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EXECUTIVE SUMMARY

ASHA Consulting (Pty) Ltd was appointed by PGS Heritage to conduct a supplementary specialist
assessment to the archaeological walk down survey of the already authorised Noupoort Wind
Energy Facility (WEF) to be built on the farm Blydefontein 168, just east of Noupoort, in the
Northern Cape Province. Two previous studies had failed to adequately address Stone Age issues
and hence a Stone Age specialist was required to survey the site at the request of the South
African Heritage Resource Agency (SAHRA). Concern had also been expressed by SAHRA over the
lack of detail in the recording of stone structures which had led to a limited understanding of
them. The purpose of this report is thus to satisfy the requirements of SAHRA that stemmed from
the Environmental Impact Assessment phase of the project.

The study area lies at high altitude (between 1700 and 1800 m above sea level) and is largely open
grassland. However, rocky ridges and outcrops (dolerite and sandstone) and a number of river
valleys do occur. Vegetation is low but taller vegetation appears in the rockier areas.

A thorough desktop study was conducted in order to inform both the field survey and the
assessment of its findings. This revealed that significant pre-colonial archaeological resources are
generally rare in the open grasslands, although large numbers of significant pre-colonial structures
had been documented in the Seacow Valley to the west of Noupoort. Middle Stone Age
occurrences have been investigated in the broader region and a number of in situ Later Stone Age
sites, including Blydefontein Rock Shelter on the subject farm, have been excavated. These reveal
a long sequence of Stone Age occupation in the area. Rock art was another aspect of archaeology
noted during the review, with both Bushman and Khoekhoe art expected in the area.

The field study identified many additional pre-colonial sites and a few historical sites that had not
been identified by the previous surveys. These include graves found at two of the historical sites,
and several rock painting sites. Only one of these new sites (Site32) will experience direct impacts,
but indirect (contextual) impacts will occur in places; these are of less concern. Stone Age artefact
scatters were uncommon, but two of those found will be directly impacted. A pre-colonial hunting
blind, previously recorded by Hutten (2014) was also examined. This was in the way of the initial
layout but has now been protected through micro-siting of the relevant road alignment and
turbine footprint.

Because most of the expected impacts will be indirect and because the majority of sites have only
moderate heritage significance, the impacts are generally considered to be of limited significance.
However, the direct impacts to the historical structure (Site 32) are of higher significance. This site
will need to be avoided and protected or fully recorded.

As such, it is recommended that the development proceed but subject to the following conditions:

e Should Site 11 (which is currently just outside of the layout area) be in danger at any point,
then it should be mitigated through proper in situ recording;

e The road layout at Site 32 should be micro-sited to avoid the Site, the suggested
adjustment is 20 m from the Site;

e No abnormal vehicles should be allowed north of Turbine N32 on the main access road to
the farm because of the proximity of heritage sites to the road;
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e Should any widening of the main access road be required in the vicinity of Sites 2 and/or 6
(both north of turbine N32) then all graves and stone-walled structures at these two sites
respectively must be clearly fenced off and avoided during construction;

e No stone may be removed from any of the stone-walled historical sites for any reason;

e Construction staff should be prevented from accessing rock art sites where further graffiti
might occur; and

e If any archaeological material or human burials are uncovered during the course of
development then work in the immediate area should be halted. The find would need to
be reported to the heritage authorities and may require inspection by an archaeologist.
Such heritage is the property of the state and may require excavation and curation in an
approved institution.
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Glossary

Background scatter: Artefacts whose spatial position is conditioned more by natural forces than
by human agency.

Early Stone Age: Period of the Stone Age extending approximately between 2 million and 20 000
years ago.

Holocene: The geological period spanning the last approximately 10-12 000 years.

Lammerhok: A small enclosure, usually attached to the side of a larger enclosure, in which lambs
were penned.

Later Stone Age: Period of the Stone Age extending over the last approximately 20 000 years.

Middle Stone Age: Period of the Stone Age extending approximately between 200 000 and 20 000
years ago.

Pleistocene: The geological period beginning approximately 2.5 million years ago and preceding
the Holocene.

Abbreviations

ASAPA: Association of Southern African
Professional Archaeologists

CRM: Cultural Resources Management MSA: Middle Stone Age
EIA: Environmental Impact Assessment NHRA: National Heritage Resources Act (No.
25) of 1999

ESA: Early Stone Age
SAHRA: South African Heritage Resources
GPS: global positioning system Agency

HIA: Heritage Impact Assessment SAHRIS: South African Heritage Resources
Information System

LSA: Later Stone Age
WEF: Wind Energy Facility
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1. INTRODUCTION

ASHA Consulting (Pty) Ltd was appointed by PGS Heritage to conduct a supplementary specialist
assessment to the archaeological walk down survey of the already authorised Noupoort Wind
Energy Facility (WEF) to be built just east of Noupoort in the Northern Cape Province (Figure 1). An
earlier Heritage Impact Assessment (HIA; van Schalkwyk 2012) and a heritage management plan
after a heritage walkdown (Hutten 2014) had been conducted, but in both cases the authors were
not Stone Age specialists and it was deemed by the South African Heritage Agency (SAHRA) that
this important aspect of the studies had not been adequately addressed. As such, it was requested
that such a specialist examine the layout prior to construction in order to identify any pre-colonial
resources that might be affected.

et

3124BB & 3125AA (Mapping information
supplied by Chief Directorate: National Geo-
Spatial Information. Website: wwwi.ngi.gov.za)

Figure 1: Map showing the location of the study area to the east of Noupoort. The red oval
indicates the approximate area within which new infrastructure would be built, while the yellow
polygon indicates the entire farm.
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1.1. Project description

The proposed project includes the following components:
e 35 wind turbines (reduced from the original proposal of 83 turbines);
e Underground and overhead electrical cabling linking the turbines;
e Overhead 132kV power line linking the wind farm to the Eskom national grid;
e Substation;
e Internal access roads;
e Atemporary laydown area for use during construction;
e Buildings for administrative purposes and storage;
e Aborrow pit; and
e Fencing.

Note that an existing borehole to the northwest of Turbine 31 will be used as a water source
during construction. The project layout is indicated in Figure 2.

Figure 2: Aerial view of the study area showing the layout of the proposed new infrastructure. Red
lines denote new roads, the stars are the turbine positions, the yellow line the power line, the small
orange polygons the substation and site buildings and the purple polygon the laydown area.
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1.2. Terms of reference

ASHA Consulting was asked to conduct an archaeological study for the already authorised
Noupoort WEF in order to satisfy the requirements of SAHRA in this regard. The study was to be
carried out by a Stone Age specialist.

In its response to the original HIA (Van Schalkwyk 2012) dated 20 April 2012, SAHRA requested
that a Stone Age specialist conduct an assessment of the study area because it appeared that
Stone Age resources had not been adequately addressed. They stated that this could take the
form of a pre-construction walk down survey. Furthermore, SAHRA also requested a more
comprehensive recording of the stone-walled structures found on site because the existing record
was inadequate for the purposes of understanding their age and function. This was seen as
important because of the large numbers of Stone Age stone-walled structures known from nearby
areas.

1.3. Scope and purpose of the report

The present report serves to meet the requirements of SAHRA which were incorporated into the
authorisations conditions for the proposed WEF. The survey and report will aim to identify any
significant heritage resources before development begins so that these can be managed in such a
way as to allow the development to proceed without undue impacts to the fragile heritage of
South Africa. The report will outline any mitigation requirements that will need to be complied
with from a heritage point of view prior to the start of construction.

1.4. The author

Dr Jayson Orton has an MA (UCT, 2004) and a D.Phil (Oxford, UK, 2013), both in archaeology, and
has been conducting HIAs and archaeological specialist studies in the Western Cape and Northern
Cape provinces of South Africa since 2004. He has also conducted research on aspects of the Later
Stone Age in these provinces and published widely on the topic. He is an accredited Principal
Investigator for Stone Age archaeology with the Association of Southern African Professional
Archaeologists (ASAPA) CRM section (Member #233).

1.5. Declaration of independence

ASHA Consulting (Pty) Ltd and its consultants have no financial or other interest in the proposed
development and will derive no benefits other than fair remuneration for consulting services
provided.

2. HERITAGE LEGISLATION

The National Heritage Resources Act (NHRA) No. 25 of 1999 protects a variety of heritage
resources as follows:
e Section 34: structures older than 60 years;
e Section 35: palaeontological, prehistoric and historical material (including ruins) more than
100 years old;
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Section 36: graves and human remains older than 60 years and located outside of a formal
cemetery administered by a local authority; and
Section 37: public monuments and memorials.

Following Section 2 of the NHRA, the definitions applicable to the above protections are as
follows:

Structures: “any building, works, device or other facility made by people and which is fixed
to land, and includes any fixtures, fittings and equipment associated therewith”;
Palaeontological material: “any fossilised remains or fossil trace of animals or plants which
lived in the geological past, other than fossil fuels or fossiliferous rock intended for
industrial use, and any site which contains such fossilised remains or trace”;

Archaeological material: a) “material remains resulting from human activity which are in a
state of disuse and are in or on land and which are older than 100 years, including
artefacts, human and hominid remains and artificial features and structures”; b) “rock art,
being any form of painting, engraving or other graphic representation on a fixed rock
surface or loose rock or stone, which was executed by human agency and which is older
than 100 years, including any area within 10m of such representation”; c) “wrecks, being
any vessel or aircraft, or any part thereof, which was wrecked in South Africa, whether on
land, in the internal waters, the territorial waters or in the maritime culture zone of the
Republic, as defined respectively in sections 3, 4 and 6 of the Maritime Zones Act, 1994
(Act No. 15 of 1994), and any cargo, debris or artefacts found or associated therewith,
which is older than 60 years or which SAHRA considers to be worthy of conservation”; and
d) “features, structures and artefacts associated with military history which are older than
75 years and the sites on which they are found”;

Grave: “means a place of interment and includes the contents, headstone or other marker
of such a place and any other structure on or associated with such place”; and

Public monuments and memorials: “all monuments and memorials a) “erected on land
belonging to any branch of central, provincial or local government, or on land belonging to
any organisation funded by or established in terms of the legislation of such a branch of
government”; or b) “which were paid for by public subscription, government funds, or a
public-spirited or military organisation, and are on land belonging to any private
individual.”

While landscapes with cultural significance do not have a dedicated Section in the NHRA, they are
protected under the definition of the National Estate (Section 3). Section 3(2)(c) and (d) list
“historical settlements and townscapes” and “landscapes and natural features of cultural
significance” as part of the National Estate. Furthermore, Section 3(3) describes the reasons a
place or object may have cultural heritage value.

Most such resources were assessed at the HIA phase. However, the present report focuses on
Stone Age archaeological resources and also reassesses the stone-built structures recorded by van
Schalkwyk (2012).

3. METHODS

3.1. Literature survey
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A survey of available literature was carried out to assess the general heritage context into which
the development would be set. This literature included published material, unpublished
commercial reports and online material, including reports sourced from the South African Heritage
Resources Information System (SAHRIS).

3.2. Field survey

The WEF layout was subjected to a detailed foot survey, while obvious locations for archaeological
sites in close proximity to the layout were also examined. The fieldwork took place on the 17" to
the 19" of August 2014. During the survey the positions of finds were recorded on a hand-held
GPS receiver set to the WGS84 datum. Photographs were taken at times in order to capture
representative samples of both the affected heritage and the landscape setting of the proposed
development. It should be noted that most of the WEF layout had been surveyed and marked on
the ground. This assisted with the survey, guiding the walk-paths. The track log created during the
survey can be seen in Appendix 1.

3.3. Impact assessment

No formal impact assessment is carried out since that was conducted during the Environmental
Impact Assessment (EIA) phase of the project. However, an assessment of heritage significance of
the identified heritage resources will be presented in order to guide any mitigation requirements
that might be necessary.

3.4. Assumptions and limitations

In this dry and generally eroding landscape, it is assumed that most archaeological resources on
higher-lying ground would be visible at the surface. In the valleys, where sediment accumulation is
likely, archaeological resources may be buried to some degree, particularly within the flood plains
of rivers.

The study was carried out at the surface only and hence any completely buried archaeological
sites will not be readily located. Because the terms of reference required only a resurvey of the
WEF layout and a re-recording of sites improperly recorded during previous surveys, it was not
possible to explore the landscape in full. This meant that some rock art sites and other visually
sensitive heritage sites may not have been located. During the present survey a best attempt was
made to visit all obvious and promising rock shelters that were openly visible from the turbine
locations. The large historical settlement at ‘Site 1’ was only briefly visited and could not be
recorded in detail due to time constraints. Although a few small sections were not physically
walked, from the understanding of the landscape gained during the survey it can be confidently
stated that this will not have had any significant bearing on the outcome of the report.
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4. PHYSICAL ENVIRONMENTAL CONTEXT

4.1. Site context

The site is largely grazing land. The turbine positions are between 4.5 km and 10.0 km to the east
of the town of Noupoort and the N9 national road linking Colesburg and Middleburg.

4.2. Site description

The study area is located in the sandstone mountains to the east of Noupoort and much of the
land under consideration forms a plateaux lying above 1700 m above sea level. It is largely gently
undulating grassland with scattered small bushes in places (Figures 3 and 4) but sporadic rock
outcrops of both sandstone and dolerite, often with larger bushes associated, do occur (Figure 5).
In places there are large sheets of exposed bedrock and in places these trap water in depressions
commonly referred to by archaeologists as ‘water bakke’ (Figure 6). Higher peaks occur in the
distance around the study area (Figure 4). Farm tracks and fences criss-cross the area and a few
wind pumps and kraals (made of corrugated iron) are present. Figures 7 and 8 show two
panoramic views across the broader landscape in which the WEF will be sited. Figure 9 shows the
appearance of the survey pegs which were followed during the survey. Figures 10 and 11 show the
nature of the western slopes of the mountain and the low-lying plain across which the power line
will run towards Noupoort.

Figure 3: View across the grasslands of the Figure 4: View across the plateaux towards
plateaux. The taller peaks to the north of the site.
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Figure 5: Rock outcrop and bushes in the Figure 6: Sheet of bedrock with a ‘waterbak’
northern part of the study area. holding water.

Figure 7: View across the study area towards the north showing the broad grassy plains and
dista

Figure 8: View towards the north from the summit of a dolerite hill.
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Figure 9: The survey pegs indicating the road layout.

b

Figure 10: View down the mountain along the Figure 11: View along the power line route at
power line route. the base of the mountain. Noupoort lies in the
background to the right.

5. CULTURAL HERITAGE CONTEXT

This section of the report establishes what is already known about heritage resources in the
vicinity of the study area. What is found during the field survey may then be compared with what
is already known in order to gain an improved understanding of the significance of the newly
reported resources. The review focuses largely on pre-colonial archaeology, since it is that aspect
of heritage that is most relevant to the present report.

5.1. Archaeological aspects

Although not as well studied as other regions like the Western Cape’s Cederberg and Elands Bay
areas, the central Karoo has been a focus of archaeological research since the 1960s when Garth
Sampson began studying the Stone Age archaeological remains in the region. His work included
two primary research projects; the first was in the vicinity of the Gariep Dam where he excavated,
among other sites, the Riversmead Rock Shelter (Sampson & Sampson 1967), the Zaaifontein Rock
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Shelter (Sampson 1967a), the Glen Elliot Shelter (Sampson 1967b) and the open site of Zeekoegat
13 (Sampson 1967c). This work was followed up by a description of the local Middle Stone Age
sequence (Sampson 1968) and then a broader look at the Stone Age in general from the area
(Sampson 1972).

Sampson then initiated his ambitious Seacow Valley research project in the area immediately west
of Noupoort (Sampson 1985). In this project some 5000 km? of the upper and middle parts of the
catchment were surveyed for archaeological traces. The most significant aspect of this work
relates to the many pre-colonial stone-built structures recorded across the landscape. These
structures were interpreted to be the kraals of Stone Age herders who lived in the valley and built
the kraals between about AD 1000 and AD 1750 (Sampson 2010). Analysis of the shapes of the
structures allowed Hart (1989) to assemble a typology of kraal types. Analysis of the pottery from
the Seacow Valley has shown that a number of stylistic changes took place through time (Sampson
et al. 1989), with later direct dating of potsherds (Sampson 2010; Sampson et al. 1997; Sampson &
Vogel 1995) indicating that this pottery sequence stretched back 1000 years, supporting the ages
of the kraals as noted above. Sampson (2010) has considered the evidence of his research in great
detail concluding that three different economies were in existence during the last 1000 years in
the Seacow Valley. These were represented by hunter-gatherers, the so-called ‘hunters-with-
sheep’ and herders. Relationships between the proponents of these three economies are not fully
understood but are likely to have been quite variable both spatially and temporally (see for
example Orton 2012; Sadr 2003; Smith 1998). The historical difficulty in identifying herder sites
has not helped our understanding of their archaeology, but since the discovery of fairly ephemeral
recent open sites attributable to herders the approach to their study has changed somewhat
(Arthur 2008; Fauvelle-Aymar et al. 2006). The association of geometric rock art with Khoekhoe
herders has also made contributions here (see below), although this research is still on-going.

Pre-colonial kraals and their distribution on the southern African landscape are poorly understood.
The vast majority of those ever recorded lie within the Seacow Valley and why this should be the
case is a matter for speculation. However, they have been found as isolated occurrences in, for
example, Sutherland (Hart 2005; Orton & Halkett 2011), the Olifants River valley near Clanwilliam
(Orton & Hart 2005) and on the west coast at Simon se Klip (Jerardino & Maggs 2007). They are
generally differentiable from colonial period stone-walled structures through their contrasting
construction styles: pre-colonial kraals tend to be organic in plan form and built from piled stones,
sometimes utilising natural outcrops, while colonial period structures (whether kraals or serving
other purposes) were generally square (or at least more geometric) and built from two neatly
packed skins with a rubble fill (Hart 1989). While colonial structures are often quite clear when
located, pre-colonial kraals can be very difficult to spot after many centuries of natural
degradation and a trained eye is often required.

A number of other commercial archaeological and heritage surveys have been conducted in the
vicinity of Noupoort in recent years. These have been in more open country than the present
project’s location, but nevertheless they invariably show the presence of scatters of MSA and
occasionally LSA artefacts across the landscape (Booth 2011a, 2011b; Booth & Sanker 2012a,
2012b, 2012c, 2012d, 2012e). In some instances, knapping sites could be discerned with one noted
as being at the foot of a koppie (Booth & Sanker 2012a, 2012c). Sampson’s (1972) analysis of the
MSA artefacts he collected suggested three or four phases with typological changes occurring
between phases. He makes no mention of the kinds of artefacts now commonly associated with
the Still Bay and Howieson’s Poort industries of the MSA. According to Tim Hart (pers. comm.
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2014) there are still unexcavated MSA deposits in Blydefontein Rock Shelter. There is thus the
possibility that one or both of these industries might still be represented in the area.

Another important aspect of pre-colonial archaeology already alluded to is rock art. Two forms are
found: painting and engraving. Among the rock art from the drier western part of South Africa
discussed by Rudner and Rudner (1968), they describe the paintings from the three rock shelters
excavated by Sampson in the late 1960s. Although fine-line paintings occur, the majority of motifs
appear to be “finger-painted grid designs” (Rudner & Rudner 1968: 42). Recent research has
attributed such art to Khoekhoe herders (Eastwood & Smith 2005; Orton 2013; Smith & Ouzman
2004). Of interest is the observation that in one instance geometric art was painted over an animal
image (Rudner & Rudner 1968). An important rock art site located in this region is near
Middelburg. Ouzman (2005:106) describes this site as having “an explicitly multi-authored rock art
assemblage” with components likely relating to both the San (fine-lined human and animal
images) and the Khoekhoen (multiple rows of finger dots). In general, engravings can be expected
on dark-coloured dolerite boulders in open settings and painted art on steep cliffs, particularly in
rock shelters that may or may not have been occupied as well.

Of direct relevance to the present project is Blydefontein Rock Shelter which lies within the
present study area in the eastern part of the eponymous farm some 1.8 km from the nearest
turbine placement. The site is located in a south-west-facing sandstone cliff along the
Oorlogspoort River. The site is of very high importance for the deep sequence of pre-colonial
archaeological deposits it contains. Radiocarbon dating of the sequence indicates that it has
terminal Pleistocene LSA material at the base of the 0.7 m deep excavation (that did not reach
bedrock), which is overlain by early Holocene LSA, mid-Holocene LSA and finally a very strong
pulse of late Holocene LSA (Bousman 2005). These four periods — referred to by the industrial
names Robberg, Oakhurst, Wilton and Smithfield respectively — reveal strongly contrasting
artefact types.

5.2. Other aspects

Historical archaeological material will no doubt be present in the landscape, although away from
farmsteads, where ash and rubbish dumps might be found, it is likely to be very limited. An
exception, however, is remains pertaining to the Anglo-Boer War which may be found in a variety
of contexts across the interior of South Africa. The railway junction at Noupoort was an important
one that was held by the British but it does not appear that any serious fighting took place in the
area. The British had a line of Block Houses extending between Noupoort and De Aar (Grobler
2004).

6. FINDINGS OF THE HERITAGE STUDY

This section describes the heritage resources recorded in the study area during the course of the
project. Table 1 lists and describes the finds, while the sections that follow give further context,
illustrations and mapping of the locations. Note that only certain representative examples are
illustrated, although all were photographed in the field. Appendix 1 maps all the finds together,
while Appendix 2 provides sketches of the various historical stone walled sites recorded during the
survey.

ASHA Consulting (Pty) Ltd | Reg. no.: 2013/220482/07 10



1T

£0/T8¥0TT/€T0T "ou "8ay | pa1 (A1d) Bunnsuo) vHSY

Y3IH

e s11ySu ayy o] ", ualepam T, pue ,688T AON €T aiqwooyds 'y uer, :doi
9y3 J3A0 13144eu8 pajuled A28 pjogq ylim 1e usoyya0oyy paJ pape) awos :
‘pad

ul sieaws J98ul} Y3im spew e 3204 usoyyaoyy Jo |aued pape} ‘|lews :3
*(1e 9yl J9A0 SWOS) SyJ4ew payd1eJds Jo syo| pue S0 T've,, . 9€6T € TE MeH
‘IN‘3, :SpeadJ 1114edo "pad ul [|e sSupjdew Jaylo pue spugd ‘sadeys-n ‘sS4
‘sieaws J4o8uly |BIIDA SnoJawnuU Ylim [dued e 204 usoyyaoyy a8ie :q
«Nu3eyasgqo| -1°r,, :11314eus pajuled :D

*J391|9Ys ay1 Jo auijdup syl ul J911edS S[9JuJoy asuaq :g

'92e|d U0 Ul 3|qISIA S| UOIIIIS |BIIIDA B — UOIIBARIXS 3y 9] 01

S)00] SIYL "3 9pisul 1d e yiim J931|9Ys aY3 9pISUl 94nSO|IUD SU01S aJenbs :y
:(x1puadde ui wesSeip o1 Jaj8.)

SMO||04 se siusuodwod 3|dianw sey 3| 'dUS 9yl JO JUO0J} DJIIUD 3Y3 SSOJIIE
SunJ [|[em 2U031S Y |2 3yl Jo aseq ay3 Suoje w Qg Suluueds sua1dys o0l
Supjuiualul Jo saes 8uoq ‘(G007 uewsnog 83S) J4313YS o0y uleiuoiapAlg

uinJ
[B21401SIH

1sodaqg

e o0y

¢'00t0 9¢36°L5 80 T€S

9'65 €0 G¢3 895 80 T¢€S

£90

90

Y3IH

«156T O'd
6T6T 0'9 * D02 VITIINYOD, :2U0Ispesy ayi o j2eq ay3 uo uondLosul ue
Sey auo 1IN S9U0ISI004 JO/puUe peay auoispues ulejd aney sanesd ||y ‘(p|o
jou) 31 uo dnd B3] UIOIQ B SeY JUQ "1S9M-1Sed pausije saAeS UIDIUANSS

saneln

£95€0GC3IT€EC60TES

890

wnipa

‘'spue| |ean}|ndlude ay} Jo 33pa ay3 1k S33J41 984e| OM] Yyleauaq
paledo| ainipnJls aJenbs |jews e aq 03} sieadde 3jng SjuleJISUOD BWI}
03} 9Np PIMSIA J0U SeMm 1By} 3n3onJls e sem AgJeaN “(USIA 3y} JO awil Yy
1e 3uipuels Ajed paulewsads 3ulp|ingino ayl JO ||em p[o duo) 3ulp|ing mau
B U] P9SNaJ SU01S 3yl pue paysijowap uaaqg aAey 3ulp|INgINO pajeldosse ue
pue (zT0Z) YAWm|eyds uep Ag pajuswndop asnoywJes pjo ay3 3jiym ‘4alem
19] pue 3ip daays 3}jIng-au0ls e S| (ulspow aJe Yolym Jo awos) s3ulpjing
9y} JO 1Seayl140U 3yl O] 'JO0J UoJ| PaIe3NII0d YlIM pays auols e Suipnpul
JU9saJ4d BJe S3JINIONUIS |BJIASS "UIDIUORPA|G UO JJOM wues Y3} SI SIYL

uinJ
[B21401SIH

£L¢0¥0 63 £L0€ 60 TES

670 0 9¢3 8'6¢ 60 TE€S

S50

¥<0

T

aauediusis

uondisaqg

adA)

uonelo

aisdo

S

"SPIDMUO ET WO PanaI0|Ip SIaqUINnuU
33IS MaU YIIM pauIplal uaaq anoy sAanins snoinaid aya wouf siaquinu a3ys byl ajoN ‘Aanins ayy burinp paipio| $a2inosal abpiliay fo 1s17 :T 3|qoL




a

£0/T8¥0TT/€T0T "ou "8ay | pa1 (A1d) Bunnsuo) vHSY

wnipa

‘BaJe SIY3 Ul saAeJ3 9q 01 A|y1] AJap
"SJUIBJISUOD SWI} 0} NP [IBIDP Ul PIPJOI3J 10U SEM X3|dWOI Sy "JIAL Y}
JO 3PIS YHOU 3y} UO 4NdJ0 SsuinJ (jeesy duo 3ulpnjdul JNoy 1ses| 1e) |eIaA3S
‘peoJ 9y} Jo 93pa Y1nos Y3 Uo s3I J913Welp W /T JO JoOo|} Sulysaiyl y ‘peod
9y} JO Yjou ay3 03 |eesy duols-Aup Jein3ueldad 9due| AJSA “J4om wue) 93Je]

uinJ
[B21401SIH

6°CT €0 923 ¢'6T 80 T€S

6'6T €0 9¢3 €8T 80 T€S

9'€C €063 £L'6T 80 TES

€90

¢s0

150

‘MO|2q }sodap
3y} ul paung Ajgewnsaud s1 pue Jjo swod aAey pL8-ul-ssoJd, ay3 Jo ued
pue suonisodwod 10 J4a3ul} ay) JO BUO JO led "udisap PIIS-ul-SS04d, 31yM
e pue Jeaws Ja3ul} 91IYym e sey wayy Jo auQ "paJ ul suonisodwod jop 4a3uly
93.4e| 01 aJe di| 9y3 Jeau 431j9ys ay1 JO JOOJ 3yl UQ "}1II0W paJ e 0] 1xau juled
Aai3 ui ,zp,, :1114edd s1 S10p 9yl SA0QY ‘SI0P 3y} MO|3q Saul| |eruoziioy pad
Jo dnoJ3 e os|y "3y3u Jej ay3y uo uewny 3|qissod pajuied-i193ul} B yIm W ¢
JO Y1pIM e Jan0 peauds sjop Ja3uly pad Jo spalpuny aJe aJay] ‘sieaws juied
AS43 awos aJe 43| 8yl uQ 491|3Ys 2J13ud 3y} Jo ed 1sadasp ayi Si syl ;|

"juled (|eaioisty)

Asu8 swos pue sadeys pajiy pat 834yr os|y -, 6 9lquooydsg o ”
‘loued Jay3ly e uo ‘pue ,906T°CT¥ SYILVM 'V'H, ‘,Q4EDUfIM A Iluue,
,99-(9 JO)S-TT 3INIE MQ, ‘(3x31 49Y10 By} UBY) JOMO| BUO YUM S32JId
91eJedas om] Jo pasodwod si1se| siyy ul g, ayl) ,806T Ul pus Q06T Ul uedaq
dem ayl, ‘,¥E6T/6/T SANUIBIN HY, ‘,xnoy 97 [, ‘(pPaydieas) ., uyor,
‘(paydieuds) ,uasuef S ‘,sawer, ‘,d uasuuer ‘ J93ung euueyor, ‘jiow
91[-9941, € ‘,31quooyds |A euueyor, ‘2 ‘uopsjed so°'0T’6,, ‘,UasAnyieisy
Ansaq, ‘(Y31 3y1 uo) ,s1peuag "1y, :[aued siyl uo 1yjess pajuled Jo s107 :H
Aequlipy uep, pue 21e) ‘d,, -paiuted pue (Jejiwis

3ulylawos Jo) v TT T MyAgwonp |, :paAes3ua st Jy3l ay) 01 Jeds 204
3y} u| ‘jzow pale3uo[d ayl SA0QJe JNII0 SaYIILIIS SWOS J|IYyM ‘, sudadseg
euueyof, :3uipeas 1jes3 pajuied si syjop 9yl SulAdAQ  paydelsp
[[em JOo judw3ded; e usaym panowald Appded uaaq saey Aew eyl jiow
pa1esuoj@ Ajjeiuoziioy e pue sjop Ja8uly paJ aJow swos aJte 1y3u J1vyl
0] "paJ ul ||e ‘sieaws pue sjop Jasuly ul suolisodwod yum spued om] 9
‘paJ ul sjop Ja3uly Jo aul| d|gnop

aauediusis

uondisag

adA)

uone’ol

aisdo

2MS




€l

£0/T8¥0TT/€T0T "ou "8ay | pa1 (A1d) Bunnsuo) vHSY

¥'v0 €0 S¢3 ¢°LO OT T€S 5140
£’S0 €0 §¢3 990 OT TES ¥¢0
9'G0 €0 §¢3 090 OT TES €0
"W OTT Aq w OQT dwos s| eate paddew 0G0 €0 SZ3 0°L0 OT T€S 220
9yl "Joldwelp ul W €T SI M pue sqge|s Sulpueis |edaidAl ayl ueyl Jayield
S||lem Mo| 2Je s93pa Y] ‘A3||eA JDAIM Y3 Ul 1S9MUNIOU Y3 01 Jayliny paledo| 9'v0 €0 S23 0'90 OT TES 120
S (4oo|} Bulysauyl) 4aojadpiy ¥ "ull SwWOS pue aseq 9[110g e yum 3Juoje
$94N30NJ1S 3SOWUJISYHOU 3yl YHM PaIBIDOSSE punoj sem Sd1welad Jo sadAy 1°G0 €0 §23 0'SO OT TES 020
JUIBHIP JO AlBleA Y W 2T 2 OPIYY AJSA Sem [|BM JB|NDJJID-IWSS U W
z€ Aq W Gz swos 1sa3.e| 9y} pue JaldWeIP W §'T INOQe 1S3|[eWS 3Y1 YIM 9'€0 €0 S¢3 810 OT TES 610
$97IS SnOLEA 3Je $34n1onJ3s 3y "sdoudino suoispues isulede dn 3jing Suiaq
S|eeJy 984e] oM} yUm 3do|s Sulde}-}SOMYLIOU B UO S3I| }| "PeoJ SS22e wJey /'C0€0S23 £SO OT TES 8T0
juasalsd Yy Aq pa31d3siq SI 9MS SYL ‘|| 2|qqnJ B YHM SUINS OM] YHIM 1|Ing uinJ
YSIH | @4e ||y "sa4nionuis auois-Aip Auew yiim juswa1as |ealolsly 384e| AISA | |ed1MOISIH | §°E0 €0 23 8'S0 OT TES LT0 9
"G 91IS 1€ ||lem 3uo| AJSA 3y1 JO pud YylJou Y3 Jeau
YSIH | 31| 1] "1saM-1Sed PAIULIO BUOISI00) pue peay Yiim aAe.3 [ealolsly a|3uls OABID | 8¢S €0 G¢3 L9980 TES 110 S
€89 €0G9¢3€65980TES 6v0
6'€9 €0 G¢39'99 80 TES evo
‘doJ1no suolspues sy} 4o 3seq ayl 3uoje Sujuunli peoJ p|o ue 8°7S €0 523 0°9S 80 TES 470
padpa aAey pInoa |jlem siyl ydnoyi se sieadde 3| “}4112 9yl 03 dn suni uo1das
e 90e|d BUO U] "W QEZ dWOS JO ||lem pajulolsip Jeymawos ‘Buoj e si |eeu 8'€S9 €0 5¢39'89 80 TES ov0
9Y3} Mo|3g ‘palou sem sse|3 9|130g uaaJ43 1y3qg Jo uswdedy SuQ "JSUIOD
1seayuou sy e yoysowwn| Ajgeqoud |jews e pue 3sam a3yl 0} Sujuado ue ¥'SG €0 523 565 80 TES 6€0
Sey pue Jajawelp ul W T 1noge S 3| °|[I4 |qgnJd & pue suys oMl Yiim 1jing uinJ
wnipay | st 3 'douoino suoispues 3upej-1seayliou e sujede dn 3ing |eesy auols-Aug | |ed1OISIH | £°2S €0 623 2°6S 80 TES 8€0 S
aauediusis uondisag adA) uonel’o | A|Sdo | 2us




1 £0/T8Y07T/ET0T '0u "8y | pA1 (A1d) Sun3Insuo) YHSY
"1seaynou ay3 spiemoy 3ujuado
9JueJluUa ue sey pue azis ul w  Ag w { Ajerewixoadde si 1 i 9|qgn uinJ
WNIPSAl | B pue SuBjs oml Yum 1jing “3uljlem Suo0ls-AJp JO 24nnJls aJenbs |lews | [edMOISIH | §°0S 00 SZ3 'SE 60 TES 690 ot
6'0C ¢0 SC3 T9€ 1T T€S 700
‘(1sodpaq e Suipnpul) uoJl BWOS pue 31eMau0]ls ‘sse|3
Jeap pue ajdind de|q ‘Usald ‘On|g Sem 243y} 94N3INJIS ISOWUIBYINOS By} Y22 20523 6'9E TT TES €00
JO yuou 3y} 03 eade ay3 u| ‘wayl ysnodyl paysnd 3uiaq peod e Aq padewep
Ausdas usaq aAeY S2UNSOPUS OML “||ij I[GYNJ B puB SUBS OM] UM T'0¢¢0Sc3av'LETT TES ¢00
1/InQg aJe s|jem ||y ‘doJdIno auolspues 3upe}-yinos e jsuiede dn 3jing sawos uinJ
YSiH | ‘se4n1onuis xIs 1sea| 1y “Suljjem auols-Aip yum 3jing 1uswsl1as adue| Auep | |e2LOISIH | £ T2 20 G2 €6E TT TES T0O 6
"9J49Y puUNOy Sull paisnJd 934yl °[[14 3|qgqNJ B pue SuBjS OM] YlIM }|Ing aJe uinJ
wnipaA | s|lem "doiaino auolspues Suidel-yiou e jsulede dn 1jing Suljjem auols-Aig | |edM0ISIH | 6°'82 20 S2Z3 €' TS TT TES T/0 8
"1SOM 93} 0] SBU01Speay yum
1S9M-15ed paudije aJe sanes3 Y] "S9UO0ISpesy |[ewsS YllMm SaAes3 |edlolsty
YSIH | OM) @Je / 91IS J3pun paguISIp |[eM UISISIM Byl JO pud Yuou a8yl 1y SOABJD | 8'¥0 €0 9¢3 ¥7'6€ 60 TES S€0 L
T1'G0 €0 973 €'6€ 60 T€S v€0
"}sed ¢'90 €0 9¢3 L€V 60 TES €€0
3Y3 ul pa1eAl}|nd uaaq aney 01 Ajay1| AJaA swaas ||em ula1sam ayl pue e3uop
9y} usamilaq eale ay] ‘adeys ui Anem Ajquasg si pue 3uo| w QST S! IpPIS 1SOM 8'90 €0 SZ3 V'SV 60 TES €0
3U3 UO ||em 3U3 3|Iym ‘moq|d 3y} Jeau yuou ayj o) Suluado ue yim adeys
-1 Ue Ul 3U0| W S6 S! IPIS 1SED 3] UO ||eM SYL *|[EM UISISED BY) JO 1SED S| L0 €0GC3 €°¢r 60 TES T€0
JOALI PUODDS Y “||lem wep e udaq aAey o) Jeadde j0u op Ayl “JBAL pasidul uinJ
wnipaly | Ajdssp e jo sapis yroq uo sjjem 3uo| Jo pasodwod uini [eaiolsly adue| Alap | [BOMOISIH | ¥°60 €0 S23 0°Ch 60 TES 0€0 L
T1°C0 €0 9¢3 6°€0 OT T€ES 090
L'€0€E0GCITLOOT TES 9¢0
aouedyiusis uonduasaqg adAL uonedol | @ISdo | IS




ST

£0/T8¥0TT/€T0T "ou "8ay | pa1 (A1d) Bunnsuo) vHSY

Y3IH

"PIN B €TN Saulgin] WoJy a(qIsia
SI J9}3YS SIYL S9|qqI4aS puk 1x} paydieJds Jay3lo Jo Ajaliea e pue ,00|sulid
‘g ‘,0S/€/TT FIMVIN 311139 NVHOr MIIN 3IIMTOW, ‘,SSOT'9T J91UsA
salQ, :S9pnjul pue |sued puodds SIY} SA0Qe JOOJ 3y} UO SINII0 [}1)4e.d
JO |oued y "paJ yJep ul [|e — 1y3u 3y} 03 |eAO 3|qissod e pue siesws Ja3uly
[e21143A 3UO| £ "2 sey 1| ‘panJasald Ajuood AJaA Ss1ing 13| 9Y3 03 204 [ed1149A
uo Jn220 |gued puodas y ‘Suiydlesds Aq pasijepuen usaq sey |sued ay] ‘syop
pue saul| auym pue paJ Sunjeusslje Jo SISISUOd pue Joos 3yl uo paluled
S| [9ued ule|y ‘puela 3yl 931soddo A3daJip ‘Ydou 3uidey 1e 3204 usoyyaoyy

e o0y

¢'0T ¢0 9¢399€ 1T T€S

800

91

Y3IH

‘8unm Jayjro sawos pue ,TG6T, :1H4el
"J91[9YS aY} Ul punoj sem ye|} S|ajuioy auQ ‘saundiy pajuied-ia8uly yoe|q
[|eWS OM] 3Je PUB[d BY} MO|3g 204 Y3} UO UlelS e SUIABD| ‘||9M S }JO dW0D
aney 03 Jeadde S 9y} 03 $34nS1y |EWIUE [|EWS JBYIO "HO WO Sey pued
3y} JO U0 JaA0 pajuled Je JaYl0 ‘sAem juasayip Suide} speay yum pued
9Al} JO 3ul| |njiIneaq 98408 ||ews e JO IPIS YHOU Y} Ul d}S 1Je DI04 Ues

e o0y

¢'0T ¢0 9¢3 ¥ 9€ 1T T€S

£00

ST

MO

"9ABJS B JON "dUl| 3dUIS P|O UE JO Jed DUO SeM 3| 31| SYOO]| 3By} UJIed U0l

2J4njed)
QU015

9'8% ¢0 G¢3 €VE OT T€ES

900

14"

wnipa

'S9UO J3||EWS OM] pUB SIINSO|IUD J334e| OM}
swJo4 ‘doJoino auolspues 3upeyj-1sed ue isujede dn }jing Suljjem auois-Aiq

uinJ
[B21401SIH

Y1 ¢0S¢3 9°CE TT T€S

S00

€1

MO

‘uolUNY umouun
JO pue |eolo1sly A[RY1| aJow si 31 s1s333ns AS||eA ay3 ssodde ueyl Jayied
2do|s ayl 3uoje 3uipey 9|3ue sy ‘pullg 3upuny yS1 ue 3q pINOI 3 IIYM
‘uolspues Jo sgels pa|id wouy apew ainidniis padeys-n |jlews e si siyl

2J4njea)
QU015

0°'6C ¢0 GC3 9°€r OT TES

190

a

wnipa

/TN duigdn] JO dSeq 3y3 JO 941U Yl WO} W O InOge S| 94n1dNJ1S
9yl ‘uiejd adie| e jo 3ppiw a3yl ul (dosdino suusjop) 89S jusulwoud
B U0 Sal| } "puljq Sununy ys1 ue st siyl 1eyl s1se33ns (d4adesdspus ue auo)
S10BJ914E DUOIS 33J4Y] JO DIUasaJd 3yl pue sulelunow ayl ul dn uonied’o| ayl
‘Je\\ 490g-0|8uy ay3 Sulnp spew 3uljjem 01 Je[lwis S| 34N1INJIS Y3 3|IYM
'$9]qqod 9119 [op P3jid YUM 3|INg pue JSlWelp W T SI 3| d(ppIW dy3 ul
[lem a3 Jo 1ed 1saydiy 3yl Yiim 34n1dNJ1S SUO]S JB|NIJID-IWDS [[BWS B S| SIYL

2J4njea)
QU015

67 €0 9¢3 5°LS OT T€S

040

1

aauediusis

uondisag

adA)

uone’ol

aisdo

2MS




9T

£0/T8¥0TT/€T0T "ou "8ay | pa1 (A1d) Bunnsuo) vHSY

L'TT €0 S¢3 ¥'0Or 60 TES 6¢0
¥'¢T €0 S¢3 0°6€ 60 TES 8¢0
*d0423N0 204 e JO 3seq Y3 Sull|s WJojie|d MOJIeU B $21e3.D }| 'SPOO|} 24Nn1e3}
MOT | JOAL SulNp UOISOJD WOJ4 peod [ea103siy 109304d 0} [|em Sujulelas auois-Aiq 2U01S | 6'TT €0 S23 0°0F 60 TES 120 €7
"9)s 9deluay
--- | B 30U S| 3] "3ulp|ing peoJ wouy s3|id ojul paysnd 3204 YUM eale ue s siyl - | 8'T0€0S¢3 60T OT TES 910 -
"Ysnqg Yim umoJ3iano Ajineay si94n1onJis syl ‘||1 2|qgnd B pue supjs oml
YHm apeuw si Suljjem Syl ‘pud u4alsam-yiou ayl uj sai| Suiuado ‘|lem ay3 ul
papn|oul S04 J9384e| OM] "PIQ WEDILS B SHOO|JDAO0 3| "} Ul J3}|3YS ¥20J e sey uinJ
wnipa | 1eyl dosdino suolspues 3upe-3seayinos e jsuiede dn 3jing |eesy auois-Aug | |ed14oISIH | £°9S 20 S2¢3 2°60 OT TES ST0 Y4
24Nn1e3}
Mo $9JNSeaw |0J41U0D UOISOJD Uk 3|ISSO( "(9AeJ3 e J0u) 94n3ea4 SUOIS |[ewS 2u01S | 9°/6 85 23 0°8€ 0T TES ¥T0
24Nn1e3} 1e
Mo $9JNseaw |041U02 UOIS0JD ue A|qISSOd ‘(9AeJ3 e J0uU) 24N1e3) SUO3S ||ews du01S | 2°/G5 85 23 8°SE 0T TES €10
wnipaw "Jodedspus ue pue juljod payoeq-a|qnop e ‘palou aJam sa231d J911e2S
-MO7 | paYyonolaJ OM| ‘eaJe 3uolspues usdo ue UO PI1LIO| J911BIS 1B DUOIS ePUY | §°2T 20S2I SYE TT TES 20| 0t
‘uo1lng Jaddod (A|qissod) e os|y "adojs sn|e1 sl uo sayej} J911e2s
MOT | S|9juloy JO Jaquinu e pue sse|d aWos YUM J33|9ys 204 Sulde)-yinos |jews ePUY | 2TT20S2I6°TE TT TES 110 6T
wnipan "]U9s3.d SSe|3 dW oS 0S|e Sem 343y "PIIOU SEM Szpe U0 pue 33e paxiw 1911825
-MO7 | JO 3Je S10eJ31Jy "B2Je SUOISpUeS USdO Ue UO Pa1eJ0| J911LDS 1Ie)1Je dUO0IS PePUY | €TTZ0SCIV'EE TT TES 010 8T
"0E/0T/61
SANg T, pue ueay e Aq pasopus ,XYVINd 331d, ‘“NOWI1 'H, :spesJ
9ABD Bl JO JOO[} Byl UO JSP|NOQ B OlUl PaAJed [1ljjedH "JOOJ |ejuUOZlIOY
9y3 uo pajuled sudisep pl3 |eaidAl 994yl yum pe 3204 usoyyaoyy ‘pueld
9y} 40 15ed 1sn[ pa1edo| SI pue Yinos sadey) J91j9ys siyl ‘|ealoisly ag Aew
YSIH | |leM 9Bg By WO} INO SUlpURIXe Pud 1B SU Ul [[BM [[eWS B YLIM J9)[3yS He>poy | £°0T ¢0 9¢3 09€ TT TES 600 LT
aauediusis uondisag adA) uonel’o | A|Sdo | 2us




LT

£0/T8¥0TT/€T0T "ou "8ay | pa1 (A1d) Bunnsuo) vHSY

‘pPapnouUl 10e4IE YSIA
QU "dMe|} 91IS|OpP [|ewWS SUO 1ddIXd S|9JuUJOy UO ||B J913edS ‘Jed uiaised J911e2S
MOT | -Yylnos JSAO JIAOI PUBS YIIM D}14S|OP 4O [|IY MO| B UO 4913edS JJeja1le YST PePUY | £L/S€0S2I 9T 2T TES 90| TE€
‘3uljjiem syl
Mmoj3q uie|dpooy} 3yl uo s3sod 32U} SUO3S JO dUl| B 0S|y "SIUIBIISUOD DI} uinJ
WnIpaA | 01 anp papJodaJ Jou Sem dMS SIYl ‘||Iy 9yl dn Sujuuns 3uljjem auols-Aug | |ed21OISIH | €82 €0 623 L'¥C 80 TES 0S0| Of
‘Buljjlem
JO 11q SUIAIAINS DY} JO [9A3] BY} MO|( SIS19W |BJDASS PIPOJS MOU dJe ||em 24Nn1e3}
MOT | 3Y} MO[2q S}|IS 9Y} 1IN JIAL dY} SSOUOE Wep e ud3q dAey 0} sieadde siy| 9U031S | 9°00 70 S¢3 ¥°00 60 TES 870 | 6¢
MO "uosuyor AsupAs,, pue (Ajqissod) ,$3nod m,, :3uipeau 1}jels paje|os| 11449 | 9°00 ¥0 S23 T'6S 80 TES LYO| 8T
‘98ew | ay3 Jo sapis Joddn pue 33| 9yl SISO|PUD
SyJew paddiyd Ajpuadad Jo aul| P 3yl JO dseq ayl 1e J3}3Ys |jews e
YSIH | ul si 1| 'suloy 3oe|q Yim pue xde|q Ul pauljino aulds s) yum adojaiue alym HEXI0Y | 6'859 €0 5¢3 7’99 80 TES S0 | Lt
“JJ9 ulew ay3 wouy Aeme pasde||od sey 1eyl Jap|noq
WNIPaA | B Yyleauaq Jalays y3iy W T e JO |[eM 30e( [eD11JDA 3] UO S10p Ja3Uulj JO Moy HEXI0Y | 0'85 €0 5¢3 999 80 TES vw0 | 9¢
9400 wJoje|d
9|8uls padeys-auod a3.4e| U0 pue JadeJdSpud SUQ 'SIJeJOUE PAIPUNY M4
sapnjpul Ajgeqoud 1ng Ja19Welp W § IN0oge S| J313eIS S 1UI3J e $35933Nns
SIY1 — ysaJy aunb sueadde yoiym sjajuloy Ul aJe s1oejanle ||y "91S Je ool 1911825
WNIPajA | usoya0y)y 3yl mojaq adojs 8y JO 1004 ay) 1e Ja11eds 1Dejalie S asuaQ ey | 9°0T €0 S¢d ¥'9¢€ 60 TES LEO| SC
‘SN|e} uo PaIou SIje|) S|a4ul0y
om] ", 9€6T " MeH ‘N3, :SpeaJ 1jeso ‘sjop 423uly JO SalDs e S| suode
9|qissod ayl mojeg duym ul ,w, pa3dsal-g e pue 3dud aHym e ‘(sudissp
uoude sjqissod) sadLils |edI149A S1YM pue paJ pjog JO SalIas e sey [aued
puey 1ysiy 's8a| JnoJ yum ,w, ue 31| a4n3ly e sey |aued 19| JOMOT ‘(Mmo|3q
€ pue aA0Qe {7) S9ss0Jd / 2 Jo sauss e sey |aued o] Jaddn ay) ‘uo juied
01 Ae|} 003 S| JOOJ YL — ||eM DE( S} UO e 3204 3jA1s-usoyyaoyy ‘plog ‘Siq
YSIH | sey 3 "J9Al 3y} Ul J23em Suipuels SUujOO[IIA0 J3}BYS 0. Suloey-3seayiInos HEXI0Y | 6'60 €0 S¢3 L'SE 60 TES 9¢0 | V¢
aauediusis uondisag adA) uonel’o | A|Sdo | 2us




8T

£0/T8¥0TT/€T0T "ou "8ay | pa1 (A1d) Bunnsuo) vHSY

"UMOP PapoJa pue 3sing I 24049q wep e Ajgeqoud 24Nn1e3}
MOT | SEAN “J9ALI papoud Ajdaap e Jo sapis 93isoddo uo saunies) auols pajid om| dU01S | £ZE6S 2T 767 0T TES 990 LE
‘auo3spulud Jamo| e Ajgeqoud
MO7 | "3U0| Wd QS INOQe 3JelNS PuNoI3 3yl Yum Jap|noq d1L3J0P punoio - | €61691V¢3L6C0T TES 590 -
*98pa 3uisoddo sy uo 3uppeq pey 3 ‘sse|3 311104
uo apew azpe ue Jo ajdwexa Jedd AJI9A B Sem S|y} Ul papnpul| ‘|eldw pue
Solwesdd ‘sseid padwnp Jo Ja11e3s Y3 e S| |eedy Y3 JO Iseaynou 3y} o]
(11 |qgnJd Yam suijs om] Jo spew osje sl pue W € Aq w € 1noge si | 1soMm ¢'Tc6S7¢30TEOT TES 790
9Y3 01 SdI| 34n3dNJ3s J3jjews y "azis ul w ¢T Aq w €7 sI 1| ‘pasde|jod Ajpeq uinJ
wnipa | AJaA mou Inq |1} 3|qgNnJ B Y1IM SUS OM] WO Spew [eesy pa|jem auols-AiQq | [edMOISIH | 8'7Z 6S ¥¢3 T°0€ OT TES €90 9¢
‘paAOWI 24Nn1e3}
MO7 | U3 MOU Sey 1ey) aull adus) pjo ue 01 pajejas Ayl punow auols 9U0l1S | 99T ¢0 9¢3 9T OT TES 90 S€
‘Aanuns ay) Suinp uaas Auienb, sjgjuioy Ajuo ays sisiyl J911e2s
MO7 | 'S3|NpOoU s|ajuJioy JO ydled e Ul pa3eIO| SIOBJS1Ie S[a4uUloy JO J311eds 1y3I] ePUY | L'€520S2IV'ECTT TES 650 | vE
24Nn1e3}
mo7 "98p1J 91119|0p B UO pa1edo| uJied ||ews 9U01S | 89T €0 G¢3 L°LT CT TES 850 €€
"Juswudije peod paAsains
3yl ulyum Apoauip sal| 3| "$300|q 91I3JOP JO 1ing SI pue 33pl 31lI9|0p
[|lews e JO 3pIS YHOU 3Y3 UOo S3| 3 ‘||I4 2|qqn4 B pue SuIyS OM} YHMm spew aJe uinJ
wnipa | S||eM "35ea 3yl 03 Suluado ue yum w € Aq W € JO 94n1dNJ3S Paj|em duols-Aug | |edlOoISIH | L' TZ €062 8'TS IT TES /S0 ré3
aauediusis uondisag adA) uonel’o | A|Sdo | 2us




6.1. Stone Age artefact scatters

Only a few artefact scatters were located. Perhaps the most significant one, Site 25 (GPS 037), was
found just below a Khoekhoen rock art site but the two sites do not seem to be related. All the
artefacts were made on hornfels which is to be expected for this area where little else is available
(Figure 12). The scatter included an endscraper which is very typical of assemblages from this area
(Figure 13). Two other good scatters were found away from the proposed infrastructure close to
other rock art sites (Site 18 (GPS 010) & Site 20 (GPS 012)). Although two artefact scatters were
found within the layout footprint (Site 31 (GPS 056) at turbine N23 and Site 34 (GPS 059) in the
road alignment north of turbine N18), no significant artefact scatters will be impacted by the
planned infrastructure. Site 34 was located on a patch of hornfels nodules. This was the only such
patch seen during the survey. It no doubt served as a locality from which hornfels was collected
for flaking. A few isolated MSA artefacts were noted; these were distinctive by their heavily
weathered state and resultant orange patina. These can be considered background scatter and are
of no heritage significance in this instance.

Figure 12: L SA stone artefacts from Site 25 (GPS 037). All the Figure 13: Endscraper from
artefacts are made on hornfels. Scale in cm. Site 25. Scale in cm.

6.2. Rock paintings

Despite no rock art being found in the previous surveys, several painted sites were found.
Following the requirements of the survey, only obvious rock shelters in close proximity to the
layout were examined, but there are no doubt other rock art sites in the study area. Three rock art
sites were found in a small kloof 450 m southeast of turbines N13 and N14 (Figure 14). One of the
sites faces directly towards these turbines and it was because the shelter was plainly visible during
the walk-down that the kloof was investigated.
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Figure 14: View towards the northwest showing the kloof containing three rock art sites. The ridge
in the background will have turbines N13 and N14 standing on it. Site 15 lies in the shelter just left
of centre, while Site 17 is in the deeper recess at the far right.

The first of the three sites, Site 15 (GPS 007), was predominantly a Bushman painting, although it
has had later over-painting, perhaps by Khoekhoen herders. The main panel shows a beautifully
executed line of five eland facing to the right but with their heads in different positions (Figure 15).
Below this, in a small corner, are two small black finger-painted figures that might be far later
additions by Bushmen artists (Figure 16). These figures are at odd angles and are likely
representative of dancing. Little is known about such figures which have often been found in
positions peripheral to typical Bushman paintings (Ben Smith, pers. comm. 2014). The rightmost
eland on the main panel was poorly preserved, partly because of later over-painting which
appears to have subsequently weathered off (Figure 17). A single hornfels flake was found in the
shelter. The left hand side of this painting has been slightly marred by recent graffiti.

Figure 15: View of the rock art panel at Site 15 (GPS 007). The first four eland from left to right are
approximately 700 mm long. The images in the dotted ovals are illustrated in Figures 16 and 17.
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Figure 16: Small panel with two black figures. Figure 17: The remains of painted images on
Each figure is approximately 60 mm long. the left hand side of the main panel. The body
of the clearest animal is about 30 mm long.

The second site, Site 16 (GPS 008), was located immediately across the kloof and it was this one
that is openly visible from the turbine locations. It is a Khoekhoe site and the main panel of art is
painted on the roof and consists of red and white lines and finger dots (Figure 18). A second panel
lies on vertical rock but is very poorly preserved. A panel of graffiti bears a variety of names and
two dates (1950 and 1955). Graffiti occurs on the primary art panel as well (Figure 18). The third
site lies back on the north side of the kloof and also consists of geometric Khoekhoen art. Carved
graffiti on a boulder below the paintings includes a date of 1930.

Figure 17: Khoekhoen rock art at Site 16 (GPS 008).

Site 24 (GPS036) is another Khoekhoe rock art site, this time located in the northern part of the
study area in full view of turbine N31 which will stand 800 m to its southeast. The main panel has a
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series of bold images that might well be interpreted as loin cloths (Figure 18). Two other smaller
and less well preserved panels are also present. Graffiti in this site is relatively minor.

Figure 18: The main panel of rock art at Site 24 (GPS 036).

In the vicinity of Blydefontein Rock Shelter there are a number of panels of rock art. Two are
sufficiently separated from the main rock shelter to be listed as separate sites (Sites 26 (GPS044)
and 27 (GPS045)). The majority of the art here seems to be Khoekhoe art. Since these sites will not
be affected by the proposed WEF they are not discussed further. Nevertheless, the presence of a
number of Khoekhoe rock painting sites in the study area shows that pre-colonial herders did
make use of this high altitude landscape, presumably for grazing their livestock.

Many dolerite outcrops were noted in the study area but none preserved the kinds of surfaces
suitable for engravings and thus this type of rock art is highly unlikely to occur in the study area.

6.3. LSA stone-walled structure

One small stone-walled structure recorded by Hutten (2014; Site 11 (GPS070)) can, from its
position and construction technique, be confidently assigned to the LSA. It is a small semi-circular
structure with the middle section being tallest (Figure 19). It is made from immediately available
dolerite cobbles that have simply been piled on top of one another. The structure is probably a
hunting blind because its location on a koppie in the middle of a wide plain is perfect for game
spotting. Three stone artefacts, including an endscraper, were found at the site (Figure 20). The
site lay within about 20 m of the centre of the original location of turbine N27 but with this turbine
having now been moved slightly northwards — its centre is now 45 m away — the site shoud be
easily protected during construction and operation of the facility (Figure 21).
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Figure 19: The small LSA hunting blind at Site 11 ~ Figure 20: The three stone artefacts found at
(GPS 070). Site 11. The left one is an endscraper. Scale
in cm.

N27 (old) W

| M| : - Google eartr
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Figure 21: The spatial relationship between the pre-colonial hunting blind (point marked 070) and
the proximate wind turbine (marked N27). The earlier location of Turbine N27 is indicated to
illustrate themicro-siting that has taken place.
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6.4. Historical ruins

A large number of historical stone-walled structures are present across the study area. These vary
considerably in size from large settlements of more than 100 m diameter to single structures,
probably shepherd’s huts, of just 3 m diameter. All have one feature in common indicating their
historical rather than pre-colonial origin: they are constructed in the typical manner of two outer
skins with a central fill of smaller ‘rubble’ (Figures 22 & 23). This contrasts strongly with the
method described in section 6.3 above.

Figure 22: Double skin and rubble fill wall at Figure 23: Double skin and rubble fill wall at
Site 6 (GPS 017). Site 10 (GPS 069).

It is not possible to directly determine the age of these structures, but a few factors do contribute
to the formation of some ideas. The farm was granted as a Quitrent on 22 May 1893. It is likely
that the land would have already been in use by European farmers for some years prior to this
date and the survey diagram (created in 1892) indicates the positions of what can only be
assumed from the remains currently present at these locations to be settlements (Figure 24).
These include the two areas identified by Van Schalkwyk (2012) as the present farmstead (Site 1),
an earlier farmstead (Site 4) and also one other location in between them where much stone
walling was present (Site 5). This strongly suggests that most if not all of the structures in these
locations date to at least the late 19" century.
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Figure 24: Survey diagram of Blydefontein 168 as registered in 1893. The red circles indicate areas
likely to have been in use by the time of the 1892 survey and which appear to correlate with Sites 1,
4 and 5. The inset shows the relationship between these sites and the proposed WEF to the south.

Another aspect overlooked in both earlier heritage reports is the presence of historical
archaeological material associated with the structures. Such material was noted on several of the
sites. Figures 25 to 27 illustrate examples. On Site 9 the bicolour and brown stoneware sherds
likely post-date 1860 (production date in England). Stonewares were very cheap mass-produced
wares, rather like today’s plastic products (Klose & Malan 2009). Chinese ginger jars are common
finds on 19" century sites and the single small sherd shown at upper right in Figure 27 likely
originates from one of these jars. The sherd with the three thin green lines in Figure 26 may be
late 18" to early 19™ century, while the red sponge-printed sherd in Figure 27 might have been
manufactured anytime between the early 19" and early 20™ centuries. The sherd at top right in
Figure 25 is a transfer-printed ware. Such wares were manufactured for a long period of time from
the mid-18" century until the early 20" century (Klose & Malan 2009). The glass fragments are
less easy to identify. The dark blue bottle fragment might belong to a poison bottle, while the pale
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green fragments might well be from mineral water bottles (see for example Lastovica & Lastovica
1980). The moulded bottle base in Figure 26 is certainly a wine bottle.

Figure 25: Historical artefacts from the southern part of Site 9 (GPS 001). They include glassware of
various colours and both refined earthenware and stoneware ceramics. Scale in cm.

Figure 26: Historical artefacts from Site 6 (GPS 017). They include a moulded wine bottle base,
some refined earthenwares and a bone, likely a cow foot bone. Scale in cm.
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Figure 27: Historical artefacts from Site 6 (GPS 017). They include glass, refined earthenwares and
one sherd of a Chinese ginger jar (top right). Scale in cm.

On the whole, the ceramics and glass from these sites are difficult to identify because they are
relatively few in number and small in size. However, occupation of these sites probably started
from sometime in the mid- to late 19" century and continued on into the mid-20" century. This
latter age is supported by the presence of a grave dated 1951 (discussed below).

The historical structures took a variety of forms (see diagrams in Appendix 2). Some were clearly
kraals, occasionally with a lammerhok, others were likely to have been herder’s huts, while some
were clearly far larger settlements with many structures. The presence of threshing floors at Site 4
and Site 6 and the sheer size of some of the sites indicate a far more permanent settlement than
was suggested by Van Schalkwyk (2012).

It is notable that recent changes to the historic farm werf at site 1 have occurred. The old
farmhouse pictured in Figure 10 of the Van Schalkwyk (2012) report is no longer extant — it
appears to have been demolished and replaced by a modern building.

Figures 28 to 37 show various aspects of the ruined historical structures. They include kraals,
dwelling structures and walls serving other purposes. The kraal at Site 36 (Figures 36 & 37) is in
extremely poor condition. It seem likely that many of the better building stones could have been
removed leaving only a pile of smaller ‘rubble’ from the wall filling. Nevertheless, careful
observation showed that the remains of the original two outer skins were still present within the
rubble.
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Figure 29: Historical structure at Site 9 showing Figure 30: The same structure as shown in
a doorway with stone lintel. Figure 29.

Figure 31: Lammerhok kraal (left) and other walling (right) at Site 1.
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Figure 32: Stone structure at Site 6. It was likely Figure 33: The extra thick wall (c. 1.2m) at
a dwelling. Site 6. This wall is also made of two skins with
a

rubble fill.

Figure 34: The kraal built up against the cliff at Site 5.
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Figure 35: The vicinity of Site 5 (taken from GPS point 039). The kraal (GPS 038) is circled and the
northern half of the long wall is marked by the long line. The grave lies at the star (GPS 041).

Figure 36: The kraal at Site 36 (GPS 063). The Figure 37: The badly tumbled walls at Site 36.
dump lies to the right of the picture. It is likely that the stones forming the outer
skins have been removed and reused.
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6.5. Stone features

A few small stone features were encountered during the survey. Some of these are likely to be
erosion control measures or connected with old fence lines and are of no further concern. A stone
cairn was located on a hilltop and is of unknown function (Site 33, GPS 058; Figure 38). Another
odd feature was a small. Semi-circular structure of piled slabs. Despite the construction technique,
this feature just did not give the impression of being pre-colonial.

Figure 38: Stone cairn on a dolerite ridge at Figure 39: Semi-circular structure of piled
Site 33 (GPS 058). slabs at Site 12 (GPS 061).
6.6. Graves

In contrast to the HIA (van Schalkwyk 2012) which only located the main farm graveyard, graves
were found to be present in three different places. It is considered very likely that other graves will
be present on the farm as well, particularly in the vicinity of Site 4 in the far north. The main farm
graveyard is located at Site 2 (GPS 068). Seventeen graves appear to be present with just one of
them having a named and dated headstone (Figures 40 & 41). The person, Corneelia Cock, died in
1951. It is interesting to note how informally people were being buried as recently as 1951. This
perhaps betrays the remoteness of the rural situation at that time. The other graves were located
at Site 5 (GPS 041; Figure 42) and Site 7 (GPS 035; Figures 43 & 44); in both cases the graves are
placed to the west of very long walls and in neither case are any obvious dwellings evident in
proximity.
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Figure 41: The only inscribed gravestone in the
graveyard.
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Figure 42: The single grave at Site 5 (GPS 041).
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Figure 43: The southern grave at Site 7 (GPS Figure 44: The northern grave at Site 7 (GPS
035). 035).

6.7. Summary of heritage indicators and provisional grading

In general, the main heritage indicators of concern are the graves, the large set of historical ruins
and the several rock painting sites. With one exception (Site 32 which falls within a road
alignment), impacts to all of these would be indirect, contextual impacts. Only two sites (Sites 31
and 34), both of them LSA artefact scatters, would be directly impacted by the currently proposed
layout. Neither are of any great concern. Although graves are present, these are well away from
the footprint area and contextual impacts to them are not of concern.

In terms of provisional grading (field rating), the historical ruins can collectively be placed into the
Grade Il category as suggested by Van Schalkwyk (2012). However, this category is very broad
and, using the finer divisions of Grade Ill as employed by Heritage Western Cape (2012) one could
refer to these ruins as Grade IIIB in that they are excellent examples of their kind but their
preservation state mitigates against a higher grading. Individually, each might only be classified at
llIC. The rock art sites would merit a provisional 3A grading with the artefact scatters left
ungraded. Graves are automatically of high significance and not generally graded.

7. DISCUSSION OF IMPACTS

No formal impact assessment is required at this stage because the report is purely fulfilling the
requirements of the authorities stemming from the impact assessment phase. However, a brief
statement on impacts is still needed to motivate for mitigation actions that might be required.

7.1. Significance

With one exception, impacts to the historical ruins will all be indirect and of low intensity because
they are purely contextual. One ruin (Site 32, GPS 057) that was not previously recorded was
found to lie within the road layout. It will require protection through micro-siting of the road.
Besides this, andwith the exception of some small stone features of low significance located along
the power line route, the nearest that any of the new infrastructure will come to historical ruins is
about 40 m.This is at Site 36 (GPS 063) where the power line passes a historickraal at the foot of
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the mountain close to Noupoort. The significance of the impacts to these ruins, assuming
avoidance of Site 32, can be collectively assessed as low. It should be noted that the recent
damage to the stone walling at Site 9 and demolition of the farmhouse and outbuilding at Site 1
are in no way connected with the proposed development.

Six further rock art sites were found in addition to the one — Blydefontein Rock Sheter — previously
recorded by Van Schalkwyk (2012). Two of these will experience indirect impacts through being
within direct line of sight of turbines. Site 24 (GPS 036) is located 800 m from Turbine N31 to its
southeast, while Site 16 (GPS 008) faces two turbines, N13 and N14 some 450 m to its northwest.
Both are geometric rock painting sites but neither is of the level of significance that would
necessitate further mitigatory actions. The most significant site found, Site 15 (GPS 007), is a
Bushman painting that faces away from the turbines and will thus not be impacted. Graffiti is
present at most of the rock art sites but again this is not connected with the proposed
development — all appears to date from the mid-20™ century or earlier.

The pre-colonial hunting blind at Site 11 (GPS 070) is located within the area that could be directly
impacted by construction of Turbine N27, some 25 m south of the proposed hard standing area.
The site has medium heritage significance and with potential direct impacts of very high intensity
the significance of impacts here could be rated as high. The site would need protection or full
recording prior to construction. Adequate mitigation would reduce the significance of the impacts
to low. It does seem feasible, however, the the site can be cordoned off and successfully protected
during construction and operation of the facility.

Two Stone Age artefact scatters were found to occur within the proposed layout and would thus
experience direct impacts of high intensity. One, Site 31 (GPS 056), is located at Turbine N23, while
the other, Site 34 (GPS 059) is within the road layout 480 m north of Turbine N18. Neither of these
has much heritage significance and the significance of the impacts are rated as being low.

7.2. Mitigation and management

Only one site, Site 32, requires direct mitigation. This could take one of two forms. In situ
preservation is always the most desirable option and to this end, and recognising that the WEF
layout has been all but finalised, it is recommended that, if possible, the road layout should be
moved at least 20 m to the north or 40 m to the south.

Another site, Site 11, should be clearly fenced in order to assist with its protection during
construction. This fencing could be removed post-construction on condition that the safety of the
site could be guaranteed. During decommissioning, the fence should re-erected such the site
would once again be protected from harm by machinery and vehicles accessing the area. If for any
reasons this site could not be protected, it would be acceptable to allow its destruction on
condition that it is fully recorded. Such recording should include:

e A detailed photographic record;

e Plan and section drawings; and
e Athorough search for and in situ documentation of associated stone artefacts.

ASHA Consulting (Pty) Ltd | Reg. no.: 2013/220482/07 34



8. CONCLUSIONS

The most significant heritage resources located and recorded during the survey were graves, rock
art and the suite of historical structures present throughout the study area. This study was
requested by SAHRA to address the lack of in depth description of pre-colonial heritage resources
in the previous HIA (van Schalkwyk 2012) and Heritage Management Plan (Hutten 2014). The rock
art sites, in particular, are a significant omission from the original HIA conducted on the farm and
should also have been identified. This report is deemed to have complied with the requirements
of SAHRA (see Section 1.2) in that:

e An archaeologist with Principal Investigator status for Stone Age archaeology conducted
the survey; and

e The historical ruins were properly documented with evidence presented for their age and
associations.

In all but one case, impacts will be indirect, acceptable and easily managed. The exception will
require intervention through alteration of the project layout. Should this site be dealt with in a
satisfactory manner then there are no further objections to the project proceeding into the
construction phase.

9. RECOMMENDATIONS

It is recommended that the development proceed but subject to the following conditions:

e Should Site 11 (which is currently just outside of the layout area) be in danger at any point,
then it should be mitigated through proper in situ recording;

e The road layout at Site 32 should be micro-sited to avoid the Site, the suggested
adjustment is 20 m from the Site;

e No abnormal vehicles should be allowed north of Turbine N32 on the main access road to
the farm because of the proximity of heritage sites to the road;

e Should any widening of the main access road be required in the vicinity of Sites 2 and/or 6
then all graves and stone-walled structures at these two sites respectively must be clearly
fenced off and avoided during construction;

e No stone may be removed from any of the stone-walled historical sites for any reason;

e Construction staff should be prevented from accessing rock art sites where further graffiti
might occur; and

e If any archaeological material or human burials are uncovered during the course of
development then work in the immediate area should be halted. The find would need to
be reported to the heritage authorities and may require inspection by an archaeologist.
Such heritage is the property of the state and may require excavation and curation in an
approved institution.
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APPENDIX 1: MAPPING

This section presents mapping indicating the spatial locations of the recorded heritage resources.
The first image provides the context of the finds in terms of the entire development area with
boxes indicating areas enlarged in the following images.

The following key is applicable to all the images:

e Pinklines: proposed new layout for the WEF.

e Dark blue lines: existing roads to be reused.

e Yellow line: proposed power line route.

e Numbered white stars and red cross-hairs: proposed turbine locations.

e Numbered yellow diamonds: GPS co-ordinates of heritage sites and individual components
of heritage sites as appropriate.

e Green polygons: outlines of sites with medium to high heritage significance. Sites with low
significance are denoted only by their GPS co-ordinates.

e The light blue lines indicate the drive and walk paths.
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Figure A1 Box 2: Site 5, Site 26, Site 27 and Site 3.

ASHA Consulting (Pty) Ltd | Reg. no.: 2013/220482/07

42



Borehole

106 m

Figure A1 Box 4: Site 7, Site 24, Site 25 and site 23 (GPS 027, 028 & 029).
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GoopgleBatta

Figure A1 Box 5: Site 22 and Site 6. Note that GPS 016 marks a position with material that looks
like walling but is not — it is of no concern.

Gox 3;31(’ eanth

Figure A1 Box 6: Sites 35 (GPS 062), 12 (GPS 061) and 14 (GPS 006) along the eastern part of the
power line route.
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Figure A1 Box 8: Site 34 (GPS 059).
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Figure A1 Box 9a: Site 13, 15, 16, 17, Sites 18 (GPS010), 19 (GPS 011) and 20 (GPS 012).
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Figure A1 Box 11: Site36. GPS 065 is an isolated occurrence of no concern.
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APPENDIX 2: HISTORIC STRUCTURE LAYOUTS

In this appendix layout maps of all but two of the built historic ruins are presented. The exceptions
are Site 4 which could not be properly surveyed due to time constraints and Site 1 which was not
properly surveyed because the primary heritage resource had been recently demolished. In the
diagrams that follow, thick black lines denote rock outcrops and thin dotted lines erosion gullies
(in both cases the labels are placed on the high ground to be read facing the lower areas). All built
features are indicated in grey lines. All GPS co-ordinates are indicated and the positions of graves
are shown by red stars with their GPS co-ordinates. A north arrow and selected dimensions of the
built structures are indicated in each diagram.

Figure A2.1: Site 3.
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Figure A2.2: Site 5.
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Figure A2.3: Site 6.
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Figure A2.5: Site 8.
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Figure A2.6: Site 9.
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Figure A2.7: Site 10.
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