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EXECUTIVE SUMMARY 
 
ASHA Consulting (Pty) Ltd was appointed by Sillito Environmental Consulting to conduct an 
assessment of the potential impacts to heritage resources that might occur through the proposed 
development of a vehicle service station on erven 1685 and 1729 in Kriel, Mpumalanga. The service 
station itself would be situated on erf 1685, while the entrance and exit roads from the southbound 
carriageway of the R547 would be constructed across erf 1729. Access would also be taken from 
Green Avenue to the east of the site. 
 
The site is gently sloping. It is covered in grass and has several trees on it. A modern structure in 
present on erf 1685 and would be demolished to allow for the proposed project to proceed. 
 
The desktop study suggested that no significant heritage resources are likely to occur on the site. 
The only possible heritage resources identified were isolated archaeological artefacts (either Stone 

Age or Iron Age) and fossils. However, it is unlikely that significant fossils would be impacted since 
the uppermost deposits are likely somewhat disturbed from past agriculture and road development 
(the R547 used to run through the site) and the next few meters of sediment is likely to be 
weathered. This results in poor preservation of fossils. The structure on site (which will be 
demolished) is less than 60 years of age and the landscape is a modern urban landscape (post-1973) 
in which a service station is seen as an appropriate development.  

 
The proposed service station is unlikely to have any significant impacts on heritage resources. As 
such, there can be no objection on heritage grounds to the project proceeding. 
 
It is recommended that the proposed development of a service station on erven 1685 and 1729, 
Kriel, be allowed to proceed. The following condition should be included in the environmental 
authorisation should one be issued: 
 

 If any archaeological material, fossils, 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 or 
palaeontologist. Such heritage is the property of the state and may require excavation and 
curation in an approved institution. 
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Glossary 
 
Iron Age: Period of prehistory occurring during the last 1800 years in South Africa during which 
metal artefacts were made from locally sourced iron. It is divided into the periods as follows: 

 Early Iron Age: c AD200-900 

 Middle Iron Age: c. AD900-1300 

 Late Iron Age: c. AD1300-colonial times 
 

Stone Age: Period of prehistory extending from more than 2 million years ago to within about 100 
ago. 

 
 
 

 
 

Abbreviations 
 
APHP: Association of Professional Heritage 
Practitioners 
 

ASAPA: Association of Southern African 
Professional Archaeologists 
 
BAR: Basic Assessment Report 
 
CRM: Cultural Resources Management 

 
DARDLEA: Department of Agriculture, Rural 
Development, Land and Environmental Affairs 
 
EIA: Environmental Impact Assessment 

 
EMPr: Environmental Management Program 
 
GPS: global positioning system 

 
 
 
 

 
 
 
 
 

 
 

 
 

HIA: Heritage Impact Assessment 
 
MPHRA: Mpumalanga Heritage Resources 
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NEMA: National Environmental Management 
Act (No. 107 of 1998) 
 
NHRA: National Heritage Resources Act (No. 

25) of 1999 
 
SAHRA: South African Heritage Resources 
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SAHRIS: South African Heritage Resources 
Information System 
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1. INTRODUCTION 
 
ASHA Consulting (Pty) Ltd was appointed by Sillito Environmental Consulting to conduct an 

assessment of the potential impacts to heritage resources that might occur through the proposed  
development of a vehicle service station on erven 1685 and 1729 in Kriel, Mpumalanga (Figures 1 

to 3). The service station itself would be situated on erf 1685, while the entrance and exit roads  
from the southbound carriageway of the R547 would be constructed across erf 1729. Access would 

also be taken from Green Avenue to the east of the site. 
 

 
 
Figure 1: Extract from 1:250 000 mapsheet 2628 showing the location of Kriel near the intersection 

of the R545 and R547. The proposed development site is indicated by the red star. 
 

1.1. Project description 
 
The applicant, Royale Energy (Pty) Ltd proposes to develop a service station and associated 

infrastructure on erven 1685 and 1729, Kriel next to the R547, Mpumalanga Province. Part of Erf 
1685 is currently used as a repair workshop for vehicles and the other part is vacant land; the 

proposed development will be built on the vacant land. Erf 1729 is located between the proposed 
development and the R547 and will be used as a thoroughfare for vehicles. The structure presently 

occupying the site will be demolished to make way for the proposed development.  
  

N 

 
0      1       2       3        4       5       6 km 
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The service station will provide road users on the R547 and the surrounding road network with 
service station facilities and associated retail amenities, including a convenience store. Figure 4 

shows the proposed layout. 
  

Below is a summary of the development proposal: 
  

 Five 30m3 capacity underground fuel storage tanks for the storage of Diesel and Unleaded 
Petrol  

 Five pump dispensers 
 Fuel tank filler points 

 Separator system for surface runoff 

 Associated underground fuel and filler lines 

 A forecourt canopy covering the forecourt area 

 A convenience store 

 ATM’s. 
 

 
 
Figure 2: Extract from 1:50 000 mapsheet 2629AD showing the location of the site (red star) along 

the R547. 

 
1.1.1. Aspects of the project relevant to the heritage study 
 
All aspects of the proposed development are relevant since excavations for foundations and/or 
services may impact on archaeological and/or palaeontological remains, while all above-ground 
aspects create potential visual (contextual) impacts to the cultural landscape and any significant 
heritage sites that might be visually sensitive. 
 



ASHA Consulting (Pty) Ltd | Reg. no.: 2013/220482/07 3 

 
 
Figure 3: Aerial view of the study area (erf 1685 = red polygon, erf 1729 = orange polygon) showing 
the local context of the proposed development site. Source: Google Earth. 
 

  
 
Figure 4: Spatial development plan for the proposed service station (erf 1685 = red polygon, erf 1729 
= orange polygon). See detail in Figure 5. 
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Figure 5: Detail of Figure 4 showing the built component of the proposed development. 

 
1.2. Terms of reference 

 
ASHA Consulting was asked to prepare a Heritage Impact Assessment (HIA) that assessed all relevant 

aspects of heritage and would meet the requirements of the South African Heritage Resources 
Agency. 

 
1.3. Scope and purpose of the report 

 
An HIA is a means of identifying any significant heritage resources before development begins so 

that these can be managed in such a way as to allow the development to proceed (if appropriate) 
without undue impacts to the fragile heritage of South Africa. This HIA report aims to fulfil the 

requirements of the heritage authorities such that a comment can be issued by them for 
consideration by Provincial Department of Agriculture, Rural Development, Land and Environmental 
Affairs (DARDLEA) who will review the Basic Assessment Report (BAR) and grant or refuse 

authorisation. The HIA report will outline any management and/or mitigation requirements that will 
need to be complied with from a heritage point of view and that should be included in the conditions  

of authorisation should this be granted. 
 

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 Heritage Impact Assessments  and archaeological specialist studies  in the 
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Western Cape and Northern Cape provinces of South Africa since 2004 (Please see curriculum vitae 
included as Appendix 1). 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 heritage practitioner with the 
Association of Professional Heritage Practitioners (APHP) and also holds archaeological 

accreditation with the Association of Southern African Professional Archaeologists (ASAPA) CRM 
section (Member #233) as follows: 

 
 Principal Investigator: Stone Age, Shell Middens & Grave Relocation; and 

 Field Director:  Colonial Period & Rock Art. 
 

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: 

 Section 34: structures older than 60 years; 

 Section 35: palaeontological, prehistoric and historical material (including ruins) more than 
100 years old; 

 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, 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”; 
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 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; some of these speak directly to cultural landscapes . 
 

Section 38 (2a) states that if there is reason to believe that heritage resources will be affected then 
an impact assessment report must be submitted. This report fulfils that requirement. 

 
Under the National Environmental Management Act (No. 107 of 1998; NEMA), as amended, the 

project is subject to a BAR. The Mpumalanga Heritage Resources Authority (MPHRA; for built 
environment and landscapes) and the South African Heritage Resources Agency (SAHRA; for 

archaeology and palaeontology) are required to provide comment on the proposed project in order 
to facilitate final decision making by DARDLEA. 
 

3. METHODS 
 
3.1. Literature survey and information sources 

 
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). The 1:50 000 map and historical aerial images were sourced from the 
Chief Directorate: National Geo-Spatial Information. 
 
3.2. Field survey 
 
Because of the apparent lack of surface heritage resources, no ground survey was undertaken. The 
report produced exclusively from the desktop. 
 
3.3. Specialist studies 

 
Because of the high palaeontological sensitivity of the site, a specialist palaeontological study was 

conducted by Dr John Almond of Natura Viva cc. While no specialist archaeological study was 
commissioned, the author did seek advice from Jaco van der Walt to ensure that the Iron Age 

aspects of the desktop study were adequately addressed. 
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3.4. Impact assessment 
 

For consistency, the impact assessment was conducted through application of a scale supplied by 
SEC. 

 
3.5. Grading 

 
S.7(1) of the NHRA provides for the grading of heritage resources into those of National (Grade I), 

Provincial (Grade II) and Local (Grade III) significance. Grading is intended to allow for the 
identification of the appropriate level of management for any given heritage resource. Grade I and II 

resources are intended to be managed by the national and provincial heritage resources authorities  
respectively, while Grade III resources would be managed by the relevant local planning authority.  

These bodies are responsible for grading, but anyone may make recommendations for grading.  
 
It is intended under S.7(2) that the various provincial authorities formulate a system for the further 
detailed grading of heritage resources of local significance but this is generally yet to happen. SAHRA 
(2007) has formulated its own system1 for use in provinces where it has commenting authority. In 
this system sites of high local significance are given Grade IIIA (with the implication that the site 
should be preserved in its entirety) and Grade IIIB (with the implication that part of the site could 
be mitigated and part preserved as appropriate) while sites of lesser significance are referred to as 
having ‘General Protection’ and rated with an A (high/medium significance, requires mitigation), B 
(medium significance, requires recording) or C (low significance, requires no further action).  
 

3.6. Consultation 
 

The NHRA requires consultation as part of an HIA but, since the present study falls within the context 
of an EIA which includes a public participation process (PPP), no dedicated consultation was 

undertaken as part of the HIA. Interested and affected parties would have the opportunity to 
provide comment on the heritage aspects of the project during the PPP. 

 
3.7. Assumptions and limitations  
 
Although the study was carried out from the desktop, this is not considered to be a serious limitation 
because the study area is largely coated with grass and paving and archaeological and 
palaeontological heritage resources are highly unlikely to be visible on the surface. 
 

4. PHYSICAL ENVIRONMENTAL CONTEXT 
 
4.1. Site context 

 
The site lies within a developed urban context along the eastern side of the R547 in the town of 

Kriel. The two erven under consideration are fairly large and mostly undeveloped. A single structure 
occurs on erf 1685. 

 

                                                 
1 The system is intended for use on archaeological and palaeontological sites only. 
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4.2. Site description 
 

The site is gently sloping with the lower edge being along the R547. The surface is largely covered 
in grass and a number of small trees are present, including a stand of poplar trees close to the R547 

(Figures 6 & 7). 
 

 
 
Figure 6: View of the site facing towards the east from the R547. Source: Google Earth Street View. 
Image dated February 2010. 
 

 
 
Figure 7: View of the site facing towards the southeast from the R547. Source: Google Earth Street 
View. Image dated February 2010. 
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5. HERITAGE CONTEXT 
 
This section of the report contains the desktop study and establishes what is already known about 
the archaeological heritage in the vicinity of the study area. This will assist in the assessment of any 
impacts that might occur through implementation of the proposed development. 
 
5.1. Palaeontology 
 
The site is located within an area shown as being of very high palaeontological sensitivity on the 
SAHRIS Palaeosensitivity Map (Figure 8). Almond (2017) notes that the town is underlain by Middle 
Permian fluvio-deltaic sediments of the Vryheid Formation (Ecca Group, Karoo Supergroup) which 

is largely important because of the coal present within it. These sediments overlie igneous rocks. 
Late Caenozoic alluvium associated with the Steenkoolspruit and its palaeo-meanders lies 

immediately to the west of Kriel. 
 
Although the Vryheid Formation is well-known to contain a rich assemblage of fossils (see Almond 
2017 for details) and the site is regarded as potentially fossiliferous  (Figure 8), the uppermost 
deposits are likely to be weathered with the surface disturbed by earlier agriculture and road 
development (the R547 used to run through the site – see below). More recent surficial deposits 
are likely to be of low palaeontological sensitivity. 
 

 
 

Figure 8: Extract from the SAHRIS Palaeosensitivity map showing the site (red star) and surrounds to 
be of very high palaeontological sensitivity (red shading). 
 
5.2. Archaeology 

 
No Early or Middle Iron Age sites have thus far been located on the Highveld. However, Late Iron 
Age stone walled sites do occur in the area. Several large Late Iron Age settlement complexes occur 

in this region, especially to the south of Kriel (Van Schalkwyk 2003) and on the farm Wildebeestkuil, 
close to Kinross, 24km south west of Kriel (Taylor 1979). This site was probably occupied at a very 

late stage in the Iron Age, after the Hlubi attack on the Tlokoa which marked the start of the 
Difaqane in 1821 (Maggs 1976). Ceramics from these Late Iron Age sites are part of the UItkoms 

Facies of the Blackburn Branch, while the site layout type is referred to as Klipriviersberg/Group III. 
They were most likely occupied between AD 1650 and AD 1820 (Huffman 2007). 
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A number of battles were fought in the area between the various local populations, both before the 
Mfecane (a.k.a. Difaqane; late 18th century), and during the Mfecane period itself (early 19th 

century). They led to the displacement of large numbers of Sotho-Tswana clans on the Highveld 
where, particularly during the decade from 1826 to 1836, Mzilikazi’s Ndebele tribe caused 

widespread devastation (Huffman 2007). 
 

Many of the cultural resources management (CRM) surveys carried out in the vicinity of Kriel have 
been related to coal mining. Van Schalkwyk (2003) notes that Stone Age artefacts are commonly 

encountered in the area but he is of the opinion that they are all in secondary contexts and of little 
heritage value. Van Vollenhoven (2016), on the other hand, suggests that Stone Age occupation is 

not known from the area, but that local research has been minimal. Van Schalkwyk (2003) notes  
that Iron Age occupation only commenced circa AD1500 in the vicinity of Kriel and that settlement 

tended to be near to water sources and rock outcrops. He maps a number of Iron Age sites about 
10 km south of Kriel. Van Vollenhoven (2016) reported two Late Iron Age sites to the southeast of 
Kriel. Huffman and Calabrese (1996) located just three Iron Age (Moloko) pot sherds during their 
survey some 5 km northeast of the present study area but no sites. Van Vollenhoven (2015) 
conducted a survey just 2 km northeast of the present study area on the northern edge of Kriel. He 
identified no archaeological material at all. Murimbika (2006) also found no archaeological material 
in a small survey 3 km to the east of the study area just outside Kriel. 
 
A number of Anglo-Boer War battles took place in the broader region. Only one was in close 
proximity to Kriel and this was the Battle of Baakenlaagte which took place on 30 th October 1901 
some 15 km to the southwest of the study area. In this battle the British troops under Colonel 

George Benson were defeated by the Boers under Generals Sarel Grobler and Louis Botha. The 
former was killed during the battle and buried in the area (12.8 km northwest of the study area). 

His grave has since been exhumed and moved to Primrose Cemetery in Germiston (Von der Heyde 
2013) as the site is now a coal mine. 

 
5.3. Graves 

 
Huffman and Calabrese (1996) recorded some informal graves located close to the remnants  of a 
‘black homestead’ 5 km northeast of the present study area. One of them bore a date of 1955 but 
due to the poor condition of the headstones further information could not be gleaned. Van 
Schalkwyk and Naude (1992) recorded numerous graves in a survey around the southern outskirts  
of Kriel, but locations and mapping are not available in the report as lodged on SAHRIS. They do 
mention that the graves are in farm contexts and are likely to be the graves of farm labourers. 
 
5.4. Built environment 
 
Although Van Schalkwyk (2003) notes that many historical buildings were destroyed by the British 
in the aftermath of the South African War (2nd Anglo-Boer War), Huffman and Calabrese (1996) 
recorded a house dating to approximately 1896 just north of Kriel. It had been modified in more 

recent times. Karodia (2013) notes the general presence of early 20th century farm houses in the 
area. 

 
The modern town of Kriel only dates back to the mid-1970s when it was proclaimed to service three 
large coal mines and two power stations being developed in the immediate area. ESKOM obtained 
permission to develop a village on a portion of the farm Roodebloem in 1973. Figures 9 and 10 show 
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aerial views of the study from 1954 and 1975 showing that there were no structures on the site at 
the time. The latter view in fact shows that the original alignment of the R547 likely passed through 

the study area. 
 

 
 
Figure 9: Identical aerial views from 1954 (Job 340, strip 007, photograph 16847) and 2016 (Google 

Earth) showing the site to have been free of buildings in 1954. The white star shows a common point 
in each image for orientation. Note that in 1954 the R547 had not yet had its bend ‘smoothed’. Three 

small farm structures are visible in the upper right hand corner of the 1954 image. 
 

 
 
Figure 10: Identical aerial views from 1975 (Job 750, strip 004, photograph 0146) and 2016 (Google 

Earth) showing the site to have been free of buildings in 1975. Note that the old and new 
(‘smoothed’) alignments of the R547 are visible. 
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5.5. Cultural landscape 
 

It has already been noted that the town of Kriel was only developed after 1973. Figure 11 shows 
comparative identical views of the area of Kriel from just before and just after development of the 

initial township. It also shows a modern view indicating that the area around the study area has 
developed in more recent years. By 1984 the town had developed to its current extent. Since the 

site is completely enclosed by urban development there are no cultural landscape issues of 
significance. The proposed land use is deemed compatible with the town and its placement along 

the edge of a main road is appropriate. 
 

 
 
Figure 11: Identical 1968 (Job 548, strip 006, photograph 0351) and 1975 (Job 750, strip 004, 

photograph 0146) aerial views of Kriel showing the very rapid development of Kriel by ESKOM. The 
inset shows an identical modern aerial view with further development having taken place towards 
the south. 
 
5.6. Summary of heritage indicators  

 
While there is perhaps a very small chance of intersecting unweathered fossiliferous bedrock at 
depth during excavation for the fuel storage tanks, this potential impact is not considered significant 
by Almond (2017). There is always a small chance that Stone Age or Iron Age artefacts could be 

present within the surface soil. Such isolated artefacts have no scientific value. There are no other 
heritage resources of concern in or close to the study area. 
 
5.7. Statement of significance and provisional grading 

 
Section 38(3)(b) of the NHRA requires an assessment of the significance of all heritage resources. In 

terms of Section 2(vi), ‘‘cultural significance’’ means aesthetic, architectural, historical, scientific, 
social, spiritual, linguistic or technological value or significance. 

 
Any palaeontological and/or archaeological resources present are deemed to have low to very low 
cultural significance for their scientific value. No other heritage resources are deemed to be present.  
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6. ASSESSMENT OF IMPACTS 
 
6.1. Impacts to heritage resources 
 
Because the only potential impacts identified are to palaeontological and/or archaeological 
resources, the impacts would occur during the construction phase only when the fuel storage tanks 
and building foundations are excavated. Only the tanks might possibly penetrate deep enough to 
reach unweathered fossiliferous bedrock, but all works could impact on isolated archaeological 
artefacts. Impacts would be direct and, because heritage resources  are unique, the impacts are 
irreversible. However, the probability of impacts occurring is deemed to be improbable. Because 
similar development in the area (i.e. urban development of Kriel) would have impacted on very 

similar surficial deposits and the local coal mines are exploiting fossil-rich sediments on a massive 
scale, the cumulative impacts on palaeontology are deemed to be miniscule and of low significance. 

Similarly, isolated archaeological artefacts are likely to have been impacted by local devel opment 
but such material is of low significance and the cumulative impacts to them are also of low 
significance. The overall impact rating is low and no mitigation is required. There are thus no fatal 
flaws. 
 

Table 1: Assessment of heritage impacts for the construction phase. 
 

Potential impacts on heritage aspects:  

Nature of impact:  
Direct destruction of fossils and/or 
isolated archaeological artefacts 

Extent and duration of impact: Local & permanent 

Probability of occurrence: Improbable 

Degree to which the impact can be reversed: Low 

Degree to which the impact may cause irreplaceable loss of resources: High 

Cumulative impact prior to mitigation: Low 

Significance rating of impact prior to mitigation  
(Low, Medium, Medium-High, High, or Very-High) 

Low 

Degree to which the impact can be mitigated: n/a 

Proposed mitigation: n/a 

Cumulative impact post mitigation: n/a 

Significance rating of impact after mitigation  
(Low, Medium, Medium-High, High, or Very-High) 

n/a 

 

7. INPUT TO THE ENVIRONMENTAL MANAGEMENT PROGRAM 
 
The only management measure that should be included in the Environmental Management Program 

(EMPr) is as follows: 
 If any substantial fossil material is encountered during subsurface excavations then the finds 

should be reported to SAHRA or an appropriate heritage practitioner. The find may need to be 
inspected and possibly mitigated by a palaeontologist with a permit issued by SAHRA. 
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8. EVALUATION OF IMPACTS RELATIVE TO SUSTAINABLE SOCIAL AND 
ECONOMIC BENEFITS 

 
Section 38(3)(d) of the NHRA requires an evaluation of the impacts on heritage resources relative 

to the sustainable social and economic benefits to be derived from the development. The proposed 
project will provide some new jobs in the area and due to the very low significance of any heritage 
impacts it can be concluded that the social and economic benefits far outweigh any heritage 
impacts. 
 

9. CONCLUSIONS 
 
The proposed service station is unlikely to have any significant impacts on heritage resources. As 

such, there can be no objection on heritage grounds to the project proceeding without any further 
heritage-related work being required. 

 

10. RECOMMENDATIONS 
 
It is recommended that the proposed development of a service station on erven 1685 and 1729, 
Kriel, be allowed to proceed. The following condition should be included in the environmental 
authorisation should one be issued: 
 

 If any archaeological material, fossils, 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 or 
palaeontologist. Such heritage is the property of the state and may require excavation and 

curation in an approved institution. 
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APPENDIX 1 – Curriculum Vitae 
 
 

Curriculum Vitae 
 

Jayson David John Orton 
 

ARCHAEOLOGIST AND HERITAGE CONSULTANT 
 

Contact Details and personal information: 

 
Address:   40 Brassie Street, Lakeside, 7945 
Telephone:  (021) 788 8425 
Cell Phone:  083 272 3225 

Email:   jayson@asha-consulting.co.za 
 
Birth date and place: 22 June 1976, Cape Town, South Africa  

Citizenship:   South African 
ID no:   760622 522 4085 
Driver’s License:  Code 08 
Marital Status:   Married to Carol Orton 

Languages spoken: English and Afrikaans 
 
 

Education: 

 
SA College High School   Matric       1994 

University of Cape Town B.A. (Archaeology, Environmental & Geographical Science)  1997 
University of Cape Town B.A. (Honours) (Archaeology)*     1998 
University of Cape Town M.A. (Archaeology)      2004 
University of Oxford  D.Phil. (Archaeology)     2013 

 
*Frank Schweitzer memorial book prize for an outstanding student and the degree in the First Class.  

 

Employment History: 

 
Spatial Archaeology Research Unit, UCT Research assistant Jan 1996 – Dec 1998 
Department of Archaeology, UCT Field archaeologist Jan 1998 – Dec 1998 

UCT Archaeology Contracts Office Field archaeologist Jan 1999 – May 2004 
UCT Archaeology Contracts Office Heritage & archaeological consultant Jun 2004 – May 2012 
School of Archaeology, University of Oxford Undergraduate Tutor Oct 2008 – Dec 2008 

ACO Associates cc 
Associate, Heritage & archaeological 
     consultant 

Jan 2011 – Dec 2013 

ASHA Consulting (Pty) Ltd 
Director, Heritage & archaeological  
     consultant 

Jan 2014 – 

 

Memberships and affiliations: 

 
South African Archaeological Society Council member     2004 –  
Assoc. Southern African Professional Archaeologists (ASAPA) member    2006 –  
ASAPA Cultural Resources Management Section member     2007 –  

UCT Department of Archaeology Research Associate      2013 –  
Heritage Western Cape APM Committee member      2013 –  
UNISA Department of Archaeology and Anthropology Research Fellow    2014 –  
Fish Hoek Valley Historical Association       2014 –  
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Professional Accreditation: 

 
Association of Southern African Professional Archaeologists (ASAPA) membership number: 233  

CRM Section member with the following accreditation: 
 Principal Investigator:Coastal shell middens (awarded 2007) 
    Stone Age archaeology (awarded 2007) 

    Grave relocation (awarded 2014) 
 Field Director:  Rock art (awarded 2007) 

Colonial period archaeology (awarded 2007) 
 

Association of Professional Heritage Practitioners (APHP) membership number 43 
 Accredited Professional Heritage Practitioner 
 

Fieldwork and project experience: 

 
Extensive fieldwork as both Field Director and Principle Investigator throughout the Western and Northern Cape, and 

also in the western parts of the Free State and Eastern Cape as follows: 
 
Phase 1 surveys and impact assessments: 

 Project types 
o Notification of Intent to Develop applications (for Heritage Western Cape) 
o Heritage Impact Assessments (largely in the Environmental Impact Assessment or Basic Assessment 

context under NEMA and Section 38(8) of the NHRA, but also self-standing assessments under Section 

38(1) of the NHRA) 
o Archaeological specialist studies  
o Phase 1 test excavations in historical and prehistoric sites  
o Archaeological research projects 

 Development types 
o Mining and borrow pits  
o Roads (new and upgrades) 

o Residential, commercial and industrial development 
o Dams and pipe lines 
o Power lines and substations 
o Renewable energy facil ities (wind energy, solar energy and hydro-electric faci l ities) 

 
Phase 2 mitigation and research excavations: 
 ESA open sites 

o Duinefontein, Gouda 

 MSA rock shelters 
o Fish Hoek, Yzerfontein, Cederberg, Namaqualand 

 MSA open sites 

o Swartland, Bushmanland, Namaqualand 
 LSA rock shelters 

o Cederberg, Namaqualand, Bushmanland 
 LSA open sites (inland) 

o Swartland, Franschhoek, Namaqualand, Bushmanland 
 LSA coastal shell middens 

o Melkbosstrand, Yzerfontein, Saldanha Bay, Paternoster, Dwarskersbos, Infanta, Knysna, Namaqualand  

 LSA burials 
o Melkbosstrand, Saldanha Bay, Namaqualand, Knysna 

 Historical sites 
o Franschhoek (farmstead and well), Waterfront (fort, dump and well), Noordhoek (cottage), variety of 

small excavations in central Cape Town and surrounding suburbs  
 Historic burial grounds 

o Green Point (Prestwich Street), V&A Waterfront (Marina Residential), Paarl 
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APPENDIX 2 – Palaeontological study 
 
RECOMMENDED EXEMPTION FROM FURTHER PALAEONTOLOGICAL STUDIES:  

PROPOSED KRIEL FUEL STATION, MPUMALANGA: PIA DESKTOP INPUT 
 
John E. Almond PhD (Cantab.) 

Natura Viva cc,  
PO Box 12410 Mill Street,  

Cape Town 8010, RSA 
naturaviva@universe.co.za 
July 2017 
 
The proposed fuel station will be situated in a highly disturbed urban setting on the east side of the 
R547 in Kriel (Ga-nala), c. 40 km south of Witbank, Mpumalanga. The development site lies some 
600 m to the southeast of, and elevated c. 10 m above, the Steenkoolspruitrivier, a tributary of the 
Olifantsrivier. This is a highly meandering drainage system with abandoned palaeomeanders and 
oxbow lakes visible on satellite images. The Kriel area features gently hilly terrain with several large 
opencast coal mines to the southwest within a radius of some 10 km (Fig. 1).  
 

 
Figure 1. Google earth© satellite image showing the location of the proposed fuel station in Kriel, 

some 40 km south of Witbank, Mpumalanga Province. Note the meandering Steenkoolspruit river 
to the west and the large opencast coal mines to the southwest. 
 
GEOLOGICAL CONTEXT 
The geology of the study area is shown on 1: 250 000 sheet 2628 East Rand (Council for Geoscience, 
Pretoria) (Fig. 2), for which a sheet explanation has not yet been published. The town of Kriel is 
underlain by Middle Permian fluvio-deltaic sediments of the Vryheid Formation (Ecca Group, Karoo 
Supergroup). This formation contains important seams of coal near-surface in the Witbank region, 
as shown by the opencast mines in the Kriel area (Johnson et al. 2006). It is likely that the Vryheid 
sediments within the development footprint are weathered near-surface and disturbed at surface.  
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The Late Palaeozoic Ecca beds overlie Precambrian granites and volcanics of the Lebowa Granite 
Suite and Rooiberg Group respectively and are themselves intruded and baked in the region by Early 

Jurassic dolerites of the Karoo Dolerite Suite. A narrow strip of Late Caenoziic alluvium is associated 
with the Steenkoolspruit and its palaeomeanders to the west of town but is unlikely to extend into 

the fuel station footprint itself. 
 

 
 

Figure 2. Extract from 1: 250 000 geology sheet 2626 East Rand showing the location of the fuel 

station study area at Kriel, Mpumalanga (yellow circle). The region is underlain by Middle Permian 
deltaic sediments of the Vryheid Formation (Ecca Group, Karoo Supergroup) (Pv, olive green) that 
are locally intruded by Early Jurassic intrusions of the Karoo Dolerite Suite (Jd, red). A narrow strip 
of Late Caenozoic alluvium (pale yellow) is associated with the Steenkoolspruit drainage system 
to the west. 

 
PALAEONTOLOGICAL HERITAGE 

 
The Vryheid Formation is internationally famous for its Middle Permian fossil plants of the 

Glossopteris Flora of Gondwana (e.g. Plumstead 1969, 1973, Anderson & Anderson 1985, MacRae 
1999, McCarthy & Rubidge 2005, Johnson et al. 2006) and its palaeosensitivity is therefore generally 

rated as Very High (Groenewald & Groenewald 2014). Rich plant fossil assemblages – most notably 
well-preserved compression fossils preserved within shaley facies between coal seams - include rare 

mosses, lycopods and ferns (sphenophytes and others) as well as abundant and diverse 
representatives of the glossopterid “seed ferns”, cordaitaleans, conifers and ginkgoales. Other fossil 

groups represented include rich palynomorph assemblages (spores and pollens), leaf cuticles, algae, 
low-diversity non-marine trace fossils and sparse invertebrate faunas (e.g. non-marine bivalves, 

4 km 

N 
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insects, conchostracan crustaceans). Vertebrate fossils are very poorly represented, comprising 
disarticulated fish remains (e.g. scales) as well as unsubstantiated reports of occasional 

“labyrinthodont” amphibians.   
 

Conclusions and recommendations 
 

Although the Permian bedrocks (Vryheid Formation, Ecca Group) underlying the Kriel fuel station 
project area are potentially fossiliferous, they are likely to be weathered and disturbed in this urban 

setting. The fuel station footprint is minuscule compared with that of nearby open-cast mines that 
are exploiting local, highly-fossiliferous coal seams. Late Caenozoic superficial sediments in the area 

(e.g. soils, colluvium) are likely to be of low palaeontological sensitivity. The additional or cumulative 
impact on local heritage resources posed by the proposed fuel station development is considered 

to be negligible. 
 
It is therefore recommended that exemption from further specialist palaeontological studies is 
granted for the proposed fuel station development at Kriel, Mpumalanga. 
 
Any substantial fossil remains (e.g. vertebrate bones and teeth, shells, dense, well-preserved plant 
remains) encountered during excavation should be reported to SAHRA for possible mitigation by a 
professional palaeontologist (Contact details: SAHRA, 111 Harrington Street, Cape Town. PO Box 
4637, Cape Town 8000, South Africa. Phone: +27 (0)21 462 4502. Fax: +27 (0)21 462 4509. Web: 
www.sahra.org.za). 
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1 INTRODUCTION 

Route2 – Transport Strategies have been appointed to undertake a pre-feasibility 

Traffic Impact Study for the proposed Petrol Filling Station and related uses on the Erf 

1685 Kriel Ext 5 in Mpumalanga Province. 

The site is located to the east of the R547 and south of the centre of the town.   

 

The site 
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2 SCOPE OF THE REPORT 

The purpose of this report is to identify the potential traffic impact of the Petrol Filling 

Station and what access requirements there will be.  The study area, development trip 

generation, trip distribution, capacity analysis and site access requirements are 

assessed in the report. 

2.1 Study Area 

The extent of the study area is driven by an estimation of the traffic generated by the 

proposed development and the intersections likely to be affected.  The Petrol Filling 

Station is expected to generate a 5% - 10% pull off during the peak hours along both 

the R547 and Green Avenue.  The study includes the intersections of: 

• Green Avenue and Crystal Crescent 

• Green Avenue and Vredenhof Avenue 

• Proposed Access off the R547. 

2.2 Peak Hours Analysed 

Peak AM and PM traffic counts were conducted along the R547 and Green Avenue on 

Tuesday 14 June 2016. 

The AM peak (07:00 – 08:00) and PM Peak (16:00 – 17:00) traffic are summarised in 

Figure 2.   

2.3 Assessment Scenarios 

To determine the likely impact of the proposed left-in and left-out along the R547 and 

the potential impact along Green Avenue the following two scenarios were analysed: 

• Base 2017 peak hour flows with PFS traffic; and 

• Future 2021. 
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3 SURROUNDING ROAD NETWORK 

As shown in Figure 1 the proposed development is located to the east of the R547 a 

Provincial Road from which a left-in and left-out access is proposed.   

 

Green Avenue is a Class 4b distributor road from which full access is proposed. 

 

Green Avenue at Vredenhof Avenue 
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4 DEVELOPMENT  

It is proposed to Rezone the site from for “Business” use including a Petrol Filling 

Station with related uses namely a Fresh Stop. 
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5 TRAFFIC FLOWS & TRIP GENERATION 

5.1 Trip Generation 

The trip generation for the PFS was derived by allowing for a 5% - 10% pull off from 

the existing peak hour traffic.  If 10% of this traffic, make use of the PFS then it would 

be 100 vehicles in and out during the peak hours which is assessed in this report.  

5.2 Trip Distribution 

The following distribution was used: 

• 35% from the south along R547 

• 35% from the north along R547 

• 20% from the north along Green Avenue 

• 10% from the south along Green Avenue. 
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6 TRAFFIC IMPACT & CAPACITY ANALYSES 

6.1 Assessment Criteria 

The intersections have been analysed using aaSIDRA traffic analysis software.  

SIDRA is a computer program that provides several performance measures including 

v/c ratios, delays, level of service (LOS), etc.   

When elements of a road network such as intersections are analyzed, their operating 

conditions are described in terms of LOS.  The six letters from A to F are used to 

indicate different LOS.  LOS A indicates very light traffic with correspondingly low 

delays.  LOS E reflects capacity conditions, with high delays and unstable flow.  

LOS F reflects conditions where traffic demand exceeds capacity and traffic 

experiences congestion and delays.  Generally, LOS A to D is considered acceptable 

in accordance with international standards. LOS E and F on the other hand are 

deemed unacceptable. 

A further measure of the operating conditions prevailing at any one point in a road 

network is the volume to capacity ratio (v/c). As the name implies it is the traffic 

demand volume divided by the available capacity of the roadway element. Generally, 

ratios of up to approximately 0.9 are internationally deemed acceptable. 

Results of the aaSIDRA capacity analyses at the intersections are discussed in the 

following sub sections, with details of the outputs enclosed in Annexure A. 

6.2 Background Traffic 

The analysis results of the background traffic with PFS traffic includes a 5% growth 

per annum. 
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6.3 Proposed R547 and Full Access Intersection 

 

Results of Analysis: 

Scenario AM Peak Hour PM Peak Hour 

NB WB SB EB TOTAL NB WB SB EB TOTAL 

Base 2017 + 
PFS 

N/A 
{0.23} 

C 
{0.11} 

N/A 
{0.12} 

 N/A 
{0.23} 

N/A 
{0.17} 

C 
{0.12} 

N/A 
{0.21} 

 N/A 
{0.21} 

Future 2021 N/A 
{0.28} 

C 
{0.16} 

N/A 
{0.15} 

 N/A 
{0.28} 

N/A 
{0.21} 

C 
{0.18} 

N/A 
{0.26} 

 N/A 
{0.26} 

Legend 

A Level of Service 

(12.7) Delay in Seconds 
{0.95} Volume / Capacity 

[20] Longest Average Queue in meters 

 

For the two scenarios, the results show that the proposed access off the R547 will 

operate sufficiently during the peak hours analysed. 
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6.4 Green Avenue and Crystal Crescent Intersection 

 

Results of Analysis: 

Scenario AM Peak Hour PM Peak Hour 

NB WB SB EB TOTAL NB WB SB EB TOTAL 

Base 2017 + 
PFS 

N/A 
{0.05} 

B 
{0.34} 

N/A 
{0.18} 

 N/A 
{0.34} 

N/A 
{0.06} 

B 
{0.08} 

N/A 
{0.05} 

 N/A 
{0.08} 

Future 2021 N/A 
{0.05} 

B 
{0.43} 

N/A 
{0.21} 

 N/A 
{0.43} 

N/A 
{0.07} 

B 
{0.09} 

N/A 
{0.06} 

 N/A 
{0.09} 

Legend 

A Level of Service 

(12.7) Delay in Seconds 
{0.95} Volume / Capacity 

[20] Longest Average Queue in meters 

 

For the two scenarios, the results show that the intersection operates sufficiently 

during the peak hours analysed.  No upgrades are proposed. 
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6.5 Green Avenue and Vredenhof Avenue Intersection 

 

Results of Analysis: 

Scenario AM Peak Hour PM Peak Hour 

NB WB SB EB TOTAL NB WB SB EB TOTAL 

Base 2017 + 
PFS 

N/A 
{0.03} 

 N/A 
{0.09} 

B 
{0.03} 

N/A 
{0.09} 

N/A 
{0.04} 

 N/A 
{0.04} 

B 
{0.04} 

N/A 
{0.04} 

Future 2021 N/A 
{0.04} 

 N/A 
{0.11} 

B 
{0.03} 

N/A 
{0.11} 

N/A 
{0.04} 

 N/A 
{0.05} 

B 
{0.05} 

N/A 
{0.05} 

Legend 

A Level of Service 

(12.7) Delay in Seconds 
{0.95} Volume / Capacity 

[20] Longest Average Queue in meters 

 

For the two scenarios, the results show that the intersection operates sufficiently 

during the peak hours analysed.  No upgrades are proposed. 
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7 ACCESS REQUIREMENTS 

7.1 Access Location 

A full intersection is proposed off R547 as well as full access off Green Avenue.  The 

expected peak hour flows through the access points are as follow: 

• AM Peak Hour: 100 inbound and 100 outbound 

• PM Peak Hour: 100 inbound and 100 outbound 

The document COTO TMH 16 Volume 2 was used to guide the design of the access 

point.  The following is therefore proposed for the access: 

• Incoming lanes 2 x 3,5m (4,5m clearance). 

• Outgoing lane 2 x 3,5m (4,5m clearance) 

7.2 Sight Distance and Layout 

The proposed accesses have sufficient sight distance in both directions. 

7.3 Stacking Distance 

Table 3 below gives a breakdown of the queuing analysis as per Annexure C. 

Table 3:  Queuing Analysis  

Description Access Controls 

Peak Hour Inbound Traffic Volume 100 

Service Rate per Hour 500 

Service Rate per Second 7.2 

Number of Entry Lanes 2 

Number of Vehicles Waiting 0 

Average Delay in Seconds 0.1 

Stacking Required N/A 
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8 CONCLUSION & RECOMMENDATIONS 

The proposed development will comprise a Petrol Filling Station and related Retail 

uses. 

With regards to traffic generation and impact, it is estimated that as a worst case that 

the PFS could generate up to 100 peak hour trips during a typical weekday inbound 

and outbound.   

It is proposed and can be concluded: 

• That the accesses into the PFS consists of two lanes in and two lanes 

out and is wide enough to cater for trucks to deliver fuel. 

• That a proper turning facilities are provided on the site. 

• That refuse removal should be on site. 

• That the required parking is provided on the site. 
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Figures  
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Annexure A  

 

OUTPUTS OF aaSIDRA INTERSECTION ANALYSES 
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Annexure B 

 

QUEUING ANALYSIS 
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Erf 1685 Kriel

1 Gate 2 Gates 3 Gates 4 Gates

Peak hour traffic volume = 100 veh / h 100 veh / h 100 veh / h 100 veh / h

Peak hour factor = 1 1 1 1

Average arrival rate at peak Q = 100 veh / h 100 veh / h 100 veh / h 100 veh / h

Average service rate 7.2 sec / veh 7.2 sec / veh 7.2 sec / veh 7.2 sec / veh

C = 500 services/h 500 services/h 500 services/h 500 services/h

Traffic intensity φ = 0.20 0.20 0.20 0.20

Number of channels N = 1 gate 2 gates 3 gates 4 gates

Traffic intensity per service channel θ = na 0.10 0.07 0.05

Probability that n vehicles will

be in the system n P (x=n) P ( x <  n ) P (x=n) P ( x <  n ) P (x=n) P ( x <  n ) P (x=n) P ( x <  n )

P 0 = 0.80 0.20 0.82 0.18 0.77 0.23 0.75 0.25

P 1 = 0.16 0.84 0.16 0.84 0.15 0.85 0.15 0.85

P 2 = 0.03 0.97 0.02 0.98 0.02 0.98 0.01 0.99

P 3 = 0.01 0.99 0.00 1.00 0.00 1.00 0.00 1.00

P 4 = 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

P 5 = 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

P 6 = 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

P 7 = 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

P 8 = 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

P 9 = 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

P 10 = 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

P 11 = 0.00 1.00 0.00 1.00 0.00 1.00 0.00 1.00

Average number in the system E(n) = 0.3 vehicles 0.0 vehicles 0.0 vehicles 0.0 vehicles

Average delay = 9.0 seconds 0.1 seconds 0.0 seconds 0.0 seconds

Average Vehicles per gate = 0.3 vehicles 0.0 vehicles 0.0 vehicles 0.0 vehicles

Analysis of queues at the Main Entrance for
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Annexure C 

 

PROPOSED SITE LAYOUT 
















































