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EXECUTIVE SUMMARY

1. Site Name:

Jacobus Kraal Service Station

2. Location:

The site includes only Portion 7 of the Farm 554 Malmesbury RD which is 10,369ha in extent and of which ± 9.8ha

will be developed. The site is located in the north western segment of the R27 and R315 (Darling Yzerfontein Road)

intersection.

3. Locality Plan:

Figure A: Location of the proposed development area
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4. Description of Proposed Development:

The owners, JetVest 1157 (Pty) Ltd, intent to establish a service station which include a fuel facility, convenience

store and retail outlets (shops) and tourism facilities with a total development footprint of ± 9.8ha.

5. Anticipated Impacts on Heritage Resources:

The survey proceeded with no major constraints and limitations, and the project area was comprehensively

surveyed for heritage resources. No archaeological resources or palaeontological resources of significance were

identified within the area proposed for development. The overall sensitivity of the development area for impacts

to significant archaeology and palaeontology is therefore low.

As noted in the VIA, “The proposed development will have a moderate-high impact on the landscape causing

noticeable change to the visual environment. The development has a moderate-low visual exposure;

moderate-high visual absorption capacity; medium compatibility; and high local visibility only. The development’s

visual impact has local extent, long-term duration, medium intensity, definitely probability and medium

significance on the landscape. Recommendations are made around the need for a landscape plan, the use of

locally indigenous species where possible but not excluding exotic trees, colouration based on the site’s natural

colouring, subtle fence colouring, and landscape maintenance around commercial and natural planting schemes.”

6. Recommendations:

There is no objection to the proposed development from a heritage perspective on condition that:

- The recommendations in the VIA are implemented with particular reference to

- The requirement for a detailed SDP which includes landscaping detail

- The development of a Landscape Plan for the site

- The attached Chance Fossil Finds Procedure must be implemented for the duration of construction

activities

- Should any buried archaeological resources or human remains or burials be uncovered during the course

of development activities, work must cease in the vicinity of these finds. Heritage Western Cape (HWC)

must be contacted immediately in order to determine an appropriate way forward.
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Details of Specialist who prepared the HIA

Jenna Lavin, an archaeologist with an MSc in Archaeology and Palaeoenvironments, and currently completing an

MPhil in Conservation Management, heads up the heritage division of the organisation, and has a wealth of

experience in the heritage management sector. Jenna’s previous position as the Assistant Director for Policy,

Research and Planning at Heritage Western Cape has provided her with an in-depth understanding of national

and international heritage legislation. Her 8 years of experience at various heritage authorities in South Africa

means that she has dealt extensively with permitting, policy formulation, compliance and heritage management

at national and provincial level and has also been heavily involved in rolling out training on SAHRIS to the

Provincial Heritage Resources Authorities and local authorities.

Jenna is a member of the Association of Professional Heritage Practitioners (APHP), and is also an active member

of the International Committee on Monuments and Sites (ICOMOS) as well as the International Committee on

Archaeological Heritage Management (ICAHM). In addition, Jenna has been a member of the Association of

Southern African Professional Archaeologists (ASAPA) since 2009. Recently, Jenna has been responsible for

conducting training in how to write Wikipedia articles for the Africa Centre’s WikiAfrica project.

Since 2016, Jenna has drafted over 250 Screening and Heritage Impact Assessments throughout South Africa.
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1. INTRODUCTION

1.1 Background Information on Project

The owners, JetVest 1157 (Pty) Ltd, intend to establish a service station which includes a fuel facility, convenience

store and retail outlets (shops) and tourism facilities with a total development footprint of ± 9.8ha.

The development proposal entails the rezoning of Portion 7 of Farm no 554, Malmesbury RD from Agricultural

Zone 1 to Transport and Business Zone:

- i. Rezone a portion ±4.3ha of Portion 7 of Farm 554, Malmesbury Division from Agricultural Zone 3 to

Business Zone 3 in terms of Section 25 (2) (a) of the Swartland Municipality Land Use Planning By-Law. To

operate a service station including a washing bay as primary rights ±2.1ha, and

- ii. Obtain Consent Use, of ±2.2ha on business zone 3 in terms of Section 25 (2) (o) of the Swartland

Municipality Land Use Planning By-Law in order to operate a shop and business premises.

- iii. Obtain Consent Use, of ±0.6ha on Agriculture Zone 3 in terms of Section 25 (2) (o) of the Swartland

Municipality Land Use Planning By-Law in order to operate a tourist facility

- iv. Rezone a portion of ±3.6ha from Agriculture Zone 1 or 3 to Transport Zone 2 to accommodate streets

and parking.

- v. The remaining ±1.9ha will keep its Agricultural Zone 3 zoning.

The proposed rezoned facilities will offer business and tourism opportunities and enhance the established tourist

activities that occur in the surrounding environment. The proposed rezoning is aligned with the Swartland SDF and

Integrated Zoning Scheme regulations.

1.2 Description of Property and Affected Environment

Portion 7 of Farm 554, Malmesbury Division and the development site being part of it, is zoned Agricultural Zone

and is currently vacant and covered with natural veld. This vacant property does not project any specific

character as stand-alone property and could either contribute to the backdrop of natural veld or to the

development node at the R27 and R315 crossing.

The current zoning of Portion 7 of Farm no 554 is Agricultural Zone 1 and the land cover being natural veldt. There

are no buildings on the property. The land use to the east of the area and the R27 changes gradually to wheat

farming. To the north of the property the area consists of several smallholdings (with Agriculture I zoning) whilst to

the south and west there are mostly farms. All these agricultural properties are covered with natural veldt due to

the poor soil quality (i.e., the carrying capacity is 1 large stock unit per 21ha). To the west of the property is

regional and local infrastructure which includes the WACs cable (Western Africa Cable System -international
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communication infrastructure) landed from the sea on shore, the landfill site of the municipality and a data centre

(also international communication infrastructure). This entire infrastructure is fenced off or surrounded by walls.

The property itself is presently overgrown with alien vegetation (black wattle) although there is evidence of alien

vegetation clearing on the property.

View over site from the R315
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Figure 1.1:  The proposed development area
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Figure 1.2:  The proposed development area
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Figure 1.3:  The proposed development area
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Figure 1.4:  The proposed development layout
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Figure 1.5: The proposed development area on an extract of the 1:50 000 Topo Map
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2. METHODOLOGY

2.1 Purpose of HIA

The purpose of this Heritage Impact Assessment (HIA) is to satisfy the requirements of section 38(8), and

therefore section 38(3) of the National Heritage Resources Act (Act 25 of 1999).

2.2 Summary of steps followed

● A Desktop Study was conducted of relevant reports previously written (please see the reference list for

the age and nature of the reports used)

● An archaeologist conducted an assessment of archaeological resources likely to be disturbed by the

proposed development. The archaeologists conducted their site visit on 27 January 2023

● A palaeontologist conducted desktop assessment of palaeontological resources likely to be disturbed by

the proposed development.

● The identified resources were assessed to evaluate their heritage significance and impacts to these

resources were assessed.

● Alternatives and mitigation options were discussed with the Environmental Assessment Practitioner

2.3 Assumptions and uncertainties

● The significance of the sites and artefacts is determined by means of their historical, social, aesthetic,

technological and scientific value in relation to their uniqueness, condition of preservation and research

potential. It must be kept in mind that the various aspects are not mutually exclusive, and that the

evaluation of any site is done with reference to any number of these.

● It should be noted that archaeological and palaeontological deposits often occur below ground level.

Should artefacts or skeletal material be revealed at the site during construction, such activities should be

halted, and it would be required that the heritage consultants are notified for an investigation and

evaluation of the find(s) to take place.

However, despite this, sufficient time and expertise was allocated to provide an accurate assessment of the

heritage sensitivity of the area.

2.4 Constraints & Limitations

No constraints or limitations were experienced other than the dense vegetation present on site. The area was

surveyed as best as possible at the time and as the vegetation growth allowed. The survey tracks followed

internal roads and animal tracks. In addition, we inspected areas with noticeable vegetation changes.
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3. HISTORY AND EVOLUTION OF THE SITE AND CONTEXT

3.1 Desktop Assessment

Yzerfontein town was established in the 1930’s with the subdivision of the larger “Yzerfontein” farm into smaller

plots. Prior to disturbance of the area for development, a rich mosaic of indigenous coastal fynbos covered the

land. This vegetation is still present in the various greenbelt zones between the houses and also covers most of

the areas being set aside as conservation areas by the Swartland Municipality. According to Orton (2007), the

relatively high density of the vegetation cover suggests that it has varied considerably in the past with open areas

presumably having been present to allow occupation by prehistoric populations. According to Deacon (2006)

[SAHRIS NID 8318], in recent years there has been considerable growth of the coastal town of Yzerfontein with a

corresponding loss of archaeological sites. These include Holocene shell middens and older Pleistocene

occurrences. A major excavation was undertaken at a partially destroyed but still significant Middle Stone Age site

near the harbour (Halkett et al. 2003; Klein et al. 2004). The site is in an eroded cliff of calcrete at the coast and

yielded a number of interesting insights into Middle Stone Age lifeways. Additional excavations have been

completed at a site called Bakoond in Yzerfontein for which interpretive signage has been erected.

According to Orton (2007), “The local shoreline is composed of a combination of rocky outcrops and sandy

beaches with the latter actively degrading as a result of the high energy coastline. This has caused embayments

to form wherever shorter stretches of sandy shore are present. Each rocky outcrop protects the land immediately

behind it resulting in the formation of small peninsulas and headlands of which the Bakoond site is the most

prominent… The Yzerfontein rocky shores occupy some 4.5 km of coastline and both north and south of this area

long sandy beaches stretch uninterrupted for some 17 km to the south and 25 km to the north. This has no doubt

resulted in the Yzerfontein area having been a focus of occupation and food procurement during the Later Stone

Age, and most especially the last 3000 years.” The areas proposed for conservation are therefore very sensitive in

terms of archaeological heritage such as shell middens including Later Stone Age stone tools, pottery, ostrich egg

shell beads etc. Often, there may be very little evidence of rich archaeological deposits at the ground surface. All

the known and recorded archaeological sites from Yzerfontein fall within the areas proposed for conservation.

The conservation of these sites is supported.

The geology of this coastline consists predominantly of the Langebaan and Witzand Formations. The calcareous

aeolianite of the Langebaan Formation overlays the Varswater Formation which is the same formation that

contains the significant deposits of the West Coast Fossil Park. The Langebaan Formation has high sensitivity for

impacts to palaeontology according to the SAHRIS Fossil Heritage Layers Browser and is dated to the Late

Pliocene to Late Quaternary (<~3 Ma.). The Witzand Formation essentially comprises whitish, unconsolidated,

coastal calcareous dunes of Holocene age and is of moderate sensitivity for impacts to palaeontological heritage.

Cedar Tower Services (Pty) Ltd t/a CTS Heritage
Bon Espirance, 238 Queens Road, Simons Town

Email info@ctsheritage.com Web http://www.ctsheritage.com
13

http://www.cedartower.co.za
http://www.cedartower.co.za


Figure 2: Spatialisation of heritage assessments conducted in proximity to the proposed development
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Figure 3: Spatialisation of known heritage resources in proximity to the development area
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Figure 4: Palaeontological sensitivity of the proposed development area
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4. IDENTIFICATION OF HERITAGE RESOURCES

4.1 Summary of findings of Specialist Reports

No resources of archaeological significance were observed during the field assessment. Where alien vegetation

had been cleared, the Witzand Formation was evident on the ground surface including nodules of calcrete and

ferricrete and some shell material.

No fossils were observed on the ground surface of the property.

Figure 5: Track paths of site visit

4.2 Heritage Resources identified

No resources of archaeological significance were observed during the field assessment.
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Figure 6.1 and 6.2: Cleared vegetation at site entrance
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Figure 6.3 and 6.4: Evidence of shell, calcrete and ferricrete where vegetation has been cleared and dense vegetation elsewhere
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Figure 6.5 and 6.6: Evidence of shell, calcrete and ferricrete where vegetation has been cleared and dense vegetation elsewhere
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Figure 6.7 and 6.8: Evidence of shell, calcrete and ferricrete where vegetation has been cleared
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Figure 6.9 and 6.10: Evidence of vegetation clearing and calcrete chunks that have been piled up at the entrance to the site
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5. ASSESSMENT OF THE IMPACT OF THE DEVELOPMENT

5.1 Assessment of impact to Heritage Resources

The site and its immediate surroundings have low heritage significance. No impact to significant heritage

resources is anticipated from this proposed development.

According to the PIA completed for this project, “the proposed development involves trenches for conventional

building foundations (~0.6 m depth) and services infrastructure (up to ~1.5 m depth) and will primarily affect the

Q1 coversands. The excavations for the installation of the fuel tanks are expected to be about 4 m deep. It has not

been specified how waste water and sewerage is to be disposed of, but septic tanks and/or a sewerage pump

station also involve deeper excavations. It is possible that the older Q2 coversands and associated palaeosurfaces

will be intersected in the deeper excavations.

Fossil bones are the main concern and are sparse in the Springfontyn Fm. Q1 and Q2 coversands and soils. Fossil

shells and bones in the subsurface of the Q1 coversands are often in an archaeological context. Fossil bones in a

primary context are occasionally discovered and are typically exposed during construction of coastal

developments where the finds are large bones that get readily noticed, such as bigger antelopes and buffalo,

rhino, hippo, bush pigs and elephants. The fossil bones are often on a palaeosurface underlying the loose

coversands such as the compact top of the older Q2 coversands.

It is noted that the proximity of a drainage line and water source to the south of Portion 7 could increase the

probability of fossil bones occurring nearby. Nevertheless, with the exception of such local “hotspots”, due to the

overall scarcity of fossil bones in the coversands and underlying buried soils, the palaeontological sensitivity of

the Springfontyn Fm. Q2 and Q1 coversands is overall LOW.

The possible presence of fossils in the subsurface does not have an a priori influence on the decision to proceed

with the proposed construction activities on Portion 7 of Jacobus Kraal 554. However, mitigation measures are

essential.” The potential impact has a moderate influence during the Construction Phase, consisting of

implemented mitigation measures including the adoption of the attached HWC Chance Fossil Finds Procedure.

According to the NID submission completed for this project, “The Swartland Spatial Development Framework,

2015, proposed that the area between the R27 and West Coast be declared as a national park, similar to the West

Coast National Park. This proposal does not have any statutory status, according to the South African National

Biodiversity Institute. A development node at the R27 and R315 crossing is also proposed.
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Besides the lime Kilns in the extended surroundings, there are no heritage resources involved on and in the

immediate surroundings of the site. Lime kilns were built to burn mussel shells to form a binding material to be

used as cement. Salt was added to the lime, which was widely used to whitewash the outside of buildings. Animal

fat was added to help the binding properties of the lime and to waterproof the surface. The two lime kilns on the

R315 en route to Yzerfontein, were still in use as late as 1976.

The visual quality of the streetscape along the Main Road No.215 (R315) running East West and along Major Road

No. 77/1 (West coast road R27) running north south is overwhelmingly shaped by fynbos (Hopefield Sand fynbos)

and consists of stretches of uninterrupted natural veld with vistas across the veld onto the coast. A rural urban

transition zone exists at the R27 and R315 intersection as the natural veld gets interrupted with small holdings on

both sides of the road and the West Coast padstal. Further along the R315 travelling west, authority and

communication infrastructure are dispersed along the road up to the point where Yzerfontein starts.

The urbanisation of the intersection will be formalised as an upgrade of the intersection and R27 at the

intersection is planned.”

The VIA notes that:

- The site lies at the intersection between the busy R27 Coastal Road and the R315 Darling-Yzerfontein

Road in the northwest quadrant

- The general environment is flat with fynbos and strandveld vegetation towards the coast

- The R27 is a very busy north-south transport corridor with the Darling-Yzerfontein road well-frequented

by locals and tourists

- The property is a greenfields site in an area that is changing with various subdivisions already made in this

location

- The site is flat and sandy with typical fynbos vegetation largely masked by alien Rooikrans

- The site is most visible from the R315 along which it will be developed and has been recently fenced with

Clear-vu fencing

According to the VIA completed for this project by Eitzen (2023), “The proposed development will have a

moderate-high impact on the landscape causing noticeable change to the visual environment. The development

has a moderate-low visual exposure; moderate-high visual absorption capacity; medium compatibility; and high

local visibility only. The development’s visual impact has local extent, long-term duration, medium intensity,

definitely probability and medium significance on the landscape. Recommendations are made around the need

for a landscape plan, the use of locally indigenous species where possible but not excluding exotic trees,
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colouration based on the site’s natural colouring, subtle fence colouring, and landscape maintenance around

commercial and natural planting schemes.”

5.2 Sustainable Social and Economic Benefit

The proposed rezoning supports the following Swartland SDF proposals.

- Prioritise tourism development in Yzerfontein and support the natural beauty of the coastal town. Projects

should promote existing tourism attractions and should link to related tourism activities.

- Develop and maintain coastal recreation development including tourism i.e. provide tourism orientated

municipal infrastructure, marketing infrastructure and BBBEE tourism projects.

Yzerfontein is viewed as an area with economic potential, in particular within the fields of tourism and recreation.

The node at the intersection is viewed as a related growth point. Several developments in recent years supported

the growth of the tourism industry i.e., a farm stall and nursery, and several rural lifestyle developments in the

smallholding area. These developments enhance the unlocking of Yzerfontein’s economic potential.

5.3 Proposed development alternatives

No alternative layouts have been assessed as part of this project, however the entire assessment area was

surveyed for impacts to heritage resources. The proposed development is unlikely to negatively impact on

significant heritage resources and as such, no alternatives are proposed from a heritage perspective.

6. RESULTS OF PUBLIC CONSULTATION

As this application is made in terms of NEMA, the public consultation on the HIA will take place with the broader

public consultation process required for the Environmental Impact Assessment process and will be managed by

the lead environmental consultants on the project.

In addition, the report will be shared with the local authority and the Friends of Blaauwberg Conservation Area

(FoBCA) Conservation Body for comment for a period of 30 days. The results of this consultation are included in

Appendix 3.
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7. CONCLUSION

The survey proceeded with no major constraints and limitations, and the project area was comprehensively

surveyed for heritage resources. No archaeological resources or palaeontological resources of significance were

identified within the area proposed for development. The overall sensitivity of the development area for impacts

to significant archaeology and palaeontology is therefore low.

As noted in the VIA, “The proposed development will have a moderate-high impact on the landscape causing

noticeable change to the visual environment. The development has a moderate-low visual exposure;

moderate-high visual absorption capacity; medium compatibility; and high local visibility only. The development’s

visual impact has local extent, long-term duration, medium intensity, definitely probability and medium

significance on the landscape. Recommendations are made around the need for a landscape plan, the use of

locally indigenous species where possible but not excluding exotic trees, colouration based on the site’s natural

colouring, subtle fence colouring, and landscape maintenance around commercial and natural planting schemes.”

8. RECOMMENDATIONS

There is no objection to the proposed development from a heritage perspective on condition that:

- The recommendations in the VIA are implemented with particular reference to

- The requirement for a detailed SDP which includes landscaping detail

- The development of a Landscape Plan for the site

- The attached Chance Fossil Finds Procedure must be implemented for the duration of construction

activities

- Should any buried archaeological resources or human remains or burials be uncovered during the course

of development activities, work must cease in the vicinity of these finds. Heritage Western Cape (HWC)

must be contacted immediately in order to determine an appropriate way forward.
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EXECUTIVE SUMMARY

1. Site Name

Proposed JestVest Service Station and Business Premises on Jacobus Kraal 554 / 7.

2. Location

Portion 7 of the farm Jacobus Kraal 554 (~10.37 ha) is located at the turn off to Yzerfontein from the

R27 West Coast Road (Figure 1) and is in the NW quadrant of the intersection of the R27 and the R315

(aka Main Road 215).

3. Locality Plan

See Figure 1.

4. Proposed Development

The proposed development (Figure 2) includes the fuel and service station precinct and a number of

business premises for restaurants, shops and services. An area is provided for a market with stalls in

containers and seating area under cover. Areas are allocated to parking.

5. Palaeontological Resources Identified

The proposed development area is situated on the Q1 surficial coversand unit (Figure 3). Beneath the

surface Q1 coversands it is likely that the older Q2 coversands with soil development are present.

6. Anticipated Impacts

The proposed development involves trenches for conventional building foundations (~0.6 m depth) and

services infrastructure (up to ~1.5 m depth) and will primarily affect the Q1 coversands. The

excavations for the installation of the fuel tanks are expected to be about 4 m deep. It has not been

specified how waste water and sewerage is to be disposed of, but septic tanks and/or a sewerage pump

station also involve deeper excavations. It is possible that the older Q2 coversands and associated

palaeosurfaces will be intersected in the deeper excavations.

Fossil bones are the main concern and are sparse in the Springfontyn Fm. Q1 and Q2 coversands and

soils. Fossil shells and bones in the subsurface of the Q1 coversands are often in an archaeological

context. Fossil bones in a primary context are occasionally discovered and are typically exposed during

construction of coastal developments where the finds are large bones that get readily noticed, such as

bigger antelopes and buffalo, rhino, hippo, bush pigs and elephants. The fossil bones are often on a

palaeosurface underlying the loose coversands such as the compact top of the older Q2 coversands.

It is noted that the proximity of a drainage line and water source to the south of Portion 7 could increase

the probability of fossil bones occurring nearby. Nevertheless, with the exception of such local

“hotspots”, due to the overall scarcity of fossil bones in the coversands and underlying buried soils, the

palaeontological sensitivity of the Springfontyn Fm. Q2 and Q1 coversands is overall LOW.

7. Recommendations

The possible presence of fossils in the subsurface does not have an a priori influence on the decision

to proceed with the proposed construction activities on Portion 7 of Jacobus Kraal 554. However,

mitigation measures are essential. The potential impact has a moderate influence during the

Construction Phase, consisting of implemented mitigation measures recommended below.

The rescue of fossils during earth works critically depends on spotting this material as it is uncovered

during digging i.e. by monitoring excavation activity. As it is not feasible for a specialist monitor to be

continuously present, the earthworks personnel must be involved in mitigation by watching for fossils.

It is recommended that a requirement to be alert for possible fossils and archaeological material be
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included in the EMP for the Construction Phase, with a Fossil Finds Procedure in place. The Fossil

Finds Procedure included as Appendix 3 provides guidelines to be followed in the event of fossil finds.

The Project Manager, foremen and workers involved in excavating the deposits must be informed of

the need to watch for fossils. Workers seeing potential objects are to cease work at that spot and to

report to the Project Manager and/or the Environmental Control Officer (ECO). The ECO will inform the

developer and contact the palaeontologist contracted to be on standby in the case of fossil finds. The

latter will liaise with HWC on the nature of the find and consequent actions (permitting and collection of

find).

If a significant occurrence of fossil bones is discovered a professional palaeontologist must be

appointed to collect them and to record their contexts. Said palaeontologist must also undertake the

recording of the stratigraphic context and sedimentary geometry of the exposure and the compilation

of the report to Heritage Western Cape and the IZIKO S.A. Museum. The rescue of discovered

palaeontological remains by a contracted specialist shall be at the Developer’s expense. Due to the

poorly consolidated nature of the expected deposits the collection of any fossil bones can be quickly

accomplished.

---oooOOOooo---
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ABBREVIATIONS

asl. above (mean) sea level.

bsl. below (mean) sea level.

CD-NGI Chief Directorate – National Geo-spatial Information.

Fm. Formation.

HWC Heritage Western Cape.

ka Thousand years ago.

LIG Last Interglacial.

Ma Million years ago.

OSL Optically stimulated luminescence.

PIA Palaeontological Impact Assessment.

SAHRA South African Heritage Resources Agency.

SRTM Shuttle Radar Topography Mission – NASA.

GLOSSARY

~ (tilde): Used herein as “approximately” or “about”.

Aeolian: Pertaining to the wind. Refers to erosion, transport and deposition of sedimentary particles

by wind. A rock formed by the solidification of aeolian sediments is an aeolianite.

Alluvium: Sediments deposited by a river or other running water (alluvial).

Archaeology: 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.

Bedrock: Hard rock formations underlying much younger sedimentary deposits.

Calcareous: sediment, sedimentary rock, or soil type which is formed from or contains a high proportion

of calcium carbonate in the form of calcite or aragonite.

Calcrete: An indurated deposit (duricrust) mainly consisting of Ca and Mg carbonates. The term

includes both pedogenic types formed in the near-surface soil context and non-pedogenic or

groundwater calcretes related to water tables at depth.

Clast: Fragments of pre-existing rocks, e.g. sand grains, pebbles, boulders, produced by weathering

and erosion. Clastic – composed of clasts.

Colluvium: Hillwash deposits formed by gravity transport downhill. Includes soil creep, sheetwash,

small-scale rainfall rivulets and gullying, slumping and sliding processes that move and deposit

material towards the foot of the slopes.

Conglomerate: A cemented gravel deposit.

Coversands: Aeolian blanket deposits of sandsheets and smaller dunes.

Fluvial deposits: Sedimentary deposits consisting of material transported by, suspended in and laid

down by a river or stream.

Fossil: The remains of parts of animals and plants found in sedimentary deposits. Most commonly

hard parts such as bones, teeth and shells which in lithified sedimentary rocks are usually altered

by petrification (mineralization). Also impressions and mineral films in fine-grained sediments that
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preserve indications of soft parts. Fossils plants include coals, petrified wood and leaf impressions,

as well as microscopic pollen and spores. Marine sediments contain a host of microfossils that

reflect the plankton of the past and provide records of ocean changes. Nowadays also includes

molecular fossils such as DNA and biogeochemicals such as oils and waxes.

Heritage: That which is inherited and forms part of the National Estate (historical places, objects, fossils

as defined by the National Heritage Resources Act 25 of 1999).

OSL: Optically stimulated luminescence. One of the radiation exposure dating methods based on the

measurement of trapped electronic charges that accumulate in crystalline materials as a result of

low-level natural radioactivity from U, Th and K. In OSL dating of aeolian quartz and feldspar sand

grains, the trapped charges are zeroed by exposure to daylight at the time of deposition. Once

buried, the charges accumulate and the total radiation exposure (total dose) received by the

sample is estimated by laboratory measurements. The level of radioactivity (annual doses) to

which the sample grains have been exposed is measured in the field or from the separated

minerals containing radioactive elements in the sample. Ages are obtained as the ratio of total

dose to annual dose, where the annual dose is assumed to have been similar in the past.

Palaeontology: The study of any fossilised remains or fossil traces of animals or plants which lived in

the geological past and any site which contains such fossilised remains or traces.

Palaeosol: An ancient, buried soil formed on a palaeosurface. The soil composition may reflect a

climate significantly different from the climate now prevalent in the area where the soil is found.

Burial reflects the subsequent environmental change.

Palaeosurface: An ancient land surface, usually buried and marked by a palaeosol or pedocrete, but

may be exhumed by erosion (e.g. wind erosion/deflation) or by bulk earth works.

Pedogenesis/pedogenic: The process of turning sediment into soil by chemical weathering and the

activity of organisms (plants growing in it, burrowing animals such as worms, the addition of humus

etc.).

Pedocrete: A duricrust formed by pedogenic processes.

Rhizolith: Fossil root. Most commonly formed by pedogenic carbonate deposition around the root and

developed in palaeosols.

Stone Age: The earliest technological period in human culture when tools were made of stone, wood,

bone or horn.

Stratotype locality: The place where deposits regarded as defining the characteristics of a particular

geological formation occur.

Tectonic: Relating to the structure of the earth's crust and the large-scale processes which take place

within it (faulting and earthquakes, crustal uplift or subsidence.

Trace fossil: A structure or impression in sediments that preserves the behaviour of an organism, such

as burrows, borings and nests, feeding traces (sediment processing), farming structures for

bacteria and fungi, locomotion burrows and trackways and traces of predation on hard parts (tooth

marks on bones, borings into shells by predatory gastropods and octopuses).

GEOLOGICAL TIME SCALE TERMS

For more detail see www.stratigraphy.org.

ka: Thousand years or kilo-annum (103 years). Implicitly means “ka ago” i.e. duration from the present,

but “ago” is omitted. The “Present” refers to 1950 AD. Not used for durations not extending from

the Present. For a duration only “kyr” is used.
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Ma: Millions years, mega-annum (106 years). Implicitly means “Ma ago” i.e. duration from the present,

but “ago” is omitted. The “Present” refers to 1950 AD. Not used for durations not extending from

the Present. For a duration only “Myr” is used.

Late Pliocene Warm Period: An interval of warm climate and high sea level around ~3 Ma. This interval

was previously referred to as the Mid Pliocene Warm Period (MPWP) when the boundary between the

Pliocene and Quaternary was set at ~1.8 Ma at the beginning of the Calabrian (see figure below). Now

that the Pliocene/Quaternary boundary is set further back in time by international agreement to the

beginning of the Gelasian at ~2.6 Ma, the MPWP at ~3 Ma is no longer “mid”, but is in the late Pliocene.

However, for continuity it is still often referred to as the MPWP. Lately it has also been referred to as

the Mid Piacenzian Warm Period, thus preserving the abbreviation and also being chronologically

correct.
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COMPLIANCE WITH APPENDIX 6 OF THE 2014 EIA REGULATIONS

Requirements of Appendix 6 – GN R326 (7 April 2017) Addressed in the Specialist
Report

1. (1) A specialist report prepared in terms of these Regulations must contain-
a) details of-

i. the specialist who prepared the report; and
ii. the expertise of that specialist to compile a specialist report

including a curriculum vitae;

Page v.

b) a declaration that the specialist is independent in a form as may be
specified by the competent authority;

Page vi.

c) an indication of the scope of, and the purpose for which, the report was
prepared;

Section 1.

(cA) an indication of the quality and age of base data used for the specialist
report;

Section 4.

(cB) a description of existing impacts on the site, cumulative impacts of the
proposed development and levels of acceptable change;

Section 8.

d) the duration, date and season of the site investigation and the relevance
of the season to the outcome of the assessment;

N/A

e) a description of the methodology adopted in preparing the report or
carrying out the specialised process inclusive of equipment and
modelling used;

Section 4.

f) details of an assessment of the specific identified sensitivity of the site
related to the proposed activity or activities and its associated structures
and infrastructure, inclusive of a site plan identifying alternatives;

Sections 6 & 7..

g) an identification of any areas to be avoided, including buffers; N/A
h) a map superimposing the activity including the associated structures

and infrastructure on the environmental sensitivities of the site including
areas to be avoided, including buffers;

Figures 3 & 4.

i) a description of any assumptions made and any uncertainties or gaps
in knowledge;

Section 4.2.

j) a description of the findings and potential implications of such findings
on the impact of the proposed activity or activities;

Sections 7-9.

k) any mitigation measures for inclusion in the EMPr; Section 9.
l) any conditions for inclusion in the environmental authorisation; Section 9.
m) any monitoring requirements for inclusion in the EMPr or environmental

authorisation;
Section 9.

n) a reasoned opinion-
i. whether the proposed activity, activities or portions thereof

should be authorised;
(iA) regarding the acceptability of the proposed activity and

activities; and
ii. if the opinion is that the proposed activity, activities or portions

thereof should be authorised, any avoidance, management
and mitigation measures that should be included in the EMPr,
and where applicable, the closure plan;

Sections 7 - 9.

o) a description of any consultation process that was undertaken during
the course of preparing the specialist report;

Not Applicable

p) a summary and copies of any comments received during any
consultation process and where applicable all responses thereto; and

Not Applicable

q) any other information requested by the competent authority. Not Applicable
2. Where a government notice gazetted by the Minister provides for any protocol
of minimum information requirement to be applied to a specialist report, the
requirements as indicated in such notice will apply

Site sensitivity verification
requirements where a specialist
assessment is required but no
specific assessment protocol
has been prescribed.
See Appendix 2.
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1 INTRODUCTION

JetVest 1157 (Pty) Ltd. proposes to develop Portion 7 of the farm Jacobus Kraal 554 with the

construction of a vehicle service station and business premises. A Notification of Intent to Develop

(NID) was submitted to Heritage Western Cape (HWC) and a Palaeontological Impact Assessment

(PIA) was requested.

This PIA is to inform about the palaeontological sensitivities of the Project Area and the probability of

fossils being uncovered in the subsurface and being disturbed or destroyed during the construction of

the proposed development.

Figure 1. Location of the proposed development on Jacobus Kraal 554, Portion 7.

2 DESCRIPTION OF THE PROPOSED DEVELOPMENT

2.1 LOCATION

Portion 7 of the farm Jacobus Kraal 554 (~10.37 ha) is located at the turn off to Yzerfontein from the

R27 West Coast Road (Figure 1) and is in the NW quadrant of the intersection of the R27 and the R315

(aka Main Road 215).

2.2 PROPOSED DEVELOPMENT

The proposed development (Figure 2) includes the fuel and service station precinct and a number of

business premises for restaurants, shops and services. An area is provided for a market with stalls in

containers and seating area under cover. Areas are allocated to parking.
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Figure 2. The proposed Site Develop Plan for Portion 7 of Jacobus Kraal 554.

3 APPLICABLE LEGISLATION

The National Heritage Resources Act (NHRA No. 25 of 1999) protects archaeological and

palaeontological sites and materials, as well as graves/cemeteries, battlefield sites and buildings,

structures and features over 60 years old. According to the Act (Sect. 35), it is an offence to destroy,

damage, excavate, alter of remove from its original place, or collect, any archaeological,

palaeontological and historical material or object, without a permit issued by the South African Heritage

Resources Agency (SAHRA) or applicable Provincial Heritage Resources Agency, viz. Heritage

Western Cape (HWC).

Notification of SAHRA or the applicable Provincial Heritage Resources Agency is required for proposed

developments exceeding certain dimensions (Sect. 38). If the areal scale of subsurface disturbance

and exposure exceeds 300 m in linear length or 5000 m2, the development must be assessed for

heritage impacts (HIA) that may include an assessment of palaeontological heritage (PIA).

4 METHODOLOGY

4.1 THE LITERATURE

As a desktop study, this report relies on the author’s familiarity with the scientific literature pertaining to

the geology and palaeontology of the coastal plains, together with own observations. A considerable

volume of scientific literature (several hundred published articles) has issued from the fossil finds made

in the Southwestern Cape, most famously from finds in the old Langebaanweg phosphate mine that is

now the West Coast Fossil Park. The important information for this report is in the articles dealing with

the broader stratigraphy, palaeoenvironments, fossils and ages of the formations. These are, inter alia,

Visser & Schoch (1972, 1973), Tankard (1974, 1975a,b, 1976), Dingle et al. (1979), Rogers (1980,

1982, 1983), Hendey (1981a,b,), Dingle et al. (1983), Hendey (1983a,b,c), Hendey & Dingle (1990),
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Pether et al. (2000), Roberts & Brink (2002), Roberts et al. (2006), Roberts et al. (2011) and Roberts &

Siegfried (2014).

In this report the regional geological context is first summarised and subsequently the local geology and

palaeontological sensitivities of the Project Area are described and the impact of the subsurface

disturbance entailed by the development is assessed.

Some differences in the interpretation of the coastal-plain stratigraphy of the southwestern Cape (the

SANDVELD GROUP) exist between researchers, part of which is merely historical as ongoing research

and fossil finds have provided more insights, and part of which reflects different approaches in

stratigraphic interpretation. However, the endeavour to understand the deposits depends critically on

fossil finds to refine their ages and the associated past environments.

4.2 ASSUMPTIONS AND LIMITATIONS

The assumption is that the fossil potential of a formation in the Project Area will be typical of that found

in the region and more specifically, similar to that already observed in the surrounds of the Project Area.

In many cases the information on fossil content is limited to the basics, such as in the case of geological

mapping when the fossils are not the immediate focus.

Scientifically important fossil shell and bone material is expected to be sparsely scattered in these

coastal-plain deposits, but unless large and obvious, is not generally seen, under-estimating the fossil

prevalence. Much depends on careful scrutiny of exposures and on spotting fossils as they are

uncovered during digging i.e. by monitoring excavations. A limitation on predictive capacity exists in

that it is not possible to predict the buried fossil content of an area or formation other than in general

terms.

5 REGIONAL GEOLOGICAL SETTING

The bedrock of the wider area consists of the basement rocks of the Malmesbury Group shales and

limestones whose origin dates from over ~600 Ma (Ma: million years ago) as the deposits in an ancient

ocean basin which have been metamorphosed when the basin was compressed by crustal tectonic

forces and intruded by the Cape Granites about 550 Ma. The erosion-resistant crystalline “Cape

Granites” are now exposed as the Darling hills just inland of the R27. while the softer Malmesbury Group

shales have mostly been eroded away to low elevations and are usually buried beneath the much

younger coastal-plain formations. These bedrock formations are not of palaeontological interest.

5.1 THE SANDVELD GROUP

The eroded bedrock of the coastal plain is buried beneath the sediments of the SANDVELD GROUP

(Hendey & Dingle, 1990). These sediments are of later Cenozoic age, deposited during the Neogene

and Quaternary periods, i.e. mainly during the last 23 million years. A tabulated summary of the

formations comprising the Sandveld Group (Table 1) is based primarily on the chronological history of

the major times of high sea level during periods of global warming as evidenced in oceanic

palaeoclimatic records and the corresponding fossiliferous marine deposits preserved on the coastal

plain farther north along Namaqualand where they are extensively exposed in diamond mine open-cast

pits. The dated marine formations interfinger with the terrestrial aeolian formations, bracketing the ages

of the aeolian formations. The terrestrial formations of the Sandveld Group, such as the Langebaan

and Springfontyn formations, are very broadly defined at present and incorporate deposits of different

ages, but by analogy with the coastal-plain record of Namaqualand, must also be similarly bracketed

by sea-level history. The repetition of the formation names in Table 1 reflects their composite nature

comprising members of various ages.
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Table 1. The Sandveld Group – an expanded stratigraphic scheme.

FORMATION AGE AND DESCRIPTION SIGNIFICANCE/SENSITIVITY

WITZAND
Holocene and recently active dune fields

and cordons <~12 ka.
Mainly archaeological sites.

Q
u
a
te

rn
a
ry

VELDDRIF 3 Holocene High 7-3 ka. Shell fossils common, local significance.

Springfontyn Q1 Late Quaternary coversands and dunes. Poorly fossiliferous, local significance.

LANGEBAAN Late Quaternary calc. aeolianites <~125 ka. Fossil bones mod. common, local to medium significance.

VELDDRIF 2
Last Interglacial raised beach & estuarine 6-

8m.

Shell fossils common, local significance. Fossil bones very

sparse, high significance.

Springfontyn Q2
Later mid-Quaternary heuweltjiesveld soils &

underlying sands & palaeosols.
Poorly fossiliferous, medium significance.

LANGEBAAN Mid Quaternary calc. aeolianites. Fossil bones mod. common, local to high significance.

VELDDRIF 1

Mid-Quaternary raised beach & estuarine

deposits, ~0.4 Ma. Sea-levels below ~8-12

m asl.

Extents & fossil content poorly known, high significance.

Marine erosion surfaces to ~15 m asl. (Velddrif 1), to ~6-8 m asl (Velddrif 2) and ~3 m asl. (Velddrif 3)

SPRINGFONTYN

Latest Pliocene to mid-Quaternary <~3 Ma.

Mainly quartzose dune and sandsheet

deposits, inter-bedded palaeosols. Marsh

beds, alluvium & colluvium locally.

Fossil bones very sparse, high significance. Basal Baards

Quarry type fluvial deposits locally. Elandsfontein &

Duynefontyn Fossil Beds.– v high significance.

LANGEBAAN
Latest Pliocene to early Quaternary

calcareous aeolianites <~3 Ma.
Fossil bones mod. common, local to high significance.

P
lio

c
e
n
e

UYEKRAAL (2)
Late Pliocene transgression to ~35 m asl.,

~3 Ma. Subsequent marine regression

deposits.

Shell fossils common, local significance. Fossil bones very

sparse, high significance.

Marine erosion surface to ~35 m asl.

Springfontyn Fm. Pliocene leached and altered sands. Largely unfossiliferous, possible peats/lignite.

LANGEBAAN
Earlier Pliocene calcareous aeolianites <~3

Ma.
Fossil bones mod. common, local to high significance.

VARSWATER upper Regression

facies

Later early Pliocene regressive marine

deposits of wider area. 5-4 Ma.

Fossil bone rare, high significance. Poorly known, fossil

shells of high significance.

VARSWATER lower Transgression

facies in major embayments

Early Pliocene transgressive marine

deposits in embayments (upper ?KGM,

Langeberg Quartzose Sand and Muishond

Fontein Pelletal Phosphorite members.

Sea-level max ~50-60 m asl.

Fossil bone common locally, high significance. Shells very

sparse, high significance.

Marine erosion surface to ~60 m asl.

Springfontyn Fm. Miocene leached and altered sands. Largely unfossiliferous, possible peats/lignite.

M
io

c
e
n
e

PROSPECT HILL
Miocene calcareous aeolianite 12-9 Ma? (this

age controversial, could be Pliocene)
Fossils very sparse – high significance.

SALDANHA

Mid-Miocene marine deposits (predicted

presence), 17-14 Ma. Sea-level max. ~100

m asl. May Include the lower Konings Vlei

Gravel Member (KGM).

Very few fossils recovered, high significance. if found.

Marine erosion surface to ~100 m asl.

LANGEENHEID CLAYEY SAND

(LCSM) (1)

Mid Miocene early-transgression estuarine

deposits (prev. LCS Member in lower

Varswater Fm.). 18-17 Ma.

Plant microfossils – high significance.

ELANDSFONTYN
Oligocene-early Miocene fluvial muds,

peats, sands and gravels, ~26-18 Ma.
Plant fossils – high significance.

PRE-SANDVELD GROUP BEDROCK – Malmesbury Group shales and Cape Granites.

(1) Previously a member of the Varswater Fm.

(2) Previously subsumed in the Varswater Fm.
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5.1.1 Early Miocene Tropical Forests

The buried valleys eroded in the Malmesbury shales are filled with the Elandsfontyn Formation, the

oldest formation of the Sandveld Group, consisting of sandy fluvial and muddy marsh deposits laid

down by meandering rivers under humid, tropical to subtropical climatic conditions (Rogers, 1980,

1982). The formation has abundant plant fossils in places, including lignified logs and plant material.

Fossil pollen is indicative of forest vegetation with palms and is considered to be early to middle Miocene

in age (Coetzee, 1978; Rogers, 1982; Hendey, 1981b, Roberts et al., 2017). This was an interval 23-

16 Ma of slow global warming and episodically rising sea level which culminated in the Mid-Miocene

Climatic Optimum ~16 Ma. A drill core into the Elandsfontyn palaeochannel deposits beneath Saldanha

Bay, kindly provided by Transnet, has been the subject of multi-disciplinary study by an international

scientific team (Roberts et al., 2017), providing much new information about the Elandsfontyn

Formation, when yellowwood forest covered the granite hills and mangroves lined the shoreline. The

Elandsfontyn Fm. is not expected to be present beneath the Project Area.

5.1.2 Mio-Pliocene Marine Formations

The older marine formations are generally not exposed, being buried beneath several metres of ancient

sandy dune rock (aeolianite) such as the Langebaan Formation, but are revealed in the deep

excavations of mine and quarry pits.

The oldest marine deposits of the southwestern coastal plain, the Saldanha Formation, were laid down

during and just after the Mid-Miocene Climatic Optimum ~16-14 Ma. The Saldanha Fm. deposits are

substantially eroded away, but residual marine gravels and sands above ~50 m asl. belong to this

formation, while patches of it are likely preserved in places beneath younger, Pliocene marine deposits.

Subsequent Pliocene palaeoshoreline deposits (5-3 Ma) are found below ~50 m asl. (Pether et al.,

2000). In the southwestern Cape, these marine deposits are collectively known as the Varswater

Formation. The stratotype locality is at the West Coast Fossil Park where the extensive fossil bone

assemblage recovered from the phosphate quarry indicates the early Pliocene age (Hendey, 1981a).

These fossils were deposited in an estuarine setting during the transgression to ~50 m asl., about 5 Ma

during the global warming of the Early Pliocene Warm Period. In the wider area, when sea level later

receded from ~50 m asl., fossiliferous shallow-marine deposits were left mantling the emerged coastal

plain.

Sea level rose again during the warming of the Late Pliocene Warm Period (~3.0 Ma), to a level now

~30 m asl. In the Saldanha embayment west of the West Coast Fossil Park, the flat plain extending

towards the coast is underlain by these deposits, called the “Uyekraal Formation”, after Rogers (in

Rogers et al., 1990). These late Pliocene marine beds are the youngest marine deposits which make

up a large volume and underlie the outer part of the coastal plain.

5.1.3 The Quaternary Raised Beaches

The Pliocene Epoch came to an end ~2.6 Ma with global cooling and the growth of the polar ice sheets

and the “Ice Ages” of the Quaternary Period set in. Sea level fluctuated at positions well below present

for most of the Quaternary, at times as much as 80 to 130 m below present sea level at times of Ice

Age glacial maxima. The generally colder conditions were interrupted by brief intervals of global

warming (interglacials) when sea level was several metres above present level. The higher sea level

intervals resulted in the deposition of the Quaternary “raised beaches” found at low elevations (<15 m

asl.) around the coast. These raised beaches typically occur as shelly gravels and sands on wave-cut

terraces fringing the modern coast and collectively comprise the Velddrif Formation.
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5.1.4 The Aeolian Formations

The aforementioned marine formations are generally not exposed at the surface and do not feature on

geological maps as they are covered by extensive dune plumes and coversand sheets (Figure 3) which

were blown inland from the successions of ancient shorelines by mainly southerly winds. Near the

coast the ages of the marine formations underlying and interbedded with the aeolianite formations

provide the prime age control for the aeolianite formations, while inland the main aeolian formations are

separated by well-developed fossil soil pedocretes which, if exposures exist, can be traced inland from

the coast. Sea-level fluctuations were the major influence on the large-scale architecture of the aeolian

formations.

Two main variants of aeolianites recognized in the Sandveld Group:

 Calcareous aeolianites which are comprised of sand with a high calcareous content in the

form of tiny shell fragments and which includes the semi-lithified and calcreted, older aeolianites

of different ages such as the Miocene Prospect Hill Formation and the Pliocene and

Quaternary Langebaan Formation. These calcareous aeolianites formations are evident in

the coastal landscape as the ridges, low hills and mounds which have a surface calcrete crust

or carapace capping the softer dune rock below. The modern dunes at the coast, called the

Witzand Formation, generally also have significant shell fragment content.

 Quartzose aeolianites which are thicknesses of mainly aeolian sands dominated by quartz

sand with limited calcareous content and which are assigned to the Springfontyn Formation.

The Springfontyn Fm. as applied herein accommodates the quartzose windblown sand sheets

and dunes that have covered parts of the coastal landscape during the Quaternary Period.

Much older quartzose aeolianites have also been assigned to the Springfontyn Fm., but these

are treated separately in Table 1 as later Miocene and Pliocene to early Quaternary formations.

The older calcareous dunes recognized comprise the Prospect Hill Formation which is the high

calcareous aeolianite ridge backing the coastal plain between Saldanha Bay to Paternoster. It includes

fossil eggshell fragments of the extinct ostrich Diamantornis wardi and extinct forms of land snails

(Roberts & Brink, 2002). Based on dated occurrences of fossil ostrich eggshell in the Namib, East

Africa and Arabia, an age of 12-9 Ma is indicated for the Prospect Hill Formation (Stidham, 2008).

Surface outcrops of the younger, calcified aeolianites of Langebaan Formation occupy large areas of

the landscape (Figure 3). At this stage, the Langebaan Formation includes various aeolianites of

different ages and is an “amalgam” of the dune plumes that formed on the coastal plain, at differing

places and times, mainly during the last ~4 Ma (Pliocene to the late Quaternary). This is reflected in

the different ages indicated from fossils found at various places:

 a latest Pliocene or younger age (Diazville lower quarry, Roberts & Brink, 2002).

 early Quaternary (Skurwerug, Hendey & Cooke, 1985).

 middle and late Quaternary ages (Kraal Bay Member) are indicated by relationships to Last

Interglacial (~125 ka) and earlier shoreline deposits and by dating of aeolianites by Optical

Stimulated Luminescence methods (OSL) (Roberts et al., 2009).

Older Quartzose aeolianites of considerable thicknesses comprise the coastal plain deposits inland

from the coast which are of broadly similar age as the calcareous Mio-Pliocene aeolianites, but not

necessarily contemporaneous. These deposits include “glass sands” which are evidently older

aeolianites which have been leached by percolating groundwater and which are probably of later

Miocene age, as well as aeolianites which have a reworked marine phosphatic sand content, likely of

Pliocene to early Quaternary ages. These older “Springfontyn” sands are extensively altered by

groundwater, with iron-oxide staining and formation of ferruginous and phosphatic concretions, nodules

and rinds.
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Figure 3. Surface geology and context of the proposed development.

The younger Quaternary Springfontyn Formation is manifest in the landscape in the form of two

surficial units of coversands which are widely distributed, with different degrees of soil development.

Visser & Schoch (1972, 1973) distinguished the older surface cover of dot-patterned hillocky veld

(heuweltjiesveld) as surface unit Q2 and the overlying pale white to slightly reddened sandsheets and

low dunes as surface unit Q1.

The Q2 heuweltjiesveld soil is just the surface of a formation of coversands and dunes of mid-

Quaternary age, ~800-150 ka. The deposits beneath the Q2 surface are thicker at the locations of old

dune plumes and generally thicken into lower areas in the landscape. In addition to mainly windblown

sandsheets, the deposits also comprise the local colluvial/sheetwash deposits, local alluvial stream and

flood deposits, and vlei or pan deposits where the water table was near the surface. Pedogenic features

such as palaeosols, minor calcretes and ferruginous concretions are also present.

The latest addition to the Springfontyn Formation, the pale Q1 coversands (Figure 3), have clearly

accumulated episodically, as is evident in sand swathes with differing vegetation patterns seen in aerial

images. In places these sands are undergoing semi-active transport and locally have been remobilized

into active sandsheets and dunes. The ages obtained from OSL-dating suggest episodic deposition

during the last 100 kyr during the late Quaternary.

The latest addition of dunes to the coastal plain is the Witzand Formation (Rogers, 1980), comprising

partly calcareous sands blown from the beach in the last several thousand years of the Holocene and

accumulated in the form of a narrow dune cordon or “sand wall” parallel to the coast, where the dunes

cover the Velddrif Fm. deposits, or as dune plumes transgressing several kilometres inland.

6 LOCAL GEOLOGICAL SETTING

The proposed development area is situated on the Q1 surficial coversand unit (Figure 3). To the east

is the granite bedrock of the Darling hills, while to the west is thinly-covered shale bedrock of the
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Malmesbury Group. Farther west is the accumulation of calcareous, calcreted aeolianites of the

Langebaan Fm.

Borehole G30877 was drilled adjacent to the R27/R315 intersection on Jacobus Kraal at a surface

elevation of 74.5 m asl. and intersected 25.7 m of sediments down to bedrock at 48.8 m asl. (Rogers,

1980). The borehole log is not readily available and therefore the thicknesses and elevations of the

formations encountered in the borehole are not known. However, beneath the surface Q1 coversands

it is likely that the older Q2 coversands with soil development are present. Further down may be leached

and altered aeolian sands of Pliocene to early Quaternary age, underlain by residual marine deposits.

7 ANTICIPATED IMPACTS

Figure 4. Top – Palaeontological Sensitivity of surface formations. Bot. – The corresponding

geological map.

The intensity or magnitude of impact relates to the palaeontological sensitivities of the affected

formations (Appendix 2) and the volume of disturbance by excavation. Portion 7 of Jacobus Kraal 554

is on the late Quaternary Q1 pale aeolian coversands which are generally of LOW sensitivity (Figure

4).

The proposed development involves trenches for conventional building foundations (~0.6 m depth) and

services infrastructure (up to ~1.5 m depth) and will primarily affect the Q1 coversands. The

excavations for the installation of the fuel tanks are expected to be about 4 m deep. It has not been

specified how waste water and sewerage is to be disposed of, but septic tanks and/or a sewerage pump
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station also involve deeper excavations. It is possible that the older Q2 coversands and associated

palaeosurfaces will be intersected in the deeper excavations. The older geological map (Figure 4, Bot.)

shows outcrops of Q2 deposits to the immediate south of Portion 7, but colour aerial images do not

support this, showing only Q1 pale sands and not the brown-hued Q2 soil.

Fossil bones are the main concern and are sparse in the Springfontyn Fm. Q1 and Q2 coversands and

soils. Fossil shells and bones in the subsurface of the Q1 coversands are often in an archaeological

context. Fossil bones in a primary context are occasionally discovered and are typically exposed during

construction of coastal developments where the finds are large bones that get readily noticed, such as

bigger antelopes and buffalo, rhino, hippo, bush pigs and elephants. The fossil bones are often on a

palaeosurface underlying the loose coversands such as the compact top of the older Q2 coversands.

Sites of international renown are on Duynefontyn 34 just north of Koeberg and on Elandsfontyn 349

(historic Hopefield Site) where richly fossiliferous beds in the older sands of the Springfontyn Formation

are associated with the margins of local vleis. Notably, prior to the wind erosion of coversands at these

sites there would have been no indication of the fossil wealth just below, which at Elandsfontyn included

the cranium of the pre-modern human Homo heidelbergensis, a find of international scientific

importance. It is quite possible that comparable highly fossiliferous palaeosurfaces associated with

past local water sources remain buried and undiscovered within or beneath the Springfontyn Fm.

coversands. It is noted that the proximity of a drainage line and water source to the south of Portion 7

could increase the probability of fossil bones occurring nearby. Nevertheless, with the exception of

such local “hotspots”, due to the overall scarcity of fossil bones in the coversands and underlying buried

soils, the palaeontological sensitivity of the Springfontyn Fm. Q2 and Q1 coversands is overall LOW.

8 ASSESSMENT OF IMPACTS

8.1 NATURE OF THE IMPACT OF BULK EARTH WORKS ON FOSSILS

Fossils are rare objects, often preserved due to unusual circumstances. This is particularly applicable

to vertebrate fossils (fossil bones), which tend to be sporadically preserved and have high value with

respect to palaeoecological and biostratigraphic (dating) information. Such fossils are non-renewable

resources. Provided that no subsurface disturbance occurs, the fossils remain sequestered there.

Overall the palaeontological sensitivity of coastal deposits is HIGH (Almond & Pether, 2009) due to

previous fossil finds of high scientific importance. When excavations are made they furnish the

“windows” into the coastal plain depository that would not otherwise exist and thereby provide access

to the hidden fossils. The impact is positive for palaeontology, if efforts are made to watch out for and

rescue the fossils. The very scarcity of fossils makes for the added importance of looking out for them.

Fossils and significant observations will be lost in the absence of management actions to mitigate such

loss. There remains a medium to high risk of valuable fossils being lost despite management actions to

mitigate such loss. Machinery involved in excavations may damage or destroy fossils, or they may be

hidden in “spoil” of excavated material. This loss of the opportunity to recover them and their contexts

when exposed at a site is irreversible.

8.1.1 Extents

The physical extent of impacts on potential palaeontological resources relates directly to the extents of

subsurface disturbance involved in the Construction Phase, i.e. LOCAL.

However, unlike an impact that has a defined spatial extent (e.g. loss of a portion of a habitat), the

cultural, heritage and scientific impacts are of regional to national extent, as is implicit in the National

Heritage Resources Act No. 25 (1999) and, if scientifically important specimens or assemblages are

uncovered, are of INTERNATIONAL interest. This is evident in the amount of foreign-funded

palaeontological research that takes place in South Africa by scientists of other nationalities.
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8.1.2 Duration

The impact of both the finding or the loss of fossils is permanent. The found fossils must be preserved

“for posterity”; the lost, overlooked or destroyed fossils are lost to posterity. The duration of impact is

therefore PERMANENT with or without mitigation.

8.1.3 Intensity/Magnitude

The intensity or magnitude of impact relates to the palaeontological sensitivities of the affected

formations and the degree or volume of disturbance.

As noted, with the exception of local “hotspots” near water sources, due to the overall scarcity of fossil

bones in the coversands and underlying buried soils, the palaeontological sensitivity of the Springfontyn

Fm. Q2 and Q1 coversands is overall LOW. The scale and number of deeper construction excavations

is minor compared to quarrying operations.

8.1.4 Probability of occurrence

Although fossil bones are overall sparse in the Springfontyn Fm. coversands and underlying buried soils

there is some possibility that fossil bones could be discovered, most likely in association with

archaeological material, but it is IMPROBABLE.

8.1.5 Consequence of impact or risk

Permanent loss of material palaeontological heritage (fossil specimens) and the scientific discovery and

knowledge implicit in their origin and context.

8.1.6 Irreplaceable loss of resources

Without mitigation and rescue of unearthed fossils there will be a COMPLETE LOSS OF RESOURCES

within the footprints of the earthworks.

8.1.7 Reversibility

Palaeontological resources are unique and their loss is IRREVERSIBLE.

8.1.8 Indirect impacts

The material fossil evidence of “deep time” is embedded in the creation of the sacred landscape and

contributes to the “sense of place” cultural aesthetic of the region. The loss of fossils and concomitant

interpreted knowledge impoverishes the tangible testimony of the prehistoric landscape and ecological

context of ancient humans.

8.1.9 Cumulative impacts

The cumulative impact of coastal developments is the inevitable and permanent loss of fossils and the

associated scientific implications. As mentioned, the impact of both the finding and the loss of fossils

is permanent. Diligent and successful mitigation contributes to a positive cumulative impact as the

rescued fossils are preserved and accumulated for scientific study. Even though just a very minor

portion of the bone fossils exposed in coastal excavations has been seen and saved, the rescued fossils

have proved to be of fundamental scientific value.

8.1.10 Degree to which impact can be avoided

There is a risk of valuable fossils being lost despite management actions to mitigate such loss. The

avoidance of impact is LOW.
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8.1.11 Degree to which impact can be managed

Experience of coastal developments and mining has shown that the impact is difficult to manage and

will require significant mitigation co-operation and effort on the part of excavation contractors and

supervisors. Seldom are fossil bone finds reported from contexts where they are expected to occur.

The conclusion is that the monitoring of digging is generally inadequate for the capture of small-scale

fossil bone occurrences as the fossils are only briefly exposed, while large bones or bone clusters are

seen. The success of management is thus LOW to MODERATE.

8.1.12 Degree to which an impact can be mitigated

Given unavoidable loss of fossils the impact can only be partly mitigated, i.e. MODERATE.

8.1.13 Residual impacts

Negative residual impact arises from the unavoidable loss of fossils of unknown significance in spite of

mitigation efforts. Positive residual impact arises from the successful rescue of fossil material for

posterity, resulting in material for future research, employment opportunities for budding, young

researchers and enhanced insights into the prehistory of the SW Cape.

8.2 SUMMARY IMPACT TABLES

8.2.1 Springfontyn Formation Q1 & Q2 Coversands

8.3 SIGNIFICANCE

Without mitigation the significance of the impact of the earthworks on the fossil bone content of the

Springfontyn Fm. coversands is LOW NEGATIVE and with mitigation is LOW POSITIVE.

9 RECOMMENDATIONS

9.1 MONITORING

The rescue of fossils during earthworks critically depends on spotting this material as it is uncovered

during digging i.e. by monitoring excavation activity. As it is not feasible for a specialist to be

continuously present the construction personnel must be involved in mitigation by watching for fossils.

It is recommended that a requirement to be alert for possible fossils be included in the EMP for the

Construction Phase of the proposed development, with a Fossil Finds Procedure in place. The Fossil

Finds Procedure included as Appendix 3 provides guidelines to be followed in the event of fossil finds.

Loss of fossil bones and archaeological material from excavations in the Springfontyn Formation coversands.

Extent Duration Intensity Status Probability Significance Confidence

Without

mitigation

Local

1

Permanent

5

Low

4

Negative Improbable

2

LOW

20

M

Essential mitigation measures

 Construction personnel to be alert for rare fossil bones and follow “Fossil Finds Procedure”.

 Cease excavation at location of discovery of fossil bones and protect fossils from further damage.

 Contact appointed palaeontologist providing information and images.

 Palaeontologist will assess information and establish suitable response, such as the importance of the find and

measures for preservation, collection and record keeping.

 Exposed fossiliferous sections recorded and sampled by appointed palaeontologist.

With

mitigation

Local

1

Permanent

5

Low

4

Positive Improbable

2

LOW

20

M
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The Project Manager, foremen and workers involved in excavating the deposits must be informed of

the need to watch for fossils. Workers seeing potential objects are to cease work at that spot and to

report to the Project Manager and/or the Environmental Control Officer (ECO). The ECO will inform the

developer and contact the palaeontologist contracted to be on standby in the case of fossil finds. The

latter will liaise with HWC on the nature of the find and consequent actions (permitting and collection of

find).

If a significant occurrence of fossil bones is discovered a professional palaeontologist must be

appointed to collect them and to record their contexts. Said palaeontologist must also undertake the

recording of the stratigraphic context and sedimentary geometry of the exposure and the compilation

of the report to Heritage Western Cape and the IZIKO S.A. Museum.

9.2 MITIGATION SUMMARY FOR THE CONSTRUCTION PHASE EMP

The following measures apply to all earthworks affecting the formations discussed above.

OBJECTIVE: To see and rescue fossil material that may be exposed in the excavations made for

construction of the Service Station and Business Premises.

Project components Excavations for fuel tanks, foundations and water, power and waste

infrastructure.

Potential impact Loss of fossils by their being unnoticed and/ or destroyed.

Activity/ risk source All bulk earthworks.

Mitigation: target/ objective To facilitate the likelihood of noticing fossils and ensure appropriate actions

in terms of the relevant legislation.

MITIGATION: ACTION/

CONTROL

RESPONSIBILITY TIMEFRAME

Inform staff of the need to watch

for potential fossil occurrences.

The Client, the EIA

practitioner, the ECO &

contractors.

Construction.

Inform staff of the Fossil Finds

Procedures to be followed in the

event of fossil occurrences.

ECO/specialist. Construction.

Monitor for presence of fossils. Contracted personnel

and ECO.

Construction.

Liaise on nature of potential finds

and appropriate responses.

ECO and specialist,

HWC.

Construction.

Obtain permit from HWC for

fossil finds collection.

Specialist. Construction.

Excavate main finds, inspect pits

& record and sample

excavations.

Specialist. Construction.

Performance Indicator Reporting of and liaison about possible fossil finds. Fossils noticed and

rescued. Scientific record of fossil contexts and temporary exposures in

earthworks.
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11 APPENDIX 1. METHODOLOGY FOR ASSESSING THE SIGNIFICANCE OF IMPACTS
E

F
F

E
C

T

Extents/Spatial Scale E

Localized At localized scale and a few hectares in extent. 1

Study area The proposed site and its immediate environs. 2

Regional District and Provincial level. 3

National Country. 4

International Internationally. 5

Duration/Temporal Scale D

Very short Less than 1 year. 1

Short term Between 2 to 5 years. 2

Medium term Between 5 and 15 years. 3

Long term Exceeding 15 years and from a human perspective almost permanent. 4

Permanent Resulting in a permanent and lasting change. 5

Magnitude/Intensity (Palaeontological Sensitivity) M

No potential Formations entirely lacking fossils such as igneous rocks. 0

Marginal Limited probability for producing fossils from certain contexts at localized
outcrops.

2

Low Depositional environment where fossils are unlikely to be preserved, or
are judged unlikely to produce unique fossil remains.

4

Medium Strong potential to yield fossil remains based on stratigraphy and/or
geomorphologic setting.

6

High Formations known to contain palaeontological resources that include rare,
well-preserved fossil materials.

8

Very high Formations/sites known or likely to include vertebrate fossils pertinent to
human ancestry and palaeoenvironments and which are of international
significance.

10

Probability/Likelihood P

Very improbable Probably will not happen. 1

Improbable Some possibility, but low likelihood. 2

Probable Distinct possibility of these impacts occurring. 3

Highly probable The impact is most likely to occur. 4

Definite The impact will definitely occur regardless of prevention measures. 5

SIGNIFICANCE = (E+D+M)P

< 30 LOW The impact would not have a direct influence on the decision to develop in the area

30-60 MEDIUM
The impact could influence the decision to develop in the area unless it is effectively

mitigated

>60 HIGH The impact must have an influence on the decision process to develop in the area
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12 APPENDIX 2. PALAEONTOLOGICAL SENSITIVITY RATING

Palaeontological Sensitivity refers to the likelihood of finding significant fossils within a geologic unit.

VERY HIGH: Formations/sites known or likely to include vertebrate fossils pertinent to human ancestry

and palaeoenvironments and which are of international significance.

HIGH: Assigned to geological formations known to contain palaeontological resources that include

rare, well-preserved fossil materials important to on-going palaeoclimatic, palaeobiological and/or

evolutionary studies. Fossils of land-dwelling vertebrates are typically considered significant. Such

formations have the potential to produce, or have produced, vertebrate remains that are the particular

research focus of palaeontologists and can represent important educational resources as well.

MODERATE: Formations known to contain palaeontological localities and that have yielded fossils that

are common elsewhere, and/or that are stratigraphically long-ranging, would be assigned a moderate

rating. This evaluation can also be applied to strata that have an unproven, but strong potential to yield

fossil remains based on its stratigraphy and/or geomorphologic setting.

LOW: Formations that are relatively recent or that represent a high-energy subaerial depositional

environment where fossils are unlikely to be preserved, or are judged unlikely to produce unique fossil

remains. A low abundance of invertebrate fossil remains can occur, but the palaeontological sensitivity

would remain low due to their being relatively common and their lack of potential to serve as significant

scientific resources. However, when fossils are found in these formations, they are often very significant

additions to our geologic understanding of the area. Other examples include decalcified marine

deposits that preserve casts of shells and marine trace fossils, and fossil soils with terrestrial trace

fossils and plant remains (burrows and root fossils)

MARGINAL: Formations that are composed either of volcaniclastic or metasedimentary rocks, but that

nevertheless have a limited probability for producing fossils from certain contexts at localized outcrops.

Volcaniclastic rock can contain organisms that were fossilized by being covered by ash, dust, mud, or

other debris from volcanoes. Sedimentary rocks that have been metamorphosed by the heat and

pressure of deep burial are called metasedimentary. If the meta sedimentary rocks had fossils within

them, they may have survived the metamorphism and still be identifiable. However, since the probability

of this occurring is limited, these formations are considered marginally sensitive. Sediments that have

been altered by advanced weathering involving decalcification are also marginally sensitive.

NO POTENTIAL: Assigned to geologic formations that are composed entirely of volcanic or plutonic

igneous rock, such as basalt or granite, and therefore do not have any potential for producing fossil

remains. These formations have no palaeontological resource potential.

Adapted from Society of Vertebrate Paleontology. 1995. Assessment and Mitigation of Adverse

Impacts to Nonrenewable Paleontologic Resources - Standard Guidelines. News Bulletin, Vol. 163, p.

22-27.
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13 APPENDIX 3. FOSSIL FINDS PROCEDURE

13.1 MONITORING

A constant monitoring presence over the period during which excavations for developments are made,

by either an archaeologist or palaeontologist, is generally not practical.

The field supervisor/foreman and workers involved in digging excavations must be encouraged and

informed of the need to watch for potential fossil and buried archaeological material. Workers seeing

potential objects are to report to the field supervisor who, in turn, will report to the ECO. The ECO will

inform the archaeologist and/or palaeontologist contracted to be on standby in the case of fossil finds.

To this end, responsible persons must be designated. This will include hierarchically:

» The field supervisor/foreman, who is going to be most often in the field.

» The Environmental Control Officer (ECO) for the project.

» The Project Manager/Site Agent.

13.2 RESPONSE BY PERSONNEL IN THE EVENT OF FOSSIL FINDS

In the process of digging the excavations fossils may be spotted in the excavation sides or bottom, or

as they appear in excavated material during loading.

» Stop work at fossil find. The site foreman and ECO must be informed.

» Protect the find site from further disturbance and safeguard all fossil material in danger of being lost

such as in the excavator bucket and scattered in the spoil heap.

» The ECO or site agent must immediately inform the standby palaeontologist and/or Heritage

Western Cape (HWC) and provide via email the information about the find, as detailed below:

 Date

 Position of the excavation (GPS) and depth.

 A description of the nature of the find.

 Digital images of the excavation showing vertical sections (sides) and the position of the

find showing its depth/location in the excavation.

 A reference scale must be included in the images (tape measure, ranging rod, or object of

recorded dimensions).

 Close-up, detailed images of the find (with scale included).

Heritage Western Cape and/or the standby palaeontologist will assess the information and a suitable

response will be established which will be reported to the developer and the ECO, such as whether

rescue excavation or rescue collection by a palaeontologist is necessary or not.

The response time/scheduling of the rescue fieldwork is to be decided in consultation with

developer/owner and the ECO. It will probably be feasible to “leapfrog” the find and continue excavation

farther along, so that the work schedule and machine time is minimally disrupted. The strategy is to

rescue the material as quickly as possible. Due to the poorly consolidated nature of the expected

deposits the collection of any fossil bones can be quickly accomplished.

Fossil material may also be spotted amongst disturbed material during its further handling, e.g. loading

and discharging sand into stockpiles, such as fossil bones embedded in the chunks of compact sands,

or revealed in crumbing lumps of sandy soil. The fossil material must be rescued immediately and the
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heap in the vicinity of the find should be searched for material still hidden. Bone-bearing chunks and

loose fossil bones must be moved to an appropriate storage spot for safekeeping and treated as an

isolated bone find with respect to the location/source and images of the find. The ECO or site agent

must inform the standby archaeologist or palaeontologist, providing images of the finds.

13.3 APPLICATION FOR A PERMIT TO COLLECT FOSSILS

A permit from HWC and a Work Plan is required to excavate fossils. The applicant should be the

qualified specialist responsible for assessment, collection and reporting (palaeontologist). Should

fossils be found that require rapid collecting, application for a palaeontological permit must be made to

HWC immediately.

In addition to the information and images of the find, the application requires details of the registered

owners of the sites, their permission and a site-plan map. All fossils must be deposited at a HWC-

approved institution. The rescue of discovered palaeontological remains by a contracted specialist shall

be at the Developer’s expense.

---oooOOOooo---
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13.4 HERITAGE WESTERN CAPE RECORDING FORM
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a,)#!BDDX@!B?!
WHZ!*)6-:-+/'./-<"$L'.6"#&'_$RR!

V9X9?! Q#$2#")!_%*#!Y"+54)&4%7!b"-%)!N(6#!G,4(#74)#!>RNUcRY!R#&#3-#"!BDDX@!BB!
V9X9B! Q#$2!_+%$2!R4$2"4&2!\,)4&4*%7!JRd!>BDBD@!BV!
V9X9V! J;%"27%)(!JRd!>BD?]eBDBB@!BV!
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WH]!P/'./"F-,$[++5"+$R\!
V9f9?! J2"%2#64&!U$$#$$3#)2!B]!

WH\!2&:,(5+-&:$R\!
Y! 9-+5.($O:<-'&:6":/$T"+,'-@/-&:$RQ!

YHN!P566.'G$RQ!
YHR![:/'&)5,/-&:$RQ!

W9B9?! P%&O6"+,)(!BZ!
W9B9B! g#.!E$$,#$!BZ!

YHW!!./5'.($O:<-'&:6":/$WX!
W9V9?! S%)(/+"3!VD!
W9V9B! `#6#2%24+)!VD!

YHY!25(/5'.($O:<-'&:6":/$WN!
W9W9?! :4$2+".!V?!
W9W9B! :#"42%6#!VB!
W9W9V! S%)(!b$#!VV!
W9W9W! b"-%)!N(6#!VV!
W9W9X! U#$2'#24&$!VV!

YHZ!9-+5.($O:<-'&:6":/$WW!
W9X9?! `4$,%7!VV!
W9X9B! `4#;$!/"+3!2'#!H+%(!VW!
W9X9V! `4#;$!/"+3![#46'-+,"4)6!U"#%$!WV!
W9X9W! `4#;$!/"+3!:#"42%6#!J42#$!WV!
W9X9X! `4#;$!+)!2'#!J42#!WV!
W9X9f! _+)&7,$4+)!WX!

Z! 9-+5.($[6@.,/$*++"++6":/$Y\!
ZHN!P566.'G$Y\!
ZHR![:/'&)5,/-&:$Y\!

X9B9?! g#.!E$$,#$!W]!
ZHW!^"/=&)&(&FG$Y`!

X9V9?! 1'#!`4$,%7!U$$#$$3#)2!W^!
X9V9B! 1"466#"$!/+"!`4$,%7!U$$#$$3#)2!W^!
X9V9V! g#.!E$$,#$!H#F,4"4)6!J*#&4%74$2!E)*,2!WZ!
X9V9W! S#5#7!+/!U$$#$$3#)2!X?!

ZHY!9-+5.($*:.(G+-+$ZR!
X9W9?! `4$,%7!\%**4)6!XB!
X9W9B! g#.!2+!2'#!`4$,%7!U)%7.$4$!\%*!XB!
X9W9V! `4#;$'#(!XB!
X9W9W! h+)#!+/!`4$,%7!E)/7,#)&#!XB!
X9W9X! `4$,%7!U-$+"*24+)!_%*%&42.!XV!
X9W9f! `4$,%7!J#)$424542.!XW!
X9W9]! `EU!_"42#"4%!%)(!U$$#$$3#)2!XW!
X9W9^! R4$2"4-,24+)!+/!E3*%&2$!X]!
X9W9Z! Y'+2+3+)2%6#$!X]!

ZHZ!*:.(G+-+$&A$*(/"':./-<"+$Z\!
ZH]!M(.::-:F$M=.+"$[6@.,/+$Z\!

X9f9?! Y7%))4)6!%)(!R#$46)!X]!
ZH\!2&:+/'5,/-&:$M=.+"$[6@.,/+$ZQ!

X9]9?! _+)$2",&24+)!fD!
ZH`!a@"'./-&:$M=.+"$[6@.,/+$]X!

X9^9?! S46'24)6!fD!
X9^9?! _+)$#"5%24+)!\%)%6#3#)2!%)(!S%)($&%*#!\%4)2#)%)&#!fD!

ZHQ!T",&66-++-&:-:F$M=.+"$[6@.,/+$]X!
X9Z9?! H#/,"-4$'3#)2!%)(!H#$%7#!f?!
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]! 9-+5.($^.:.F"6":/$.:)$^&:-/&'-:F$M(.:$]R!
]HN![:/'&)5,/-&:$]R!

f9?9?! P%&O6"+,)(!fB!
f9?9B! g#.!E$$,#$!fB!

]HR!9-+5.($^.:.F"6":/$]W!
f9B9?! Y"+L#&2!%)(!J42#!\%)%6#3#)2!fV!
f9B9B! E3*7#3#)24)6!2'#!`EU!H#&+33#)(%24+)$!fV!

]HW!O:<-'&:6":/.($^&:-/&'-:F$]W!
f9V9?! \+)42+"4)6!\#2'+(+7+6.!fV!
f9V9B! \+)42+"4)6!fW!
f9V9V! \+)42+"4)6!Y7%)!fW!
f9V9W! U)%7.$4$!fW!
f9V9X! H#*+"24)6!fW!
f9V9f! H#$*+)$4-7#!Y%"2.!fX!

b-7(-&F'.@=G$]\!
*@@":)-,"+$]Q!

!"#$%&'%!"#$%&'!
d46,"#!BA?i!S+&%24+)!+/!2'#!Y"+*+$#(!R#5#7+*3#)29!?W!
d46,"#!BABi!J42#!R#5#7+*3#)2!Y7%)i!Y"+*+$#(!h+)4)6!>\%.!BDBB@9!?f!
d46,"#!VA?i!Q#$2!_+%$2!R4$2"4&2!\,)4&4*%7!JRdi!jk#"/+)2#4)!e!R%"74)6!N<2"%&29!BV!
d46,"#!VABi!J;%"27%)(!JRdi!T-L#&245#!?i!G"+;!#&+)+34&!*"+$*#"42.!%)(!/%&4742%2#!#&+)+34&!

$#&2+"!6"+;2'!IN&+)+34&!N)54"+)3#)2K9!BW!
d46,"#!VAVi!J;%"27%)(!JRdi!T-L#&245#!Bi!Y"+<43%2#!&+)5#)4#)2!%)(!#F,%7!%&&#$$!IN&+)+34&!

N)54"+)3#)2K9!BW!
d46,"#!VAWi!J;%"27%)(!JRdi!Q%"(!X9!BX!
d46,"#!VAXi!Q#$2!_+%$2!R4$2"4&2!\,)4&4*%7!JRd9!Bf!
d46,"#!WA?i!J7+*#!_7%$$#$!\%*!+/!2'#!U"#%9!VD!
d46,"#!WABi!`#6#2%24+)!\%*!+/!2'#!U"#%9!V?!
d46,"#!WAVi!J%2#7742#!E3%6#!+/!2'#!$42#!%)(!$,""+,)($9!VB!
d46,"#!WAWi!J%2#7742#!E3%6#!+/!2'#!;4(#"!%"#%9!VV!
d46,"#!XA?i!1%-7#!+/!`4$,%7!E3*%&2$!#<!RNUcRY!G,4(#74)#$9!WZ!
d46,"#!XABi!h+)#!+/!`4$,%7!E)/7,#)&#9!XV!
d46,"#!XAVi!1%-7#!+/!J42#!U$$#$$3#)29!Xf!
d46,"#!XAWi!Y7+3*!\#2'+(+7+6.!U$$#$$3#)29!X]!
d46,"#!fA?i!`4$,%7!\+)42+"4)6!Y7%)9!fW!
d46,"#!UA?i!E3*%&2!J46)4/4&%)&#!_"42#"4%9!]?!
d46,"#!UABi!U22"4-,2#!Q#46'24)69!]B!

!"#$%&'%()&$&*+,-)#!
d#-",%".!BDBV!!!Y'+2+6"%*'!?i!`4#;!2+;%"($!2'#!$42#!>H46'2@!/"+3!2'#!HV?X!%**"+%&'4)6!2'#!

HB]!4)2#"$#&24+)!4!
Y'+2+6"%*'!WA?i!J'+;4)6!2'#!3%4)!6%2#!2+!2'#!$42#!+**+$42#!2'#!Q#$2!_+%$2!d%"3!J2%779!VW!
Y'+2+6"%*'!WABi!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!VX!
Y'+2+6"%*'!WAVi!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!VX!
Y'+2+6"%*'!WAWi!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!VX!
Y'+2+6"%*'!WAXi!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!VX!
Y'+2+6"%*'!WAfi!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!Vf!
Y'+2+6"%*'!WA]i!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!Vf!
Y'+2+6"%*'!WA^i!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!%2!2'#!HV?X!4)2#"$#&24+)9!Vf!
Y'+2+6"%*'!WAZi!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!*%$$4)6!2'#!$42#!%2!7#/29!Vf!
Y'+2+6"%*'!WA?Di!`4#;!$#"4#$!)+"2'-+,)(!+)!2'#!HB]!*%$$4)6!2'#!$42#!%2!7#/29!Vf!
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Y'+2+6"%*'!WA??i!`4#;!2+!2'#!"46'2!%2!2'#!4)2#"$#&24+)!+**+$42#l#%$2!+/!2'#!$42#9!V]!
Y'+2+6"%*'!WA?Bi!`4#;!$#"4#$!$+,2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!V]!
Y'+2+6"%*'!WA?Vi!`4#;!$#"4#$!$+,2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!V]!
Y'+2+6"%*'!WA?Wi!`4#;!$#"4#$!$+,2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!V^!
Y'+2+6"%*'!WA?Xi!`4#;!$#"4#$!$+,2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!V^!
Y'+2+6"%*'!WA?fi!`4#;!$#"4#$!$+,2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!V^!
Y'+2+6"%*'!WA?]i!`4#;!$#"4#$!$+,2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!V^!
Y'+2+6"%*'!WA?^i!`4#;!$#"4#$!$+,2'-+,)(!+)!2'#!HB]!%**"+%&'4)6!2'#!HV?X!4)2#"$#&24+)9!V^!
Y'+2+6"%*'!WA?Zi!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!%**"+%&'4)6!2'#!HB]!4)2#"$#&24+)9!VZ!
Y'+2+6"%*'!WABDi!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!%**"+%&'4)6!2'#!HB]!4)2#"$#&24+)9!VZ!
Y'+2+6"%*'!WAB?i!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!%**"+%&'4)6!2'#!HB]!4)2#"$#&24+)9!VZ!
Y'+2+6"%*'!WABBi!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!%**"+%&'4)6!2'#!HB]!4)2#"$#&24+)9!VZ!
Y'+2+6"%*'!WABVi!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!%**"+%&'4)6!2'#!HB]!4)2#"$#&24+)9!WD!
Y'+2+6"%*'!WABWi!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!%**"+%&'4)6!2'#!HB]!4)2#"$#&24+)9!WD!
Y'+2+6"%*'!WABXi!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!%2!2'#!HB]!4)2#"$#&24+)9!WD!
Y'+2+6"%*'!WABfi!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!*%$2!2'#!HB]!4)2#"$#&24+)9!WD!
Y'+2+6"%*'!WAB]i!`4#;!$#"4#$!#%$2-+,)(!+)!2'#!HV?X!*%$2!2'#!HB]!4)2#"$#&24+)9!WD!
Y'+2+6"%*'!WAB^i!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!W?!
Y'+2+6"%*'!WABZi!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!W?!
Y'+2+6"%*'!WAVDi!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!W?!
Y'+2+6"%*'!WAV?i!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!W?!
Y'+2+6"%*'!WAVBi!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!WB!
Y'+2+6"%*'!WAVVi!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!WB!
Y'+2+6"%*'!WAVWi!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!WB!
Y'+2+6"%*'!WAVXi!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!WB!
Y'+2+6"%*'!WAVfi!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!WB!
Y'+2+6"%*'!WAV]i!`4#;!$#"4#$!;#$2-+,)(!+)!2'#!HV?X9!WV!
Y'+2+6"%*'!WAV^i!Y%)+"%3%!+/!2'#!$42#!/"+3!2'#!Q#$2!_+%$2!d%"3!J2%779!WV!
Y'+2+6"%*'!WAVZi!Y%)+"%3%!+/!2'#!Q#$2!_+%$2!d%"3!J2%77!/"+3!2'#!$42#9!WV!
Y'+2+6"%*'!WAWDi!Y%)+"%3%!;#$2;%"($!+/!2'#!$42#!$'+;4)6!42$!4)5%$45#!H++4O"%)$9!WW!
Y'+2+6"%*'!WAW?i!Y%)+"%3%!#%$2;%"($!+/!2'#!$42#!$'+;4)6!42$!4)5%$45#!H++4O"%)$9!WW!
Y'+2+6"%*'!WAWBi!Q4(#"!*%)+"%3%!#%$2;%"($!+/!2'#!$42#!$'+;4)6!42$!4)5%$45#!H++4O"%)$9!WW!
Y'+2+6"%*'!WAWVi!U)+2'#"!54#;!+/!2'#!$42#!#%$2;%"($!$'+;4)6!42$!4)5%$45#!H++4O"%)$9!WW!
Y'+2+6"%*'!WAWWi!Y%)+"%3%!/"+3!2'#!$42#!2+;%"($!2'#!Q#$2!_+%$2!d%"3!J2%779!WW!

NWA 
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9 !"#$%&'(#)*%++,-.!
9Q9 !"##$%&!

%PC!OFEOEICH!HC[CGEORCNL!EZ!K!%FKNIOEFL!KNH!2VIBNCII!0ENC!DBGG!ICC!K!XKFKXC!KNH!

YVIBNCII!OFCRBICI!DBLP!K!JENLKBNCF!OKFT!HC[CGEOCH!EN!IBLCQ!%PC!IBLC!BI!GKFXCG]!NKLVFKG!KNH!

ZGKL.!KGLPEVXP!LPCFC!KFC!KGBCN!$EEBTFKNI!BN[KHBNX!BLQ!&L!PKI!KGFCKH]!YCCN!ZCNJCH!DBLP!K!YGKJT!

AGCKF[V!ZCNJCQ!%PC!IBLC!PKI!PBXP!GEJKG![BIBYBGBL]!ZFER!LPC!$4(!KNH!LPC!$69,!DBLP!BLI!YBXXCIL!

BROKJL!OFEYKYG]!EN!LPC!<CIL!AEKIL!)KFR!>LKGGQ!%PC![BIVKG!KNH!KCILPCLBJ!ICNIBLB[BL]!EZ!LPC!

KFCK!BI!REHCFKLC!DPBGC!LPC!KNLBJBOKLCH!BROKJL!EN!LPC!GKNHIJKOC!BI!KGIE!REHCFKLCQ!$CJERU

RCNHKLBENI!KFC!RKHC!LE!RBNBRBIC![BIVKG!KNH!KCILPCLBJ! BROKJLI!DBLP!OKFLBJVGKF!FCZCFCNJC!

LE! K! GKNHIJKOC! OGKN.! LPC! OGKNLBNX! EZ! JKF! OKFT! IPKHC! LFCCI.! K! GEJKGG]! BNHBXCNEVI! OGKNLBNX!

IJPCRC!LPKL!KGGEDI!LFKHBLBENKG!C^ELBJ!LFCC!IOCJBCI.!KNH!GKNHIJKOC!RKBNLCNKNJC!ZEF!K!RB^CH!

JERRCFJBKG!KNH!NKLVFKG!IJPCRCQ!

9Q4 !"#$%&'()%*&"+,'+#-(.*%%(,/0%!!"!!
?9 1'#!*"+*+$#(!(#5#7+*3#)2!#)2%47$!"#k+)4)6!Y+"24+)!]!+/!d%"3!XXW8!\%73#$-,".!/"+3!U6A

"4&,72,"%7!h+)#!?!2+!1"%)$*+"2!%)(!P,$4)#$$!h+)#9!

B9 W9V!'#&2%"#$!;477!-#!"#k+)#(!2+!P,$4)#$$!h+)#!V!%77+;4)6!/+"!2'#!+*#"%24+)!+/!%!$#"54&#!$2%A

24+)!;42'!;%$'4)6!-%.!+)!B9?!'#&2%"#$9!

V9 _+)$#)2!b$#!/+"!B9B!'#&2%"#$!+)!P,$4)#$$!h+)#!V!2+!+*#"%2#!%!$'+*!%)(!-,$4)#$$!*"#34$#$9!

_+)$#)2!b$#!+/!D9f!'#&2%"#$!+)!U6"4&,72,"%7!h+)#!V!2+!+*#"%2#!%!2+,"4$2!/%&4742.9!

W9 H#k+)#!%!*+"24+)!+/!V9f!'#&2%"#$!/"+3!U6"4&,72,"%7!h+)#!?!+"!V!2+!1"%)$*+"2!h+)#!B!2+!%&A

&+33+(%2#!$2"##2$!%)(!*%"O4)68!;42'!2'#!"#3%4)4)6!?9Z!'#&2%"#$!O#*2!%$!U6"4&,72,"%7!h+)#!

V9!

X9 1'#$#! *"+*+$%7$! %"#! 4)! 74)#! ;42'! 2'#! #<4$24)6! 2+,"4$3! %&245424#$! 4)! 2'#! %"#%9! J+3#! 2"##!

*7%)24)6!4$!477,$2"%2#(!4)!%<+)+3#2"4&!54#;$9!
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9Q6 !"#$%&$'(&)(*+'+,-.$-+/"&0"12+."*"'-,&3,""&4$#"!!"!!
?9 Y"+54$4+)!4$!3%(#!/+"!$&#)4&8!54$,%7!%)(!%#$2'#24&!*"+2#&24+)!4)!2'#![:HU!>?ZZZ@8!Q_!Y"+A

54)&4%7! b"-%)!N(6#!G,4(#74)#! >BDDX@8!Q_!Y"+54)&4%7! JRd! >BD?W@! %)(! 2'#! J;%"27%)(! JRd!

>BD?]ABDBB@!4)2#"!%74%9!

B9 1'#!Y"+54)&4%7!G+5#")3#)2!+/!2'#!Q#$2#")!_%*#!#&'()*'+)!,-.!2'3&4*!4+(!5)367)6'8!9:)8'4*R

'363!'+!;/5!:.-8)33)3!(#/4)#$!2'#!$&+*#!%)(!*"#*%"%24+)!+/!`EU$9!

V9 `EU!4$!4)2#6"%7!2+!%$$#$$4)6!#)54"+)3#)2%7!%)(!'#"42%6#!43*%&2!4)!$&#)4&!'#"42%6#!%"#%$!74O#!

2'#!&+%$2%7!k+)#!%)(!'4$2+"4&!2+;)$9!

W9 1'#!JRd!"#*+"2$!&+5#"!2'#!2"%)$*+"2!%)(!2+,"4$3!)##($!%2! 2'4$! 4)2#"&'%)6#!%$! 42! 74#$!%2!%!

$2"%2#64&!2+,"4$3!4)2#"$#&24+)!+)!2'#!HB]8!;'4&'!4$!(#$46)%2#(!%$!%!7+&%7!&+""4(+"9!
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P,$4)#$$!h+)#!V8!;42'!%!_+)2%4)#"!Y%"O!>U6"4&,72,"#!h+)#!V@!%7+)6!2'#!\%4)!H+%(!HB?X9!

U<+)+3#2"4&!54#;$!$'+;!%!&+7+,"/,7!_+)2%4)#"!Y%"O!$&'#3#!%)(!$+3#!2"##!*7%)24)69!

J##!U**#)(4<!U!+)!*%6#!fZ!/+"!/,77!$4k#!*7%)$9!

4Q6Q, MKNHIJKOC!KNH!1N[BFENRCNL!

1'#!$42#!'%$!%!7%"6#!+*#)!$*%&#!-,//#"!%7+)6!2'#!&+%$2%7!"+%(!HB]!;42'!-,$'.!5#6#2%24+)!47A

7,$2"%2#(8!*+$$4-7.!%74#)$n!1"##!*7%)24)6!+/!#5#"6"##)!2"##$!%)(!*%73$!%"#!4)(4&%2#(!2++!-,2!34)A

43%7!$'%(#!2"##$!4)!2'#!&%"!*%"O!%"#%$9!

4Q- !"#$%&'#()$*!
U2! 2'4$! $2%6#! 2'#"#! %"#! )+! %72#")%245#$! ,)(#"! &+)$4(#"%24+)8! %72'+,6'! 42! -#%"$! "#*#%24)6!

2'%2!2'#!*7%)!%)(!*#"$*#&245#$!%"#!,)+//4&4%79!
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Q<,+?&R!PZ!3,@*<22![!#$+6A&+7:!

)BXVFC!4U4:!>BLC!=C[CGEORCNL!"GKN:!"FEOEICH!0ENBNX!?+K]!4544@Q!
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6 !"#$%&$'(&)(*+'+,-.$-+/"&
!"#$%&"'"()*!

6Q9 !"##$%&!
"FE[BIBEN!BI!RKHC!ZEF!IJCNBJ.![BIVKG!KNH!KCILPCLBJ!OFELCJLBEN!BN!LPC!'7$*!?9\\\@.!<A!

"FE[BNJBKG!3FYKN!1HXC!8VBHCGBNC!?455,@.!<A!"FE[BNJBKG!>=)!?459-@!KNH!LPC!>DKFLGKNH!>=)!

?459(U4544@!BNLCF!KGBKQ!%PC!"FE[BNJBKG!8E[CFNRCNL!EZ!LPC!<CILCFN!AKOC!!"#$%&#'%()*+(,#-".

/&(/'$(0%-12%1#3(45%3#/&#-1-(#'(670(5+*3%--%-!HCZBNCI!LPC!IJEOC!KNH!OFCOKFKLBEN!EZ!;&*IQ!;&*!

BI!BNLCXFKG!LE!KIICIIBNX!CN[BFENRCNLKG!KNH!PCFBLKXC!BROKJL!BN!IJCNBJ!PCFBLKXC!KFCKI!GBTC!LPC!

JEKILKG!`ENC!KNH!PBILEFBJ!LEDNIQ!%PC!>=)!FCOEFLI!JE[CF!LPC!LFKNIOEFL!KNH!LEVFBIR!NCCHI!KL!

LPBI!BNLCFJPKNXC!KI!BL!GBCI!KL!K!ILFKLCXBJ!LEVFBIR!BNLCFICJLBEN!EN!LPC!$4(.!DPBJP!BI!HCIBXNKLU

CH!KI!K! GEJKG!JEFFBHEFQ!%PC! GKFXC!EOCN!IOKJC!EN!LPC!CKIL!EZ!LPC!IBLC!DEVGH!KGIE!ZKGG! BN!LPC!

OFEOEICH!YBEHB[CFIBL]!JEFFBHEFQ!

6Q4 !"#$%&'(#)%"!
1'4$!&'%*2#"!*"+54(#$!2'#!43*+"2%)2!%)(!)#&#$$%".!*+74&.8!7#6%7!%)(!%(34)4$2"%245#!-%&OA

6"+,)(!/+"!2'#!54$,%7!43*%&2!$2,(.9!U!6#)#"%7!+5#"54#;!+/!2'#!"#7#5%)2!(+&,3#)2$!;42'!$*#&4/4&!

"#/#"#)&#!2+!2'+$#!%**74&%-7#!2+!54$,%7!*7%))4)6!4$!4)&7,(#(9!Y%"24&,7%"!3#)24+)!4$!3%(#!+/!7+&%7!

*7%))4)6!6,4(#74)#$!2'%2!'%5#!2'#!3+$2!(4"#&2!-#%"4)6!+)!2'#!*"+L#&2!$,&'!%$!2'#!J*%24%7!R#5#7A

+*3#)2!d"%3#;+"O!>JRd@!/+"!2'#!645#)!%"#%9!

6Q4Q9 2KJTXFEVNH!
1'#!*+74&.8!7#6%7!%)(!%(34)4$2"%245#!/"%3#;+"O!/+"!&+)$#"5%24+)8!NEU!%)(!(#5#7+*3#)2!4)!

J+,2'! U/"4&%! '%$! 7+)6! "++2$9! `4$,%7! E3*%&2! U$$#$$3#)2! >`EU@! 4$!3#)24+)#(! 4)! 2'#! )%24+)%7! "#A

F,4"#3#)2$! /+"!NEU!,)(#"! 2'#![%24+)%7!N)54"+)3#)2%7!\%)%6#3#)2!U&2! >[N\U@!%)(! 2'#!N)54A

"+)3#)2%7! _+)$#"5%24+)! U&29! d,"2'#"3+"#8! 2'#! *"+54)&4%7! 6+5#")3#)2! )+;! #)(+"$#(! 42$! +;)!

6,4(#74)#$! /+"! 5%"4+,$!NEU!*"+&#$$#$! 4)&7,(4)6!`EU! >YGQ_8![+5#3-#"!BDDX@9! J*#&4/4&! "#F,4"#A

3#)2$!/+"!`EU!3%.!%7$+!4)&7,(#(!4)!7+&%7!J*%24%7!R#5#7+*3#)2!d"%3#;+"O$!>JRd@!%)(!E)2#6"%2#(!

(#5#7+*3#)2!Y7%)$!>ERY@9!
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6Q- !"#$%&'($)"*+(,!
1'4$!"#54#;!+/!&,""#)2!(+&,3#)2%24+)!4$!3%(#!;42'!$*#&4/4&!"#/#"#)&#!2+!"#F,4"#3#)2$!/+"!

`EU!4)!2'#!S%;!%)(!-.![%24+)%7!G,4(#74)#$9!

6Q-Q9 'KLBENKG!1N[BFENRCNLKG!+KNKXCRCNL!*JL!'EQ!95(!EZ!9\\b!?'1+*@!

1'4$!U&2!4$!01+!*"+54(#!/+"!&+A+*#"%245#!#)54"+)3#)2%7!6+5#")%)&#!-.!#$2%-74$'4)6!*"4)&4A

*7#$!/+"!(#&4$4+)A3%O4)6!+)!3%22#"$!%//#&24)6!2'#!#)54"+)3#)28!4)$242,24+)$!2'%2!;477!*"+3+2#!&+A

+*#"%245#! 6+5#")%)&#! %)(! *"+&#(,"#$! /+"! &+A+"(4)%24)6! #)54"+)3#)2%7! /,)&24+)$! #<#"&4$#(! -.!

+"6%)$!+/!$2%2#m!%)(!2+!*"+54(#!/+"!3%22#"$!&+))#&2#(!2'#"#;42'9C!

%74:6).! BS! /+6)1.46)(! ;+0'.-+>)+64*! F4+41)>)+6! '%$! %3+)6! 42$! 6#)#"%7! +-L#&245#$i! U7V$

B-)":/-AGC$@'")-,/$.:)$"<.(5./"$/="$.,/5.($.:)$@&/":/-.($-6@.,/$&:$/="$":<-'&:6":/C$+&,-&E

",&:&6-,$,&:)-/-&:+$.:)$,5(/5'.($="'-/.F"C$ /="$'-+_+$.:)$,&:+"J5":,"+$.:)$.(/"':./-<"+$

.:)$&@/-&:+$A&'$6-/-F./-&:$&A$.,/-<-/-"+C$#-/=$.$<-"#$/&$6-:-6-+-:F$:"F./-<"$-6@.,/+C$6.IE

-6-+-:F$ 7":"A-/+C$ .:)$ @'&6&/-:F$ ,&6@(-.:,"$#-/=$ /="$ @'-:,-@("+$ &A$ ":<-'&:6":/.($6.:E

.F"6":/$+"/$&5/$-:$+",/-&:$RK$U@$WYVH$

6Q-Q4 >EVLP!*ZFBJKN!'KLBENKG!7CFBLKXC!$CIEVFJCI!*JL.!9\\\!?'7$*@!
[:HU! "#6,7%24+)$! &+5#"! 2'#! *"+2#&24+)! +/! =-+/&'-,$ +-/"+C$ &7S",/+C!75-()-:F+$ .:)$ (.:)E

+,.@"+H! E2! &+5#"$! >44@! 0%"&'%#+7+64&%7! 42#3$8C! )%3#7.8! 03%2#"4%7! "#3%4)$! "#$,724)6! /"+3! ',3%)!

%&24542.M!+7(#"!2'%)!?DD!.#%"$mC!"+&O!%"28!;"#&O$!%)(!0/#%2,"#$8!$2",&2,"#$!%)(!%"2#/%&2$!%$$+&4A

%2#(!;42'!34742%".!'4$2+".!;'4&'!%"#!+7(#"!2'%)!]X!.#%"$!%)(!2'#!$42#$!+)!;'4&'!2'#.!%"#!/+,)(!>B!

R#/4)424+)$@9! ?="$ T"A-:-/-&:+$ .(+&$ -:,(5)"$ /="$ /"'6$ BU<-V$ ;,5(/5'.($ +-F:-A-,.:,">$ c#=-,=d$

6".:+$."+/="/-,C$.',=-/",/5'.(C$=-+/&'-,.(C$+,-":/-A-,C$+&,-.(C$+@-'-/5.(C$ (-:F5-+/-,$&'$/",=:&E

(&F-,.($<.(5"$&'$+-F:-A-,.:,"HK!

1'#![:HU!3%O#$!*"+54$4+)!/+"!2;+!/+"3$!+/!*"+2#&24+)8!/+"3%7!%)(!4)/+"3%78!%)(!$#2$!,*!%!

2'"##!24#"!$.$2#3!+/!/+"3%7!*"+2#&24+)!%$i!

I: \+$9&!I!<+!;$64<A$2!]&+46$%&!Q46&7!@$A$%&9!*-!Q1]31:!

': \+$9&!'!<+!#+<84A?4$2!]&+46$%&!Q46&7!@$A$%&9!*-!]OP:!

0: \+$9&!0!<+!^<?$2!]&+46$%&!Q46&7!@$A$%&9!*-!65&!^<?$2!1,65<+46-:!

6Q-Q- "8<A!8VBHCGBNC!ZEF!&N[EG[BNX!;BIVKG!KNH!*CILPCLBJ!>OCJBKGBILI!BN!1&*!"FEJCIICI!
?1HBLBEN!9.!cVNC!455,@!

1'4$!7+)6!$4)&#!#)(+"$#(!6,4(#74)#!>[+5#3-#"!BDDX@!4$!2'#!3+$2!"#7#5%)2!(+&,3#)2!2'%2!

)+;!6,4(#$!`EU!4)!2'#!Q#$2#")!_%*#9?!E2!4$!%!'46'7.!,$#/,7!(+&,3#)2!%)(!'%$!-##)!,$#(!2+!6,4(#!

2'4$!"#*+"29!Q'47#!7%&O4)6!%!(#/4)424+)!+/!`EU8!42!$2%2#$!4)!2'#!E)2"+(,&24+)i!01'4$!54$,%7!6,4(#74)#!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
I!W*&+5<2E&+.!U!J'//FL!*-!PQK3!_A84+<A@&A6&N:!I@%>2=%&2')"#'4&J"=J%&G'3%F@+='+&>'52F$;2$%7'6B27%+=%F$F'%&'K45'!#"72FF2FL'K>%$%"&'MN'

PQK3!3&=<+6!;<:!_;`BQBP!'//F!/F0!):!3&=,*24?!<>!Q<,65!1>+4?$.!#+<84A?4$2!\<8&+A@&A6!<>!65&!O&76&+A!P$=&.!T&=$+6@&A6!<>!_A84+<A@&A6$2!
1>>$4+7!$A9!T&8&2<=@&A6!#2$AA4A%.!P$=&!D<CA:!
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(+&,3#)2!4$!2'#"#/+"#!%)!%22#3*2!2+!(#5#7+*!%!o-#$2!*"%&24&#=!%**"+%&'!/+"!54$,%7!$*#&4%74$2$8!NEU!

*"%&2424+)#"$!%)(!%,2'+"424#$!4)5+75#(!4)!2'#!NEU!*"+&#$$9!

1'#!2#"3!;<-+5.($.:)$."+/="/-,>$4$!4)2#)(#(!2+!&+5#"!2'#!-"+%(!"%)6#!+/!54$,%78!$&#)4&8!&,7A

2,"%78!%)(!$*4"42,%7!%$*#&2$!+/!2'#!7%)($&%*#m!'+;#5#"8!/+"!2'#!*,"*+$#!+/!-"#542.8!2'#!2#"3!;<-+5E

.(>$4$!,$#(!4)!2'#!2#<2=!>*!?@9!

?=5+$ -/$ -:,(5)"+$.+@",/+$&A$ B/="$.'".>+$ +":+"$&A$@(.,"C$D$:./5'.($.:)$,5(/5'.($ (.:)E

+,.@"+C$D$/="$-)":/-A-,./-&:$&A$.(($+,":-,$'"+&5',"+C$@'&/",/")$.'".+$.:)$+-/"+$&A$+@",-.($-:E

/"'"+/C$ /&F"/="'$#-/=$/="-'$'"(./-<"$ -6@&'/.:,"$ -:$/="$'"F-&:C$D$/="$:"")$/&$ -:,(5)"$7&/=$

!"#$%&%#%&'($ ,'-/"'-.C$ +5,=$ .+$ ;<-+-7-(-/G>C$ .:)$ !"#)&%#%&'($ ,'-/"'-.C$ +5,=$ .+$ (.:)+,.@"$ &'$

/&#:+,.@"$;,=.'.,/"'>!>**!?AB@9!

6Q-Q, "8<A!8VBHCGBNC!ZEF!&N[EG[BNX!7CFBLKXC!>OCJBKGBILI!BN!1&*!"FEJCIICI!?1HBLBEN!9.!cVNC!
455,@!

_+)24),4)6!+)! /"+3!2'#![:HU!>?ZZZ@8! 2'4$!)+;! 7#6%77.!%(+*2#(!Y"+54)&4%7!G,4(#74)#! /,"A

2'#"! "#&+"($! >*!V@i! 01.*#$! +/! '#"42%6#! "#$+,"&#$! %$! (#/4)#(! 4)! 2'#! "#7#5%)2! 7#64$7%24+)!3%.! 4)A

&7,(#!2'#!/+77+;4)6i!

• #2$?&7.!*,4294A%7.!76+,?6,+&7!$A9!&M,4=@&A6!<>!?,26,+$2!74%A4>4?$A?&!

• #2$?&7!6<!C54?5!<+$2!6+$9464<A7!$+&!$66$?5&9!<+!$+&!$77<?4$6&9!C465!2484A%!5&+46$%&!

• ]476<+4?$2!7&662&@&A67!<+!6<CA7?$=&7!

• ^$A97?$=&!$A9!A$6,+$2!>&$6,+&7!<>!?,26,+$2!74%A4>4?$A?&!

• \&<2<%4?$2!746&7!<>!7?4&A64>4?!<+!?,26,+$2!4@=<+6$A?&!

• 1+?5$&<2<%4?$2!$A9!=$2$&<A6<2<%4?$2!746&7!

• \+$8&7!$A9!*,+4$2!%+<,A97!

• Q46&7!+&2$6&9!6<!65&!5476<+-!<>!72$8&+-!J;]31L:a!

1'#$#!%"#!2'#!$+A&%77#(!02%)64-7#$C!+/!2'#!'#"42%6#!&+)&#*2!>*!X@9!1',$!2'#!0&,72,"%7! 7%)(A

$&%*#C!4$!$##)!%$!'%54)6!%!"%)6#!/"+3!U"&'%#+7+6.!2+!Y%7%#+)2+7+6.!2+!:4$2+"4&%7!U"&'42#&2,"#!2+!

J+&4%7!:4$2+".!2+!Y,-74&!\#3+".!%)(![%2,"%7!S%)($&%*#!>*!f@9!1;+!&%2#6+"4#$!+/!'#"42%6#!$46)4/4A

&%)&#l$#)$424542.! %"#! ,$#(i! 2./"F&'G$ Ne! d+"3%77.! *"+2#&2#(! '#"42%6#! $42#$! %)(! 2./"F&'G$ Re!

S%)($&%*#$!+/!"#&+6)4$#(!+"!*+2#)24%7!$46)4/4&%)&#!+"!$#)$424542.!>)+2!.#2!/+"3%77.!*"+2#&2#(@!>*!

?^@9!

1'4$!#<2#)$45#! 74$2!+/! $42#$! 4)&7,(#!G"%(#! EAEEE8![%24+)%7!%)(!Y"+54)&4%7!:#"42%6#!J42#$!%)(!

Y"+2#&2#(!U"#%$8!%$!;#77!%$!Y"+54$4+)%77.!Y"+2#&2#(!J42#$8!b"-%)!_+)$#"5%24+)!U"#%$8![%2,"#!H#A

$#"5#$8!*"+&7%43#(!J&#)4&!H+,2#$8!#2&!%$!;#77!%$!Q+"7(!:#"42%6#!J42#$!#969!H+--#)!E$7%)(!%)(!_"%A

(7#! +/!:,3%)O4)(! >J2#"O/+)2#4)@9!U! 5#".! 7%"6#! 74$2! +/! 7%)($&%*#$! 4$! %7$+! 4)&7,(#(! $2%"24)6!;42'!

P,":-,fg-+/&'-,.($4&5/"+$&'$0.:)+,.@"+C$M'-+/-:"$!./5'.($*'".+$"HFH$2").'7"'F$.:)$6.:G$
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&/="'$ /G@"+$&A$ (.:)+,.@"+$ -:,(5)-:F$g-+/&'-,$L.'6$*(+,+$"HFH$-./01($2#)345.+6($/%(+347)8

91($34.:)$=-+/&'-,.($A.'6(.:)+$"HFH$%-:"(.:)+C$P#.'/(.:)C$3.'&&(.:)+C$.:)$6.:G$6&'"H!

1'4$!7+)6!74$2!'%$!-##)!+"(#"#(!4)2+!2;#75#!2.*#$!+/!:#"42%6#!_+)2#<2!4)!1%-7#!?!>**!B?AB]@8!

)%3#7.i!

I: #$2$&<A6<2<%4?$2!^$A97?$=&!

': 1+?5$&<2<%4?$2!^$A97?$=&!

0: ]476<+4?$2!U,426!b+*$A!^$A97?$=&!

G: ]476<+4?$2!)$+@2$A9!

F: ]476<+4?$2!3,+$2!D<CA!

X: #+4764A&c;$6,+$2!^$A97?$=&!

(: 3&24?!^$A97?$=&!

d: U,+4$2!\+<,A9!$A9!\+$8&!Q46&!

Y: 177<?4$6&9!^$A97?$=&!

I/: ]476<+4?$2!)$+@!O&+>!

II: ]476<+4?$2!KA7646,64<A$2!^$A97?$=&!

I': Q?&A4?c`47,$2!1@&A46-!^$A97?$=&:!

\%).!+/! 2'#$#! &+,7(! -#! 6"+,*#(!,)(#"! 2'#! -"+%(! 2#"3!H#64+)%7! _,72,"%7! S%)($&%*#$! >*!

V?@9!1',$!5%"4+,$!2.*#$!+/!7%)($&%*#!/+"3!%!542%7!*%"2!+"!(+3%4)!+/!:#"42%6#!H#$+,"&#$9$U$!%!54$A

,%7!"#$+,"&#8!7%)($&%*#!4$!5#".!3,&'!$##)!%)(!*#"&#45#(!4)!#5#".!',3%)!$#)$#9!

6Q, !"#$%$&'()'$*+,-()#+./(0!
6Q,Q9 <CILCFN!AKOC!"FE[BNJBKG!3FYKN!1HXC!8VBHCGBNC!?=1*d="!=CJCRYCF!455,@!

1'4$!(+&,3#)2!)+2#$!2'#!/+77+;4)6!+)!54$,%7!43*%&2!2'%2!'%$!$*#&4%7!"#/#"#)&#!2+!2'4$!%)(!

%77!$4347%"!2.*#$!+/!(#5#7+*3#)28!-+7(!%((#(!>*!VD@i!

e;BIVKG! BROKJLQ! %PC! [KGVC! EZ! LPC! CN[BFENRCNL! BI! EZLCN! VNHCFUCILBRKLCH! ZFER! K! [BIVKG!

OCFIOCJLB[CQ!&L!BI!LPC![BIVKG!aVKGBL]!EZ!LPC!CN[BFENRCNL!LPKL.!LE!K!GKFXC!HCXFCC.!XCNCFKLCI!LPC!KLU

LFKJLBEN!ZEF!LPC!LEVFBIR!BNHVILF]!KNH!HFKDI!OCEOGC!LE!JCFLKBN!KFCKI!KI!HCIBFCH!GEJKLBENI!ZEF!GB[U

BNX! K! GBZCIL]GC! EVLIBHC! EZ! LPC! GKFXC! JBLBCI! KNH! HCNICG]! HC[CGEOCH! VFYKN! KFCKIQ! %PC! [BIVKG! FCU

IEVFJCI!EZ!FVFKG!KFCKI.!IVJP!KI!IJCNBJ!GKNHIJKOCI!KNH!LPC!JVGLVFKG!ILFCCLIJKOCI!KNH!ZKFRILCKHI.!

KNH!CN[BFENRCNLI!IVJP!KI!LPC!8KFHCN!$EVLC.!JENILBLVLC!RKfEF!LEVFBIL!KLLFKJLBENIQ!`47,$2!M,$24B

64&7!<>! 65&!&A84+<A@&A6!$27<! ><+@7! 65&!*$?N9+<=! 6<!@<76!<65&+! 6<,+476! $?648464&7.! 7,?5!$7!G! e!G!
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5.4.7 Rural Areas of Ward 5:  

The proposals below are ward specific.  Any proposal that extends across ward boundaries was 
documented as part of the regional proposals.   

Proposals are grouped according to the five objectives.  Proposals per objective differentiate, where 
appropriate, between agriculture and tourism: 

Regional proposals according to the five objectives follow below: 

Objective 1: Grow economic prosperity and facilitate economic sector growth [Economic Environment] 

 Agriculture Tourism 

Commercial Develop an intensive rural use corridor 
along R315 from the R315/ R27 intersection 
and the town of Yzerfontein.  Support the 
development of small holdings and small 
scale agri-processing along this corridor.  

Promote festivals building agricultural 
brand i.e. Music Festival Rocking the 
Daisies, Crayfish Bonanza, Tuna and 
Snoek Fishing Competition 

 Strengthen agricultural activities in eastern 
part of Ward 5, a limited intensive 
agricultural production area to include 
vineyards, dairies, poultry rearing and 
piggeries. 
Support and allow for intensive agriculture, 
agricultural related industries, agriculturally 
related commercial opportunities and 
exhibition centres  

Promote West Coast Conservation 
corridor as tourist destination.   

Industrial Support Salt mining on north east of 
Yzerfontein. 
Support gypsum, or calcium sulphate, 
mined north of Yzerfontein It is used in 
agriculture for soil conditioning.  
Support building sand mining along the 
R315. 

Capitalize on link to Saldanha Industrial 
Development Zone (IDZ), accessing one 
of the largest natural harbours in the 
world.   
Support building sand and continued salt 
mining in Ward 6 with appropriate 
mitigation and rehabilitation. 

 Support packaging and processing on 
intensive production farms (vineyards, 
stone fruits, olives and vegetables). 

 

Residential Provide affordable housing, but not limited 
to, in Yzerfontein. 

Support development of resorts (within 
the West Coast Conservation Corridor) 

 Support the development of a rural corridor 
along the R315 between the intersection 
with the R27 and Yzerfontein.  

Allow for smallholdings and agri/ 
conservation/ tourism related uses 
around Yzerfontein. 
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Objective 2: Proximate convenient and equal access [Economic Environment] 

Pedestrian/ 
Cycle route 

Develop cycle route from Yzerfontein along the R315 to Darling, with a proposed 
bridge or underpass crossing of the R27.  This will reinforce the tourism route of the 
R315 and act as a spatial gateway to the R315 route. 

Communication 
corridors & 
Zones 

Develop communication network facilities/ data centres/ telecommunication towers in 
rural areas of Yzerfontein.  The WACS cable an international undersea 
communication network which lands at Yzerfontein.   

Amenities Support the use of !Khwa ttu education centre as a social service centre for 
surrounding residents with the potential to use it as a facility for adult education  
Support development of commercial infrastructure on farms, including farm stalls and 
limited agri-processing, tasting of farm produce and markets, venues, along the R315 
transport zone. 

 

Objective 3: Sustain material, physical and social wellbeing [Social Environment] 

Natural Diversify agricultural activities to focuses on conservation and tourism offering 
alternative uses and products 

Utilities Darling Wind Farm has four wind turbines  (north east of R27 and R315) 
Built water storage facilities/ reservoirs in Yzerfontein 
Identify a future WWTP site in Yzerfontein 
Upgrade WWTP in Darling. 
Enhance Darling Wind Farm  
Enhance Photovoltaic development on Eenboom.   

 

Objective 4:  Protect and grow place identity and cultural integrity. [Built Environment] 

Administrative Promote Malmesbury as regional service centre and industrial town 
Enhance Yzerfontein as coastal recreation and leisure town. 
Enhance Darling as local agricultural service centre for Ward 5 and 6.   
Support Tygerfontein, Jakkalsfontein and Grotto Bay as resort settlements under 
private Home Owners Association management 

Heritage  
tourism route 

Consider a Cape outpost produced fresh food for the ships that sailed around the 
Cape 
Develop a battlefield route to include the outpost form the Dutch East Indian Company 

R27 Link to Cape Town in the south with increased accessibility & reduced travel time 
Link to the north with the Saldanha IDZ 
Optimise links to markets (Cape Town & Windhoek) 
Promote node development at intersection with R315. 
Link to West Coast National Park and Blaauwberg Nature Reserve 

R315 Link between West Coast (R27) and Malmesbury via Darling is also part of the main 
tourism route in the Swartland between the Riebeek Valley and the West Coast 
(Yzerfontein), improve mobility. 
Continue maintenance of road network 
Develop transport nodes along R315 and N7, ensure Darling, Mamre and Atlantis 
benefit.  
R307 link from Darling to Mamre and gravel road to Moorreesburg. 

Transport Node Safeguard the intersection between the R27 and the R315 by making it more visible.  
A tourism node could provide visible supporting services. 
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"PELEXFKOP!-U94:!;BCD!ICFBCI!IEVLPYEVNH!EN!LPC!$4(!KOOFEKJPBNX!LPC!$69,!BNLCFICJLBENQ!

!

"PELEXFKOP!-U96:!;BCD!ICFBCI!IEVLPYEVNH!EN!LPC!$4(!KOOFEKJPBNX!LPC!$69,!BNLCFICJLBENQ!

>BLC!

>BLC!
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!

"PELEXFKOP!-U9-:!;BCD!ICFBCI!IEVLPYEVNH!EN!LPC!$4(!KOOFEKJPBNX!LPC!$69,!BNLCFICJLBENQ!

!

"PELEXFKOP!-U9,:!;BCD!ICFBCI!IEVLPYEVNH!EN!LPC!$4(!KOOFEKJPBNX!LPC!$69,!BNLCFICJLBENQ!

!

"PELEXFKOP!-U9_:!;BCD!ICFBCI!IEVLPYEVNH!EN!LPC!$4(!KOOFEKJPBNX!LPC!$69,!BNLCFICJLBENQ!

!

"PELEXFKOP!-U9(:!;BCD!ICFBCI!IEVLPYEVNH!EN!LPC!$4(!KOOFEKJPBNX!LPC!$69,!BNLCFICJLBENQ!

!

"PELEXFKOP!-U9b:!;BCD!ICFBCI!IEVLPYEVNH!EN!LPC!$4(!KOOFEKJPBNX!LPC!$69,!BNLCFICJLBENQ!

>BLC!

>BLC!
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;BCDI!>CFBCI!1KILYEVNH!EN!LPC!/`CFZENLCBNh=KFGBNX!$EKH!$69,!
1'#!/+77+;4)6!54#;$!;#"#!2%O#)!/"+3!2'#!HV?X!#%$2-+,)(!%$!2"%5#774)6!2+!jk#"/+)2#4)9!

!

"PELEXFKOP!-U9\:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!KOOFEKJPBNX!LPC!$4(!BNLCFICJLBENQ!

!

"PELEXFKOP!-U45:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!KOOFEKJPBNX!LPC!$4(!BNLCFICJLBENQ!

!

"PELEXFKOP!-U49:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!KOOFEKJPBNX!LPC!$4(!BNLCFICJLBENQ!

!

"PELEXFKOP!-U44:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!KOOFEKJPBNX!LPC!$4(!BNLCFICJLBENQ!

>BLC!

>BLC!

>BLC!
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!

"PELEXFKOP!-U46:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!KOOFEKJPBNX!LPC!$4(!BNLCFICJLBENQ!

!

"PELEXFKOP!-U4-:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!KOOFEKJPBNX!LPC!$4(!BNLCFICJLBENQ!

!

"PELEXFKOP!-U4,:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!KL!LPC!$4(!BNLCFICJLBENQ!

!

"PELEXFKOP!-U4_:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!OKIL!LPC!$4(!BNLCFICJLBENQ!

!

"PELEXFKOP!-U4(:!;BCD!ICFBCI!CKILYEVNH!EN!LPC!$69,!OKIL!LPC!$4(!BNLCFICJLBENQ!



!"#$%"&'('")'*+#,'--./'012#)"&$2%&'345!"!#$%&!-9!
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;BCDI!>CFBCI!<CILYEVNH!EN!LPC!=KFGBNXh/`CFZENLCBN!$EKH!$69,!
1'#!/+77+;4)6!54#;$!;#"#!2%O#)!/"+3!2'#!HV?X!;#$2-+,)(!%$!2"%5#774)6!2+!jk#"/+)2#4)9!

!

"PELEXFKOP!-U4b:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

!

"PELEXFKOP!-U4\:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

!

"PELEXFKOP!-U65:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

!

"PELEXFKOP!-U69:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

Q'#)!2"%5#774)6!/"+3!2'4$!$4(#!2+;%"($!jk#"/+)2#4)8! 2'#!$42#!/#%2,"#$!*"+34)#)27.!+)!2'#!

"46'29!j+,!2"%5#7!%!7+)6!;%.!*%$2!42!%$!.+,!2,")!4)2+!2'#!HV?X!;42'!2'#!$42#!+)!.+,"!"46'28!+2'#"A

;4$#!+)!.+,"!7#/2!4)!2'#!+**+$42#!(4"#&24+)9!
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!

"PELEXFKOP!-U64:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

!

"PELEXFKOP!-U66:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

!

"PELEXFKOP!-U6-:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

!

"PELEXFKOP!-U6,:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

!

"PELEXFKOP!-U6_:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!



!"#$%"&'('")'*+#,'--./'012#)"&$2%&'345!"!#$%&!-6!
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!

"PELEXFKOP!-U6(:!;BCD!ICFBCI!DCILYEVNH!EN!LPC!$69,Q!

-Q,Q6 ;BCDI!ZFER!'CBXPYEVFBNX!*FCKI!

;BCDI!ZFER!<CIL!AEKIL!)KFR!>LKGG!
1'#!/+77+;4)6!54#;$!;#"#!2%O#)!%"+,)(!2'#!Q#$2!_+%$2!d%"3!J2%778!;'4&'!4$!+5#"!2'#!"+%(!

2+!2'#!$+,2'!+/!2'#!$42#9!

!

"PELEXFKOP!-U6b:!"KNEFKRK!EZ!LPC!IBLC!ZFER!LPC!<CIL!AEKIL!)KFR!>LKGGQ!

!

"PELEXFKOP!-U6\:!"KNEFKRK!EZ!LPC!<CIL!AEKIL!)KFR!>LKGG!ZFER!LPC!IBLCQ!

%PC! IBLC!REIL! BROKJLCH!Y]! LPC!HC[CGEORCNL!DBGG! YC! LPC!<CIL!AEKIL! )KFR!>LKGG! KI! BL! BI!

JVFFCNLG]!GEJKLCH!BN!K!REILG]!FVFKG!KFCK!DBLP!IERC!PEVIBNX!EN!LPC!$69,Q!

-Q,Q- ;BCDI!ZFER!7CFBLKXC!>BLCI!

1'#!$42#!4$!)+2!54$4-7#!/"+3!2'#!)#%"-.!743#O47)$!2'%2!;#!&+,7(!(#2#"34)#9!

-Q,Q, ;BCDI!EN!LPC!>BLC!
1'#!/+77+;4)6!54#;$!%"#!2%O#)!+/!%)(!%"+,)(!2'#!$42#8!;'4&'!4$!F,42#!+*#)!2+!2'#!"+%(!#<A

&#*2!/+"!2'#!4)5%$45#!H++4O"%)$!2'%2!;477!-#!"#3+5#(!4)!(,#!&+,"$#9!
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!

"PELEXFKOP!-U-5:!"KNEFKRK!DCILDKFHI!EZ!LPC!IBLC!IPEDBNX!BLI!BN[KIB[C!$EEBTFKNIQ!

!

"PELEXFKOP!-U-9:!"KNEFKRK!CKILDKFHI!EZ!LPC!IBLC!IPEDBNX!BLI!BN[KIB[C!$EEBTFKNIQ!

!

"PELEXFKOP!-U-4:!<BHCF!OKNEFKRK!CKILDKFHI!EZ!LPC!IBLC!IPEDBNX!BLI!BN[KIB[C!$EEBTFKNIQ!

!

"PELEXFKOP!-U-6:!*NELPCF![BCD!EZ!LPC!IBLC!CKILDKFHI!IPEDBNX!BLI!BN[KIB[C!$EEBTFKNIQ!

!

"PELEXFKOP!-U--:!"KNEFKRK!ZFER!LPC!IBLC!LEDKFHI!LPC!<CIL!AEKIL!)KFR!>LKGGQ!



!"#$%"&'('")'*+#,'--./'012#)"&$2%&'345!"!#$%&!-,!
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*L!OFCICNL.!LPC!IBLC!BI!VNHC[CGEOCH!YVL!PKI!LPC!ILFENXCIL!JENNCJLBEN!LE!LPC!$69,!KNH!LPC!

<CIL!AEKIL!)KFR!>LKGG!E[CF!LPC!FEKHQ!

-Q,Q_ AENJGVIBEN!
1'4$!4$!-%$4&%77.!%!G"##)/4#7(!$42#!4)!%)!%"#%!2'%2!4$!&'%)64)6!;42'!5%"4+,$!$,-(454$4+)$!%7A

"#%(.!3%(#! 4)! 2'4$! 7+&%24+)9! 1'#! $42#! 4$! /7%2! %)(! $%)(.! ;42'! 2.*4&%7! /.)-+$! 5#6#2%24+)! 7%"6#7.!

3%$O#(!-.!%74#)!H++4O"%)$9!1'#!$42#!4$!3+$2!54$4-7#!/"+3!2'#!HV?X!%7+)6!;'4&'!42!;477!-#!(#5#7A

+*#(!%)(!'%$!-##)!"#&#)27.!/#)&#(!;42'!_7#%"5,!/#)&4)69!

NWA 
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, !"#$%&'!"#$%&'!""#""$#%&!
,Q9 !"##$%&!

;&>3*M! &+"*A%:! %PC! OFEOEICH! HC[CGEORCNL!DBGG! PK[C! K!REHCFKLCUPBXP! BROKJL! EN!

LPC!GKNHIJKOC!JKVIBNX!NELBJCKYGC!JPKNXC!LE!LPC![BIVKG!CN[BFENRCNLQ!;&>&2&M&%/:!%PC!HC[CGU

EORCNL! PKI! REHCFKLCUGED! [BIVKG! C^OEIVFCm! REHCFKLCUPBXP! [BIVKG! KYIEFOLBEN! JKOKJBL]m!

RCHBVR! JEROKLBYBGBL]m! KNH! PBXP! GEJKG! [BIBYBGBL]! ENG]Q! '*%3$1! #)! &+"*A%:! %PC! HC[CGEOU

RCNLnI! [BIVKG! BROKJL! PKI! GEJKG! C^LCNL.! GENXULCFR! HVFKLBEN.! RCHBVR! BNLCNIBL].! HCZBNBLC!

OFEYKYBGBL].! KNH! RCHBVR! IBXNBZBJKNJC! EN! LPC! GKNHIJKOCQ! $CJERRCNHKLBENI! KFC! RKHC!

KFEVNH!LPC!NCCH!ZEF!K!GKNHIJKOC!OGKN.!LPC!VIC!EZ!GEJKGG]!BNHBXCNEVI!IOCJBCI!DPCFC!OEIIBYGC!

YVL! NEL! C^JGVHBNX! C^ELBJ! LFCCI.! JEGEVFKLBEN! YKICH! EN! LPC! IBLCnI! NKLVFKG! JEGEVFBNX.! IVYLGC!

ZCNJC! JEGEVFBNX.! KNH! GKNHIJKOC! RKBNLCNKNJC! KFEVNH! JERRCFJBKG! KNH! NKLVFKG! OGKNLBNX!

IJPCRCIQ!

,Q4 !"#$%&'(#)%"!
1'4$! &'%*2#"! ,$#$! 2'#! 4)/+"3%24+)! &+77#&2#(! 4)! 2'#! *"#54+,$! &'%*2#"$! 4)! %)! %)%7.$4$! 2'%2!

4(#)24/4#$!%)(!2'#)!(#$&"4-#$!2'#!*"#7434)%".!54$,%7!%)(!%#$2'#24&!43*%&2$!+/!2'#!*"+L#&2!+)!2'#!

#)54"+)3#)2!*"#$#)2#(!4)!2%-,7%"!/+"3!(,#!2+!2'#!#<2#)2!+/!2'#!*"+L#&29!

TOL[![?[a!e$ B9-+5.($ -6@.,/$ -+$ )"A-:")$ .+$ .$ ,=.:F"$ -:$ /="$ .@@".'.:,"$ &A$ /="$ (.:)E

+,.@"$.+$.$ '"+5(/$&A$)"<"(&@6":/$#=-,=$,.:$7"$@&+-/-<"$ U-6@'&<"6":/V$&'$:"F./-<"$ U)"E

/'.,/-&:VK$>ENU!%)(!2'#!S%)($&%*#!E)$242,2#8!?ZZX@9!

,Q4Q9 lC]!&IIVCI!
?9 1'#!$42#!/%77$!+,2$4(#!2'#!b"-%)!N(6#!4)!%!*"+34)#)2!7+&%24+)!%2!2'#!4)2#"$#&24+)!+/!2'#!HB]!

%)(!2'#!HV?X9!

B9 1'#!$42#!%)(!6#)#"%7!%"#%!4$!/7%2!;42'!7+;!2+!3+(#"%2#!5#6#2%24+)!&+5#"!4)&7,(4)6!%74#)$9!

V9 1'#!$42#!4$!%!G"##)/4#7(!$42#!2'%2!(+#$!)+2!%**#%"!2+!'%5#!-##)!,$#(!+"!(#5#7+*#(!4)!"#&#)2!

.#%"$9!

W9 1'#!$42#!4$!'46'7.!54$4-7#!/"+3!-+2'!2'#!HB]!%)(!2'#!HV?X!%)(!4$!;#77!&'+$#)!/+"!2'#!*,"A

*+$#!%2!2'4$!-,$.!4)2#"$#&24+)!%)(!(#5#7+*4)6!)+(#9!
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X9 1'#!*"+*#"2.!3+$2!43*%&2#(!-.!2'#!(#5#7+*3#)2!;477!-#!2'#!Q#$2!_+%$2!d%"3!J2%779!

,Q6 !"#$%&%'%()!
U!2%-7#!4$!-#4)6!,$#(!2+!$&+*#!2'#!4$$,#$!"#7%24)6!2+!54$,%7!%)(!%#$2'#24&!43*%&2!+/!2'#!;4)(!

2,"-4)#$!+)!2'#!7%)($&%*#9!

,Q6Q9 %PC!;BIVKG!*IICIIRCNL!

1'#!54$,%7!#)54"+)3#)2!&%)!-#!$2",&2,"#(!4)2+!2'#!/+77+;4)6!&+3*+)#)2$i!

!

?9 !./5'.($O:<-'&:6":/e!&+3*"4$4)6!2'#!#)->-.:7-*-1P!>6#+7+6.8!$+478!7%)(!/+"3@8!%*'>46)!

>%23+$*'#"#!%)(!;%2#"@8!%)(!=46&.)!>5#6#2%24+)!%)(!;47(74/#@9!

B9 25(/5'.($O:<-'&:6":/e!&+3*"4$4)6!G4+(!D3)!>,"-%)8!","%78!%6"4&,72,"%78!"#&"#%24+)%78!#2&@8!

2'#!96.&86&.)3!>%"&'42#&2,"#8!#)64)##"4)68!746'24)68!$#"54&#$@8!%)(!O'36-.P!>%)&4#)28!&+7+)4%78!

3+(#")8!&+)2#3*+"%".@9!

V9 9-+5.($O:<-'&:6":/e!&+3*"4$4)6!2')H3!>%#$2'#24&$8!54$4-4742.@8!U-&6)3!>$&#)4&8!2"%)$*+"2@8!

%)(!G4+(384:)3!>2+;)8!&+,)2".8!&,72,"%78!)%2,"%78!3+,)2%4)+,$8!&+%$2%78!#2&@9!

,Q6Q4 %FBXXCFI!ZEF!;BIVKG!*IICIIRCNL!

1'#$#!'%5#!-##)!#<2"%&2#(!/"+3!2'#!YGQ_!>[+5#3-#"!BDDX@!74$2!+/!2"466#"$!>*!Z@!;42'!*+A

2#)24%7!%$*#&2$!"#7#5%)2!2+!2'4$!*"+L#&2!)+2#(!4)!7&()e!

!

%PC!NKLVFC!EZ!LPC!FCJCB[BNX!CN[BFENRCNL:!

I: 1+&$7!C465!=+<6&?64<A!76$6,7.!7,?5!$7!A$64<A$2!=$+N7!<+!A$6,+&!+&7&+8&7k!

': 1+&$7!C465!=+<?2$4@&9!5&+46$%&!746&7!<+!7?&A4?!+<,6&7k!

0: 1+&$7!C465!4A6$?6!C429&+A&77!M,$2464&7.!<+!=+4764A&!&?<7-76&@7k!

G: 1+&$7!C465!4A6$?6!<+!<,676$A94A%!+,+$2!<+!6<CA7?$=&!M,$2464&7k!

F: 1+&$7!C465!$!+&?<%A4E&9!7=&?4$2!?5$+$?6&+!<+!7&A7&!<>!=2$?&k!

_Q *FCKI!G]BNX!EVLIBHC!K!HCZBNCH!VFYKN!CHXC!GBNCm!

(: 1+&$7!C465!746&7!<>!?,26,+$2!<+!+&24%4<,7!74%A4>4?$A?&k!

bQ *FCKI!EZ!BROEFLKNL!LEVFBIR!EF!FCJFCKLBEN![KGVCm!

\Q *FCKI!DBLP!BROEFLKNL![BILKI!EF!IJCNBJ!JEFFBHEFIm!

I/: 1+&$7!C465!847,$22-!=+<@4A&A6!+49%&24A&7!<+!7N-24A&7:!

!

! !
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%PC!NKLVFC!EZ!LPC!OFEfCJL:!

I: ]4%5!4A6&A746-!6-=&!=+<l&?67!4A?2,94A%!2$+%&B7?$2&!4A>+$76+,?6,+&k!

4Q *!JPKNXC!BN!GKNH!VIC!ZFER!LPC!OFC[KBGBNX!VICm!

0: 1!,7&!65$6!47!4A!?<A>24?6!C465!$A!$9<=6&9!=2$A!<+!8474<A!><+!65&!$+&$k!

-Q *!IBXNBZBJKNL!JPKNXC!LE!LPC!ZKYFBJ!KNH!JPKFKJLCF!EZ!LPC!KFCKm!

,Q *!IBXNBZBJKNL!JPKNXC!LE!LPC!LEDNIJKOC!EF!ILFCCLIJKOCm!

_Q "EIIBYGC![BIVKG!BNLFVIBEN!BN!LPC!GKNHIJKOCm!

(: W*76+,?64<A!<>!84&C7!<>!<65&+7!4A!65&!$+&$:!

!

U$!&%)!-#!$##)8! 2'#!5%"4+,$!$42#$!&+,7(!-#!(#$&"4-#(!%$! /%774)6!;42'4)!%2! 7#%$2!V!+/! 2'#!?D!

74$2#(!"#&#454)6!#)54"+)3#)2$!>VDp@8!%)(!W!+,2!+/!]!*"+L#&2!2.*#$!>X]p@!2'%2!3%.!&%,$#!54$,%7!

43*%&2!6454)6!%!&+3-4)#(!2+2%7!+/!WV9Xpm!2'#!"#&#454)6!#)54"+)3#)2!'%$!>-().46)V*-H!$#)$42454A

2.!;'47#! 2'#!*"+L#&2!&'%"%&2#"!'%$!7'17! 43*%&29!?=5+$/="$ A.,/&'+$/'-FF"'-:F$@&/":/-.($ -6@.,/$

+5FF"+/$ /=./$ -6@.,/$#-(($7"$6&)"'./"E=-F=H$H#6%"(4)6! 02'#!)%2,"#!+/! 2'#! "#&#454)6!#)54"+)A

3#)28C!&%2#6+"4#$!%**7.!2+!-+2'!2'#!$42#!%)(!2'#!%"#%!6#)#"%77.9!

,Q6Q6 lC]!&IIVCI!$CaVBFBNX!>OCJBKGBIL!&NOVL!
1'#!/+77+;4)6!2%-7#!'#7*$!4(#)24/.!2'#!74O#7.!7#5#7!+/!43*%&2i!

!

%/"1!#)!1';&$#'+1'%:!
7BXP!LE!MED!>CNIBLB[BL]!

%/"1!#)!=1;1M#"+1'%:!MED!LE!7BXP!&NLCNIBL]!
AKLCXEF]!9!!

HC[CGEORCNL!
AKLCXEF]!4!!

HC[CGEORCNL!
AKLCXEF]!6!!

HC[CGEORCNL!
AKLCXEF]!-!!

HC[CGEORCNL!
AKLCXEF]!,!!

HC[CGEORCNL!
"FELCJLCHkDBGH!KFCKI!EZ!
BNLCFNKLBENKG.!NKLBENKG.!EF!
FCXBENKG!IBXNBZBJKNJC!

S<9&+$6&!847,$2!
4@=$?6!&e=&?6&9!

7BXP![BIVKG!BRU
OKJL!C^OCJLCH!

7BXP![BIVKG!BRU
OKJL!C^OCJLCH!

;CF]!PBXP![BIVKG!
BROKJL!C^OCJLCH!

;CF]!PBXP![BIVKG!
BROKJL!C^OCJLCH!

*FCKI!EF!FEVLCI!EZ!PBXP!
IJCNBJ.!JVGLVFKG.!PBILEFBJKG!
IBXNBZBJKNJC!

S4A4@$2!847,$2!
4@=$?6!&e=&?6&9!

S<9&+$6&!847,$2!
4@=$?6!&e=&?6&9!

7BXP![BIVKG!BRU
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OKJL!C^OCJLCH!
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*FCKI!EF!FEVLCI!EZ!RCHBVR!
IJCNBJ.!JVGLVFKG!EF!PBILEFBJKG!
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OKJL!C^OCJLCH!
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IJCNBJ.!JVGLVFKG.!PBILEFBJKG!
IBXNBZBJKNJC!k!HBILVFYCH!
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4@=$?6!&e=&?6&9!

S4A4@$2!847,$2!
4@=$?6!&e=&?6&9!

S<9&+$6&!847,$2!
4@=$?6!&e=&?6&9!

7BXP![BIVKG!BRU
OKJL!C^OCJLCH!

=BILVFYCH!EF!HCXFKHCH!
IBLCI!k!FVNUHEDN!VFYKN!
KFCKI!k!DKILCGKNH!

^4662&!<+!A<!847,$2!
4@=$?6!&e=&?6&9:!
#<774*2&!*&A&>467!

^4662&!<+!A<!847,$2!
4@=$?6!&e=&?6&9:!
#<774*2&!*&A&>467!

^4662&!<+!A<!847,$2!
4@=$?6!&e=&?6&9!

S4A4@$2!847,$2!
4@=$?6!&e=&?6&9!

S<9&+$6&!847,$2!
4@=$?6!&e=&?6&9!

)BXVFC!,U9:!%KYGC!EZ!;BIVKG!&ROKJLI!C^!=1*d="!8VBHCGBNCIQ!

d,"2'#"3+"#8! 2'#! YGQ_! 0_%2#6+"4$%24+)! +/! 4$$,#$! 2+! -#! %(("#$$#(! -.! 2'#! 54$,%7! %$$#$$A

3#)2C!>1%-7#!?8!*!f@!4(#)24/4#$!2'#!*"+L#&2!%$!2./"F&'G$Y$)"<"(&@6":/e!$3%77A$&%7#!&+33#"&4%7!

/%&47424#$!l!+//4&#!*%"O$8!+)#A$2+*!*#2"+7!$2%24+)$9!

! !
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2,"-#(@! +*#)! $*%&#9]! E)! 2'#! 74$2! +/! 01.*#! +/! #)54"+)3#)2C! 2'4$!;+,7(! -#! (#/4)#(! %$! B.'".+$ &'$

'&5/"+$&A$:(2&":4+,":-,C$,5(/5'.(C$=-+/&'-,.($+-F:-A-,.:,"HK$1'4$!;+,7(!"#$,72!4)!%!2'#+"#24&%7!

*+$$4-7#!+,2&+3#i!1&614<-+5.($ -6@.,/$#<*#&2#(9!Q'#)!&+)$4(#"4)6! 2'#! /+77+;4)6!(#$&"4*24+)$8!

;#!/4)(!2'%2!2'#!54$,%7!43*%&2!4$!%2!7#%$2!(#$&"4-#(!%$!^&)"'./"hg-F=i!

$

e7BXP![BIVKG!BROKJL!C^OCJLCH:!

I: #<6&A64$2!4A6+,74<A!<A!=+<6&?6&9!2$A97?$=&7!<+!7?&A4?!+&7<,+?&7k!

4Q 'ELBJCKYGC!JPKNXC!BN![BIVKG!JPKFKJLCF!EZ!LPC!KFCKm!

0: _76$*2475&7!$!A&C!=+&?&9&A6!><+!9&8&2<=@&A6!4A!65&!$+&$:!

!

e+EHCFKLC![BIVKG!BROKJL!C^OCJLCH:!

9Q "ELCNLBKGG]!IERC!KZZCJL!EN!OFELCJLCH!GKNHIJKOCI!EF!IJCNBJ!FCIEVFJCIm!

': Q<@&!?5$A%&!4A!65&!847,$2!?5$+$?6&+!<>!65&!$+&$k!

6Q &NLFEHVJCI!NCD!HC[CGEORCNL!EF!KHHI!LE!C^BILBNX!HC[CGEORCNL!BN!LPC!KFCKQ!

!

e+BNBRKG![BIVKG!BROKJL!C^OCJLCH:!

I: #<6&A64$22-!2<C!2&8&2!<>!4A6+,74<A!<A!2$A97?$=&7!<+!7?&A4?!+&7<,+?&7k!

': ^4@46&9!?5$A%&!4A!65&!847,$2!?5$+$?6&+!<>!65&!$+&$k!

0: ^<CBN&-!9&8&2<=@&A6.!74@42$+!4A!A$6,+&!6<!&e4764A%!9&8&2<=@&A6:a!

!

eMBLLGC!EF!NE![BIVKG!BROKJL!C^OCJLCH:!

I: #<6&A64$22-!24662&!4A>2,&A?&!<A!7?&A4?!+&7<,+?&7!<+!847,$2!?5$+$?6&+!<>!65&!$+&$k!

': \&A&+$22-!?<@=$64*2&!C465!&e4764A%!9&8&2<=@&A6!4A!65&!$+&$k!

0: #<774*2&!7?<=&!><+!&A5$A?&@&A6!<>!65&!$+&$:a!

!
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
X!AKLCXEF]!9!HC[CGEORCNL:!&:%:!A$6,+&!+&7&+8&7.!A$6,+&B+&2$6&9!+&?+&$64<A.!?$@=4A%.!=4?A4?N4A%.!6+$427!$A9!@4A4@$2!84746<+!>$?42464&7:!
AKLCXEF]!4!HC[CGEORCNL:!&:%:!2<CBN&-!+&?+&$64<A!c!+&7<+6!c!+&749&A64$2!6-=&!9&8&2<=@&A6.!7@$22B7?$2&!$%+4?,26,+&!c!A,+7&+4&7.!A$+B

+<C!+<$97!$A9!7@$22B7?$2&!4A>+$76+,?6,+&:!
AKLCXEF]!6!HC[CGEORCNL:!&:%:!2<C!9&A746-!+&7<+6!c!+&749&A64$2!6-=&!9&8&2<=@&A6.!%<2>!<+!=<2<!&76$6&7.!2<C!6<!@&94,@B7?$2&!4A>+$B

76+,?6,+&:!
AKLCXEF]!-!HC[CGEORCNL:!&:%:!@&94,@!9&A746-!+&749&A64$2!9&8&2<=@&A6.!7=<+67!>$?42464&7.!7@$22B7?$2&!?<@@&+?4$2!>$?42464&7!c!<>>4?&!

=$+N7.!<A&B76<=!=&6+<2!76$64<A7.!24%56!4A9,76+-.!@&94,@B7?$2&!4A>+$76+,?6,+&:!
AKLCXEF]!,!HC[CGEORCNL!&:%:!54%5!9&A746-!6<CA754=!c!+&749&A64$2!9&8&2<=@&A6.!+&6$42!$A9!<>>4?&!?<@=2&e&7.!4A9,76+4$2!>$?42464&7.!+&B

>4A&+4&7.!6+&$6@&A6!=2$A67.!=<C&+!76$64<A7.!C4A9!&A&+%-!>$+@7.!=<C&+!24A&7.!>+&&C$-7.!6<22!+<$97.!2$+%&B7?$2&!4A>+$76+,?6,+&!%&A&+$22-:!^$+%&B
7?$2&!9&8&2<=@&A6!<>!$%+4?,26,+$2!2$A9!$A9!?<@@&+?4$2!6+&&!=2$A6$64<A7:!m,$++-4A%!$A9!@4A4A%!$?648464&7!C465!+&2$6&9!=+<?&774A%!=2$A67:!

(!D"<AR2C'>2J2="B,2&$!g!%&A&+$22-!7@$22B7?$2&.!74A%2&B76<+&-!9<@&764?!76+,?6,+&7.!,7,$22-!C465!@<+&!65$A!(Fh!<>!65&!$+&$!+&6$4A&9!
$7!A$6,+$2!J,A9476,+*&9L!<=&A!7=$?&:!

D"<'>2&F%$C'>2J2="B,2&$!g!%&A&+$22-!74A%2&!<+!9<,*2&B76<+&-!9<@&764?!76+,?6,+&7.!,7,$22-!C465!@<+&!65$A!F/h!<>!65&!$+&$!+&6$4A&9!
$7!A$6,+$2!J,A9476,+*&9L!<=&A!7=$?&:!

?2>%@,'>2&F%$C'>2J2="B,2&$!g!%&A&+$22-!I!6<!0B76<+&-!76+,?6,+&7.!4A?2,94A%!?2,76&+!9&8&2<=@&A6.!,7,$22-!C465!@<+&!65$A!'Fh!<>!
65&!$+&$!+&6$4A&9!$7!%+&&A!<=&A!7=$?&:!

S%G;'>2&F%$C'>2J2="B,2&$!g!%&A&+$22-!@,264B76<+&-!76+,?6,+&7.!<+!2<CB+47&!54%5!9&A746-!+&749&A64$2!9&8&2<=@&A6:!
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!

I: *@&>+,2&$+='7;+&G2'g!9<@4A$6&7!65&!84&C!>+$@&!$A9!&e=&+4&A?&!<>!65&!+&?&=6<+k!!

4Q 8*1#3%/9&%(32/':%(h!JGCKFG]![BIBYGC!DBLPBN!LPC![BCD!ZFKRC!KNH!C^OCFBCNJC!EZ!LPC!FCJCOLEFm!

0: 6",2'7;+&G2'g!+&?<%A47$*2&!>&$6,+&!C4654A!65&!84&C!>+$@&!$A9!&e=&+4&A?&!<>!65&!+&?&=6<+k!

G: D%,%$2>'7;+&G2'g!A<6!=$+64?,2$+2-!A<64?&$*2&!C4654A!65&!84&C!>+$@&!$A9!&e=&+4&A?&!<>!65&!+&?&=6<+k!!

F: I2&2#+==C'7",B+$%T=2'g!#+$?64?$22-!A<6!8474*2&.!<+!*2&A97!4A!C465!65&!7,++<,A94A%7:a!

!

>3++*$/!*>>1>>+1'%o;&>3*M! &+"*A%:!%PC!OFEOEICH!HC[CGEORCNL!DBGG!PK[C!K!REHCFU

KLCUPBXP!BROKJL!EN!LPC!GKNHIJKOC!JKVIBNX!NELBJCKYGC!JPKNXC!LE!LPC![BIVKG!CN[BFENRCNLQ!

!

1'4$!%$$#$$3#)2!+/!2'#!43*%&2!4$!&+)/4"3#(!-.!2'#!/+77+;4)6!(#$&"4*24+)$!+/!2'#!&%2#6+"4#$!

+/!4$$,#$i!

,Q6Q- MC[CG!EZ!*IICIIRCNL!

YGQ_! >[+5#3-#"! BDDX@! (#/4)#$! 2'#! $#7#&24+)! +/! 2'#! %**"+*"4%2#! %**"+%&'! 2+! `EU! /+"! %!

3+(#"%2#!54$,%7! 43*%&2!#<*#&2#(!%$!%!0"<"($W$`4$,%7!U$$#$$3#)2!>*!?V@9!1'4$! 4$!(#/4)#(!%$!/+7A

7+;$i!

!

5BB#"+7;' OCB2' 5'177&77@&A6L' <;%7;' +#2' #2=+$%J2=C' =+#G2' %&' 2U$2&$/' +&>' %&J"=J2' &+$@#+=' "#' #@#+=' =+&>A

F7+B2FN'

;BIVKG! BROKJL! KIICIIRCNL! FCOEFL! Y]! [BIVKG! IOCJBKGBIL! aVKGBZBCH! BN! GKNHIJKOC! KFJPBLCJLVFC! EF! CN[BFENU

RCNLKG!OGKNNBNXm!OFCZCFKYG]!KZZBGBKLCH!LE!>*AM*"Q!

?2$;">L'

I: K9&A64>4?$64<A!<>!477,&7!+$47&9!4A!7?<=4A%!=5$7&.!$A9!746&!84746k!

': T&7?+4=64<A!<>!65&!+&?&484A%!&A84+<A@&A6!$A9!65&!=+<=<7&9!=+<l&?6k!

0: _76$*2475@&A6!<>!84&C!?$6?5@&A6!$+&$.!84&C!?<++49<+7.!84&C=<4A67!$A9!+&?&=6<+7k!

G: KA94?$64<A!<>!=<6&A64$2!847,$2!4@=$?67!,74A%!&76$*2475&9!?+46&+4$k!

F: KA?2,74<A!<>!=<6&A64$2!24%564A%!4@=$?67!$6!A4%56k!

X: T&7?+4=64<A!<>!$26&+A$648&7.!@464%$64<A!@&$7,+&7!$A9!@<A46<+4A%!=+<%+$@@&7k!!

(: 3&84&C!*-!4A9&=&A9&A6.!&e=&+4&A?&9!847,$2!7=&?4$2476!J4>!+&M,4+&9Lk!

!

*$0"<"($Y$9[*$ A&'$g-F=$ [6@.,/! "#F,4"#$! 0_+3*7#2#!VR!3+(#774)6!%)(!$43,7%24+)$8!;42'!

%)(!;42'+,2!34246%24+)C!4)!%((424+)!2+!2'#!%-+5#9^!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
d!D547!47!A<6!$2C$-7!=<774*2&!9&=&A94A%!<A!65&!=2$AA4A%!4A><+@$64<A!$8$42$*2&!<+!A&?&77$+-!C5&+&!9&8&2<=@&A6!6-=&7!$+&!NA<CA:!
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,Q- !"#$%&'()%&*#"#!
,Q-Q9 ;BIVKG!+KOOBNX!

1'4$! '%$! -##)! 3%**#(! 4)! d46,"#! XAB! %)(! $'+;$! 2'#! $42#=$! 54$4-4742.! %$! (#/4)#(! -.! 42$!

`4#;$'#(8!h+)#$!+/!`4$,%7!E)/7,#)&#!%)(!`4#;*+4)2!U)%7.$4$9!`4$,%7!U-$+"*24+)!_%*%&42.!>+"!`4$A

,%7!J#)$424542.@! 4$!)+2!3%**#(!-,2!(4$&,$$#(!-#7+;9!1'#!3%**4)6!2#&')4F,#!4$!%!2"%(424+)%78!.)R

,*)86'0)!3%**4)6!+"!54#;$'#(!3%**4)68!;'4&'!$'+;$!;'#"#8!%)(!2+!;'%2!#<2#)28!2'#!$42#!4$!54$4-7#!

/"+3!42$!$,""+,)(4)6$9!".-W)86'0)!3%**4)68!2'%2!4$8!/"+3!54#;*+4)2$!;42'4)!2'#!$42#!>4)$4(#!+,2@!4$!

)+2!"#F,4"#(!-,2!$42#!54#;$!&%)!-#!$##)!4)!2'#!*'+2+6"%*'$9!

,Q-Q4 lC]!LE!LPC!;BIVKG!*NKG]IBI!+KO!

?="$ 9-+5.($ 2./,=6":/$ -+$ +=&#:$ .+$ /=-,_$ 7'&#:$ (-:"+ %)(! %**"+<43%2#7.! /+77+;$! 2'#!$

"4(6#74)#$!+/!2'#!3+,)2%4)$!%)(!'477$!>$##!d46,"#!XAB@9!U"#%$!67)-.)6'84**P!54$4-7#!2+!2'#!$42#!>h+)#!

+/!`4$,%7!E)/7,#)&#!+"!h`E@!%"#!4)(4&%2#(!4)!G"((&#$+5#"7%4)!+)!%!"%(4%24)6!&4"&7#!&#)2"#(!+)!2'#!

$42#!6"%(#(!/"+3!+&(-)$7(5" +)!2'#!$42#!-#4)6!3+$2!54$4-7#!2+!)+!$'%(4)6!-#.+)(!XO3!54$4-4742.9!!

_+3-4)#(!;42'!2'#!.#77+;!h`E!2'4$!*"+(,&#$!%!F'"": 2+!G"((&#!&+7+,"!;'#"#!2'#!$42#!4$!54$4-7#9!!

U"#%$!;42'!)+!.#77+;!&+7+,"4)6!%"#!2'+$#!;'#"#!2'#!$42#!4$!)+2!54$4-7#!>2'#!54#;!$'%(+;@9!

[/$+=&5()$7"$:&/")$/=./$/="$/"'6$%1(.+(%&0#));4 -+$+-F:-A-,.:/$.+$ -/$ -+$:"-/="'$@&++-7("$

:&'$:","++.'G$/&$@=G+-,.((G$,=",_$.(($/="+"$(&,./-&:+H$g&#"<"'C$+/'./"F-,$<-"#+$=.<"$7"":$

,=",_")$.,,&')-:F$ /&$ +-/"$ -:+@",/-&:$.:)$.:.(G+-+H$J+3#!54#;$! 2'%2!;+,7(! 2'#+"#24&%77.!-#!

*+$$4-7#!%"#!)+2!*+$$4-7#!(,#!2+!6"+,)(!7#5#7!$&"##)4)6!%)(!2'#!'477.!2#""%4)9!b"-%)!%)(!$,-,"A

-%)!-,47(4)6$!%)(!+"4#)2%24+)!%"#!%7$+!43*+"2%)2!/%&2+"$!4)!54$4-4742.9!H%(4%24)6!&4"&7#$!+/!&+)&#)A

2"4&!"4)6$!#)&+3*%$$!2'#!$42#!%2!?O3!4)2#"5%7$!-,2!4)&7,(4)6!%!BXD3!%)(!XDD3!&4"&7#9!

,Q-Q6 ;BCDIPCH!
1'#!<-"#+=")!4$!4)(4&%2#(!-.!2'#!#(6#!+/!2'#!.#77+;!k+)#$!+)!2'#!3%*!%)(!#42'#"!4$!2#"34A

)%2#(!-.!'-)F"(-:"+!$'+;)!4)!-"+;)!+"!(434)4$'#$!;42'!(4$2%)&#!>$##!d46,"#!XAB@9!1'#!54#;$'#(!

+/!2'#!$42#!4$!&+)2%4)#(!3+$27.!-.!7+&%7!$2",&2,"#$!%)(!5#6#2%24+)!"%2'#"!2'%)!2+*+6"%*'.9!

,Q-Q- 0ENC!EZ!;BIVKG!&NZGVCNJC!
1'#!n&:"$&A$9-+5.($[:A(5":,"$Un9[V 4$!$'+;)!4)!5%"4+,$!$'%(#$!+/!F'"":!%)(!'%$!%!"#7%A!

245#7.!$3%77!h`E!"#7%245#!2+!2'#!$42#!>$##!d46,"#!XAB@9!1'#!+)7.!$46)4/4&%)2!%)(!+-$#"5%-7#!"4(6#A

74)#$!4)!2'4$!7%"6#7.!/7%2!7%)($&%*#!%"#!2+!2'#!;#$2!+)!2'#!#(6#!+/!2'#!R%"74)6!:477$9!R,#!2+!2'#!/7%2A

)#$$! +/! 2'#! %"#%! &+3-4)#(!;42'! 2'#! -,$'.! 7+&%7! 5#6#2%24+)8! $42#! 54$4-4742.! 4$!3+$27.!;42'4)! 2'#!

XDD3!"%)6#!;42'!*+$$4-7#!+5#"$46'2!/"+3!2'#!'477$!2+!2'#!#%$29!!
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#<+64<A!<>!$!IRF/.///!@$=!<>!fE&+><A6&4A!J00Id1PnIYYYn_TGn\_W!fE&+><A6&4AL!75<C4A%!65&!$=B
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,Q-Q, ;BIVKG!*YIEFOLBEN!AKOKJBL]!
1'#!`4$,%7!U-$+"*24+)!_%*%&42.! >`U_@!+/! 2'#! 7%)($&%*#! 4$! 2.*4&%77.!(#/4)#(!-.! 7%)(/+"38!

7%)(!,$#! %)(! 5#6#2%24+)9! E)! 2'4$! &%$#8! 7%)(,$#! %**74#$! *"43%"47.!;'47#! 7+&%7! 5#6#2%24+)! $,&'! %$!

2"##!*7%)24)6!4$!%7$+!%!/%&2+"9!

;*A!EZ!LPC!MKNH!)EFR!
S%)(/+"3!4$!)+2!%!$46)4/4&%)2!/%&2+"!4)!&+)$2"%4)4)6!2'#!h`E!+/!2'#!$42#8!#<&#*2!4)!2'#!#%$29!

;*A!EZ!LPC!MKNH!3IC!
S%)(! b$#! `U_! 4$! %7;%.$! %! /%&2+"! 4)! -,472A,*! %"#%$! ;42'! 6"+,)(! 7#5#7! $2",&2,"#$! ,$,%77.!

-7+&O4)6! +//! 54#;$! )#%"! -,47(4)6$! %)(! ;%77$9! 1',$! 54#;$! 2'#! $42#! /"+3! 2'#! $+,2'! %"#! #%$47.!

-7+&O#(!-.!2'#!Q#$2!_+%$2!d%"3!J2%779!
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;*A!EZ!LPC!;CXCLKLBEN!
1'#!$42#!'%$!'46'!5#6#2%24+)!`U_!(,#! 2+! 2'#!-,$'.!5#6#2%24+)!+)!$42#!%)(! 4)! 2'#!%"#%8!%$!

;#77!%$!2"##!*7%)24)69!

,Q-Q_ ;BIVKG!>CNIBLB[BL]!
1'#!%"#%!'%$!3+(#"%2#!$#)$424542.!(,#!2+!42$!$2"%2#64&!7+&%24+)!+)!%!O#.!4)2#"$#&24+)9!Q'47#!

2'#!7+&%7!%"#%!4$!)+2!'46'7.!$&#)4&8!42!4$!*%"2!+/!2'#!;4(#"!Q#$2!_+%$2!2+,"4$2!#)54"+)3#)2!2'%2!4$!

3+"#! &7+$#7.! "#7%2#(! 2+! 2'#! &+%$2%7! k+)#9!1'4$! %77+;$!3+"#!(#5#7+*3#)2! 2+!-#! %&&+33+(%2#(8!

#5#)!4)!2'4$!","%7!%"#%8!%$!42!4$!^O3!2+!2'#!$#%$4(#!2+;)!+/!jk#"/+)2#4)9!

,Q-Q( ;&*!AFBLCFBK!KNH!*IICIIRCNL!

1'#!YGQ_!G,4(#74)#!>a,)#!BDDX8!**!?^A?Z@!(#/4)#$!`4$,%7!E3*%&2!U$$#$$3#)2!_"42#"4%!%$!

+,274)#(! /+77+;4)69!Q#!'%5#! 4)&7,(#(!+,"!%$$#$$3#)2!+/! 2'#!54$,%7! 43*%&2!'#"#!%7+)6!;42'! 2'#!

%$$#$$3#)2!&"42#"4%!/+"!#%$#!+/!"#7%24)6!2+!2'#!&+3*7#<!+/!2#"34)+7+6.i!

>OCJBZBJ!AFBLCFBK!ZEF!;&*I\o;BIBYBGBL]!
1'#!/+77+;4)6!%)%7.$4$!*"#$#)2$!2'#!$*#&4/4&!&"42#"4%!/4)(4)6$!4)!-+7(!/+"!2'#!*"+L#&29!

!

;BIVKG!C^OEIVFC!EZ!LPC!KFCK:!65&!%&<%+$=54?!$+&$!>+<@!C54?5!65&!=+<l&?6!C422!*&!8474*2&.!<+!84&C!?$6?5B

@&A6!$+&$:!

I: S%G;'J%F@+='2UB"F@#2'V'?<8&+7!$!2$+%&!$+&$!J&:%:!7&8&+$2!7M,$+&!N42<@&6+&7L:!

4Q ;*$%+/1%(<#-"/&(%=5*-"+%(>(JE[CFI!KN!BNLCFRCHBKLC!KFCK!?CQXQ!IC[CFKG!PCJLKFCI@Q!

6Q ?*@(<#-"/&(%=5*-"+%(>(JE[CFI!K!IRKGG!KFCK!KFEVNH!LPC!OFEfCJL!IBLCQ!

!

;BIVKG!KYIEFOLBEN!JKOKJBL]!?;*A@:!65&!=<6&A64$2!<>!65&!2$A97?$=&!6<!?<A?&$2!65&!=+<=<7&9!=+<l&?6.!4:&:!

9Q A#:2(,0B(>(CQXQ!CZZCJLB[C!IJFCCNBNX!Y]!LEOEXFKOP]!KNH![CXCLKLBENm!

4Q ;*$%+/1%(,0B(h!CQXQ!OKFLBKG!IJFCCNBNX!Y]!LEOEXFKOP]!?KNH![CXCLKLBEN@m!

0: D"<'35W'g!&:%:!24662&!7?+&&A4A%!*-!6<=<%+$=5-!J<+!8&%&6$64<AL:!

!

MKNHIJKOC! BNLCXFBL]:! 65&! ?<@=$64*4246-! <+! ?<A%+,&A?&! <>! 65&! =+<l&?6!C465! 65&! M,$2464&7! <>! 65&! &e4764A%!

2$A97?$=&!<+!6<CA7?$=&.!<+!65&!o7&A7&!<>!=2$?&:p!

I: D"<'7",B+$%T%=%$C'V'847,$22-!4A6+,9&7.!<+!47!947?<+9$A6!C465!65&!7,++<,A94A%7k!

4Q ;%$#"C(3*C5/1#9#&#1D(>(OKFLBKGG]!ZBLI!BNLE!LPC!IVFFEVNHBNXI.!YVL!JGCKFG]!NELBJCKYGCm!

0: S%G;'7",B+$%T%=%$C'V'*2&A97!4A!C&22!C465!65&!7,++<,A94A%7:!!

!

! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
Y!X"$2'ML'D5&7&.!$7!C&22!$7!$A-!$99464<A$2!?+46&+4$.!A&&9!6<!*&!?,76<@47&9!><+!94>>&+&A6!=+<l&?6!$77&77@&A67:!X"$2'8L'`$+4<,7!?<@B

=<A&A67!<>!65&!=+<l&?6.!7,?5!$7!65&!76+,?6,+&7.!24%564A%!<+!=<C&+!24A&7.!@$-!5$8&!6<!*&!+$6&9!7&=$+$6&2-.!$7!<A&!?<@=<A&A6!@$-!5$8&!>&C&+!
847,$2!4@=$?67!65$A!$A<65&+:!D547!?<,29!5$8&!4@=24?$64<A7!C5&A!><+@,2$64A%!$26&+A$648&7!$A9!@464%$64<A7:!
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;BIBYBGBL]!EZ!LPC!OFEfCJL:!*$7&9!<A!9476$A?&!>+<@!65&!=+<l&?6!6<!7&2&?6&9!84&C=<4A67!4:&:R!!

9Q A#:2&D(<#-#9&%(>(HERBNKNL!EF!JGCKFG]!NELBJCKYGC!?CQXQ!5!LE!9TR@m!

': ?">2#+$2=C'J%F%T=2'V'+&?<%A47$*2&!6<!65&!84&C&+!J&:%:!I!6<!'N@Lk!

0: ?+#G%&+==C'J%F%T=2'V'A<6!=$+64?,2$+2-!A<64?&$*2&!6<!65&!84&C&+!J&:%:!'N@qL:!

!

>3++*$/!*>>1>>+1'%o;&>&2&M&%/:!%PC!HC[CGEORCNL!PKI!REHCFKLCUGED![BIVKG!C^OEU

IVFCm!REHCFKLCUPBXP![BIVKG!KYIEFOLBEN!JKOKJBL]m!RCHBVR!JEROKLBYBGBL]m!KNH!PBXP!GEJKG![BIBU

YBGBL]!ENG]Q!

!

1'#!YGQ_!G,4(#74)#!/,"2'#"!)+2#$i!01+!%4(!(#&4$4+)A3%O4)68!2'#!%$$#$$3#)2!%)(!"#*+"24)6!

+/!*+$$4-7#!43*%&2$!"#F,4"#$!&+)$4$2#)&.!4)!2'#!4)2#"*"#2%24+)!+/!43*%&2!%$$#$$3#)2!&"42#"4%9!`%"A

4+,$!&"42#"4%!%"#!(#/4)#(!4)!2'#!NEU!H#6,7%24+)$8!$,&'!%$!o)%2,"#=8! o#<2#)2=8! o(,"%24+)=8!#2&9!1'#!4)A

2#"*"#2%24+)!+/!2'#$#!&"42#"4%!/+"!54$,%7!%$$#$$3#)2$!4$!645#)!4)!P+<!??C!"#*#%2#(!-#7+;i!

AFBLCFBK!3ICH!ZEF!LPC!*IICIIRCNL!EZ!;BIVKG!&ROKJLIo;BIVKG!&ROKJL!*IICIIRCNL!
1'#!/+77+;4)6!%)%7.$4$!*"#$#)2$!2'#!$*#&4/4&!&"42#"4%!/4)(4)6$!4)!-+7(!/+"!2'#!*"+L#&29!

'KLVFC!EZ!LPC!BROKJL:!$A!$==+$47$2!<>!65&!847,$2!&>>&?6!65&!$?64846-!C<,29!5$8&!<A!65&!+&?&484A%!&A84+<AB

@&A6:!D547!9&7?+4=64<A!75<,29! 4A?2,9&!847,$2!$A9!7?&A4?!+&7<,+?&7!65$6!$+&!$>>&?6&9.!$A9!65&!@$AA&+! 4A!C54?5!

65&-!$+&!$>>&?6&9.!J*<65!=<74648&!$A9!A&%$648&!&>>&?67L:!

!

1^LCNL:!65&!7=$64$2!<+!%&<%+$=54?!$+&$!<>!4A>2,&A?&!<>!65&!847,$2!4@=$?6.!4:&:R!

I: F%$2A#2=+$2>L'&e6&A94A%!<A2-!$7!>$+!$7!65&!$?64846-k!!

4Q &*3/&E(GBRBLCH!LE!LPC!BRRCHBKLC!IVFFEVNHBNXIm!!

0: >%F$#%7$L!$>>&?64A%!$!7@$22&+!,+*$Ac+,+$2!$+&$k!

G: #2G%"&+=L'$>>&?64A%!$!2$+%&+!@&6+<=<246$A!<+!+&%4<A$2!$+&$k!!

F: &+$%"&+=L'$>>&?64A%!2$+%&!=$+67!<>!65&!?<,A6+-k!!

X: %&$2#&+$%"&+=L'$>>&?64A%!$+&$7!$?+<77!4A6&+A$64<A$2!*<,A9$+4&7:!!

!

=VFKLBEN:!65&!=+&94?6&9!24>&B7=$A!<>!65&!847,$2!4@=$?6R!!

I: F;"#$'$2#,/'J&:%:!9,+$64<A!<>!65&!?<A76+,?64<A!=5$7&Lk!!

': ,2>%@,'$2#,/'J&:%:!9,+$64<A!><+!7?+&&A4A%!8&%&6$64<A!6<!@$6,+&Lk!!

6Q &*':(1%+CF(?CQXQ!GBZCIOKN!EZ!LPC!OFEfCJL@m!

G: B2#,+&2&$/'C5&+&!64@&!C422!A<6!@464%$6&!65&!847,$2!4@=$?6:!

!

&NLCNIBL]:!65&!@$%A46,9&!<>!65&!4@=$?6!<A!84&C7.!7?&A4?!<+!?,26,+$2!+&7<,+?&7:!

I: ="</'C5&+&!847,$2!$A9!7?&A4?!+&7<,+?&7!$+&!A<6!$>>&?6&9k!!

4Q C%$#"CF(DPCFC![BIVKG!KNH!IJCNBJ!FCIEVFJCI!KFC!KZZCJLCH!LE!K!GBRBLCH!C^LCNLm!

0: ;%G;/'C5&+&!7?&A4?!$A9!?,26,+$2!+&7<,+?&7!$+&!74%A4>4?$A62-!$>>&?6&9:!
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"FEYKYBGBL]:!65&!9&%+&&!<>!=<774*4246-!<>!65&!847,$2!4@=$?6!<??,++4A%R!!

I: %,B#"T+T=2.!C5&+&!65&!=<774*4246-!<>!65&!4@=$?6!<??,++4A%!47!8&+-!2<Ck!!

': B#"T+T=2.!C5&+&!65&+&!47!$!94764A?6!=<774*4246-!65$6!65&!4@=$?6!C422!<??,+k!!

0: ;%G;=C'B#"T+T=2.!C5&+&!46!47!@<76!24N&2-!65$6!65&!4@=$?6!C422!<??,+k!<+!!

-Q $%)#'#1%.!DPCFC!LPC!BROKJL!DBGG!EJJVF!FCXKFHGCII!EZ!KN]!OFC[CNLBEN!RCKIVFCIQ!

!

>BXNBZBJKNJC:!D5&!74%A4>4?$A?&!<>!4@=$?67!?$A!*&!9&6&+@4A&9!65+<,%5!$!7-A65&747!<>!65&!$7=&?67!=+<9,?&9!

4A!6&+@7!<>!65&4+!A$6,+&.!&e6&A6.!9,+$64<A.!4A6&A746-!$A9!=+<*$*4246-.!$A9!*&!9&7?+4*&9!$7R!

!

I: ="<.!C5&+&!46!C422!A<6!5$8&!$A!4A>2,&A?&!<A!65&!9&?474<Ak!!

4Q C%$#"C.!DPCFC!BL!IPEVGH!PK[C!KN!BNZGVCNJC!EN!LPC!HCJBIBEN!VNGCII!BL!BI!RBLBXKLCHm!EF!

0: ;%G;.!C5&+&!46!C<,29!4A>2,&A?&!65&!9&?474<A!+&%$+92&77!<>!$A-!=<774*2&!@464%$64<A:!

!

>3++*$/!*>>1>>+1'%o'*%3$1!#)! &+"*A%:! %PC!HC[CGEORCNLnI! [BIVKG! BROKJL! PKI! GEJKG!

C^LCNL.!GENXULCFR!HVFKLBEN.!RCHBVR!BNLCNIBL].!HCZBNBLC!OFEYKYBGBL].!KNH!RCHBVR!IBXNBZBJKNJC!EN!LPC!

GKNHIJKOCQ!

!

! >BLC!
;&>3*M!&+"*A%! !
&ROKJL! S&9B]4%5!
APKNXC! S&9B]4%5!
;&>&2&M&%/! !
;BIVKG!1^OEIVFC! S&9B^<C!
;BIVKG!*YIEFOLBEN!AKOKJBL]! S&9B^<C!
AEROKLBYBGBL]! S&94,@!
;BIBYBGBL]! ]4%5!
'*%3$1!#)!&+"*A%! !
1^LCNL! ^<?$2!
=VFKLBEN! ^<A%!D&+@!
&NLCNIBL]! S&94,@!
"FEYKYBGBL]! T&>4A46&!
>BXNBZBJKNJC! S&94,@!

)BXVFC!,U6:!%KYGC!EZ!>BLC!*IICIIRCNLQ!

! !
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"GERO!+CLPEHEGEX]!
`4$,%7!43*%&2!%$$#$$3#)2!,$4)6!2'#!Y7+3*!>BDDW@!3#2'+(+7+6.!>$##!U**#)(4<!U!/+"!O#.@i!

*JLB[BL]! &ROKJL! "PKIC! "FEYKYBGBL]! =VFKLBEN! >JKGC! +KXNBLVHC!k!
>C[CFBL]!

>BXNBZBJKNJC95!

! Q?<+&! S$%A4B
6,9&!

Q?<+&! S$%A4B
6,9&!

Q?<+&! S$%A4B
6,9&!

Q?<+&! S$%A4B
6,9&!

Q?<+&! OWS! OS!

;BIVKG!>BXNBZBJKNJC!>JEFC!AKGJVGKLBEN!p!"FEYKYBGBL]!^!?=VFKLBEN!q!>JKGC!q!+KXNBLVHC@!p!,!^!?-!q!9!q!_@!p!,!^!99!p!,,!

P<A76+,?64<A!
$?648464&7.!
<=&+$64<A$2!
4A>+$76+,?6,+&!
$A9!24%564A%.!
9&?<@@47B
74<A4A%!<>!
4A>+$76+,?6,+&!

`47,$2!4@=$?6!
<>!9&8&2<=B
@&A6!<A!
7,++<,A94A%!
2$A97?$=&!

P<A76+,?B
64<A.!<=&+$B
64<A7!$A9!
?2<7,+&!

F! T&>4A46&! G! ^<A%B
6&+@!

I! ^<?$2! X! S&94,@! FF! S<9&+B
$6&!

S<9B
&+$6&g
^<C!

)BXVFC!,U-:!"GERO!+CLPEHEGEX]!*IICIIRCNLQ!

,Q-Qb =BILFBYVLBEN!EZ!&ROKJLI!

0P#)#/4&4%"4#$!%)(!7+$#"$C??!>YGQ_8!*!B?@!+/!2'#!*"+L#&2=$!54$,%7!43*%&2$!%"#!3%4)7.!7+&%7!%$!

2'#!(#5#7+*3#)2!;477!+)7.!'%5#!'46'!54$,%7!43*%&2!2+!2'#!7+&%7!#)54"+)3#)29!

1'#!*#+*7#!3+$2! %//#&2#(!-.! 2'#!(#5#7+*3#)2!;477! -#! 2'#! 433#(4%2#!)#46'-+,"$!%2![#;!

T"7#%)$9!

,Q-Q\ "PELERENLKXCI!

Y'+2+3+)2%6#$!'%5#!)+2!-##)!*"#*%"#(!%)(!%"#!)+2!&+)$4(#"#(!)#&#$$%".!/+"!2'4$!*"+L#&2!

%$!2'#!43*%&2!4$!+5#"%77!3+(#"%2#!%)(!;477!-#!34246%2#(!-.!2'#!"#&+33#)(%24+)$9!

,Q, !"#$%&'&()*(!$+,-"#+'.,&!
U2!2'4$!243#!2'#"#!%"#!)+!$46)4/4&%)2!%72#")%245#$!2+!&+)$4(#"9!

,Q_ !"#$$%$&'!(#)*'+,-#./)!
1'4$!4$!*+2#)24%77.!2'#!3+$2!$46)4/4&%)2!*'%$#!+/!%!Y"+L#&2!%$!42!4$!'#"#!2'%2!&",&4%7!*7%))4)6!

%)(!(#$46)!(#&4$4+)$!%"#!2%O#)9!2'-/-,.($^-/-F./-&:$4",&66":)./-&:+$.'"$:&/")$-:$7&()H!

,Q_Q9 "GKNNBNX!KNH!=CIBXN!
Q'47#!2'#"#!4$!%!&+)/74&2!-#2;##)!2'#!)##(!2+!(#)$4/.!,"-%)!%"#%$!;42'4)!2'#!,"-%)!#(6#!%2!

2'#!$%3#!243#!%$!3%4)2%4)4)6!","%7!&'%"%&2#"!%7+)6!2'#!,"-%)!#(6#8!2'#"#!4$!%!$4347%"!&+)/74&2!4)!

","%7!%"#%$!4)!2'#!)##(!2+!7+&%2#!4)(,$2"4%7!2.*#!%&245424#$!2'%2!%"#!+/2#)!,)$46'27.9!1'4$!'%$!2+!-#!

3%)%6#(!%)(!34246%2#(9!

U$! 2'#!Q_!Y"+54)&4%7!b"-%)!N(6#!G,4(#74)#!'%$!"#/#""#(!2+! 2'#!)##(!B/&$6.:.F"$5'7.:$

)"<"(&@6":/$-:$+5,=$.$#.G$/=./$:&$)"<"(&@6":/$#&5()$)"/'.,/$A'&6$/="$<-+5.($J5.(-/G$&A$

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!
I/!>BXNBZBJKNJC:!Q?<+&!?$2?,2$64<A!r!#+<*$*4246-!e!JT,+$64<A!q!Q?$2&!q!S$%A46,9&Lk!OWS!O465<,6!S464%$64<Ak!OS!O465!S464%$64<A:!
II!#<774*2&!*&66&+!9&74%A$64<A7!$+&!sC4AA&+7!$A9! 2<7&+7a!<+!s*&A&>4?4$+4&7!$A9!$98&+7$+4&7a!$7.!7<!<>6&A!<*l&?6<+7!*&?<@&!<==<B

A&A67!4A!&A84+<A@&A6$2!$A9!847,$2!4@=$?6:!
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/="$ ":<-'&:6":/$ .:)$ /=./$ .(($ )"<"(&@6":/$ ,&:A&'6$ /&$ .$ ,=.'.,/"'-+/-,$ +/G("$ .:)$ 5'7.:$

A&'6$/=./$+5-/+$/="$,=.'.,/"'$&A$/="$.'".CK!/,"2'#"!$2%24)6!2'%2!B/=-+$-6@(-"+$/=./$")F"$)"<"(E

&@6":/$ +=&5()$ :&/$ &:(G$ 7"$ (-6-/")$ /&$ ,"'/.-:$ .'".+$ /='&5F=$ -:,(5+-&:$ &'$ "I,(5+-&:C$ 75/$

/=./$ ")F"$)"<"(&@6":/$ +=&5()$ .(+&$ 7"$ +57S",/$ /&$ 5'7.:$)"+-F:$ F5-)"(-:"+C$ .',=-/",/5'.($

,&:+-)"'./-&:$ .:)$ F":"'.($ ."+/="/-,$ /'"./6":/K$ A&'$ 7&/=$ :./5'.($ .:)$ 75-(/$ ":<-'&:6":/!

>$##!$#&24+)!V9X9?@9!

d,"2'#"3+"#8!2'#!Q_!Y"+54)&4%7!JRd!)+2#(!'+6).!4*'4!2'#!/+77+;4)6i!

• K6!$27<!=+<=<7&7!s6<!&A7,+&!&>>&?648&!@$A$%&@&A6!<>!$22!@,A4?4=$2!>,A?64<A7!$A9!>$?B

&67! 6<! &A7,+&! &M,46$*2&! $A9! $>><+9$*2&! 7&+84?&7! $A9! $@&A464&7! $A9! $! 7$>&! KNH! KCIU
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APPENDIX 3: Results of PPP

Cedar Tower Services (Pty) Ltd t/a CTS Heritage
Bon Espirance, 238 Queens Road, Simons Town
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