskigeg
00t T dangprepn 011 ST ITNESISWaTy
0tc 9T 2ingpreEn 011 Las 1{nesIsunTy
ont ki 3angpiey 13 71 JINEsISWmITY
0c1 ] S8ingprep 061 11 JNEsISWmITy
00z E FmgpTEy - Q11 ] J[nesIauty

(w/sm) - - (u/5m)

JLIAIZONANOD MZZTIN ITOHEHOE ATFAIIIAIDI0D RN muummmomw




JL1-JB-08103/0160A

DORINGLAAGTE CATCHMENT - GROUND WATER LEVELS ABOVE SEA LEVEL

Borhale number

Elevation above sea level**

Water level depth
(meters below

Ground -water level

(meters above

surface) sea level)
Feetl Meters
Altenburg 10" 3 020 923,54 23,13 900,21
Altenburg 11* 3 030 926,60 26,68 899,92
Anex Alion 1 3 375 1 032,11 21,62 1 010,49
" Anex Alion 10 3 400 1 039,75 16,21 993,54
Anex Ation 12 3 375 1 032,11 28,04 1 004,07
Anex Alion 17 1 410 1 042,81 19,15 1 003,46
Anex Alian 19 3 400 1 019,75 40,21 999,51
Anex Alion 24 3 350 1 024,46 23,34 1 001,12
Anex Alion 25 3 375 1032, 31,56 1 000,56
: Appelfontein 5 3 600 1 100,91 1100,00 -1 000,91
Appelfontein 13 3 560 1 088,68 31,61 1 057,07
Appelfontein 14 3 560 1 088,68 31,86 1 056,82
Appelfontein 17 J 560 1 088,68 58,91 V029,77
Appelfontein 19 31 565 1 090,21 54,44 1 035,77
Baviaanspoort 2 3 240 990,82 25,69 965,13
Baviaanspoort 8 3 250 993,88 62,32 931,56
Baviaanspoort 9% 3 225 986,24 72,55 913,69
Bellvue 3* 3 300 1 009,17 10,52 998,65
Bellvue 4 3 305 1 010,70 9,68. 1 001,02
Bellvue 15* 3 230 987,76 64,44 023,32
Bellvue 19 3 300 1 009,17 23,28 985,89
Bloempiesviei 1 3 140 960,24 58,65 901,59
Bloempiesvlei 5 3130 957,19 19,98 937,21
Bloempiesviei 6™ 3 135 958,71 17,74 940,97
Bloempiesviei 11* 3 135 958,71 18,12 940,59
Bloempiesvlei 17 3 190 975,51 316,90 938,63
Bloempiesvlei 25 3 150 963,10 25,80 937,50
Bloempiesvlei 27 3 190 975,53 35,136 940,17
Boomzien 2 3 355 1.025,99 37,56 988,43
Boomzien 6 3 1355 1 025,99 42,25 983,74
Boomzien . .09 3 390 .1 036,69 31,24 1 005,45
Boomzien’ e 12 3 390 1 036,69 26,35 1 010,34
Boomzien 14 3 195 1 038,23 23,34 1 014,89
Boomzien 15 1 195 1 038,23 26,20 1 012,03
Boomzien 16 3 400 1 039,75 27,55 1 012,20
Boomzien 24 3 150 1 024,46 57,18 967,28
Boomzien 27 3 3558 1 025,99 44 ,36. 981,63
Boomzien 28" 3 390 1 016,69 30,52 1 006,17
Boomzien 32 3 355 1 025,99 16,00 1 009,99
Boomzien 16 3 325 1 025,99 32,51 993,48
Bornst 5% 3 220 984,71 58,74 925,97
Bornst 13 3 150 961,130 61,24 902,06
Bornst 15 3 1585 964,83 57,31 907,52
Bornst 23 3 090 944,95 54,69 890, 35
Bornst 24 3 140 960,24 44,47 915,77
Bornst 35 3 145 961,77 64,06 897,71
Burg 6 3 250 993,88 48,32 945,56
Burg 8 3 260 996,94 34,14 962,80
Burg 9 1 260 996,94 34,09 962,85
Burg 10 3 270 1 000,00 34,05 965,95
Burg 12* 3 290 1 006,11 15,59 970,52
Burg 13 3 290 1 006,11 32,33 973,78
Burg 14 3 270 1 000,00 34,05 965,95
Claudius Hoop 2 3 240 990,82 54,80 936,02
Claudius Hoop & J 240 990,82 76,40 914,42
Claudius Hoop 6 3 240 990,82 76,40 914,42
Claudius Hoop 7% 3 160 966, 36 71,91 894,45
Claudius Hoop 10 3 165 967,89 63,93 903,96
Claudius Hoap 16 3 240 990, 82 69,71 921,11
Claudius Hoop 27* 3 185 974,01 64,36 909,65
Claudius Hoop 28* 3 185 974,01 63,10 910,91
Claudius Hoop 34 3 160 966,16 69,11 897,05

b EQUIPPED BOREHOLES
** ELEVATION OBTAINED

INTERVAL

FROM A 1:50 000 TOPOGRAPHICAL MAP, WITH A SOFT CONTOUR




JLJZJB/08101/0160A

DORINGLAAGTE CATCHMENT - GROUND-WATER LEVELS ABOVE SEA LEVEL

Borhole number Elevation above sea level** Water level depth  Ground water Tevel
(meters below {meters above
surface) sea level)
Feet Meters
“Combro 7™ 3 450 1 055,04 28,52 1 026,52
Combro & 15 3 360 1 027,52 24,85 1 002,67
Combro - 17 3 435 1 050,46 22,48 1 027,98
Combro 20 3 400 1 039,75 28,74 1 011,01
Dedimus 2 3 445 1 053,52 312,35 1 021,17
Dedimus 1 3 460 1 058,10 319,85 1 018,25
-Dedimus 12 3 450 1 055,04 42,11 1 012,93
Dedimus 17 3 4158 1 044,34 37,74 . 1 006,60
Dedimus 18 3 410 1 042,81 36,91 1 005,90
Dedimus 19 3 420 1 045,87 31,92 1 013,95
Dedimus 20 3 420 1 045,87 10,66 1 015,21
Dedimus 21 3 425 1 047,40 31,01 1 016,39
Dedimus 22 3 460 1 058,10 312,88 1 025,22
Dedimus 25 3 455 1 056,57 27,38 1 029,19
Dedimus 26 3 460 1 058,10 28,12 1 029,98
Pedimus 27 3 470 1 061,16 30,65 1 030,51
Duitschland k| 3 330 1 018,35 20,31 998,04
Duitschland 4 3 330 1 018,135 21,30 997,05
Duitschland 6 3 340 1 021,91 43,56 977,85
Duitschland 9 3 390 1 016,69 28,00 1 008,69
Duitschland 14% 3 400 1 039,75 18,81 1 000,94
Duitschland 15* 3 195 1 038,23 30,61 1 007,62
Duitschland 16 3 330 1 018,35 21,64 996,71
Duitschland 18 3 355 1 025,99 15,24 . 1 010,75
Geluksfontein 1 3 280 1 003,06 317,00 966,06
Geluksfontein 2% 3 265 998,47 37,50 960,97
Geluksfontein 7 3 260 996,94 29,35 967,59
Gcluksfnntein_ 8 3 240 990,82 18,75 972,07
Geluksfontein @9 3 240 © 990,82 19,11 971,71
Geluksfontein . 13 3 260 996,94 28,74 968, 20
Geluksfontein 19 3 290 1 006,11 18,66 987,45
Geluksfontein 23 3 250 993,88 18,76 975,12
Geluksfontein 25 3 210 1 012,23 9,58 1 002,65
Geluksfontein 37 3 260 996,94 29,07 967,87
Geluksfontein 38 3 255 995,41 21,00 974,41
Geluksfontein 39* 3 300 1 009,17 21,16 988,01
Geluksfontein 40 3 280 1 001.06 23,43 979,63
Geluksfontein 42 3 275 1 001,52 22,78 078,74
Geluksfontein 43 3 275 1 001,52 22,78 978,74
Geluksfontein 44 3 255 995,41 32,20 963,21
Geluksfontein 45 3 260 996,94 37,40 959,54
Groothoek K} 3 300 1 009,17 100,90. 908,27
Groothock q* 3 300 1 009,17 85,63 921,54
Groothoek 10* 3 250 993,88 58,04 935,84
Groothoek 11 1 250 993,88 590,66 . 934,22
Groothoek 12* 3 250 993,88 51,45 : 042,413
Groothoek 13* 3 300 1 009,17 1100,90 : 908,27
Groothoek 14 3 300 1 009,17 1100,00 -909,17
Groothoek 15 3 300 1 009,17 +100,00 909,17
Inderhiken 1 3 410 1 048,93 23,92 1 025,01
Inderhiken 13 3 480 1 064,22 30,84 1 033,38
Inderhiken 15 3 490 1 067,28 35,05 1 032,23
Inderhiken 17 J 550 1 085,62 70,41 1 015,21
Klein Collie q 3 220 984,71 10,18 954,51
Klein Collie 5 3 200 978,59 28,12 950,47
Klein Collie 16" 3 160 966,16 315,94 930,42
Klein Collie 17 3 160 966, 16 16,60 929,76
Klein Collie 22% 3 220 984,71 62,67 Bd6,04
Klein Collie 24 3 220 984,71 41,25 943,46
Kraaifantein 2 3 550 1 085,63 66,59 1 019,04
Kraaifontein 5 3 500 1 070,33 31,49 1 038,84 i




A

JLI/2B/0BI10J/0160A

DORINGLAAGTE CATCHMENT GROUND -WATER LEVELS ABOVE SEA LEVEL

Borhole number Elevation above sea level** Water level depth Ground-water Tlevel
{(meters below (meters above
surface) sea level)
Feet Meters

-Kraaifontein 6 3 500 1 070,33 32,62 . 1 037,71
Kraaifontein 7 3 530 1 079,52 64,65 1 014,87
Kraaifontein 18 3 550 1 085,62 +100,00 985,63

, Kraaifontein 22 3 520 1 076,45 63,97 1 012,48
Kraatfontein 23 3 520 1 076,45 +100,00 976,45
Kraaifontein 24 1 555 1 087,15 69,12 1 018,03
Kraaifontein 25~ 3 550 1 085,63 65,15 1 020,48
Kwaggabult 13 31 550 1 085,63 72,16 1 013,47
Lekkerlacht 3 3 670 1 107,03 +100,00 1 007,03
Lekkerlacht 9 3 610 1 103,97 83,50 1 020,47
Meanderthal [ 3l 520 1 076,45 60,93 1 015,52
Meanderthal 9 3 550 1 085,63 56,80 1 028,83
Meanderthal 13 3 590 1 077,86 B1,61 1 016,25
Meanderthal 17 3l 605 1 102,45 51,16 1 051,29
Meanderthal 21 3 625 1 108,56 87.17 1 021,39
Meanderthal 24 3 640 1 113,15 61,55 1 051,60
Meanderthal 31 3 590 1 097,86 80,95 1 016,91
Meanderthal 32 1 605 1 102,46 64,76 1 037,70
Meanderthal 33 3 5258 1 077,98 34,12 1 043,86
Meanderthal 34 3 540 1 082,56 76,55 1 006,01
Meanderthal 15 3 590 1 097,86 73,24 1 029,62
Ne Plus Ultra 8 3110 951,07 54,90 . 896,17
Ne Plus Ultra 12 3 030 926,60 35,24 891,136
New Hanover 1* 3 125 955,66 16,20 939,46
New Hanover 2 3 125 955,66 15,90 539,76
New Hanover 5 3 150 963,10 36,00 927,30
New Hanover 7% 3 110 951,07 36,52 914,55
New Hanover , 8 3 150 963,30 316,61 926,69
Nimmersaylt®. - 13 3 070 - 918,83 46,14 92,69
Patryspan 14 3 640 1 113,15 61,85 1 067,01
Patryspan 16 3 605 1.102,45 71,68 1 030,77
Patryspan 18 3 590 1 097,86 79,07 1 018,79
Patryspan 19 3 590 1 097,86 79,11 1 018,45
Potsdam 8 3 320 1 015,29 34,08 . 951,21
Potsdam 13* 3 295 1 007,668 43,50 964,16
Potsdam 15% 3 285 1 004,58 41,07 963,51
Potsdam 19 3 278 1 001,53 41,91 949,62
Patsdam 26* 3 260 996,94 16,08 960,86
Potsdam 14 3 285 1 004,58 44,71 959,87
Potsdam 35 3 3158 1 013,76 55,15 958,61
Potsdam 38 3 320 1 015,29 10,413 984 .86
Potsdam 42 3 320 1 015,29 12,22 083,07
Redhill 1 3 150 963,30 14 .41 918.89
Redhill 3 3 160 966, 36 55,21 911,15
Redhill 4 3 160 966, 36 55,54 910,82
Redhill 7 1 200 978,59 54,57 ' 924,04
Redhill 8 3 200 978,59 54,84 = 923,75
Redhill 9 3180 972,47 59,04 ' 913,43
Redhill 12 3 2068 980,12 61,28 918,84
Redhill 13 3 210 981,65 62,09 ; 919,56
Redhill 14% 3 200 978,59 61,10 917,49
Redhill 17 3 160 966, 36 46,82 919,54
Rooikop 5 3 165 967,89 51,53 916,136
Rooikop 6> 1 160 966,36 42,55 923,81
Rooikop 7 3 150 963,30 46,34 916,96
Rooikop 12 3 160 966,36 16,34 . 920,02
Rooikop 14 3160 966,36 52,40 913,96
Rooikop 16 3 160 966, 36 B1:31- 915,05
Rooikop 17 3 165 967,89 51,85 916,04
Rooikop 18 3 150 963,130 64,60 898,70
Rooikap 22 3 150 963,30 57,57 905,73 .




JLI/IB/0B101/0160A

DORINGLAAGTE CATCHMENT GROUND WATER LEVELS ABOVE SEA LEVEL

Barhole number Elevation above sea level** Water level depth  Ground water level
{meters below (meters above
surface) sea level)
Feet Meters

Rooikop 21 3 150 963,30 46,96 916, 34

Rooikop+ 24 3 140 960, 24 17,34 912,90

RooiRop' 25 3 140 960,24 47,45 912,79

; Rooikop 26 3 140 960,24 48,38 911,86
. Soho 3 3 720 1 137,61 11,01 1 096.,6

Soho 10 3 640 1 113,15 86,138 1 026,77

Scho 12 3 615 1 111,62 +100,00 1 011,62

Tweefontein 8~ 3 385 1 035,16 17,136 1 017,80

Tweefontein 14 3 500 1 070,34 34,54 1 035,80

Tweefontein 17 3 275 1 032,11 23,87 1 008,24

Tweefontein 20 3 410 1 042,81 21,22 1 021,59

Tweefontein 23 3 510 1 073,39 68,65 1 004,74

Tweefontein 26 3 470 1 061,16 27,86 1 033,30

Tweefontein 27 3 470 1 061,16 31,74 1 029,42

Waldburg 7 3 190 975,54 22,53 953,01

Waldburg B 3 195 977,06 30,56 946,50

Waldburg 11 3170 969,42 21,98 947,44

Waldburg 21 3 120 969,42 30,42 539,00

Waldburg 22 3170 969,42 30,15 939,27

Waldburg 24 31170 969,42 30,15 939,27

Waldburg 25 3 185 574,00 31,50 942,50

Waldburg 30 3 240 990,82 45,84 944,948

Westheim 1 3 655 1117,73 27,61 1 090,12

Westheim 2 3 655 1 117,73 28,74 1 089,00

York 2 3120 954,13 54,10 900,03

York 4 3 120 954,13 38,32 915,81

York 6 3115 952,59 22,32 930,27

York W 3 105 949,54 53,10 996,44

York ! S .10 3120 954,113 53,46 900,67

York 16 3 090 944,95 44 17 900,78

York 17 3 090 944,95 45,50 899,45

York 18 3 140 960,24 51,10 909, 14

York 19 3 150 961,130 43,45 919,85

York 20 J 110 951,07 46,99 904,08
Range: Range:
944,95 881,63
1 137,61 Average: 1 057,07

43,B7 m
223

Borecholes
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CADASTRAL FARM NAME: BELLVUE

Groundwater level E.C.
Borehole Owner Water |Type of |Tested |Present Pumping periods Borehole Other information
no. use pump yield yield |and quantity Date |Depth below |depth (mS/m) |Date
abstracted collar
(1/s) (1/s) (1/s - hrs/week) {(m) (m)

BE 1 M. Baikie S W-P <1,26 15,3 95 23/9
2 M. Baijkie S, I |Turb. 12,64 12,64 - @D 48.9 125 23/9
3 M. Baikie Not None 1,26 Not used 23/9 10,52 Benthole
4 M. Baikie Not Broken 1,0 Not used 23/9 9,68 m <30,6

W-P

5 M. Baikie I Spiral 7,58 - &0 73,4 120 23/9
6 M. Baikie I Turb. 12,64 - 60 79,5 120 23/9
7 M.J. Botha (Rustig) S W-P 110 13/8
8 M.J. Botha Unknown borehole
9 M. Baikie No Tonger exists
10 M.J. Botha Not None Not used Fallen in
11 M.J. Botha Not None Not used Dry
12 M.J. Botha Borehole ploughed over
13 M.J. Botha Not None Not used Dry
14 M.J. Botha I Mono 7,9 7,5 - 20 70,4 135 13/8
15 M.J. Botha I Pump out 1/8 64,44 Pump being repaired
16 M.Jd. Botha I, D 4" mono i8,8 - 20 79,5 210 13/8
17 M.J. Botha I Turb. 5 - 20 82,0 175 13/8
18 M.J. Baikie D, S Spiratl 3,79 - 30 45,8 105 23/9
19 M.J. Baikie Not None 0,6 Not used . 23/% 23,28
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