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Archaeological study proposed solar energy farm near Keimoes

Executive summary

The Agency for Cultural Resource Management was requested to conduct an
Archaeological Impact Assessment (AlA) for the proposed construction and operation of
a 10 Mega Watt (MW) commercial Concentrated Photovoltaic (CPV) Energy Generation
Facility on Erf 666 in Keimoes in the Northern Cape Province.

Keimoes is situated alongside the Orange River, about 40 kms west of Upington. The
site for the proposed solar farm is located north of the N14 and just to the east of the
Keimoes Golf Course. The land is owned by the Kai Garib local municipality and is
currently zoned for Agriculture use. The proposed site is fairly flat, but does slope gently
toward the N14 and is very exposed and covered in rocks and stone with sparse natural
vegetation covering the 20 ha footprint area.

In terms of Section 38 (1) (c) (iii) of the National Heritage Resources Act 1999 (Act 25 of
1999), an Archaeological Impact Assessment of the proposed project is required if the
footprint area of the proposed development is more than 5000 m2,

The AIA forms part of the Environmental Basic Assessment process that is being
conducted by EnviroAfrica cc.

The aim of the study is to locate and map archaeological sites/remains that may be
impacted by the proposed project, to assess the significance of the potential impacts and
to propose measures to mitigate the impacts.

A 1 day, foot survey of the proposed footprint area was undertaken by the archaeologist
on 2 March 2012, in which the following observations were made:

e More than 100 stone artefacts were mapped with a hand held GPS unit. Most of
the tools are assigned to the Later Stone Age, but tools belonging to the Middle
Stone Age were also counted. Only two Early Stone Age implements were found,
including a large biface and one handaxe. More than 90% of the tools are in
banded ironstone, with the remainder in indurated shale, quartzite, silcrete and
quartz. Banded ironstone is fairly prolific on the site and was clearly the preferred
raw material for making tools. Banded ironstone is known to have been a
favoured and desirable raw material for making stone artefacts and occurs on a
number of sites that have been documented by the archaeologist and others
throughout the Northern Cape. Most of the tools are spread very thinly and
unevenly over the surrounding landscape, but a low density scatter of tools was
documented near the Eskom servitude. However, no evidence of any factory or
workshop site, or the result of any human settlement was identified. No organic
remains such as bone, pottery, or ostrich eggshell were found.

The majority of the lithics comprise flakes, flake blades and chunks most of which
are utilised and/or retouched, testament to the flaking qualities and sharp cutting
edges of the preferred raw material. At least 18 cores or minimal cores/flaked
chunks were also counted, indicating a fairly high level of stone fabrication on the
site. The ratio of cores to flakes suggests that many of the final retouched or
flaked artefacts were removed from the site by the toolmakers. Frequencies of
formal retouched tools are very low, but the numbers of miscellaneous retouched
tools (nearly 50%) is quite high. Of the formal retouched tools; only one convex
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scraper, one side scraper, one possible end scraper, and two step retouched
flakes (possible utilitarian adzes) were counted. No hammerstones were found
and only one manuport was counted.

As archaeological sites are concerned, the occurrences are lacking in context as no
organic remains such as bone, pottery or ostrich eggshell was found. There is no spatial
patterning to the distribution of finds, but it was noted that some of the lithics tended to
cluster around the south western portion of the proposed site near the Eskom servitude.
Overall, however, the fairly small numbers and isolated context in which they were found
means that the archaeological remains on Erf 666 have been rated as having low
archaeological (Grade 3C) significance.

There are no graves on the affected property.

In terms of the built environment, the area has no significance, as there are no old
buildings, structures, or features, old equipment, public memorial or monuments in the
footprint area.

It is maintained that the study has captured good information on the archaeological
heritage present and that the study has identified no significant impacts to pre-colonial
archaeological material that will need to be mitigated prior to proposed development
activities.

The results of the study indicate that the proposed development of the Keren Energy
Keimoes Solar Farm on Erf 666 will not have an impact of great significance on these
and potentially other archaeological remains.

Indications are that in terms of archaeological heritage, the proposed activity (i. e. the
construction of a solar energy farm) is viable and no fatal flaws have been identified.

With regard to the proposed development of the Keren Energy Keimoes Solar Farm on
Erf 666 in Keimoes, the following recommendations are made:

1. No further archaeological mitigation is required.

2. Should any unmarked human burials/remains or ostrich eggshell water flask
caches be uncovered, or exposed during construction activities, these must
immediately be reported to the archaeologist (Jonathan Kaplan 082 321 0172), or
the South African Heritage Resources Agency (SAHRA) (Att Ms Mariagrazia
Galimberti 021 462 4502). Burials, etc must not be removed or disturbed until
inspected by the archaeologist.
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1. INTRODUCTION
1.1 Background and brief

Keren Energy Keimoes (Pty) Ltd, commissioned the Agency for Cultural Resource
Management to conduct an Archaeological Impact Assessment (AlA) for the proposed
construction and operation of a 10 MW Concentrated Photovoltaic (CPV) Energy
Generation Facility on Erf 666 near Keimoes in the Northern Cape (Figures 1 & 2). The
proposed development is situated within the Kai Garib municipality. Erf 666 is zoned for
Agriculture and is owned by the local authority.

The Northern Cape has the highest levels of Solar Irradiance in South Africa, which
makes the location of the proposed development ideal for solar energy generation. The
renewable energy industry is currently experiencing an explosive growth worldwide. In
South Africa, while such energy sources are not expected to replace the country’s
traditional reliance and dependency on coal-generated power, the National Energy
Regulator of South Africa (NERSA) has published a favourable feed-in tariff structure for
renewable energy that allows for independent clean energy producers to invest in
renewable energy resources. The growing alternative energy industry is considered to
be of national importance in anticipation of its contribution to electricity supply and
reduced reliance of non-renewable energy sources.

It is in this context that the applicant proposes to construct a solar energy facility in
Keimoes. The proposed activity entails the construction of about 140 CPV solar panels
covering an area of about 20 ha (Figure 3). The CPV panels will be mounted on
pedestals drilled and set into the ground. Extensive bedrock excavations are not
envisaged, but some vegetation will need to be cleared from the site. Associated
infrastructure includes single track internal access roads, trenches for underground
cables, transformer pads, a switching station, a maintenance shed, and a temporary
construction camp. The electricity generated from the project will be fed directly into the
national grid at the Eskom Oasis substation which is situated alongside the subject

property.

The AIA forms part of the Environmental Basic Assessment process that is being
conducted by EnviroAfrica cc.

The aim of the study is to locate and map archaeological sites/remains that may be
impacted by the proposed project, to assess the significance of the potential impacts and
to propose measures to mitigate the impacts.

2. HERITAGE LEGISLATION

The National Heritage Resources Act (Act No. 25 of 1999) makes provision for a
compulsory Heritage Impact Assessment (HIA) when an area exceeding 5000 m? is
being developed. This is to determine if the area contains heritage sites and to take the

necessary steps to ensure that they are not damaged or destroyed during development.

The NHRA provides protection for the following categories of heritage resources:
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= Landscapes, cultural or natural (Section 3 (3))

e Buildings or structures older than 60 years (Section 34);

e Archaeological sites, palaeontological material and meteorites (Section 35);

e Burial grounds and graves (Section 36);

e Public monuments and memorials (Section 37);

e Living heritage (defined in the Act as including cultural tradition, oral history,
performance, ritual, popular memory, skills and techniques, indigenous

knowledge systems and the holistic approach to nature, society and social
relationships) (Section 2 (d) (xxi)).
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Figure 2. Aerial photograph of the proposed study site and the footprint area of the proposed solar farm
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3. TERMS OF REFERENCE
The terms of reference for the study were to.

e Determine whether there are likely to be any important archaeological resources
that may potentially be impacted by the proposed project, including the erection
of the solar panels, internal access roads, trenches for underground cables, and
any other associated infrastructure;

¢ Indicate any constraints that would need to be taken into account in considering
the development proposal,

e Identify potentially sensitive archaeological areas, and

e Recommend any further mitigation action.

4. DESCRIPTION OF THE AFFECTED ENVIRONMENT

An aerial photograph indicating the location site of the proposed Keren Energy Keimoes
Solar Farm is illustrated in Figure 4.

The proposed site (Erf 666) is located just north of the N14 and about 2 kms before
entering the town of Keimoes on the right hand side of the road. Keimoes is located
about 40 kms west of Upington. The proposed site, which is to the east of the Keimoes
Golf Course, is fairly flat, but slopes gently toward the N14. The site is very rocky and
stony with sparse vegetation covering the + 20 ha footprint area (Figure 4). A few
sporadic trees occur in places. Several drainage channels (non-perennial streams)
intersect the site while there are several small hillocks located alongside an, Eskom
powerline servitude. The vegetation alongside the drainage channels is quite dense. The
Eskom Oasis sub-station is located directly west of the proposed solar energy farm.
There is no other infrastructure on the proposed site. A large food packaging factory
(Sun Foods) is located directly alongside the proposed site and the N14. Immediate
surrounding land use is the Sun Food processing factory, the Keimoes Golf Course,
Waste Water Treatment Works, the N14, and large tracts of vacant, communal grazing
land.

There are no old buildings, structures or features or any old equipment on the proposed
site.

There are no public memorials or monuments on the site.

There are no visible graves on the proposed site, or within the proposed footprint area of
the proposed solar farm.
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5. STUDY APPROACH
5.1 Method of survey

A survey of the proposed footprint area was undertaken by J Kaplan on 02 March, 2012.
This survey was undertaken on foot and most of the footprint area was covered in a
series of transects. The + 20 m wide, Eskom powerline servitude was not searched. A
GPS track path of the survey was created (refer to Figure 14 in Appendix I). All
archaeological occurrences documented during the study were mapped in-situ using a
hand-held Garmin Oregon 300 GPS unit set on the map datum WGS 84. A collection of
tools were also photographed, including the context in which some of the artefacts were
found. A desk top study was also done and archaeologist David Morris of the McGregor
Museum was consulted.

5.2 Constraints and limitations

There were no constraints or limitations associated with the study. Apart from the
drainage channels which have some vegetation growing alongside its banks, there is
very little natural vegetation covering the site, and only a few sporadic trees occurring in
places. As a result, archaeological visibility was very good.

5.3 Identification of potential risks

Pre-colonial archaeological heritage (i. e. stone implements) will be impacted by the
proposed development, but it is maintained that the study has captured a good record of
the archaeological heritage present in the proposed footprint area. Apart from trenches
for underground cabling, limited bedrock excavations are envisaged. The solar panels
will be raised about 2 m above ground and mounted on small footings drilled and set into
the ground. The excavations for the footings are about 1-1.5 m in diameter and so the
actual ground disturbance will be quite limited and contained.

5.4 Results of the desk top study

The archaeology of the Northern Cape is rich and varied covering long spans of human
history. According to Beaumont et al (1995:240) “thousands of square kilometres of
Bushmanland are covered by a low density lithic scatter”. No previous archaeological
work has been done in Keimoes, but an AlA for a proposed solar farm in Kakamas,
about 40 kms west of Keimoes documented relatively small numbers of LSA lithics in
banded ironstone (Kaplan 2012). Such implements were also found during a survey for a
water pipeline between Kakamas and Kenhardt (Kaplan 2008), while Orton (2012)
recently recorded very low density scatters of LSA and MSA tools in quartz, indurated
shale and banded ironstone for a proposed solar farm near the Augrabies Falls National
Park. A number of sites (including open scatters and shelters) are also described by
Orton (2012) in the Augrabies area, but these are all located many kilometres away from
Keimoes. The archaeologist consulted with David Morris of the McGregor Museum in
Kimberly with regard to the presence of archaeological sites in Keimoes, but at the time
of writing up this report, Mr Morris had not yet communicated this information.

10
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6. FINDINGS
More than 100 stone artefacts were mapped and counted with a hand held GPS unit.

A description of the archaeological finds located during the study is presented in Table A
in Appendix .

The majority of finds located during the study are assigned to the Later Stone Age
(LSA), but at least 16 Middle Stone Age artefacts were also counted. Only two Early
Stone Age implements were found, including a large biface (113) and one handaxe
(060). More than 90% of the tools are in banded ironstone, with the remainder in
indurated shale and quartzite. Only two “silcrete’ flakes, one limestone flake and one
quartz core, were found. Banded ironstone is known to have been a favoured raw
material for making stone artefacts and occurs on a number of sites that have been
documented by the archaeologist and others throughout the Northern Cape. It occurs
fairly widely over the site and was clearly a desirable raw material which was targeted by
LSA people for its superior flaking qualities.

Most of the archaeological remains are spread very thinly and unevenly over the
surrounding landscape, but one small, low density scatter of tools (105) was
documented not far from the Eskom servitude. This included a mix of LSA and MSA
tools including several chunks, a weathered broken limestone flake, several burnished
retouched and utilised flakes, a burnished core, and an unworked quartzite
cobble/manuport on a large patch of stony ground. However, no evidence of any factory
or workshop site, or the result of any human settlement was identified. Spatially, a
number of the occurrences tend to cluster around the south western portion of the
proposed footprint area near the Eskom servitude but no organic remains such as bone,
pottery, or ostrich eggshell were found.

Most of the lithics comprise flakes, flake blades and chunks of which many are utilised
and/or retouched, testament to the superior flaking qualities and sharp cutting edges of
the banded iron stone. A number of the tools are also abraded or weathered suggesting
that they have lain on the surface for many years. At least 18 cores/ minimal cores/flaked
chunks (or about 20 % of the stone artefact assemblage) were also counted, indicating a
fairly high level of stone fabrication. Five of the cores are made on cobbles of indurated
shale. The ratio of cores to flakes on the ground may indicate that many of the formal
tools/artefacts were removed from the site by the toolmakers.

Frequencies of formal retouched tools are very low, but the numbers of miscellaneous
retouched tools (almost 50%) is quite high. Of the formal retouched tools; one convex
scraper, one side scraper, one possible end scraper, two step retouched flakes (possible
adzes) were counted. No hammerstone were found and only one manuport was
counted.

No colonial heritage resources were noted during the study.

A collection of tools documented during the study and the context in which some of them
were found are illustrated in Figures 6-13.

11
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Figure 10. Collection of tools. Scale is in cm
Scale is in cm

Figure 8. Collection of stone tools. Scale is in cm Figure 11. Collection of tools. Scale is in cm
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Figure 12. ESA Handaxe (060) scale is in cm Figure 13. ESA biface (060) scale is in cm

6.1 Significance of the archaeological remains

Most of the stone implements documented during the study comprise isolated
occurrences that are spread thinly and unevenly over the surrounding landscape,
although one low density scatter of tools (105) was recorded in the western portion of
the proposed footprint area. However, no evidence of any factory or workshop site, or
the result of any human settlement was identified.

As archaeological sites are concerned, the occurrences are lacking in context as no
organic remains such as bone, pottery or ostrich eggshell was found. There is no spatial
patterning to the distribution of finds, but it was noted that some of the lithics tended to
cluster around the south western portion of the proposed site near the Eskom servitude
(refer to Figure 13). Overall, however, the fairly small numbers and isolated context in
which they were found means that the archaeological remains on Erf 666 have been
rated as having low archaeological (Grade 3C) significance.

7. ASSESSMENT OF IMPACTS

In the case of the proposed Keren Energy Keimoes Solar Energy Farm it is expected
that some archaeological impacts will occur during the construction phase of the
proposed project, but that the overall impact on important archaeological resources will
be low (Table 1).

Potential impacts on archaeological

heritage

Extent of impact: Site specific
Duration of impact; Permanent
Intensity Low
Probability of occurrence: Probable
Significance without mitigation Low
Significance with mitigation Negative
Confidence: High

Table 1. Assessment of archaeological impacts.

13
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8. CONCLUSION

Development of the proposed Keren Energy Keimoes solar energy facility will have a
very limited impact on archaeological heritage resources.

It is maintained that the study has captured good information on the archaeological
heritage present and has identified no significant impacts to pre-colonial archaeological
material that will need to be mitigated prior to development activities commencing. The
project should be allowed to proceed with no further archaeological input required.

Indications are that in terms of archaeological heritage, the proposed activity is viable
and no fatal flaws have been identified.

9. RECOMMENDATIONS

With regard to the proposed construction and operation of a 10 MW solar energy facility
on Erf 666 near Keimoes in the Northern Cape, the following recommendations are
made:

1. No further archaeological mitigation is required.

2. Should any unmarked human burials/remains or ostrich eggshell water flask
caches be uncovered, or exposed during construction activities, these must
immediately be reported to the archaeologist (Jonathan Kaplan 082 321 0172), or
the South African Heritage Resources Agency (SAHRA) (Att Ms Mariagrazia
Galimberti 021 462 4502). Burials must not be removed or disturbed until inspected
by the archaeologist.

14
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Name of Site Name of Farm Lat/Long Finds
Erf 666 Keimoes

042 S28 41.502 E20 59.038 | Crude quartzite misc retouched flake 7MSA

043 S28 41.495 E20 59.051 | Thick pointed flake blade & small chunk —
misc retouch

044 S28 41.489 E20 59.041 | Cobble chunk; green chert flake (MSA), and
misc retouched flake & chunk

045 S28 41.290 E20 59.143 | Small nicked chunk and misc retouch

046 S28 41.289 E20 59.144 | Indurated shale cobble core

047 S28 41.258 E20 59.168 | Large weathered pointed MSA flake, with
some retouch along dorsal edge

048 S28 41.192 E20 59.201 | Indurated shale cobble core

049 S28 41.103 E20 59.139 | Core reduced flake with utilization damage
and misc retouch; chunk/pebble; small misc
retouch chunk

050 S28 41.058 E20 59.106 | Possible side scraper & chunk

051 S28 41.129 E20 59.131 | Chunk/core on cobble; round quartz
chunk/minimal core

052 S28 41.205 E20 59.176 | Flake & flake with step flaking (? Adze)

053 S28 41.229 E20 59.193 | Misc retouch flake

054 528 41.288 E20 59.193 | Large flake, side retouched

055 S28 41.312 E20 59.183 | Round cobble core, with cortex

056 S28 41.412 E20 59.094 | Large indurated shale cobble core

057 S28 41.426 E20 59.083 | Large burnished flake (?MSA) retouched and
utilized

058 S28 41.430 E20 59.079 | Burnished chunk with 1-2 retouch

059 S28 41.471 E20 59.050 | Burnished chunk/pebble

060 S28 41.438 E20 59.024 | Large quartzite biface (ESA)

061 S28 41.415 E20 59.044 | Chunk with misc retouch

062 S28 41.227 E20 59.174 | Burnished chunk

063 S28 41.223 E20 59.175 | Burnished pebble chunk; small pointed
retouched flake

064 S28 41.227 E20 59.145 | Double sided retouched flake

065 S28 41.229 E20 59.143 | Chunk with 1-2 retouch

066 S28 41.239 E20 59.136 | Retouched chunk

067 S28 41.243 E20 59.131 | Broken retouched flake & a retouched (high
edge) possible end scraper

068 S28 41.246 E20 59.128 | Burnished chunk

069 S28 41.262 E20 59.112 | Indurated shale cobble — manuport

070 S28 41.345 E20 59.023 | Miscellaneous retouched flake

071 S28 41.347 E20 59.020 | Miscellaneous retouched flake

072 S28 41.375 E20 58.997 | Round core and 2 flakes

073 S28 41.380 E20 58.995 | Cortex chunk/core

074 S28 41.242 E20 59.108 | Burnished broken flake in servitude

075 S28 41.207 E20 59.119 | Flake

076 S28 41.346 E20 58.943 | Indurated shale flake (weathered) 7MSA

077 S28 41.407 E20 58.882 | Burnished retouched flake 7MSA

078 S28 41.450 E20 58.864 | Burnished flake

079 S28 41.465 E20 58.856 | Chunk; end retouched & utilised flake &
burnished retouched flake

080 S28 41.483 E20 58.848 | Chunk

081 S28 41.510 E20 58.832 | Misc utilized chunk; misc retouched flake

082 S28 41.514 E20 58.831 | Misc retouched flake

083 S28 41.519 E20 58.826 | Core and flake

17
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084 S28 41.531 E20 58.815 | Misc. retouched flake; cobble flake (cortex)

085 S28 41.492 E20 58.808 | Indurated shale core/chunk (cortex)

086 S28 41.466 E20 58.819 | Single flake with step flake retouch & end
scraper retouch

087 S28 41.457 E20 58.821 | Burnished flake with retouch on ventral
surface

088 S28 41.424 E20 58.838 | Quartzite MSA flake

089 S28 41.421 E20 58.842 | Large retouched flake (broken); core/chunk

090 S28 41.336 E20 58.903 | Retouched chunky flake

091 528 41.236 E20 59.032 | Broken quartzite flake

092 S28 41.220 E20 59.053 | Chunk/core and broken retouched MSA flake

093 S28 41.147 E20 59.138 | Round core

094 S28 41.149 E20 59.128 | Misc retouched chunky MSA flake

095 528 41.188 E20 59.062 | Red banded agate lump/chunk

096 S28 41.214 E20 59.018 | Burnished chunky, retouched MSA flake;
burnished chunk with misc retouch; burnished
chunk with utilization damage and misc
retouch

097 528 41.230 E20 58.995 | Chunk

098 S28 41.311 E20 58.916 | Large burnished indurated shale core 7MSA

099 S28 41.338 E20 58.900 | Double sided retouched chunky flake 7MSA

100 528 41.354 E20 58.886 | Chunk

101 S28 41.387 E20 58.860 | Small chunk with misc retouch

102 S28 41.398 E20 58.851 | Pebble core; pointed triangular shaped flake
with retouch on 1 end; flake with retouch on
ventral surface

103 528 41.430 E20 58.827 | Chunk with misc retouch

104 S28 41.439 E20 58.820 | Chunk; large wide burnished blade; large
round burnished indurated shale chunk/min
core — large flake scars 7MSA

105 S28 41.446 E20 58.809 | Low density scatter — x 4 chunks, 1
weathered broken limestone flake, burnished
retouched flake, burnished core, MSA
retouched flake, quartzite cobble manuport,
on large patch stony ground

106 528 41.479 E20 58.791 | Chunk and misc retouched flake

107 S28 41.487 E20 58.777 | Chunk and retouched cortex flake with some
end retouch and utilized damage on ventral
surface

108 S28 41.487 E20 58.777 | Chunky burnished indurated shale flake blade
?MSA

109 S28 41.434 E20 58.783 | Multiple retouched flake

110 528 41.433 E20 58.788 | Chunky side retouched flake

111 S28 41.427 E20 58.792 | Round quartzite cobble core/chunk

112 S28 41.428 E20 58.767 | Broken chunk/cobble cortex with scraper
retouch

113 S28 41.439 E20 58.756 | ESA quartzite biface

114 S28 41.505 E20 58.698 | Large green silcrete side struck flake 7MSA

115 S28 41.437 E20 58.753 | Cortex flake misc retouch and utilized

116 528 41.421 E20 58.758 | Weathered/burnished chunk

117 S28 41.398 E20 58.788 | Flat quartzite utilised flake; several flakes
and chunk

118 S28 41.358 E20 58.811 | Snapped quartzite MSA flake

119 S28 41.176 E20 58.968 | ? adze and 1 min retouched convex shaped
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flake ?scraper blank
120 S28 41.167 E20 58.970 | Cortex cobble chunk/min core
121 S28 41.138 E20 59.000 | Burnished chunk
122 S28 41.105 E20 59.034 | MSA utilised flake blade broken tip
123 S28 41.068 E20 59.089 | Chunk
124 S28 41.091 E20 59.104 | Small chunky side scraper
125 S28 41.097 E20 59.120 | Burnished flake
126 S28 41.089 E20 59.059 | Burnished flake
127 528 41.138 E20 58.988 | Green silcrete flake
128 S28 41.150 E20 58.974 | Small snapped retouched flake
129 S28 41.346 E20 58.772 | Large chunk
130 528 41.333 E20 58.789 | X 2 step retouch chunks
131 S28 41.322 E20 58.804 | Flake
132 S28 41.201 E20 58.973 | Utilised and retouched flake blade
133 S28 41.201 E20 58.975 | MSA quartzite flake
134 S28 41.086 E20 59.069 | Flake
135 528 41.130 E20 59.143 | Double sided retouched flake & chunk
136 S28 41.197 E20 59.152 | Large flat core in road
137 S28 41.262 E20 59.216 | Weathered MSA indurated shale flake
138 S28 41.315 E20 59.219 | Snapped retouched and double sided utilised
pointed flake
139 S28 41.320 E20 59.217 | Chunk
140 S28 41.442 E20 59.101 | Utilised cobble cortex flake
141 528 41.462 E20 59.088 | Small chunky weathered utilised flake

Table A. Spreadsheet of waypoints and description of archaeological finds. Unless otherwise stated, all implements are in

locally available banded iron stone which is prolific over the study area and surrounding farms
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Figure 14. GPS trackpath and waypomts of archaeologlcal flnds )




