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Plate 27: Garages and back entranceway 

 

 
 
Plate 28: Large windows allow plenty of light 
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Plate 29: Wood and stone are used harmoniously in the design 

 

 
 
Plate 30: Indigenous vegetation is incorporated into the design 
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D1: GEOHYDROLOGICAL ASSESSMENT 
 
Dr Mauritz van der Merwe 
 
PHYSICAL ENVIRONMENT 
  
This section provides an overview of the project‟s geological environment.  The role of this 
section is to provide a context for evaluation of project related activities.   A locality plan of 
the project area is presented in Figure 1. 
 
 
GEOLOGICAL ENVIRONMENT 
  
Geology/Lithology 
  
The proposed estate is underlain by paleo aeolian dunes of the Nanaga and underlying 
Alexandria Formations of the Algoa Group.  The Nanaga Formation is mapped in brown with 
the symbol “T-Q” and the Alexandria Formation in pink with the symbol “Ta” on the published 
geological map.  Both these formations are targets for the proposed developments in the 
area. The Nanaga Formation generally comprises variable components of dark brown to 
black sand, silt, clay and calcareous material whilst the Alexandria Formation consists of a 
red-brown sandy soil with scattered outcrops of calcareous sandstone and conglomerate 
that dips at 5o  NNE. 
  
In the study area the Alexandria Formation is discordantly underlain at depth by quartzite of 
the Witpoort Formation that dips at between 20o – 30o to the NNE, steeper dips (50o – 65o) 
have been discerned in the immediate surroundings.  This formation is mapped in light blue 
with the symbol “Dwi” on the published geological map.  The Witpoort Formation is underlain 
by the Weltevrede Formation comprising shale and subordinate quartzite(sandstone) layers, 
on the published geological map it is mapped in khaki-green with the symbol “Dw”.  Both the 
abovementioned formations are of the Witteberg Group, Cape Supergroup.  During the Cape 
Orogenesis the Cape Supergroup has been contorted and folded into syn-and anticlinal 
structures.  A Geology Map the study area is presented in Figure 2.  
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Geomorphology 
  
The mountainous terrain between Grahamstown and the coast was formed during 
continental plate activities between 280 and 220 million years ago. Following the break up of 
Gondwanaland ± 100 million years ago, sea invaded the coastal region and eroded a level 
called the marine terrace that is also referred to as the African Marine Platform.  This 
platform is present in the study area and occurs at depth at the contact between the 
underlying Witpoort Quartzite and the overlying Alexandria Formation. 
  
The basal conglomerates and calcareous sandstones of the Alexandria Formation represent 
the original terrace level prior to a complex fluvial process of erosion and 
peneplanation that has denuded the original geomorphological environment. 
  
Lowering of the sea level resulted in the uneven retreat of the sea with each regression 
being succeeded by a still-stand.  During each still-stand a coastal dunefield was deposited, 
similar to the dunes currently forming along the beach-system.  These inland dune systems 
became partly litified and formed the Alexandria and Nanaga Formations in the study area. 
  
During the last (Recent) events of peneplanation in the study area the overlying Alexandria 
and Nanaga Formations have been eroded and denuded, and this has left two prominent 
NNE gulleys with a near vertical drop of ± 150 metres on either side of a prominent finger 
pointing SSW.  There is no doubt that the junction between the overlying Alexandria and 
Nanaga Formations and the underlying Witteberg Group is an area that is vulnerable to 
future erosion.  Excessive concentration of water close to the cliffs may cause slumping of 
the overlying layers as well as the underlying bedrock. 
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Soils 
  
The soils of the Nanaga Formation are highly variable and comprise deeply weathered sand, 
silt and clay with in places clusters of clay nodules.  They are of moderate to good 
agricultural value depending on the availability of water.  These soils may have an affinity to 
erode if exposed to the atmosphere. 
  
The Alexandria soils are typically red brown sandy – silty soils, irregularly scattered pebbles 
of quartzite can be discerned close to bedrock. 
  
Soils along the steep slopes and in the adjoining gulleys overlying the Witteberg bedrocks 
comprise mainly of talus and debris, red-brown sandy soil.  It erodes easily when exposed 
along steep slopes. 
  
Geotechnical character of the soils 
  
Altogether 5 trenches have been completed in the study area to determine the soil profiles 
and to perform in situ seepage tests at ± 500 mm and ± 1000 mm respectively to determine 
the seepage rates.  The results are presented in Figure 3.  The seepage rate at indicated 
depths varied between 2 cc/sec – 7 cc/sec.  The soils are stable and compacted, no soil 
creep could be discerned in the trenches. 
 
Hydrological Environment 
  
Surface Water Resource 
  
Surface seeps and gully head environments were noted in the vicinity of the proposed 
building sites.  These seeps occur at the level at the base of the Alexandria Formation with 
the underlying Witpoort Quartzite (± 236 – 237 m. a. s. l.). 
  
Ground Water Resource 
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At the present no ground water resources are being tapped on the proposed site.  However, 
any future plans to utilize this resource should take cognizance of the possibility of intrusion 
of saline sea water into fresh ground water resources if pumped from levels deeper than ± 
20 m.a.s.l. 
  
 Rain Water 
  
It is the intention to harvest rain water.  Permanent residents should however, be informed to 
supplement calcium,  magnesium, phosphorus and zinc and fluoride to prevent osteoporosis 
and caries respectively. 
  
      
Paleontological Resources 
  
Neither the Nanaga nor Alexandria Formations are documented for paleontological material.  
However, fossils and fossil sites have been documented to occur in the Witpoort and 
Weltevrede Formations. 
  
  
Aggregate and Building Material 
  
Suffice building aggregate occurs on the site:  Witpoort Quartzite and Weltevrede  Shale 
talus/debris are all ideal building material.  The sand on the property is also of a good 
quality. 
      
 
ROADS 
  
The proposed road system to the Belton Eco- estates comprises of ± 0.85 km of an  existing 
access gravel road and approximately 4.33 km of new roads and is depicted on Figure 4.  
This road system has two entrances to the property from the R343  (the main tar road from 
Grahamstown to Kenton on Sea). 
  
The E road is 1.46 km long and then reaches the service road, it is underlain by the Nanaga 
Formation. 
  
 The W road is underlain by the Nanaga Formation for 1.73 km and then by a strip 0.38 km 
long underlain by the Alexandria Formation.      
  
The road that links the W to the E road has a strip of 0.32 km that is underlain by the 
Witpoort Formation where it bridges the valley between erven 10 and 11. 
  
 
Soil cover 
  
 The Nanaga and Alexandria Formations are both covered by sandy soils with a patch of 
clayey soil ± 0.25 km long approximately 0.77 km from the W entrance.  The weathered 
residuum of the Witpoort Formation consists of sandy soil, soil, talus/debris and fractured 
rock and outcrop of quartzite.  All of the above except the clay forms a proper stratum for 
roads. 
  
Quality of road stratum 
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 The soil and sandy soil provide proper road aggregate, it requires to be graded and 
compacted. Talus/debris also provide good road building material provided it is properly 
compacted. 
  
Clay and clayey material is not stable and become slippery when wet. 
  
 Construction 
  
 The sandy soils, soil and talus/debris must be graded and compacted several times. 
 The clayey and rocky stretches must be covered with proper road building aggregate and 
graded and compacted properly.  Loose boulders must be removed. 
  
The roads must be strictly maintained and provided with the necessary culvert and shoulder 
system to cope with rainwater. 
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PIPELINE 
  
The proposed pipeline is ± 3.35 km long and is located mainly along the roads.  It can be 
placed at a depth of 300 mm along the entire distance since the stratum consists of soils and 
sand.  However, in the valley between erven 9 and 11 where rock outcrops and loose 
boulders occur it may require deviations from the proposed plans. 
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 RECOMMENDATIONS 
  
In the case of the proposed erven which are situated near to the edge of the cliffs, it is 
suggested to move numbers 4 to 8 and 11 and 12 away from the escarpment by at least 25 
metres to prevent possible future slumping as a result of concentration of rain water close to 
a dwelling. 
  
Also consider the following suggestions. 
Construct the road along the eastern boundary for at least another 0.4 km and then join it 
with a curve with the service road close to erven 15.  (Fewer trees will have to be cleared 
along this route).    
  
Straighten the W entrance to avoid two sharp bends close to the main road. (This proposal 
would shorten the road system by ± 0.20 to 0.25 km). 
 
REFERENCES 
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Viljoen, M.J. and Reimold, W.U.  1999.  An Introduction to South Africa‟s  
  
Geological and Mining Heritage.  Mintek Publishers, South Africa. 
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APPENDIX D2: VEGETATION REPORT 
 
Professor R A Lubke 
 
2.1 Introduction 
 
The overall aim of this study is to identify the potential for development within the study area 
with respect to the existing flora and vegetation on the site and provide input regarding the 
impact of the proposed development on the vegetation. This study is a rapid survey to 
identify possible fatal flaws and/or significant issues associated with proposed development 
in the region.  The following issues are addressed in the report: 
 

 A brief introduction to the vegetation, its classification and description of the plant 
communities of the study area. 

 An account of any rare and protected plant species on the site. 

 A map based on sensitivity and conservation priority assessment of the vegetation 
types of the area. 

 
No accounts of the vegetation and flora of this specific region are available. A number of site 
visits were made and the vegetation and plants were sampled at a number of sample sites 
throughout the region, especially where the development was to occur or where roads were 
planned.  
 
2.2 Flora 
 
In this study 169 plant species were recorded which are listed in Appendix D1. This is 
somewhat less than the total possible as the thicket vegetation was not studied in any detail 
as this is unlikely to be affected by development.  It is useful to have a full list of possible 
species of the study area but not necessary to make judgements on the impacts of the 
vegetation on the flora.   
 
The major families (with species numbers in brackets) from this list are: Asteraceae (daises 
– 23), Poaceae (grasses - 16), Fabaceae (legumes – 7), Crassulaceae (6), Euphorbiaceae 
(7), Ebenaceae (6) and Anacardiaceae (7).  There may well be more grasses and sedges in 
the area as the grasslands, were not studied  over the seasons and many were not 
flowering.  The succulents were well represented with 6 Crassula spp., 7 Euphorbia spp., 5 
Aloe spp. and 3 species of mesems (vygies).  This is indicative of the tall succulent thicket of 
the region.  The woody shrubs are common in the thicket vegetation, Rhus spp. (karee) 
being the most common with 6 species.  Helichrysum spp. (everlastings) and Senecio spp. 
are the most abundant herbs (both of the Asteraceae family – daisies) which occur in a 
variety of habitats and vegetation types.  
 
 No particular species of special concern such as endangered species were recorded. 
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Alien Invasive Plant species 
 
Invasion of exotic alien vegetation (Table 2.1) is situated in some areas which need to be 
controlled. The weeds in this table that are category 1 weeds according to the agricultural 
resources act (Act No. 43 of 1983) require appropriate removal and control as stipulated by 
the act. 
 
Table 2.1: Alien Weeds and Invasive Plant species of concern 
 

No. Botanical Name Common name Family Type Category٭ 

   22 Pinus pinaster Scotch pine Pinaceae Invader 2 

5417 Opuntia ficus-indica  Prickly pear Cactaceae Weed 1 

7144 Lantana camara  Lantana Verbenaceae Weed 1 

7407 Solanum elaeagnifolium 
Silverleaf bitter  
apple 

Solanaceae Weed 
1 

 Regulation 15 of the Conservation of Agricultural Resources Act, 1983 (Act 43 of 1983)٭
 
A few specimens of the Scotch pine (Pinus pinaster) occur as well the succulent alien 
species the prickly pear (Opuntia ficus-indica).  The Silverleaf bitter  apple (Solanum 
elaeagnifolium) occurs mainly in kikuyu grasslands. Alien plant invassion is not a problem in 
this area at all. 
 
2.3    Vegetation description 
 
In a similar study along a river gorge (the Blaaukrantz Nature Reserve) Llyod‟s (1987) 
recorded eight plant communities, namely: Sub-succulent Thicket, Grassland with scattered 
Thicket, Bushclumps, Acacia-invaded Bushclump, Olea Bushclump, Xeric Kaffrarian 
Succulent Thicket, Riverine Bush and Scree slope.  He thus recognised various thicket 
communities on the various slopes of the reserve and the invasion of grassland and savanna 
and grassland by woody species.   In this area the site is not as large or as variable in sites 
or landform. However his vegetation types, as seen below, are similar to the current site: 
 
Succulent Thicket – on steep south and west-facing slopes with Euphorbia triangularis and 
E.tetrangona, Aloe spp. and mesems with some non-succulent shrubs. 
Xeric Thicket – a scattered dense thicket of diverse non-succulent shrubs and small trees. 
Acacia Savanna – spaced Acacia karroo trees and some other small trees or shrubs with 
grasses on deeper soils.  It is rapidly invaded by woody trees and shrubs. 
Grassland – on hill tops and above the woody communities a mixed diverse grassland of 
grasses and herbs Llyod (1987). 
 
On the proposed Belton Eco-estate the vegetation around the site of the proposed 
development is discussed below: 

 Succulent Thicket - as described above is found on the steeper slopes. Valley 
Thicket (or Bushveld sensu Acocks 1975) is dense vegetation that consists of 
predominately shrubs and trees as well as climbers (.  There are no distinct woody 
plant strata or much ground cover in thicket. In Succulent Thicket the dominant trees 
are Euphorbia spp. Along with many other woody species.   

 Xeric Thicket is composed of many tree and shrub species with many different co-
dominant woody species .  

 Bushclumps in Grassland are scattered throughout the grassland , and vary in size 
depending on the degree of woody plant invasion. Many grasses and herbs of 
grassland, and shrubs and trees of the thicket are present.  
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  Grassland is a complex community of small herbs, grasses, and some succulents 
and creepers ). Plants are short, (<0.5m) with occasional pioneer shrub species such 
as Diospyros dichrophylla.  

 Bobartia orientalis / Grasslands occur in the eastern part of the study site where 
there are Cape Super Group (Witteberg Quartzite) derived soils. 

 Kikuyu (Pennisetum clandestinum) grasslands occur in some areas.  These 
grasslands are very low in diversity and invasive species, such as the thorn apple 
(Solanum sp.) are found there. 

 
Disturbed areas and cultivated lands occur some distance from the site and do not distract 
from the natural and indigenous vegetation setting. 
 
A map of the vegetation is shown in Figure 1 below. 
 
 

 
 
Figure 1:  Map of the vegetation types, indicating the more sensitive and “pristine” Succulent 
Thicket. 
 
2.4 Recommendations  
 
The proposed development should be set back from the edge of the cliffs.  It is at this site 

that the Succulent Thicket vegetation with a great diversity of species occurs 
The alien species should be removed. 
The units should be sited on the approximate areas indicated in the layout plan but verified 

with an environmental site officer (ESO). 
Likewise the sitting of the road should be established under supervision of the ESO. 
Any succulent or species of plants that can be rescued should be relocated. 
 
3 References 
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    APPENDIX D3: A PLANT SPECIES LIST OF BELTON FARM 
 
PTERIDOPHYTA 
 
SCHIZAEACEAE (100) 
 
 120 Mohria caffrorum (L.) Desv. 
 
ADIANTACEAE (280) 
 340 Cheilanthes viridis (Forssk.) Swartz 
 
GYMNOSPERMAE 
 
PINACEAE(022) 
          
    22 Pinus pinaster Ait. 
 
ANGIOSPERMAE 
 
MONOCOTYLEDONAE 
 
POACEAE (KEW Numbers) 
              

80 Heteropogon contortus (L.) Roem & Schult. 
83 Themeda triandra Forrsk.. 

             89 Digitaria eriantha Steud.  
            104 Brachiaria serrata (Thunb.) Stapf.  
            116 Panicum deustum Thunb. 
  Panicum maximum Jacq. 

128 Setaria flabellata Stapf 
                Setaria lindenbergiana (Nees) Stapf 

            134             Melinus repens (Willd.) Zizka. 
139            Pennisetum clandestinum Choiv. 
204 Karroocloa curva (Nees) Conert & Tuerpe 

             283 Sporobolus africanus (Poir.) Robyns & Tournay   
286      Eragrostis capensis  (thunb. ) Trin. 
      Eragrostis curvula (Schrad.) Nees 
       Eragrostis racemosa (Thunb.) Steud 
296  Cynodon dactylon (L.) Pers. 

 
CYPERACEAE (452) 
 
              459 Cyperus albostriatus Schrad. 
  465 Ficinia sp.    
               471           Bulbostylis humilis Kunth. 
 
RESTIONACEAE (804) 
 
 813         Thamnochortus glaber  Pillans     
 
COMMELINACEAE (0893) 
 

896 Commelina sp. 



BASIC ASSESSMENT REPORT 
 

DEPARTMENT OF ECONOMIC AFFAIRS, ENVIRONMENT AND TOURISM, PROVINCE OF THE EASTERN CAPE 

 

Coastal & Environmental Services                                                     93                                                                             Belton Farm  

                 
 
HYACINTHACEAE 
 

985  Bulbine frutescens (L.) Willd. 
                 Albuca sp. 

 
ALOEACEAE  
 

1026 Aloe africana Mill.  
 Aloe arborescens Mill.     
 Aloe ciliaris Haw.     

 Aloe ferox Mill.      
  Aloe speciosa Bak.   
   
 
DRACAENACEAE (1109) 
 

1109 Dracena hookeriana K. Koch 
1110 Sansevieria hyacinthoides (L.) Druce  
 

ASPARAGACEAE 
 
             1113 Asparagus africanus Lam. 
  Asparagus striatus (L.f.) Thunb.  

     Asparagus sp. 
              
ALLIACEAE (1046) 
 
              1046 Agapanthus sp.  
  
HYPOXIDACEAE (1229) 
 

1230 Spiloxene sp. 
 

IRIDACEAE (1259) 
 

1284 Bobartia orientalis J.B,Gillett 
1311         Gladiolus sp. 
1265          Dietes sp.  
 

ORCHIDACEAE (1407) 
 

                Orchidaceae sp. indet. 
 

DICOTYLEDONAE 
 

VISCACEAE (2093) 
 

2093 Viscum obscurum Thunb. 
 Viscum rotundifolium L.f. 
  

SANTALACEAE (2096) 
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    2104      Rhoiacarpos capensis (Harv.) DC. 
  

CHENOPODIACEAE (2221) 
 

2226 Exomis microphylla (Thunb.) Aell. 
 

 
AIZOACAEAE (2374) 
 
 2401 Aizoon rigidum L.f. 

 
 

MESEMBRYANTHACEAE (2405) 
 

2405 Aptenia cordifolia (L.f.) Schwant. 
  var.  cordifolia 
 Mesembryanthemaceae sp. Indet. 
 

BRASSICACEAE (2875) 
 

2875 Heliophila linearis (Thunb.) DC. 
  

CAPPARACEAE (3082) 
3103 Capparis sepiaria L. 
 

CRASSULACEAE (3161) 
  
 3166 Kalanchoe rotundifolia (Haw.)  Haw. 
 3168 Crassula arborescens (Mill.) Willd. 
  Crassula cultrata L. 
  Crassula perfoliata  L. 
  Crassula sp. 
  Crassula sp. 
   
FABACEAE (3436) 
 

3446  Acacia karroo Hayne      
3506 Schotia afra (L.) Thunb. 
3657      Lotononis sp. 
3702 Indigofera sp. 
3718 Tephrosia capensis (Jacq.) Pers.      
3905     Vigna sp. 

            Fabaceae sp. Indet.   
                                           
GERANIACEAE (3924) 
 
             3925      Monsonia grandifolia Kunth. 

3928 Pelargonium peltatum (L.) L‟Herit. 
            Pelargonium reniforme Curtis  
 

OXALIDACEAE (3935) 
 

3936   Oxalis smithiana Eckl, & Zeyh. 
            Oxalis sp. 



BASIC ASSESSMENT REPORT 
 

DEPARTMENT OF ECONOMIC AFFAIRS, ENVIRONMENT AND TOURISM, PROVINCE OF THE EASTERN CAPE 

 

Coastal & Environmental Services                                                     95                                                                             Belton Farm  

 
LINACEAE (3945) 
 
 3945 Linum thunbergia Eckl. & Zehr. 

 
RUTACEAE (3986) 
 

3991 Zanthoxylon capense (Thunb.) Harv.  
                

PTAEROXYLACEAE (4157) 
 

4157 Ptaeroxylon obliquum (Thunb.) Radlk.  
 

EUPHORBIACEAE (4286) 
 
 4299 Phyllanthus verrucosus Thunb. 
 4348 Croton sp. 
 4407 Acalypha glabrata Thunb. 
 4448 Clutia daphnoides Lam. 
 4498        Euphorbia pentagona Haw. 
  Euphorbia tetragona Haw. 
  Euphorbia triangularis Desf. 
   
   
ANACARDIACEAE (4543) 
 
 4594 Rhus dentata Thunb. 
  Rhus incisa L.f. 
  Rhus  lucida L.  
  Rhus pyroides Burch. 
  Rhus refracta Eckl. & Zeyhr. 
  Rhus undulata Jacq. 
 4562 Harpephyllum caffrum Bernh. Ex Krauss  
   
 
CELASTRACEAE (4618) 
 
 4626 Gymnosporia heterophylla (Eckl. & Zeyh.) Loes. 
  Maytenus undata (Thunb.) Blakelock 
 4628 Putterlickia pyracantha (L.) Szyszyl    
 4630 Pterocelastrus tricuspidatus (Lam.) Sond.      

4641     Cassine aethiopica Thunb. 
           Cassine tetragona (L.f.) Loes. 
      

ICACINACEAE (4671) 
 
 4686 Apodytes dimidiata E.Mey. ex Arn.     
 
RHAMNACEAE (4858) 
 

4874 Scutia myrtina (Burm.F.) Kurz.     
  

SAPINDACEAE (4726) 
 


