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This report denls with the ground water potontial
and related aspects of the alluvial basin of the Crocodile

River, from which Thabazimbi derives its water. The investi-
gation was undertaken at the request of the South African

Iron and Stesl Corporation (ISCOR) in order to appraise the

ground water resources of the area.

The major aspects of the ocourrence of sround
water and its interrelatinon with the geology nre discusszed.
Betinates of the gafe yield of the aquifer systen were made
from punping tests and a water balance study, and conpaired

with a theoretical estimation based on borehole logs,

The effect which dams being built upstrean of the
punping area ig likely to induce in the river flow, was

also investigated.

Introduction:

ibundant zround water esources underlie the
Crocodile River basin. Thess Tresources have lately heen
developad extensively at several places along the river,
for instance at Brita, Kozdoeskop, Thabazirbi and in the

Makoppa =zrea,

The ground water is derived from the alluvial
deposits, but water ig also obtained directly from the river
bed by well points. The water is used extensively by ripa-
rian farmers, nainly for the irrigation of cash crops. The
ISCOR mine on the other hand pumps water for the town and
for mining purnoses. Unlike the feriners ISCOR is not paor-
mitted to exiract water directly from the piver but only
from the alluvial beds.

Initially = number of wells were sunk by ISCOR
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and abundant supplies were found., For a nunber of years the
wells were adequate to mest requirements, However the water
consumption of the mine has increzsed over the past fow
years on account of inereased mining activities and rapid
expansion of the town. The present water abtraction is
about .8 million gzllons per day compared to 0,55 millicn
rallons per day in 1954. As a result of this inecrcase in
water usage the wells have gradually been replaced by
borcholes. These have yielded more water, both bhecauses

they penetrats decper into the aquifers and bescause more
sophisticated borchole construction techniques and devives,
such as screens, have becn used., Severe drought conditions
which prevailed in the early sixtics adversely affectcd the
sround water rescurces by reducing reeharge. Ground water
reserves were thereupon oradually depleted by increascd
pumpage. The situation was aggravated by a

certain degrec of intorference between boreholes.

The water position cauged eoncern amongst local
ISCOR officials, =nd the Department of Tater Affairs was
requested to investirnte the matter and also to consider an
zllocation of water from the new Vaalkop Dam being con-

structed in the Elands 3Hiver.

In view of thase considerationsthe Hydrological
Research Division undertook the investigation and this re-
prort deals with the hydrogeology and related aspects of
the area. The main object of the investigation was to

azgegs the ground water potentizl of the aguifer system.

Locality and Topozraphy:

The arez of investigation forms part of the .
drainage basin of the Crocodile River whieh tra-~
verses a vast alluvial plain. The ISCOR runping field is
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located on the farms Buffelshoeck and Wachteenbietiiedrasi
J 9

about six miles south of Thabazimbi . - gee IMig. 1.

The topographical features of the area vary
strikingly from the flat 2lluvial plain sloping gradually to
north (about 3 feet por mile} 1o the mountainous arez sur-

rounding the bosin in the neorth and north-east.

The Crocodile drainage system with the Blands and
Pienaars River as the nain tributaries; traverses the pumping
field and also constitutes the main source of recharge of

the ground water supplies.

Geolo;ze

Vel

The geology of the area has been carefully mapped
by the Geolozical Survey and Fiy. 2 has been compiled fron
thass reolosical naps. Trrelevant detail has bhzen omnitted,
since this report is concerned m2inly with the water poten-

tial of +the alluvizl bagin.

The base rock, which underlies and surrounds the
alluvial basin, forms part of the Transvaal geological
system. It consist of a successsion of strata with an east

to west strike and dipping =bout 500 south. The geological

formations oduterop extenszively at various places, especially {
the guartzite bands, the b-nded ironstone and dolomite. In
valleys between these hilly, the formations are concealed

by banded ironstone 1rubbls and ope debris.

The parallel ridg
presunably subdivide +the < 1luvizl basgin into five sground
Jater compartments; 2lss shown in Figure2. In the north ths
alluvizl fan is bountsd by a snz2ll quartzite band of the
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Upper Timeball i1l serics; which deflectz the river course
ond alluvial basin to th:s west on the farm Donlerpoort. This
gqaurtzite ridge forms th: northern bouniary of compartmant
Ne. 1y which in the south iz confined by Ongeluk andesitic
lava intrusion and a major faulting systen.

To the south of the Ongelul: lava, dolomite covered partiaily
by a2 superficial fan of binled ircunstone and soil g/ ~rops

extensively.

The delonite to_ather with the nd=sd ironstone
forims 2 prominent ridge runnimgfrom east to wsast. This ridge
is traversed by the Crocodile River throuzh z narrow poort.
2t thig point the zlluvinl bagin is zrsa2tly contracted and
this ridge forms another conpartment boundary - ie. that

hetween Wo, 2 and 3 conpartients.

The delineation »f the three cother coapartnents
is also shown in Mipure 2. The southern boundary of com—
partment N¥o. 5 extends beyond the ISCOR boundary and is nct

shown.

The alluvial basin of the arsa investizated com-
prisces about 160 rorgen. The northern portion — compartment
No. 1 - is 24ill a virgin pumping arez and is o potential
araa for further expsnsion. Drilling in this area has not
been very encouraging so far and the water potential zeems

te be inferior compsared to the rest of the srea.

The thickneszss of the alluvial fan is fairly uni-
vem (about 60 leot) exent for a few deeper trenshes c.z.
in compariment io. 5. In compartment Neo. 2 the alluvizl
depcsits also extend to 2 gZreater depth than thoe averuge.
Figure 3 1nlloat\ﬂ the contours of the alluvial basin,
which were constructed from drilling logs. The two ano-
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malous points in the flonr of the alluvial basin (Compart-
nent Wo. 2) mey bé evidenec of sinkholes., Various sections
of the basin z2re shown in Figure 3D,

4. Hydrology:

P =1 L

(a) Rainfall

Bsing typically secni-arid,; the region has o con-
tinental climate characterized by larse seasonal fluctua-
tions in rainfzll and mnderats variation in temperature.
Pracipitation ocecurs predominantly in summer months ie.
October to April, whilst the period May to September is

normally virtually dry. The mean annual precipitation of the

arca is about 24 inches thore belng little variztion over
the rcgion - sse Table 1. Thare is however 2 great varin-

bility in the monthly znl annual precipitation,

Althourh drcu.ht conditions ars regarded a3 a na-
tural feature of the climzt=z of the area; periods of ex~
cessive rainfall recur 2t irregular intervals. Droughts
of varying intensity and duration ccecur frequently and in

some instances persist for sevaral ysars. {

During the periocd 1962 to 1966 severc drought
conditions were expericnced and this adversely affected

run-off and recharge of ground water.

(b) Surface Yater

The Crocodile Rivor with its main tributaries the

Flands and Pienazrs Rivers, constitutes the surface drainage
of the alluvial basin. The 3znd Spruitwhich rises in the
Taterberge joins the Crocodile River south of the area of

. - s ™ A
investigation (See Figure 1).

The Crocodile River is not perennial in flow and
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the run—-off congizts mainly of sporadic flazh floods with
zrnzll arount of intermittent base flow. The annual run-off
ratbtern ls ayncironous with the annual rainfall pattern

- the first run-off l=gs the first rainfz2ll slightly and
uzually commences in Yovember. The period June to September
is normally drys; however, after wet senscns such a2s 1066/7

o certaln amount of base flow occurs emanating as return

seavace from the =2lluvinl hads.

The entire dr=in-ze basin comprises a large crea
hut several reservoirs hhive bzan construcisd in the upper
reaches of the main tributories. Thess dams intercept a
large proportion of the run-off ond the ncew Vaalliop sud
Ilipvocor dams will further reduce the mean ~nnual run-off
to be expected at the pumcing Tield.

The only sausing stoticon in the Crocodile Hiver iz situanted
about 22 milés upstrean of the ISCCR pumring araea. The flog
records date back to only 1959 and zre listed in Table 2

together with corresponding reccrds for the flow in the

Pienaars and Hlands Rivers. The mean annual run-off for the
Crocodile River at this zauzing point is calculatsd to be

3L23C morgzen fect. :

Periodically severs floods ars experiencel In Gl
Crocodils River; for inzstonce in 1944, {unrecoridsd) 1957

ond in 1966 floods of srect nogAitude swept down the river.

I~

SCOR munving;

The 1966/7 flood completely inundnted the

field and gerionusly disrupted pumping for soms tiamoc.

During the period of investigation (Auguszt 1967
to April 1969) the higheost river stage recorded was 2boud
six feet above the river bad. This represents a flood o

more than 16,00C norgen faect in that month.

The river is the main source of recharge of the
ground/....‘..




ground wabter and a reasonsble annual flood is essentisl to

naintain recharge and therefors pumpage from the alluvial
beds.
(¢) Ground Yater

Large supplies of ground water are stored in the
alluvial deposits and the excellent hydraulic propertics of
the agquifer material pernit o high rate of abstraction. 4
larze nunber of borcholes and wells have been sunk in the
zlluvial basin and forms thc water supply of the ISCOR mins

and Thabazimbi town.

The yieldes of the bereholes shown in Tigurs 2 are
listed in Table 3. The maxinum tested yield is about 27,000
cnllons per hour and 50% of all boreholes have yiolds be-
twaeen 5,000 and 20,000 rallonz per hour. The average depth
at which the water is struck varies from 30 to 70 feet - sec
Table 3. The water is normnlly strugk o2s seoon as the clayey
s0il overburden is penetrated. The water is contained in
sand laysrsg, whieh range from glayey sand, coarse sand 1o
gravel beds,; whieh have excellent water bearing prorerties
iz a high permeability ond high specifiec yield. The hy-
drauli¢ properties of the zurface layer are poor because of
the compaction of the fine material. This renders it rather

impermeable go that seeps

through this layer is negligible
and little if any rechargs could take place by vertical in-

filtration.

The underlying bedrock whiech ranges Trom shale,
quartzite and banded ironztcne to dolomite, is nostly wea-
thered or broken =2nd adds to the water bearinz properties
of the zalluvial deposits. The high yield of boreholes in con-
rartment Wo. 2 ig attributed to good brokem dolomite helow

the alluvial basin.
.!E..S/o-ewucal




As was discusszed in the previouz section the allu-
vial basin is subdivided into five ground water compartments
- gee Fipure 2 which zlso indicates the ig%ggtiﬁy and dis-
tribution of the boreholes and well points that are being

pumped 2s well as those no longer in use.

o

The numbers of the boreholes agree with those
ISCOR for ease of identification and later reference. The
letter R indicates boreoholes on which recorders have besn
installed by the Department of Water Affairs and RI denotes

those 4hat have besn cquipped with ISCOR recorders.

4 gontinuougrecording of water table fluetuntions
wazs obtained from these gougings for the period August 1967
to April 1969. These records were compiled into comparitive
sraphs =nd were used in assessing the recharge =nd spccific

yield of the aguirer - sese¢ Figure 5; section 5.

Although the number of observation points zcross
the alluvial fan was linited water contours were compiled
for the area and are 2lso shown in Figure 3. The water
level shows a gradual drop of about 3 feet per aile, which
corresponds with the topographieal slope. A definitly higher
water table reading was found at P47, which indicates that
recharze is probably coming from the dolomite. The deli-
neation of the compartments iz not regarded as absclutely
reliable and they must not be considered water-tight com-
partments. Moreover considerable leakage occcurs through
the alluvial stratn above these boundaries if the ground

¥l
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water table is sufficisntly hizh. A certain degre

pomsgible,; but

leckage through the outer boundaries is also
since these formations ore much more inpermeable than the

alluvial sedinents, this leakage is regarded as negligible.

Most of the recharge is derived from jhe.river
during/ e
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during floods. The contribution of recharge from the geolo-
gical strata is probably small excepit for the dolomite sub=-
strata. Water samples from the alluvium which have been
analysed for matural tritium, indicate that the water is of
very recent origin and therefore most probably originates

from the river alons.

The response of the ground water is coincident
with floods and the recharge is fairly rapid. Quantitative
analysis of the water level fluctuations in relation to

pumpage and river flow will be discussed in section 5.

Chemisgtry of Ground Water

The chemical composition of water samples from
several boreholes has been determined and is shown in
Table 4. The water is of excellent quality and contains
about 330 parts per million of dissolved salts. The salt
concentration is very consistent except that B23 contains
a defenitely higher concentration of calcium bicarbonate
in solution, indicating that water is recharged from the
dolomite also in this compariment. This fact is substan-

tiated by the water table in B4T nearby.

Agssessment of the Ground Water Potential of the Agquifer
System

The main object of the investigation was to
evaluate the water resources of the aguifer system. This
necessitated the determination of the longterm mean annual

recharge and storage of the aquifer.
It/ll‘llll'lln
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It was anticipated fnitizlly that radicis-tore
tracers could be used to cluecidate the zr-und wnter
povement and would aid i the determination of the aguifer
charasteristicas, Trial experiment however proved thot
this was not possible duc to the streotified nature of the
aquifer material and b .causc of complications induced by

borehole * screens.

A, Pumping Tests.

Several pumpin- t.sts were carried out in the
nrea, using sexXisting produstion beoreholes and nearby
abandoned boreholes for the woater drawdown observations.
Distance and time drzwdown curvaes were obtained according
to the sisplificd versicn =f the Theis non-equilibriuam
equation. These drawdown curvas are ineluded in the
report (bigures 5 to L6) and the results are tabulated
in Table 5.

The transmissibhility of aguifer FWo. 3 was deter-

mined from pumping test perforrod on 3.7 using P.3 (Well Ea.})

ags obgerva:tion well, The hisher wvalues listed in Table.b
probably reflect the corrcet transmissibility. The otiers
whieh are about half this value are 50 per cent too low,
h:cause of an increased drasdown rate caused by the limited
extent of the aquifer - the so-called houndary effeo®.

The specific yield wvalues are not appreciably affected

by this beoundary cffect since the time fg the start of

drawdown 1ig dependent of the slope of the curve., The averace

value of 8.5£ Tor the apecifie yield is z2ceepitable for the

type/..tu.u.
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type of aguifer uaterizl present.

A pumning test performed on B.31 in August 1968
izlded a transmissibilidy of about 1.3 million galldns
per day per foct 2nd a spscific yield of 12.2%. The spa-

cing of boreholes in compartment Ne.4 was not suitable
for reliable punping tosts a2s the observation boreholes
were too far from the pumped boreholes.

Puuring tests were also carried out on B.21,
P.14, P.15 and B.27. In the latter instance the drawdown
effectzd by B.27 on P,15 and P.l4 was very small so that
no drawdown rats could be obtained., The caloulated
transmigsibility values obtainsd from the water level
lowering in P.15 and P.14 themselves when pumned; wers
used to reconstruct a distanoe drawdown curve for B.27.
This permitted the s ecific yield of 16.9% t~ be oalcu-
lated.

An averaze value of 12.5% is obtained for the
overall specific yiecld o¢f the aguifer system and 1,191,000
@31llons per day per foot for the: transmissibilipy., The
latzra. flow throuzh the alluvial heds is ealculated to
be 230,000 gallons per dny under a piezometric gradient
of 2.5 feet per mile =2nd this could censtitute 2 large
pronortion of the aguifer recharge. The gravel flovw
would be substantially increaser if a certain degree of

drawdowm in the aguifer were maintainzd,

The volume of the water contained in the alluvial

reservoir was accordingly estimated from the pumping test

results and is listed oyithe following page.

Calculatian/.uh...




Caleulation of watsr storage of aguifer = pumping test results.

12.

Agquifer Wo.

Volume of Aquifer

Zffective deptt o aps .

( . ci;Y§ ;O?gh oF Specl§ c Yield Water Storage
Aquile (p% (morgen feet

EERS) RSN

B.
1.

.58 = 102 cub.ft. 16.9 315.7

15.9 x 106 H i 8.5 294.6

84T ®IEZ WM 1848 TATT

27.25 = 10 L u 12. 5= T43.5
Tdtal waticr_ storage - 2091.5mg. L.

# Average of 2,3 and 5.

JATER BALAWCE STUDY

Caleculation of Specific Yield of Aguifer:

The water balance method is essentially a balance
between the total aceretions to and total lesses from a
ground water reserveir. The water balance eguation how-
over, involves scvernl por-meters such as leakage into
the conpartment, percolsation through the soil,; effluent

segpage and evapetranspiration losses thzt arse hard to

Ul

quantify. Under certain hydroscclogical conditions scve-
ral of these terms arce =zerc and the equation is greatly
gimplified. In the event of recharge also being negligi-

ble, the equution reduces to the following:-—

Pumpare = Aguifer storage per foot x lowering
bag & &

of the water table in fect

This equation could be applied to the period
July 1968 to October 1968, when the river flow stopped
completely and flood recharg. accordingly was negligible.
Loteral flow through the alluvial beds could be discarded
for the downstrean compartments 2,3 and 4, sincc pumping

upstream would effectively cancel such sravel flow.

Comparitive graphes of the water table fluctua-

tiOﬂS/a---co
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tions in relation tc pumpage and river flow for the period

October 1967 to April 1969 arc shown in Figure 4. The re-
speotive water level drops that occured in compartments 2
and 3 and the corresnonding amounts of water abstracted
provided an estimate of the aguifer yield per foot - see
Tablc 6. By incorporatipg the volume of the aguifer materilal
which had been dewatered, thc specific yield could be cal-
culated. The respective values obtained for aguifers 2,3

and 4 were 14.35 3.7 and 4.7 percent.

Caleulation of Tocharse

In the event of complete recovary of the water
table to the level whichprevailed at the beginning of =
pericd of pumping, the total amount of water abstracted

must equal ths recharge.

Figure 4 indicntes that despite rocurrent re-
charze to the same lovel within the period this condition
is gatisfied for the period October 1967 to April 1969.
The total pumpage during this period amounted to 754
morzen feet (433 million gallons) which then equals tho

tot2l recharze. This reduces to an abstraction rate of 0,7Tmil-

lion gallons per day for the whole aguifer system. The total-river

diseharge for the equivalent period, according 1o the gouging

st Piet Groblersdrif (Station £2M25) was of the order of
37,600 morgen feet, This indicates that comparcd to the
river gauging at A2M25 the recharge amounts to about 2%

of the river flow. The recharge rate is obviously a2 func-
tion of the river stage and storage created in thc aquifer.
Wevertheless if this rotio is applied to the mcan annual
run--off of the river i,e. 31,230 morgen feet according

to records for A2M25 (using only 10% of the 1966/7 flood

in order not to overestimate the run—off), an annual
potentizl recharzz of 624 morgen foot (358 million per year)

is obtained for the nquifer system. This/.....
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This estimated recharge implies that a average daily. ab-
straction rate of 1 million gallons is permissible. This
rate of pumping exceeds the present rate of abstraction by

about 207 .

As the recharge is dependent on the hydraulic
gradient, the recharge could be substantially greater if a
certain degree of drawdown below the normal water table could

be maintained.

This is illustrated by Table 7 showing the re-
charge of Agquifer No. 2 in relation to river flow and draw-
down of the water level below the normal water itable. These
results were chiained from a meore detailed scruiiny of the
water level fluctuations in relation to pumpage,; for in-
stance when the water level remains constant the rate of

recharge equals the rate of pumping.

Due to the variability in flood magnitude and
ocecurrence, recharge to the extent of the estimated mean
annual amount, is not an annual event. In dry periods the
recharge could be negligible and these periods are the cri-
tical ones, since pumping is then dependent on ground water
in storags.

On the other hand the potential recharge of an extreme
flood such as the 1966/7 flood, could exceed the total
ground water storage capacity and an almost empiy ground

reservoir could be repletlished by that one flood alone-

THEORETICAL STORAGE CAPACITY

In view of the assumptions made in the water ba-
lance situdy and the non-isotropic nature and other limi-
tations of the zquifers, which could have affected the
pumping tests, the results obiained from these methods
are still subject to a certain degree of uncertainty. These
results were therefore supplemented by a theoretical asses-

ment of the aquifer storage capacity. This was done by clas-—
gification/seeseeess
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gifying the alluvial material according to drilling lozs and

assigning a theoretical specific yield to each.

Isopacheous maps of the various materials were
produced and the volume of each was determined. The ground
water content was subsequently calculated and the sum total
of them all provided the overall storage capacity of the
agquifer system.

Thess results are shown in Table 8.

The total water storage of the aquifer nppears tc
be a2 minimum of 744 morgen feet, since the volume of the
alluvial material only pertains to that of the contoured

basin, which covers only portion of thz basin - see iig.23

The maximum amount of water contained in the
ISCOR basin, excluding No. 1 compartment, is estimated at
three times this value namely 2232 mcrgen feet, on the
basis of an estimation of the total volume of aguifer

material.

Influence of New Reservoirs on the Aquifer Recharge.

3ince the recharge of the aquifer system is de-
rived from river flow, it was deemed necessary to invedti-
gate the effect that the new dams Vaalkop and klipvoor are

likely to induce on the river flow.

The overflow from these dams which constitutes
part of the flow responsible for the recharge, was simu-
lated with the aid of the computer. The inflow, capacity
and draught pattern of the water usage from the dam were

taken into acecount in this evaluation.

The resulting annual gpill of the dams is listed
in Table 9. The annual reduction in run-off causcd by the
dams is also shown. The maximum annual reduction in the

potential/.eerecnans
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potential recharge, calculated on the basis of 2% of the

flow reduction, was subsequently determined and expressed as

a percentage of the total potential recharge.

b =]

The results indicate that with respect to the
APM25 flow the average reducticn in the potential recharge
is about 36/. However the river flow at A2M25 constitutes
only 80% of the expectad flow at the area of investigation
-~ on the hasis of catchment area ratios. The average rcduc-
tion in recharge therefore reduces to about 29% reduction

in the potential recharga.

BEven this fipure is regarded as high since the
recharge takes place mainly during years of excessive rain-
fall when overflow of the dams is likely to take place. In
addition to this the lateral recharge through the alluvial
material would be fed by *kh:z water releases from these dams
and a increased assured supply from this source of recharge

is likely to result.

The calculated figure could be regarded as the
maximum influence the dams could have on the recharge. In
effect this means that the estimated 1.0 million gallon
per day safe abstraction rate previously calculated is re-
duced to 0.71 million gallons per day, which is about the

pregent rate of absiraction.

Summarys

The outcome of the investigation could be sum—

marized as followss:

The recharge of the alluvial basin is derived mainly from
the Crocodile river, though some recharge could also come
from the dolomite. At the present river flow conditions

the mean annual recharge is estimated at 624 morgen feet.

TGt s = » womas
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This represents about 2% of the river run-off measured at

river gauging stationg A2M25.

The aguifer storage capacity was calculated by three inde-
pendent methods and the results were in reasonable agree-
ment considering the complexity of the aquifer system.

The estimzted water storage of the aguifer is given belows:

Method Water Storage
(morgen feet) (million gallons)
(a) Theoretical assessment 2232 1281
(b) Yater balance Liey 644
(¢} Pumping Tests 2091 1200
Averageo 1815 1042

The lower vzlue obtained from the water balance
gtudy could be attributed to an overegtimation of the
water level drop in the relative aquifers because of non

-gtatic wabter table conditions.

The three methods yield an average value of
1815 morgen feet for the aquifer storage capacity. On the
assumption that depleted drawdown of the aquifer will not
influence the pumping rates, the aquifer storage is appa-
. rently sufficient to sustain pumpage without recharge
ococurring for a period of about 2.8 years - (at an average

pumping rate of 1 million gallons per day) .

The hydraulic properties of the aquifer are
excellent and permit = high rate of abstraction. A mean
value of 1.19 million gallons per day per foot iz obtained

for/........
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for the aquifer transmissibility so that the water seepage
through the alluvial beds is estimated at 230,000 gallons
per day.

The influence that the new dams is likely to
have on the recharge of the aquifer system is theoreti-
cally estimated to amount to a maximum reducdtion of 29%

in recharge,

The gafe yield of the aquifer system is coﬁsi—
dered to be equal to the mean annual recharge as prolonged
periods of below average recharge could prevail. During
these periods pumpage is sustained by the water stored in
the aguifer. At the present river flow conditions the safe
yield is therefore estimated at about 358 million gallons

per year (624 morgen feet).

Then the estimated reduction in recharge due to
the construction of the new dams (Vaalkop and Klipvoor)
is taken into account the safe yield reduces to about
255 million gallons per year. This is equivalent to a
daily rate of abstraction of A 0.7 million gallons, which

is approximately the present rate of abstraction.

Conclusions

It appears that the present rate of abstraction
could be maintained without exhausting the alluvial
ground water supplies. The storage capacity of the agquifer
system seems adequate to sustain pumpage for a period of
about 2 years in the event of no recharge to the system
occuring.
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Borehole Thickness of Depth Water Borehole Yield

lumber Alluvium (£t) struck(ft) (gph)
B 63 60 9000
34 60 40 5000
4 62 44 9000
T 67 30 27000
11 o7 45 7200
12 62 45 6200
18 10C T2 11000
21 75 52 11000
23 68 46 17000
24 30 - ot tested
26 72 56 5000+
21 57 - 5000
29 64 34 2000
31 60 36 7000
2 60 36 4300
35 60 52 8000
.36 T2 48 10800
42 70 48 20000
a7 10 = 15600
49 68 50 =
Average depth of boreholes - 87 feeﬁ(gg
%verage " " glluvial sediment - 61 feet )
Average n " water level - 37 feet

(Z)Based on all available data.

TABLE 3. Relevant data of boreholes shown in Fig. 2.




Borehole
Number

Milli Equivalents per Litre

[T Na* Mg*+ Cat+
[ e - ) HCO3 ~

0 2 4 6 IO
NN NN

PIS"
IIINTZANNNNNN NN

- NN

B ;
THHTTNTZANNNAAAANNNANANN

Pi8
| ZiNN

B23

4NN

ois NN
[IIIITNANANAAAAANNNNNNNN
NN

B7
HITNTNTIAARAAARAIAAIAIIEEITTTTNDNN

B42

N TTITZAAANNINNIANNGNN

NN

B3l

Table 4 Chemical composition of Ground Water Samples




Date Borehole Observation Transmissibility Specific Average
pumped Borehole (gpd per f1t) Yield (%)
(%)
14-11-67 BT B7(a),PL 1,513,600 9.00
P3,B11

23-11-67 BY P3 786,630 T.6
19-3- 68 BT B3 786,340 5.9
15—4- 68 BT B3 733,920 4.9

6-5- 69 BY P3 1,173,330 8.5

8-8- 68 B3l B32 2,055,420 18.0

8-8- &8 B3l B40 1,403,700 56

8-8- 68 B3l B32+B4A0 504,840 131 12.2_~
28-8- 68 B21 B24 1,967,000 8,8

6-5- 69 B27 P15 274,000 25.06

6-5- €9 Pl4 Pl4 141,000 16.9

Mean Specific Yield 12.5%

TABLE 5.

Results of Pumping Tesis.

Mean Transmissibility 1,191,000gpd
per ft.




Compartment Pumpage Drawdown Aquifer storage Specifi
Munber (zallona) (foet) rer foos Yield (%)
(zallons)

£~ 3 o - 6 t

2 55,243,000 845 7.68 = 10 143
Pl ~ = LA, N 6

3 19,679,000 544 3.644 = 10 3.7

; , .~ . i ;
4 23,862,000 3 7.95 x 10 $'1

Tater Balance Method - Period July 1968 - October 1948.

zAveragce Depth of Aquifers taken to be 20 fect.

TABLE 6., Calculation of aguifer storase per foot

anl specific

yield,




THABAZIMBI GROUND WATER INVESTICATION.

AQUIFER NO. 2
CALCULATION OF DAILY RECHARCE RATE BY INTERPRETATION OF
TATER LEVEL RECORDINGS

PERIOD DURATION WATER LEVEL RECHARGE PER DAY TATER LEVEL
BEGIW END (DAYS) (FEET) (GALLONS) IN RIVER
(FEET)
31/10/67- 5/11/67 5 36.6 398,000 1 - 0.2
5/11/67-25/11/67 20 35.6 281,000 0.2 - 0
2/12/67-11/12/67 9 35.25 140,000 0
9/3/67-12/ 3/68 3 39.0 660,000 0
13/ 3/68- 1 38.9 425,000 0
14/3/68 1 38.9 394,000 0
20/3/68 1 37.3 399,000 0
21/3/¢c8 1 37.3 388,000 0
22/3/68 1 37.3 405,000 0
23/3/68 1 37.3 310,000 o)
28/3/68 1 36.6 292,000 0
29/3/68 1 36.7 239,000 0
2/4/68 0! 35.25 240,000 0
11/12/67- 9/4/68 119 35.36 275,000 0
24/4/68 1 296,000 0.55
25/4/68 1 35.61 284,000 0.55
26/4/68 1 35.7 281,000 0.55
29/4/68 1 35.5 285,000 0.20
30/4/68 1 35.2 291,000 0.1
1/5/68 1 35.25 291,000 0.05
13/5/68 1 34.90 267,000 0
27/4/68- 1/5/68 4 35.2 250,000 God. = O
16/4/68-28/4/68 12 35.1 306,000 6-0.55-0. 3
22/5/68-25/5/68 3 35.6 294,000 0
28/10/68- 1 48.0 370,000 0
29/10/68 1 48.0 390,000 0
30/10/68 1 48.0 400,000 0
4/11/68- 9/11/68 1 48.0 386,000 0

Actual Water table = 35 feet belew surface.
Average recharge per day = 286,711 gallons.




Alluvial Type Thecretical
assigned Specific
Yield (%)

Volume Water
(morgen feet )

Clay 1
Clayey Sand 4
Sand 20
Tight Sand 14
Gravel 18
Tight Gravel 10

75416
28.55
514,27
71.69
54..66
0.365

Minimum Storage Capacity of Aquifer

Maximum Storage Capacity of Aquifer

= 744.7 morgen feet.

2232 mg. ft.

TABLE 8. Theoretical Calculation of Aguifer Storage Capacity.




