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BOREHOLE EVALUATION REPORT
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There are five DWS boreholes (goo-sites) actively being monitored on a monthly
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Centurion area and irmigation abstraction in the Bapsfontein and Tarlton arcas (DWAF', 2065).

The topographic gradient/slope within the reserve range from 1440 m on the upper reach to 1370 m
on the lower reach. The groundwater movement in this area is north westerly direction towards (see
figure 6 & 7) to the Apies River following the ground surface gradient. There are other borcholes
within the 5 km radius at Centurion, Valhalla, Voortrekker and Zwartkop Nature Reserve,
monitoring the dolomite aquifer but the groundwater drainage flow the opposite direction.
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Figure 1: GIS map locality of boreholes within Groenkloof Nature Reserve,
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Figure 2: Google earth map of boreholes within Groenkloof Nature Reserve
2. Geology

The area is underlain by dolomites rock belongs to the Malmani Subgroup of the Transvaal
sequence. They comprise of four Formations (Eccles, Lyitclton, Monte Christo & Oakree), with the
subdivision being on the basis on the chert content and type of algal structures. The chert-rich
formations form the main aquifers (DWAF, 2006).



The Malmani dolomite

Supergroup Group Subgroup Formation Thickness Description
)
Eccies (Yme) ~ 380 Chert-rich, dark coloured dolomite
with siromatolites and oolitic
' bands. Chart content increases to
top
~150 Chert-free, dark-coloured dolomite
with farge shomatolific mounds
~258 Chent-rich dolomite
Transvaat Chemniespoort Malmani ~162 Chert-poor dolomite
~275 | Chen-rich dolomite
~200 Chent-poar dolomite with
interlayered carbon-rich shale
towards the base
~30 Basal conglomerate and quartzile
with intertayered carbon rich shale

Figure 3: Showing the subdivision and lithostratigraphy of the Malmani Subgroup (DWAF’, 2006).

The dolomite is underlain by the Black Reef Formation (shale, impure quartzite and conglomerate)
and overlain by the Pretoria Group (shale, siltstone, conglomerate in places and quartzite). The area
has cross-cutting lineaments such as faults and dykes. The dykes are mostly not 100% impermeable

but are at least several orders of magnitude less permeable (DFAF’, 2006).




Figure 4: Showing the geology of the dolomite rock (light blue) within Groenkloof Nature Reserve (sourced-
a 1:250 000 geological map)

3. Geohydrology

The dolomite has a relatively low primary permeability but the development of aquifer (karstic)
features such as faults, joints and bedding planes, is through weathering of the carbonate rock
(pwAF', 2006). The secondary fissures provided easy access to circulating groundwater and thus
promoting decp weathering of the dolomite, largely by carbonate solution or karstification. The
residues of this weathering are mainly brown clays and wad with chert rubble and boulders. The
depth of weathering deposits varies up to ~150 m but is very unpredictable and pinnacles of fresh
dolomite are common place adjacent to deeply weathered zones (DWAF, 2005). The rainwater
dissolves atmospheric carbon dioxide to form a weak carbonic acid. The acid rain infiltrates and
percolates through the fractures and bedding planes and dissolves the dolomite on its way through.



Giroumdly the dolomite aquifer is generally characterised by the major dissolved clements
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Table 1: Showing geological log of the Groenkloof boreholes (sourced: from NG4).

AZNBS3T
Deptk Lithology Depth
{m} (m)
000 Soll 0.00
700  Sed 9.00

12.00 Chen 11.00
21.00 Chert 13.00

23.00 Chent 15.00
3500 Chert 40.00
42.00 Chert 48.00

4700 Chent 53.00
66.00 Chext 58.00
69.00 Chert 70.00
80.00  Dolomite

1483.00 Dolomite
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The conceptual model was derived from the geological profile log data, monthly groundwater level
data, 1:250 000 geological map and litcrature survey (DWS, 2016). Normally the local rainfall
(depending on the intensity) will land on the ground surface and then infiltrate into the soil where
some of the water will exfiltratc through evapotranspiration, move laterally or percolate. The
percolated water will flow downward towards the water table where it will follow the topographic
landscape and discharge into the Apies River through the fractures, joints and bedding planes. The
Apies River can be a feeding stream during rainy months but the most of the time it gain flow
through groundwater discharge.

Table 2: Showing groundwater level data of the Groenkloof boreholes.

STATION
NUMBER
A2N0637
A2N0638
A2N0640
A2N0O641

A2N0642
A2N0639 (closed)

Groenkloof - Pretoria
Groenkloof - Pretoria
Groenkloof - Pretoria
Groenkloof - Pretoria
Groenkloof - Pretoria
Groenkloof - Pretoria

05/07/2017
05/07/2017
05/07/2017
05/07/2017
05/07/2017
05/07/2017

(M)
1400
1410
1390
1430
1440
1420

-33.100
3.730

-50.370
-57.090
-46.340

ELEVATION GROUNDWATER
LEVEL (M)
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™
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ST €~ AZNO640

Figure 6: Showing the groundwater flow direction within the Groenkloof Nat. Res. (Simonis et af.

2011).
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Figure 7: Showing the groundwater flow direction along the floodplain of Apies River. (Simonis et al.
2011).

Table 2 was used to construct a graphical method for determining the direction of groundwater flow
from three groundwater level measurements. The procedure is to first to relate the field groundwater
levels to a common datum (elevation) and then plot their position on the plan. Next, draw lines
between the three groundwater level measurements and divide into a number of short, equal lengths
in proportion to the difference in elevation at each end of the line. The next step is to join points of
equal elevation on each of the lines and then to select a contour interval which is appropriate to the
overall variation in water levels in the mapped area (here was 10 m in both maps). The direction of
groundwater flow in the dolomatic aquifer was drawn at right angles to the contour lines on the
potentiometric surface in the direction of decreasing hydraulic head.
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3). The casing are sealed on top (except AZNOE39) with a small holes to allow the dip mater probe
inside, however AZNI0641 and AZNO642 bave a stecl cap on top (see photo 4 & 5). The sealod top is
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Photo 1: View of the A2ZN0637 borehole site.

15



Photo 2: View of the A2N0638 borehole site.
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Photo 3: View of the A2N0640 borehole site.



Photo 4: View of the A2N0641 borehole site.



Photo 5: View of the AZN0642 borehole site.




Photo 6: View of the closed borehole site.
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Figure 8: Showing the hydrograph of A2N0637 geo-site.
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Figure 9: Showing the hydrograph of AZN0633 geo-site.
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Figure 10: Showing the hydrograph of A2N0640 geo-site.
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Figure 13: Showing the hydrograph of A2N0642 geo-site.



24

53. Rainfall Data

PPrecipitation, namely iin the form of rainfall, provides the maw input of water to 2 catdhment lbut its
iﬁ‘mtmfﬂmm,mplmmgamm&'m'mmﬂmmmngwmmmphes

dq;mﬂsmmt&nmﬂsmwﬂammﬂ%gmﬂm,@ﬁmmﬂmﬂmmmm

percolating Iﬁﬁﬁoiﬂm mqum-‘ﬂ:mmmwm montily meaction ]
WRMF (Rain-TMS) program wmmﬂ@sﬂ&ﬂmmam@%mwﬁﬁleﬂ%ymdmm<
’ ::;ﬂ,‘“_ data. For onr ﬂﬂﬂym a suitable rainfall stafion was from SAWS 0513345 W at
Pretoria Bunger Park. Three other stations from the surround ng area where used to patch the missing
data of tthe sclected station. The stations were from SAWS and ARC, namely:

¥ 0513380 W @ Watedkdoof
¥ 0513374 W @ Pretoria
¥ 05135503 AW @ Rietvici Dam

0513345 W @ Burgers Park Pretoria

Rainfall (mm)

JoJ .

$$§§§$§$$$§§$§§$§8383 2583

S§A33S 338553838858 z388588z2323¢

OS3s3s " wzZz 23wz~ azis2~82=
Time {month)

Figure 14: Showing the time series of the monthly rainfall data at Burgers Park in Pretoria.
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Figure 15: Showing a monthly time series of rainfall (mm) and groundwater level (m) of AZN0637 borehole.
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Figure 17: Showing a monthly time
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Figum 18: Showing a monthly time series of rainfall (mm) and groundwater level (m) of A2N0642

borehole.
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