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1 Introduction

Mr CA Bruwer is an established entrepreneur, industrialist and farmer of the Kakamas
area. He is deeply entrenched into the local and regional construction and building
industry, especially as a provider of ready mixed aggregate. He now endeavours to
start his own rock quarry, complete with a crusher and mechanical screen, to provide
crushed rock for aggregate, not only for his own undertaking, but also for the needs in
the region.

Mr Bruwer is the owner of the farm registered as Plot 2372, Kakamas South, Kai !Garib
Municipality, Northern Cape. He wished to establish this rock quarry on his farm. The
Farm is registered at the deeds office as the Witvlei Boerdery Trust.

Mr Bruwer appointed Enviro Africa of Somerset West to conduct the legally required
EIA. The mandatory public participation process currently is underway (Figure 1).

According to current legislation, official approval is required to start and operate the
proposed quarry, because it cuts through drainage lines. These drainage lines are
acknowledged as legitimate water resources. Dr Dirk van Driel of WATSAN Africa in
Cape Town was appointed to conduct the required WULA. The WULA site visit was
conducted on 7 August 2022.

The WULA must be submitted on the DWS’ on-line eWULAAS facility, along with the
required documentation. The Freshwater Report is one of the specified documents.
This report must be compiled according to a set format, content and standardized
environmental evaluations, to satisfy the requirements of the NWA S21(c) and S21(i).

The EIA reports draw on the information supplied in the Freshwater Report and
addition evaluations have been added for this purpose.

Importantly, the Freshwater Report must contain a completed Risk Matrix, signed by
a registered SACNASP specialist scientist.

The proposed quarry is one of several development on the property, among other
agriculture and sand winning. For each of these ventures, a Freshwater Report was
drafted, all to be considered for official approval.
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2 Legal Framework

The proposed development “triggers” sections of the National Water Act. These are
the following:

S21 (c¢) Impeding or diverting the flow of a water course

The proposed rock quarry is adjacent to natural drainage lines that are identified in the
NWA and its regulations as legitimate water resources. The drainage lines could
possibly be altered, should the development go ahead.

S21 (i) Altering the bed, bank, course of characteristics of a water course.

The proposed pipeline may alter the characteristics of the drainage lines.

Government Notice 267 of 24 March 2017
Government Notice 1180 of 2002. Risk Matrix.

The Risk Matrix as published on the DWS official webpage must be completed and
submitted along with the Water Use Licence Application (WULA). The outcome of this
risk assessment determines if a letter of consent, a General Authorization or a License
is required.

Government Notice 509 of 26 August 2016

An extensive set of regulations that apply to any development in a water course is
listed in this government notice in terms of Section 24 of the NWA. No development
take place within the 1:100 year-flood line without the consent of the DWS. If the 1:100-
year flood line flood line is not known, no development may take place within a 100m
from a water course without the consent of the DWS. Likewise, no development may
take place within 500m of a wetland without the consent of the DWS.

National Environmental Management Act (1070f 1998)

NEMA and regulations promulgated in terms of NEMA determines that no
development without the consent and permission of the DEA and its regional agencies,
in this case the DENC of the Northern Cape Provincial Government, may take place
within 32m of a water course. The mostly dry drainage lines are perceived to be
legitimate water courses.
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3 Climate

Upington close to Kakamas normally receives about 94mm of rain per year, with most
rainfall occurring mainly during autumn. The chart below (Figure 2, lower left) shows
the average rainfall values for Upington per month. It receives the lowest rainfall
(Omm) in June and the highest (29mm) in March. The monthly distribution of average
daily maximum temperatures (centre chart below) shows that the average midday
temperatures for Upington range from 19.8°C in June to 33°C in January. The region
is the coldest during July when the mercury drops to 2.8°C on average during the
night.

Average rainfall (mm) Average midday temperature (°C) Average night-time temperature (°C)
17

33
29

20

JFMAMJJASOND JFMAMJJASOND JFMAMJJASOND

Figure 2 Upington Climate

It is evident from Figure 2 that this is an arid region. The drainage lines exist because
of sudden and intense downpours that occur only once in several years. These must
have been formed over millennia since historical times. The contribution to the flow in
the Orange River is negligible.

4 Quaternary Catchment

The CA Bruwer proposed rock quarry is in the D53J quaternary catchment.

5 Conservation Status

The South African National Biodiversity Institute (SANBI) indicated the vegetation type
at the proposed mining area as Bushmanland Arid Grassland. It is listed as Least
Threatened.

Despite the general lack of water, the Hartbees River next to the site is classified as a
National Freshwater Ecosystem Priority Area (NFEPA).

Ot 1 A 4 T e Pl o el T oL 0 S L R B S e 1 A B B S B T M A e a7
CA BRUWER ROCK QUARRY 8



Swarthaak Senegalia mellifera is the dominant tree in the drainage lines, with a camel
thorn tree Vachellia eriobola sparsely scattered over the landscape.

6 Location

Upington
Augrabies Falls
Haticnal Park

Augrabies Kakamas

Keimoes
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Quar
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Figure 3 Location

The quarry is located 8 km southwest of the town of Kakamas, as the crow flies. Take
the N14 out of Kakamas to the west for 13.5km and turn on the gravel road to the
south for another 9.4km. The turnoff to the property is on the right-hand side.

The coordinates are:
28°48'18.28"S and 20°32'28.44E
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Figure 4 Demarcated mining area

The 5ha mining area is shown in Figure 4. The actual quarry will be much smaller.

The granite that will be mined is exposed on the surface (Figure 5) in a ridge from
south to north.

Figure 5 Granite
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The mine will according to estimations provide gravel for the next 30 years and
beyond.

7 Mining Operation

The rock will be blasted with dynamite. The loosened rock will be uploaded with a
large front-end loader and dumped into a hopper. A conveyer will feed the rock into a
crusher. From the crusher the rock will be conveyed into a screen where the broken
rock, now gravel, will be sorted in sizes. The various grades and sizes of gravel will
be stockpiled on the site. Tipper trucks will be uploaded with gravel and it will then be
transported to wherever it is required in the building and construction industry.

The portable crusher and screen will be driven with diesel engines.

The precise lay-out of the crushing operation is not yet known but will be like the
numerous crushers that are currently in operation throughout the country. Figure 6 is
a random internet image of such a plant.

Figure 6 Generalization of a crusher and screen

The crushed, screen, stockpiles and all associated structures will be fitted into the Sha
demarcated mining area.

The only water that will be needed for the entire operation is for dust control. The
volume used will not exceed 100m® per month. He water will be sourced from an
existing borehole on the property. This water will be used on the crusher, at the point
where the rock will be crushed. Reportedly, there will be no effluent. Water will be
lost along with the moist that remains on the crushed rock. If any is left after stockpiling

AT b A I, AL WA Py e, L e o R AL Sl (i3 oo e S Ml
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and loading, it will be transported from the site on laden trucks leaving the site to
deliver the product.

Ablutions at the nearby farmhouse are available for workers at the envisaged quarry
and the crusher. Alternatively, portable toilets can be arranged that are to be serviced
by an acknowledged local company.

There is no reason to believe that the water out of the borehole is not fit for human
consumption. Alternatively, bottled water for workers on site can be provided.

Trash will be collected in household wheelie bins and disposed of at the nearby
municipal waste disposal site.

8 The Hartbees River, Sak River and the Pans

Several projects have been completed in the area and the next paragraphs were taken
out of previous reports (Van Driel, 2019).

The proposed rock quarry is not far from the Hartbees River. The Hartbees River rises
as the Sak River on the highlands to the south of Sutherland more than 450km to the
south (Figure 7).

The catchment area of this river system is large and covers a sizable chunk of the
Bushmanland and the western Karoo.

A series of pans separate the Sak River from the Hartbees River. Verneukpan is
perhaps the one that is better known because the historical land speed record was set
there. The Hartbees River only flows when these pans overflow. This happened in
1999 and in 2010. It is expected that these overflows will occur less often in future as
water abstraction from the Sak River for agriculture increases.

It is however important to note that the Sak River do not contribute towards the Mean
Annual Runoff (MAR) of the Orange River (Department of Water and Environmental
Affairs, 2006, p8). This is an arid region and its contribution is negligible. The flow of
the Orange River is mainly because of the contribution of the Lesotho Highlands.

The banks of the Hartbees River have been impacted since historical times, with
agriculture leaving its mark. At this time there are several active agricultural concerns.
In addition, there are several sand mines, some in the bed of the river, which are
reportedly legally licenced entities.
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Figure 7 Sak / Hartbees River system

9 Drainage Lines

The landscape around much of the Lower Orange River and the Sak River is
dominated by a dense succession of drainage lines. They spread along the river with
many smaller tributaries to cover the entire area. The iron oxides in the sands renders
a red hue that is visible from space on the Google Earth images. These reds are
concentrated in the drainage lines, making them even more visible (Figure 8).

The drainage lines are mostly dry, with water only during rains and perhaps shortly
thereafter. During the odd thunderstorm, drainage lines can come down in flood.
These floods maintain the drainage line’s morphological integrity, as sediments are
moved and these water ways are scoured out.
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Because rainfall events are far apart, the drainage lines must have been form over
millennia, even since geological times.

Much of the discussion in this report is about these drainage lines.

Around the Orange River and even the Sak River, large-scale agriculture has changed
the drainage lines into drainage channels among the vineyards and orchards. The
upper reaches away from the rivers are less impacted, even near-pristine, as intense
agriculture is not possible, apart from those areas where water is piped over long
distances from the Orange River.

Figure 8 Drainage Lines

10 Sub-Catchments

The sub-catchments in which the quarry, agricultural and other developments are to
take place have been demarcated in Figure 9.

The dimensions of each of these sub-catchments has been recorded in Table 1.

Sub-catchment 1 is much bigger that the others, with a strongly developed drainage
line.

The proposed rock quarry is in Sub-Catchment.
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Figure 9 Sub-Catchments

Table 1 Sub-Catchment statistics

No. | Surface | Circumference | Length | Width | Elevation | Elevation Slope
Ha km km | km Top Bottom | m vertical
masl masl in 100m
horizontal
1 19207 58 229 |11.8 833 659 0.75
2 267 6.6 24 |15 703 659 0.73
3 518 14.1 126 |27 749 659 6.4
4 137 5.5 22 |08 691 655 6.5
5 232 7.9 33 |14 707 655 6.6
6 60 3.4 1.3 |05 686 653 9.7
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11 Sheet Wash Plain

Next to the farm road along the Hartbees River, the drainage lines fan out to connect
to one another in a broad and continuous fan, interconnected, with no visual
demarcation between drainage lines. This is visible on Google Earth Images, as well
as on the ground. During rainfall events, storm water spreads out all over, in a braided
fashion, and the flow of water migrates sideways, left and right, to create this
continuous fan of braided drainage lines known as sheet wash plains.

The drainage lines only have water during very large rainfall events. Most of the time
the drainage lines are dry, for months and even years on end.

The slope of sub-catchments 1 and 2 is very gradual. The slopes of sub-catchments
3 to 6 are much steeper, with 6 the steepest. It can be expected that steep slopes and
large catchment areas will result in high velocities of surface water movement during
rainfall events. None of these drainage lines are deeply incised. It seems as if the
surface area combined with the slope in none of these sub-catchments result in
sediment transport of a large enough volume to create proper water course banks.
Instead, the drainage lines fan out over a wide area, in some places up to 100m wide,
with gradual banks.

12  Quarry Site Drainage Lines
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Figure 10 Quarry site drainage lines
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Two small tributaries of the very large Sub-Catchment 1 drainage line are within the
100m controlled zone and this triggered the need for a S21(c) and S21(i) WULA. The
exposed granite touches upon one of these small tributaries (Figure 16). These two
tributaries end up in a sheet wash plain downstream of the proposed quarry. The
sheet wash plain ends up against the road and the pecan nut orchard. Here the
drainage line has been obliterated and does not exist anymore. The confluence with
the Hartbees River is not visible anymore.

The proposed quarry site is 1.3km away from the Hartbees River. It is too far away to
have any impact on the Hartbees River, especially with a notable agricultural impact
on the banks of the Hartbees River.

Figure 1 Drainage line
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13 Present Ecological State

Table 2 Habitat Integrity according to Kleynhans, 1999

Category | Description % of maximum
score

A Unmodified, natural 90 - 100

B Largely natural with few modifications. A 80 -89

small change in natural habitats and biota,
but the ecosystem function is unchanged

C Moderately modified. A loss and change of | 60 —79
the natural habitat and biota, but the
ecosystem function is predominantly
unchanged

D Largely modified. A significant loss of natural | 40 — 59
habitat, biota and ecosystem function.

E Extensive modified with loss of habitat, biota | 20 - 39
and ecosystem function

F Critically modified with almost complete loss | 0-19
of habitat, biota and ecosystem function. In
worse cases ecosystem function has been
destroyed and changes are irreversible

The PES and EIS are protocols that have been produced by Dr Neels Kleynhans
(Table 2 and 3) in 1999 of the then DWAF to assess river reaches. The scores given
are solely that of the practitioner and are based on expert opinion.

Sub-catchment 1 is largely near pristine, with the only marked impact a couple of
sheep grazing, but with a partial “plug” near the point of discharge. It has been
classified as a “B”, largely natural. The proposed development of the new patches of
agricultural land and recent sand mining in the lower part would probably not change
the classification of the sub-catchment. The Harbees River is nevertheless included,
as to address any questions that may arise during the WULA process.
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Table 3.1 Present Ecological State of the drainage line in Sub-Catchment 1

Instream
Maximum

Score Weight Product score
Water abstraction 25 14 350 350
Flow modification 15 13 195 325
Bed modification 18 13 234 325
Channel modification 19 13 247 325
Water quality 20 14 280 350
Inundation 22 10 220 250
Exotic macrophytes 24 9 216 225
Exotic fauna 24 8 192 200
Solid waste disposal 24 6 144 150
Total 100 2078 2500
% of total 83.1
Class B
Riparian
Water abstraction 25 13 325 325
Inundation 22 11 242 275
Flow modification 16 12 192 300
Water quality 20 13 260 325
Indigenous vegetation removal 18 13 234 325
Exotic vegetation encroachment 18 12 216 300
Bank erosion 23 14 322 350
Channel modification 18 12 216 300
Total 2007 2500
% of total 80.2
Class B

et e e O g B e L 0 0 00 g N R 3 o o P L e RN
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Table 3.2 Present Ecological State of the Hartbees River

Instream
Maximum

Score  Weight Product score
Water abstraction 15 14 210 350
Flow modification 18 13 234 325
Bed modification 20 13 234 325
Channel modification 20 13 260 325
Water quality 20 14 280 350
Inundation 18 10 180 250
Exotic macrophytes 22 9 198 225
Exotic fauna 24 8 192 200
Solid waste disposal 24 6 144 150
Total 100 1932 2500
% of total 77.2
Class C
Riparian
Water abstraction 15 13 325 325
Inundation 18 11 198 275
Flow modification 18 12 216 300
Water quality 20 13 260 325
Indigenous vegetation removal 22 13 286 325
Exotic vegetation encroachment 18 12 216 300
Bank erosion 20 14 280 350
Channel modification 20 12 240 300
Total 2021 2500
% of total ‘ 80.8
Class B

It seems preposterous for one person to come up with a score for the Hartbees River,
as this is in the domain of a team of specialists. However, such a grand undertaking
is beyond the scope and budget of the usual WULA. Since this is required for
approval, an assessment is submitted, together with its shortcomings.

Upstream the Sak and Hartbees River's water is heavily used for agriculture and
irrigation. However, when the occasional flood happens, the volume of water that
flows down the catchment is of such a magnitude that it overruns the abstraction
capacity by far. The abstraction does indeed shorten the hydroperiod of the river
system.
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This assessment pertains to the lower Hartbees River. At the CA Bruwer development
(Figure 21), the river and its riparian zone is relatively intact. Near the confluence with
the Orange River, it has been canalized for the protection of vineyards against floods.

Figure 11 Hartbees River at CA Bruwer

The proposed quarry is not expected to change the status of the Hartbees River.

14 Ecological Importance

The Ecological Importance (El) is based on the presence of especially fish species
that are endangered on a local, regional or national level (Table 4).

There are no fish in the drainage lines, as there is no permanent water. There are no
fish in the mostly dry Lower Hartbees River. According to this assessment, which is
prescribed for WULA's, the drainage lines and Hartbees River are not important.

No other endangered species, either plant or animal, were detected in or near the
drainage line. A protected tree, Camel thorn Vachellia erioloba is listed as “least
concern” on the SANBI Red List but is not particular associated with the riparian zone
of drainage lines. Another protected tree of the area, the shepherd’s tree Boscia
albitrunca, was not noticed on the proposed quarry site of in the drainage line near the
site.
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Table 4 Ecological Importance according to endangered organisms
(Kleynhans,1999).

Category Description
1 One species or taxon are endangered on a local scale
2 More than one species or taxon are rare or endangered on a local
scale
3 More than one species or taxon are rare or endangered on a provincial

or regional scale

4 One or more species or taxa are rare or endangered on a national
scale (Red Data)

15  Ecological Sensitivity

The question arises, according to the ES definition, if the drainage lines would recover
to its original ecological state prior to any human impact. If the CA Bruwer quarry and
its associated infrastructure were to be removed, following the closure of the quarry,
would the drainage lines recover?

There will be a direct impact on the southern tributary of the drainage line that passes
the quarry. Once the quarrying starts, the impact would be irreversible, the damage
would be permanent. In this sense the drainage line can be considered as ecologically
sensitive. The northern tributary would not be impacted.

16 EISC

The DWS demand that the drainage line be placed in a category according to the EISC
methodology (Table 5). The EISC is one of the essential items that is required for the
Risk Matrix.

The EISC of the drainage line at the proposed quarry was rated as “Moderate”, as the
upper catchment was near pristine, but the lower part was heavily impacted. A median
score 1.6 seems like the appropriate number.
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Table 5 EISC for Drainage Line No. 1

Determinant Drainage
Line

Rare and endangered species

Populations of unique species

Species / Taxon richness

Diversity of habitat

Migration Route/ Breeding and feeding

Sensitivity to water quality changes

Flood storage, energy dissipation, particulate / element removal
Protection status

Ecological integrity

W-=NMNMNNMNNNOO

-
()]

Average

EISC
Very High 4, High 3, Moderate 2, Low 1, None 0

Confidence Rating
Very High 4, High 3, Moderate 2, Low 1

The confidence rating was moderate, as all estimations were field observations and
not laboratory analyses.

Table 6 EISC for the Hartbees River at CA Bruwer

Determinant Drainage
Line

Rare and endangered species 0
Populations of unique species 0
Species / Taxon richness 2
Diversity of habitat 2
Migration Route/ Breeding and feeding 3
Sensitivity to water quality changes 2
Flood storage, energy dissipation, particulate / element removal 3
Protection status 1
Ecological integrity 3
Average 1.8
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The Hartbees River scores higher at 1.9 but is still in the “Moderate” EISC category.

17 Mitigating Measures

The mitigating measures pertain to the two small drainage lines adjacent to the
proposed rock quarry site. The southern one will be more impacted than the northern
one.

The quarry will touch upon the southern drainage line and can even be excavated right
through it. This impact would be severe and cannot be avoided if the quarry is to go
ahead. The acceptability of this impact must be weighed against the importance of
the drainage line and if a part drainage line can be sacrificed for the economic good
of the community. Eventually, there will be a trench of 10m wide and 10m deep,
touching upon the drainage line. This trench will widen and deepen as excavation
continues over the next 30 years.

The best way to look at this is probably to see to it that the impact is only localized and
does not expand and grow downstream along the drainage line. Hence, machinery,
stockpiles and vehicles must preferably stay out of the drainage line.

It is customary to place a berm above a mine to divert storm water around the mine
and to prevent storm water from entering the mine. The part of the sub-catchment
above the dam is very small and the rainfall is tantamount to desert conditions, so it
seems not necessary to construct extended cut-off berms above the quarry. Sudden
downpours cannot be excluded. A berm can be placed in the drainage lines to divert
stormwater elsewhere and prevent it from flowing into the pit.

Dust control is of the essence, as dust can settle on the drainage lines and associated
riparian habitat. This is not only dust from the crusher but from transporting gravel on
trucks away from the site. This may require additional dust control and the spraying
of water on areas where the trucks are loaded and where they move about. Dust will
be ill tolerated on the adjacent orchards.

An access road will have to be constructed from the quarry to the farm road
downstream to a point right between the two drainage lines (Figure 1), the shortest
route. This farm road crosses the southern drainage line prior to its connection to the
main dirt road. The crossing is of concern, as trucks are bound to leave their mark
here. The road must be maintained so that is does not widen and deepen. Some
reinforcement of the banks may be required, such as riprap or gabions. Sudden flows
down the drainage line must not be allowed to cause any erosion.

Accidental diesel spills can be a problem. Storage for diesel must be properly bunded.

If a spill occurs, it must be cleaned up by trained staff and with equipment stored as a

kit on site. Clean-up kit must be regularly inspected according to a set schedule and

record must be kept of these inspections.
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The 40mm HDPE water pipeline from the borehole to the crusher will probably have
to be trenched, shallow, just under the surface. This will have a negligible
environmental impact.

Ore transported from mines often requires special measures so that it does not fall off
from trucks and end up in the environment. Crushed granite is not known for its water
polluting qualities and if small quantities end up on the roads and in drainage lies, it
does not pose significant threats. A lot of it is not permissible.

18 Impact Assessment

Some of the decision-making authorities prescribe an impact assessment according
to a premeditated methodology (Table 26.2, Appendix).

The main benefit of this exercise is that it allows for the evaluation of mitigation
measures. Later follows the Risk Matrix. This is different from the Impact Assessment
as it does not attempt to weigh the success of mitigation measures.

Table 7 Impact Assessment

Description of impact Construction phase

Installation of the crusher plant and mechanical screen
Levelling the ground for stockpiles and infrastructure
Trenching of the water pipe.

Construction of berms in the drainage lines
Construction of the access road

Mitigation measures

Construction must remain within the demarcated footprint.
Prevent dust, dirt and rubble moving down the drainage lines
Refrain from making new roads, use existing roads.
Conserve 32m riparian zone wherever possible.

Type Spatial Severity Duration Significance | Probability | Confidence | Reversibility | Irreplaceability
Nature Extent
Without mitigation
Direct Local High Permanent | Low Probable Certain Irreversible Irreplaceable

With mitigation measures

Negative | Local Medium Permanent | Very Low Probable Sure Irreversible | Irreplaceable
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Table 7 Impact Assessment

Description of impact Operational phase

Blasting rock. Upload blasted material.

Operation of the crusher plant and mechanical screen
Stockpiling the sorted product

Affecting dust control.

Loading and transporting the product

Mitigation measures

Prevent dust, dirt and rubble moving down the drainage lines

Work within the demarcated footprint

Maintain the access road

Monitor the drainage lines for damage and prevent deterioration of the drainage lines.
Prevent diesel spills, clean up when required and maintain spillage clean-up equipment

Type Spatial Severity Duration Significance | Probability | Confidence | Reversibility | Irreplaceability
Nature Extent
Without mitigation
Direct Local High Permanent | Low Probable Certain Irreversible | Irreplaceable

With mitigation measures

Negative | Lo