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EXECUTIVE SUMMARY 

The Environmental Impact Report (EIR) for proposed mixed use township 
establishment on Part of Portions 68,69,112, 113 & 115 and Portions 114 & 116 
of the farm Onderstepoort 266-JR deals with an overview of the site in both its 
regional and site specific context 

Aspects to be investigated include natural (geology, soil, topography, hydrology, 
climate & microclimate, vegetation, wildlife), physical (location, access, traffic, 
infrastructure, landuse, safety & security, legal, social, economic, heritage) and 
sensorial (visual, spirit, smell, sound) characteristics, ecological and 
environmental processes, environmental policies and the legislative framework, 
evaluation of the proposed project, as well as public participation. 

The environmental impact assessment deals with the following aspects: 
conservation status, site opportunities and constraints, ecological sensitivity, site 
development potential, community involvement, formulation of environmental 
impacts, the significance of impacts, the mitigation of impacts, and an 
Environmental Management Programme (EMPr). 

Aspects reflected in the Plan of Study in the Scoping report, as well as feedback 
received from Authorities, have been integrated into the EIR. 

No aspects that could not be mitigated or integrated, both from an environmental 
and development perspective, have been found and the proposed development 
is, thus, recommended. 
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1 INTRODUCTION 

1.1 pJJmose of report 

Application for Authorisation for an EIA Scoping for the proposed mixed use 
township establishment on Part of Portions 68,69, 112, 113 & 115 and Portions 
114 & 116 of the farm Onderstepoort 266-JR. ecologic AFRIKA was appointed 
as Environmental Assessment Practitioner (EAP) (Annexure A) for the EIA 
Scoping study and an Application for Authorisation was submitted to Gauteng 
Province's Department of Agriculture & Rural Development (GOARD) on 14 
March 2014, The EIA Scoping report was submitted to GOARD on 28 August 
2014 and feedback on the report was received on 04 September 2014. 

1.2 The property (Drawing 1) 

The proposed development is located both sides of Mopanie Road (link road 
between R80 Mabopane freeway and road M35 (Onderstepoort to Soutpan) on 
Portions 68, 69, 112, 113 and 115 of the farm Onderstepoort 266-JR, Tshwane. 
The site measures 48,95ha. 

1.3 The project (Drawing 4) 

The EIA Scoping for the proposed mixed use township establishment forms part 
of another EIA Basic Assessment study for proposed Business 2 development 
(mall) - (Gaut 002/13-14/E0344) adjacent south of Mopanie Road. 

The proposed mixed use township establishment will consist of Residential 1 
(21,3683ha), Special for Mixed Uses (9,39ha), Public Open space (8,0837ha), 
Public Streets (7,604ha), Special for Public Garage/Car Wash/Place of 
Refreshment (1,39ha), Special for Various Uses (O,83ha), Special for Community 
Uses (O,224ha) and Municipal (O,06ha). The initial reference to Onderstepoort 
X34, A, B, C & D has subsequently changed to Onderstepoort X34 (as 
previously), Onderstepoort X38 (previously A,B&C), and Onderstepoort X39 
(previously D). Two alternative layouts will be investigated (Layout 1 represents 
the initial layout prior to environmental studies and referring to Onderstepoort 
X34, A, B, C& 0 - see Dwg 3), and the subsequent preferred Layout 2 referring 
to Onderstepoort X34, X38 & X39 (see Dwg 4), The Mabopane freeway (road 
R80) west of the site currently ends at Mopanie Road, where the intersection 
requires upgrading due to traffic increase. Three alternative intersection layout 
have been prepared, which is currently under discussion between the consulting 
engineers and GautranslTshwane Metro, The preferred alternative forms a T
intersection from road R80 onto Mopanie Road. 
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1.4 Terms of reference 

A team of consultants have been appointed to assist with the application. 

The team of consultants: 
Town planning Plandev Town Planners 
Environmental Impact Assessment - ecologic AFRIKA 
Architecture Boogertman Pretoria 
Electrical engineering - Greycon Consulting Engineers 
Civil and traffic engineering - Civil Concepts Consulting Engineers 

This report is concerned with the environmental impact assessment and, as 
such, input from the landowners, consultants/specialists and authorities were and 
will be obtained and integrated into this report. The activities applied for are listed 
in Government Notice 544 and 545 dated 18 June 2010: Activity 545.15 -
Physical alteration of undeveloped, vacant or derelict land to residential, retail, 
commercial, recreational, industrial or institutional use, outside an urban area 
and where the total area of development to be transformed is 20 hectares or 
more; and Activity 544.22(i) and (iii) - The construction of a road, outside urban 
areas (i) with a reserve wider than 13,5m, or (iii) for which an environrnental 
authorisation was obtained for the route determination in terms of Activity 5 in 
Government Notice 387 of 2006 or Activity 18 of Notice 545 of 2010 This listed 
activity deals with the upgrading of road R80 (Mabopane freeway) intersection 
with Mopanie Road. 

1.5 Methodology 

ecologic AFRIKA submitted an Application for Authorisation on 14 March 2014 
and feedback from GOARD was received on 28 March 2014. Upon registration of 
the project a literature search. site evaluation, and advertising and notifications 
commenced. 

This EIA Scoping consisted of the following steps: 

Site evaluation (natural, physical. sensory) 
Legal procedures and legislation (national, provincial, local) 
Proposed project evaluation (need & desirability, alternatives, phasing) 
Interested & Affected Parties (lAPs) involvement 
Environmental impact assessment overview 
Plan of Study for further studies 

The EIA Scoping report was accepted by GOARD and preparation and 
finalisation of the Environmental Impact Report (EIR) commenced. 
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The Environmental Impact Report (EIR) herewith presented consists of the 
following steps: 

Site evaluation (natural, physical, sensory) 
Legal procedures and legislation (national, provincial, local) 
Proposed project evaluation (need & desirability, alternatives, phasing) 
Interested & Affected Parties (lAPs) involvement 
Environmental impact assessment 
Integration of feedback from Authorities 
Significance of impacts 
Mitigation of impacts 
Environmental Management Programme (EMPr) 
Recommendations: Environmental impact statement 

Conclusion 
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2 SITE EVALUATION 

2.1 Regional context 

The regional context represents a broader overview of the area in which the site 
is located. in order to understand its function and purpose relating to other 
facilities and activities in the area. 

2.1.1 Natural environment 

The site is on a slight ridge with crest, fairly undisturbed, somewhat overgrazed, 
and has been used primarily for grazing. Two wetlands occur on site, one 
towards the northeast of the site and the other along the southern boundary. The 
northeastern wetland is in the headwaters of the Soutpanspruit which flows into 
the Kutswane River, which flows into the Moretele River. The southern wetland is 
a tributary of the Metsi Metsuane stream, which flows into the Kaalplaas spruit, 
which flows into the Apies River. Hillslope seepage has been observed, 
especially along the Metsi Metsuane stream along the southern boundary. 
Vegetation in the area is classified as the Grassland biome: Central Sandy 
Bushveld (Mus ina & Rutherford). Very few trees (Acacia caffra, Burkea africana 
and Lannea discclor) occur on the site. Scattered natural koppies occur in the 
area. Geology appears to consist of sandy soils underlain by granite of the 
Lebowa Granite Suite and granophyre of the Rashoop Granophyre Suite. Soils 
appear to be shallow with a moderate clay content in lower lying areas. The 
climate is typically highveld, warm summers with severe frost in winter, and 
typically with summer afternoon thunderstorms and average rainfall of about 500-
700mm annually. 

2.1.2 Physical environment 

The site is located east of Soshanguve, both sides (north and south) of Mopanie 
road and adjacent east of the R80 Mabopane freeway, which currently ends at 
the intersection with Mopanie Road, typically with residential and agricultural 
activity. The area around the site is fairly developed, with Soshanguve residential 
township west of the site, primarily agricultural residential activity south and north 
of the site, and a half-completed church and agricultural residential activity east 
of the site. An informal waste dump has developed northwest of the site. Existing 
access to the site is by means of farm entrances along both sides (north and 
south) of Mopanie Road. The site surrounds and forms part of the Business 2 
mall application adjacent south of Mopanie Road (Gaut 002/13-14/E0344). 

2.1.3 Sensory environment 

The character of the area is fairly natural to the north, south and east, half
completed church to the east, urban to the west (Soshanguve), and fast traffic! 
noise to the west (R80 Mabopane freeway). Pollution is limited, with informal 
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waste dump northwest, smoke from veld fires and traffic noise from roads in the 
area that may pose problems. Overgrazing is evident in some areas. 

2.2 Natural characteristics (see Drawing 2) 

These characteristics are more site specific and deals with the site and its 
immediate surroundings. These characteristics were also investigated in more 
detail pertaining to the site and the proposed development thereof. 

2.2.1 Geology & geotechnical (see Annexure F) 

The site consists of sandy soils underlain by granite of the Lebowa Granite Suite 
and granophyre of the Rashoop Granophyre Suite of the Bushveld Igneous 
Complex. A geotechnical investigation has been conducted, and confirm the 
above geology. 

2.2.2 Soils (see Annexure F) 

The site exhibits hillwash silty sand soils of varying depth (300-500mm) in the 
higher-lying areas, but shallow with a moderate clay content in lower lying areas. 
Ferricrete is also present and exhibits weakly cemented, nodular, sandy material 
which is equivalent to a ferrogenised sandy gravel. 

2.2.3 Topography 

The site is located on a slight ridge with crest towards the north of the site. The 
northern portion of the site slopes downwards to the Soutpanspruit tributary in 
the northeast, at an average slope of 2,5%. The bulk of the site slopes 
downwards to the Metsi Metsuane stream tributary in the south, at an average 
slope of 4%. A prominent and few less prominent koppies (slightly elevated 
areas) are located in the northeast of the site, with boulders and indigenous trees 
present The site elevation varies from 1 OaOm to 1300m above mean sea level. 

2.2.4 Hydrology (see Annexure G & H) 

The average rainfall in the area is approximately 500-700mm during November 
to March. The northern part of the site slopes to the northeast towards the 
Soutpanspruit, while the bulk of the site slopes towards a tributary of the Metsl 
Metsuane stream to the south. Stormwater runoff occurs in the form of 
sheetwash, with hillslope seepage evident along the southern portion of the site. 
A seasonal perched water table may be present in low lying areas. A wetland 
study has been conducted (see Annexure G). A stormwater management plan 
has also been prepared (see Annexure H). No development will take place within 
the hillsope seepage areas or within the 1: 100 year floodline). 
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2.2.5 Climate & microclimate 

The climate of the area is characterised by warm summers and cold winters, with 
summer rainfall, with dry winters and frost in winter. Monthly maximum 
temperature is 35°C in summer and _3°C in winter. Average rainfall is 500-700 
mm per annum. The microclimate of the site is slightly affected by the topography 
of the site - cold air drainage during winter nights, and a slightly colder south 
orientating slope is anticipated. 

2.2.6 Vegetation (see Annexure J) 

The site is classified as transition between Central Sandy Bushveld and 
Marikana Thornveld (Musina & Rutherford) dominated by Hypharrenia hirta and 
Trachypogon spicatus. Some Acacia caffra, Burkea africana and Lannea discolor 
trees are concentrated on two koppies on the site. Three plant communities have 
been identified on site: grassland, bushveld on koppies, and two spruits with 
associated wetland/riparian zones. One Red Data species has been identified for 
the site Boophane dislicha, which will be transplanted. A vegetation study has 
been conducted. 

2.2.7 Wildlife 

No mammals have been observed on site, although small mammals, reptiles, 
amphibians and insects may occur. Some bird life have been observed. The 
following species have been identified on site: hadeda, doves, grey lourie, 
guineafowl, korhaan, widows, bishops and sparrows. One Red Data species 
have been identified on the site/koppie - Python natalensis, which will be 
relocated. The GDARD Biodiversity Unit did not identify any potential wildlife to 
be investigated (see Annexure 0). 

2.3 Physical characteristics (see Drawing 1, 2 and 4) 

These characteristics represent all manmade intrusions on and/or manipUlations 
of the site and the surrounding area. 

2.3.1 Location & access 

The site is located east of Soshanguve, both sides (north and south) of Mopanie 
road and adjacent east of the R80 Mabopane freeway. The freeway currently 
ends at the intersection with Mopanie Road, and upgrading of the intersection is 
recommended (see Annexure K). Access to the site is by means of farm 
entrances along Mopanie Road, which will be substituted with 2 intersections 
along Mopanie Road and M35 Soutpan/Onderstepoort road, to be finalised with 
Gauttrans and Tshwane Metro. These intersections will also provide access 10 
the proposed Business 2 mall development surrounded by this application (under 
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application - Gaut 002/13-14/E0344), The intersection from the R80 freeway 
onto Mopanie Road will also be upgraded, 

2.3.2 Traffic (see Annexure K) 

Access to the site has already been discussed under Item 2,3,1 above, The 
traffic generation will increase over time, linked with the progression of 
development, A traffic impact study has been conducted, including access to the 
site and upgrading of intersections, including the upgrade of road R80 
intersection with Mopanie Road, 

2.3,3 Infrastructure (see Annexure L&M) 

Bulk infrastructure (water, stormwater, sewer, electricity, Telkom) will have to be 
provided to the site, Water, sewer and stormwater reticulation (both bulk 
provision and internal circulation) as well as electricity provision investigations 
are in progress between the consulting engineers and the Tshwane Metro. 
Waste disposal will be integrated into the Tshwane waste disposal system 
currently in operation for Soshanguve. A civil engineering and electrical 
engineering services report have been prepared, The services agreements with 
Tshwane Metro is still in process, although the consulting engineers have 
confirmed the availability and capacity of services for the proposed development. 

2.3.4 Landuse 

The current land use of the site consists of agricultural activity (grazing), The 
zoning is currently Agriculture, Adjacent landuses consist of urban development 
to the west (Soshanguve) adjacent to the R80 Mabopane freeway, an informal 
wasle dump northwest of the sile, a half-completed church to the east, 
agricultural residential to the north, south and east, and the proposed Business 2 
mall developed adjacent south of Mopanie Road and surrounded by this 
application (under application - Gaut 002/13-14/E0344). 

2.3.5 Safety & security 

Safety in the area is marginal, as is the general state in the country, especially in 
the more rural areas, Fencing off is problematic due to theft of materials, The 
illegal informal dump site is under Investigation, 

2.3.6 Legal 

Legal constraints on the site consist of the current landuse zoning, which has to 
be changed to accommodate the proposed development. Negotiations with 
Gautrans and Tshwane Metro regarding the proposed access must be finalised, 
as well as service agreements for the provision of services to the proposed 
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development A water use license application must also be submitted for 
storm water disposal into the watercourses northeast and south of the site 

2.3.7 Social 

The social profile of the area is primarily middle to low income rural 
residential/urban residential, and fanming. The proposed use is compatible with 
the existing Soshanguve urban development in the area. 

2.3.S Economic 

Economic activity in the area consists of residential, agricultural, and limited 
commercial activities in the area. The proposed development forms part of a 
Business 2 mall development adjacent south of Mopanie Road and surrounded 
by this application (Gaut 002/13-14/E0344). 

2,3,9 Heritage (see Annexure N) 

Signs of historical significance have been found on the site, A heritage impact 
assessment has been done, which confirmed the occurrence of 14 sites of 
variable significance: 12 structures of which 3 does not require any mitigation, 
whiie the other 9 should be recorded and permit should be obtained for 
demolition; also 2 cemeteries which should be preserved in situ, 

2.4 Sensory characteristics 

These characteristics influence the senses (sight, sound, touch, taste) and may 
be subjective, based upon perceptions, conditioning and personal preferences, 

2.4.1 Visual 

The visual quality of the site is primarily natural/agricultural, with residential 
activity in the west Visual quality of the surrounding area varies from urban 
residential (Soshanguve township) and traffic on RSO Mabopane freeway to the 
west, fairly natural grassland north, south and east, an illegal waste dump to the 
northwest, a half-completed church to the east of the site, and traffic on Mopanie 
Road bisecting the site from east to west Views from the site are minimal due to 
the fairly flat topography, Visibility to the site is also limited, although exposure to 
the RaO Mabopane freeway and M35 Soutpan road is good, also due to the fairly 
flat topography, 

2.4.2 Spirit & site atmosphere 

The character of the site is rural to urban, with existing agriculture and urban 
residential and the half-completed church development, the R80 Mabopane 
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freeway, as well as illegal waste dump disturbing the open grassland/agricultural 
feeling. 

2.4.3 Smell 

Smells consist of natural and farming associated fragrances of no significance. 
Odours are limited, pending wind direction. These odours are caused by 
residential activities (cooking, heating) in Soshanguve and may increase in winter 
(heating, veld fires). The illegal waste dump northwest of the site, which are 
currently investigated, causes limited odours. 

2.4.4 Sound 

The primary sources of noise are traffic on the R80 Mabopane freeway west of 
the site, Mopanie Road bisecting the site, and M35 Soutpan road further east of 
the site. 

2.5 !"cological & environmental processes 

These processes represent site and surrounding area characteristics (natural, 
physical, sensory) combininglinteracting to form substantial causes and affects 
relating to the site. 

2.5.1 Biodiversity 

Biodiversity represents the variety of plant (trees, shrubs, groundcovers, grasses, 
aquatics, succulents) and animal (mammals, birds, reptiles, amphibians, fish, 
insects) species that occurs or may occur in the area. The biodiversity is low, due 
uniform grassland habitat, with few scattered trees especially on the two koppies 
in the northeast of the site, the tributary of the Metsi Metsuane Spruit to the 
south, and the tributary of the Soutpanspruit northeast of the site creating some 
variation. 

25.2 Sustainability 

The agricultural potential of the site is deemed low, with the carrying capacity for 
grazing and the low soil fertility negating the sustainable use on an economic 
basis. The site is located between east of an existing urban development 
(Soshanguve), with agricultural activity present, thus lending itself to 
Urbanisation. 

2.5.3 Habitats 

Habitats are limited and consist primarily of grassland/grazing, with two koppies 
with some scattered trees, a tributary of the Metsi Metsuane Spruit to the south, 
and the tributary of the Soutpanspruit northeast of the site adding variety. 
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2.5.4 Corridors 

Corridors for the movement of wildlife consist of the Metsi Metsuane Spruit 
tributary south of the site. as well as the Soutpanspruit northeast of the site. The 
tributary of the Metsi Metsuane Spruit south of the site flows to the east and flows 
into the Apies River. The Soutpanspruit northeast of the site flows towards the 
northwest and flows into the Kutswane River, and then into the Moretele River. 

2.5.5 Pollution 

Pollution on the site and surrounding area is average. Sources of pollution in the 
area consist of urbanisation (Soshanguve township), the illegal waste dump, 
traffiC noise and movement. and limited agricultural activity. None of these has, 
however, a direct or detrimental impact on the proposed development of the site. 
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3. ENVIRONMENTAL POLICIES & LEGISLATIVE FRAMEWORK 

Environmental policies guide development in specific areas, whereas the 
legislative framework governs environmental controls relating to development. 

3.1 National Government policies & legislation 

3.1 1 Constitution of South Africa 

The Constitution (Act 200 of 1993) gives every person the right to an 
environment that is not harmful to their health and wellbeing. Everyone, thus, has 
the right to have the environment protected for present and future generations 
through reasonable legislative and other measures that prevent pollution and 
ecological degradation, promote conservation and secure ecologically 
sustainable development and use of natural resources while promoting justifiable 
economic and social development 

3.1.2 Development Facilitation Act (DFA) 

The Development Facilitation Act (Act 67 of 1995) has 3 main objectives. Firstly 
to provide a coherent policy framework for land development, land registration 
and planning; secondly to speed up and facilitate the approval of land 
development applications; and thirdly to provide for the overhaul of existing 
planning and land development frameworks, The DFA, thus, introduces 
extraordinary measures to facilitate and speed up the implementation of 
reconstruction and development programmes and projects. The Act further 
includes general principles governing land development, including nationally 
uniform procedures for the subdivision and development of land in urban and 
rural areas so as to promote the speedy provision and development of land for 
residential, small-scale farming or other needs and uses. 

3.1.3 Environmental Conservation Act (EGA) 

The Environmental Conservation Act (Act 73 of 1989) requires that likely 
environmental effects of activities be taken into consideration before decisions in 
this regard are taken, The objective of such an assessment is to promote 
sustainable development towards achieving and maintaining an environment that 
is not harmful to people's health or wellbeing. Sections 21, 22 and 26 of the Act 
strive to integrate environmental impact management with development activities 
with the aim to ensure more responsible and environmentally sensitive 
development 

Buffer zones, although not officially gazetted, for industries, sewage treatment 
works, landfill sites and mine dumps have been formulated to control 
development adjacent to the said activities. Criteria against which development 
applications in close proximity to these listed land uses will be evaluated is 
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formulated in the policy document Information layers and buffer zones for 
industries, sewage treatment plants, landfill sites and mine dumps (DACEL 
2002). 

3.1.4 National Water Act (NWA) 

The National Water Act (Acl 36 of 1998) requires that any water resource, along 
with the associated natural environment be protected from development that 
could potentially significanlly alter their natural structure and function. Objectives 
of the Act include the sustainable use of water for the benefit of all users, the 
protection of the quality of water resources, and the need for integrated 
management of all aspects of water resources. 

3.1.5 National Environmental Management Act (NEMA) 

The National Environmental Management Act (Act 107 of 1998) seeks to provide 
for cooperative environmental governance by establishing principles for decision
making on matters affecting the environment. The Act, furthermore, includes that 
environmental management must place people and their needs at the forefront of 
its concern, and to serve their physical, psychological, developmental, cultural 
and social interests equitably. 

3.1.6 National Heritage Resources Act 

The National Heritage Resources Act (Act 25 of 1999) aims to promote good 
management of the national estate, and to enable and encourage communities 10 
nurture and conserve their legacy for future generations. The national estate may 
include places, buildings, structures and equipment of cultural significance; 
landscapes and natural features of cultural significance; archaeological and 
palaeontological sites; graves and burial grounds. 

3.2 Provincial Government policies & legislation 

3.2.1 Urban Edge 

The site falls within the Urban Edge, which has to do with containing urban 
spread and the densification of development within the urban edge. The 
proposed development, thus, falls within the containment of urban development 
east of Soshanguve, 

3.2.2 Buffer Zones 

Buffer zones are defined as protection strips between different types of 
development (ie airports, sewage plants, power plants mining). No buffer zones 
are applicable to the site. Buffer strips should be provided along the tributary of 
the Metsi Metsuane spruit and Soutpanspruit and associated weiland sites. 
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3.2.3 Ridges policy 

The ridges policy, in general, provides for the protection of ridges due to its 
prominence, sensitivity, steeper slopes, microclimate variation, and landscape 
value. The slight ridge on the site is not identified within the GOARD C-plan. 

3.2.4 Red Data species 

Two Red Data species have been established on the site - Boophane disticha 
plant, which will be transplanted, and Python nataiensis reptile, which will be 
relocated. 

3.2.5 Agricultural Potential 

The agricultural potential of the area is deemed low to average due to limited soil 
depth, occurrence of rock, and slope of the land. 

3.3 Local Authority policies & legislation 

3.3.1 Land Development Objectives 

The land development objectives for the area indicate residential, agricultural and 
commercial development along the R80 Mabopane freeway corridor. 

3.3.2 Integrated Development Plan 

The Haakdoornboom Spatial Development Framework (SDF) has recently been 
revised and supports the proposed development of the area. 
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4. PROPOSED PROJECT EVALUATION 

4.1 Need & desirability 

The need for the proposed mixed use township establishmenUdevelopment in 
the area (this application as well as the proposed Business 2 mall surrounded by 
this application) is based on the current and future growth trends anticipated for 
the area, combined with investment potential, availability large tracts of land, and 
development opportunity identified by the Applicant This application deals with 
the proposed township establishment on just over 48,95ha both sides of Mopanie 
Road 

The desirability of the proposed mixed use township establishment can be 
defined as its proximity to Soshanguve, convenience for local community, the 
availability of infrastructure in the area, and the compatibility of the proposed 
development with surrounding urbanisation. 

4.2 Alternatives 

Two alternative layouts have been evaluated, namely the initial alternative 1 for 
township establishment prior to environmental studies, and the preferred 
alternative 2 consisting of the subsequent integrated site master planning 
acknowledging environmental sensitivities and constraints. Detail investigations 
have been or are currently conducted (desktop studies, site investigations, 
specialist investigations). Again the proposed development forms part of the 
Business 2 mall development under separate application. 

The initial Alternative 1 (Drawing 3) consists of the initial urban design concept 
formulated during early conceptualisation of the proposed development. This 
alternative represents a complete development of the site, excluding only the 
1: 1 00 year f100dline along the southern boundary of the site. This layout 
represents the initial layout prior to environmental studies and refers to 
Onderstepoort X34, A. B, C& D (as per project title). 

The preferred Alternative 2 (Orawing4) consists of the proposed mixed use 
township establishment consisting of Residential 1 (21,3683ha), Special for 
Mixed Uses (9,39ha), Public Open space (8,0837ha), Public Streets (7,604ha), 
Special for Public Garage/Car Wash/Place of Refreshment (1,39ha), Special for 
Various Uses (O,83ha), Special for Community Uses (0,224ha) and Municipal 
(0,06ha). 

The initial reference to Onderstepoort X34, A, B, C & D has subsequently 
changed to Onderstepoort X34 (as previously), Onderstepoort X38 (previously 
A,B&C) , and Onderstepoort X39 (previously D). 
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The proposed road network also optimises the circulation between Soshanguve, 
Soutpan road and Mopanie Road, as well as access and traffic distribution to and 
from the proposed development to Soshanguve, and to the R80 Mabopane 
freeway. Three alternatives for the upgrade of the Mabopane freeway (road R80) 
and mopanie Road intersection have also been investigated, with the preferred 
alternative a T-junction from the R80 onto Mopanie Road. 

4.3 Alternative uses 

No alternative uses have been evaluated since the proposed development is 
based upon a mixed use development representing the current and future 
development needs of the area. Again it is pointed out that this proposed mixed 
use development fonms an integral part of the proposed Business 2 mali 
development under separate application. 

The no-go option represents the continued use of the site for grazing/cultivation, 
which is economically marginally viable. The area is also under development 
pressure due to its location east of Soshanguve, and the location along the R80 
Mabopane freeway, with associated exposure, access, and noise generation. 

4.4 Development proposal 

The preferred Altemative 2 represents an environmentally integrated township 
layout based on the evaluation and interpretation of existing site resources, 
needs and tendencies, township layout principles and engineering 
considerations. The proposed development will consist of a mixed use township, 
consisting of Residential 1 (21,3683ha), Special for Mixed Uses (9,39ha), Public 
Open space (8,0837ha), Public Streets (7,604ha), Special for Public Garage/Car 
Wash/Place of Refreshment (1 ,39ha), Special for Various Uses (O,83ha), Special 
for Community Uses (O,224ha) and Municipal (O,06ha). Total area for 
development measures 48,95ha. Again it is pointed out that this proposed mixed 
use development forms an integral part of the proposed Business 2 mali 
development under separate application (Gaut 002/13-14/E0344). 

The upgrading of the Mabopane freeway (road R80) and Mopanie Road 
intersection has also been investigated and a T-junction is recomme3nded, until 
the Mabopane freeway is constructed further north in the future. 

The proposed development will provide convenient and much needed facilities 
and activities for Soshanguve residents, which will compliment existing facilities 
in the area. 
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4.5 phasing 

Phasing of the proposed development will depend upon the economic climate in 
South Africa as a whole and the Soshanguve area in particular. The anticipated 
phasing (based upon current trends and demand) as follows: 

• The proposed filling station as part of this application (less than 80m3 storage 
and handling of dangerous materials) - Onderstepoort X34. Bulk services 
installation (roads, water, sewer, slormwater, electricity) will be installed 
concurrently and as required. 

• The proposed mall - Onderstepoort X33 (under separate application Gaul 
002l13-14/E0344). 

• Onderstepoort X38 mixed use development 
• Onderstepoort X39 mixed use development 

5. PUBLIC PARTICIPATION 

5.1 Interested & affected parties 

Interested & Affected Parties (lAPs) were notified as per gUidelines prescribed in 
the National Environmental Management Act (NEMA), Act 107 of 1998. Adjacent 
landowners' information was obtained from Tshwane Metro and personal contact 
on site. Ward Councilor and Local Authority information were obtained from 
Tshwane Metro. No other lAPs could be established. 

Legal procedures 

The two (2) EIA applications (Mixed use township establishment, Business 2 mall 
development) were advertised simultaneously since they represent an integrated 
whole. lAPs were notified by registered mail on 08 May 2014, with a 30 day 
period to register as lAPs (Annexure B). The same advertisement were erected 
on site (Annexure C) and published in the Pretoria News newspaper (Annexure 
D) on 08 May 2014, also allowing a period of 30 days to register as lAPs. This 
registration period expired on 08 June 2014. No parties registered as lAPs. 

5.3 Information transfer 

No parties registered as lAPs and, thus, no further communications were 
necessitated. The EIA Scoping report was, however, simultaneously submitted to 
Tshwane Metro, Department of Water Affairs (DWA) and Gautrans, although 
neither of them registered as lAP. Feedback was only received from Tshwane 
Metro (see Annexure P). 
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5.4 Significance of key issues 

Although no objections and/or concerns were raised by any party, the 
significance of key issues were determined by the following methodology: 

.. Environmental standards 

.. literature search of available relevan! information 

.. Site evaluation and sensitivity analysis 

.. Specialist input 

.. Level of public concern 

.. Mitigation potential to reduce severity of impacts 

.. Professional experience and training 

.. Internal discussions (brainstorming, nominal group technique, workshops) 
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6. ENVIRONMENTAL IMPACT ASSESSMENT OVERVIEW 

6.1 ~9nservation status 

The conservation status of the site is deemed high, due to natural grassland with 
some overgrazing, the two spruits with associated wetlands, as well as the 
koppie in the northeast of the site. The site is primarily covered with veldgrass, 
with the Soutpanspruil and associated wetland to the northeast, the tributary of 
the Metsi Mesuane Spruit with associated wetland and hillslope seepage to the 
south, and some indigenous trees on the koppie in the northeast of the site. The 
visibility of the site from the R80 Mabopane freeway is good, from Mopanie Road 
is also good, and from the M35 Soutpan/Onderstepoort road is average, The 
impact on the wetlands will be reduced by preserving both spruits within the 
1:100 year floodline, as well as the associated wetlands and and hillslope 
seepage with a 30m buffer around, Stormwater drainage from the proposed 
township will be decentralised to prevent concentration of stormwater. A 
stormwater management plan will be formulated in order to determine outlet 
positions, siltation prevention mechanisms, attenuation alternatives and velocity 
reduction methods, Groundwater aquifer recharge is also anticipated due to 
increased flow in the spruit 

6,2 Site opp()rtunities 

Site opportunities are those site characteristics presenting a positive contributionl 
impact towards the development of the site, from both a development and 
conservation perspective, 

• Soutpanspruit and associated wetland, 
• Tributary of the Metsi Mesuane Spruit, with associated hillslope seepage 

and wetland. 
• Natural koppie with indigenous vegetation, 
• Low agricultural potential 
• Geotechnical suitability of the site is apparently good 
• Developable slopes orientating south and north, 
• Groundwater table apparently deep. 
• Potential aquifer recharge, 
• Access and exposure to R80 freeway, 
• Existing development in the adjacent Soshanguve 
• Demand for development in the area, 
• Infrastructure capacity/availability" 
• Support of Tshwane Metro. 
• Compatibility with adjacent land uses 
• Potential for mixed use development. 
• Potential for integrated development including the mall on separate 

application, 
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6.3 Site constraints 

Site constraints are those site characteristics presenting a neutral to negative 
impact, thus presenting a challenge towards its meaningful integration into the 
development of the site. These constraints may be mitigated to some extent, may 
be converted into an asset/positive impact, or may have to be accommodated as 
a restrictive or negative impact on the development. 

• Potential perched water table in low lying areas. 
• Potential expansive clays in low lying areas. 
• Potential wetland disturbance during construction . 
• Noise from freeway and other roads. 
• Disturbance from MBO freeway. 

6.4 Ecological sensitivity 

The ecological sensitivity of the site is deemed high to average, primarily due two 
spruits/watercourses and associated hillslope seepage/wetlands, and the 
prominent natural koppie, which should be preserved. GOARD Biodiversity 
feedback has been received and investigated (see Annexure 0 , G and J) 

6.5 Development potential 

The site development potential represents the capacity of the site to 
accommodate the proposed development in an environmentally sensitive and 
responsible way. 

The development potential of the site are considered as good, based upon the 
above opportunities and constraints, the integration of ecologically sensitive 
areas (spruits and koppie), existing Soshanguve township west of the site, 
suitable geology, developable slopes, the proximity to existing development, 
good access, availability of the land and compatibility with the Tshwane 
Haakdoringboom SDF. 

6.6 Community involvement 

Community involvement has been extensive, as has been presented under Item 
5 in this report . All legal advertising and notifications have been met and 
exceeded. No lAPs registered for the project, although Tshwane Metro and Dept 
of Water Affairs (DWA) have been provided with copies of this report . 

6.7 Development alternatives 

Two alternative layouts have been evaluated, namely the initial alternative 1 for 
township establishment prior to environmental studies, and the preferred 
alternative 2 consisting of the subsequent integrated site master planning 
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acknowledging environmental sensitivities and constraints. Detail investigations 
have been or are currently conducted (desktop studies, site investigations, 
specialist investigations). The proposed development forms part of the Business 
2 mall development under separate application. 

6.8 Environmental impacts 

Environmental impacts can be summarised as follows: 

.. Environmental impacts on natural resources include the Soutpanspruit and 
associated wetland, tributary of the Metsi Mesuane Spruit With associated 
hillslope seepage and wetland, matural koppie, geotechnical precautions 
required during construction, potential expansive clays in areas, potential 
perched groundwater table, potential aquifer recharge, and potential 
disturbance of wetlands during construction period. 

• Environmental impacts on physical resources include land use planning and 
rezoning, integration of layout with environmentally sensitive features, traffic 
impact, stormwater management, proximity to existing development, access 
to the existing and proposed facilities, and provision of bulk infrastructure. 

.. Environmental impacts on sensorial resources include high visibility/exposure 
of the site, urbanisation to the west of the site, and noise from the M80 and 
other roads around the site. 

The significance of impacts will be outlined under Item 6.10 below and the 
identification, significance and mitigation of impacts will be discussed under Item 
6.11 below. Further aspects relating to feedback from Tshwane Metro is, 
however, addressed first, under Item 6.9 below, in order to integrate it into the 
identification, significance and mitigation of impacts. 

6.9 Issues raised by Tshwane Metro 

The following issues have been raised by Tshwane Metro's Environmental 
Management Services Department, which will be presented in the same 
sequence as listed by them under Item 5 - Recommendations, in feedback dated 
23 September 2014 (see Annexure P) 

• 5(a) Detailed layout plan, overlaying all sensitivities is attached as Dwg 4 in 
this report. No lAPs registered, thus no communication of layout plan to lAPs. 

e 5(b) Detailed stormwater management plan has been prepared by the 
consulting engineers and is attached as Annexure H in this report. 

e 5(c) Identified specialist stUdies have been conducted and are included as 
Annexure F - geotechnical report, Annexure J - Vegetation report, Annexure 
G - wetland report, Annexure K - Traffic impact study, Annexure N -
Heritage impact study, Annexure L - Civil engineering services report, and 
Annexure M - Electrical engineering services report. 
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• 5(d) Confirmation of service capacities are included in the engineering 
services reports - Annexure L - Civil engmeering, and Annexure M -
Electrical engineering, 

• 5(e) Same as Item 5(c) above, 
• 5(f) General rehabilitation plan - Rehabilitation guidelines and requirements 

are presented in the Environmental Management Programme included as 
Annexure Q in this report, 

• 5(g) Environmental Management Programme See Annexure Q, 

No specific requirements have been identified by GOARD in their feedback dated 
04 September 2014, and the EIA Scoping report has thus been finalised into this 
EIR by integrating the feedback received from Tshwane Metro, as well as 
aspects identified in the Plan of Study included in the EIA Scoping report 

6,10 Significance of impacts 

The significance of impacts was determined by the following methodology: 

• Environmental standards 
• Literature search of available relevant information 
• Site evaluation and sensitivity analysis 
• Level of public concern 
• Mitigation potential to reduce severity of impacts 
• Professional experience and training 
• Internal discussions (brainstorming, nominal group technique, workshops) 

The identification and significance of impacts are presented as part of the 
mitigation measures tabled under Item 6,11 below, 

The identification, significance, and mitigation of impacts are presented together 
in table form for ease of reference, since they are all interrelated and culminating 
in either the integ ration lin corporation , omission, or reducing/mitigation of the 
anticipated environmental impacts, thus ensuring an environmentally integrated, 
ecologically sensitive, and optimally utilised development proposal. 

6,11 Mitigation of impacts 

Mitigation measures are formulated to reduce the significance of negative 
impacts and to increase the significance of positive impacts on the 
site/environment or the proposed development, towards the optimal utilization of 
site resources in an environmentally sensitive manner. These measures will be 
presented as the nature, probability, duration, extent, and intensity of impacts, 

These aspects will also be addressed in the Environmental Management 
Programme (EMPr) - see Annexure Q in this report, 
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The following definitions of terms used will apply: 

• Nature of impact - whether the impact is positive, neutral, or negative. 
• Probability - The likelihood of the impact occurring 

o Improbable - the possibility of the impact to materialize is very low. 
o Probable - a distinct possibility that the impact will occur. 
o Definite - the impact will occur regardless. 

• Duration - The lifetime of the impact 
o Short - 0-5years. 
o Medium - 5-15years. 
o Long - the impact will cease after the operational life of the activity. 
o Permanent - impact will remain. 

• Extent - Whether the impact is on a local, regional or national scale. 
• Intensity - The severity of the impact 

o Low - the impact affects the environment in such a way that natural 
and social fUnctions and processes are not affected. 

o Medium - the affected environment is altered by natural and social 
functions and processes and will continue albeit in a modified way. 

o High - where natural and social functions or processes are altered 
to such an extent that it will temporarily or permanently cease. 

• Recommendations Ways in which the impact will integrated or mitigated. 

The following mitigation measures are recommended: 
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ENVIRONMENTAL IMPACTS, SIGNIFICANCE AND MITIGATION FOR ONDERSTEPOORT X34, A, B, C & D 

DESCRIPTION NATURE PROBABILITY DURATION EXTENT INTENSITY RECOMMENDATIONS 
Planning and design posillve definite long regional medium In accordance with national, provinCial & 

local legislation & regulations. 

Geology & geotechnical aspects negative probable short local low Test pits to be dug & evaluated for all 
foundations. Foundation designs by civiil 
structural engineers to geotechnical report 
recommendations. 

iSoll- topsoil negative probable short local low Topsoil (top 250mm layer) to be removed 
from construction areas and to be 
stockpiled in rows not exceeding 2m high 
for use during landscaping. 

Blasting negatlve-Iprobable--' ,short -I'"lo-c-a'C'l --+m-e-cd,..iu-m--~"lfc-b·l:a·sting is required the community within 
a 2km radius from the site shall be notified 
in advance. Blasting shall be done in 
accordance with the Explosives Act of 
1956, at appropriate times. All buildings 
and structures in the area shall be 
Inspected for damage prior to and after 
blasting operations, and all damage shall 

_t-~--_+.b::cec-r-e-"p-a-ir--ed by the Contractor. 
Vegetation indigenous positive definite long local medium Riparian zones, hitlslope seepage areas, 

and indigenous vegetation on prominent 
koppie/elevation in the northeast of the site 
to be protected and to be considered as no
go areas, No plants should be removed 
from these areas. All new planting in road 
reserves and public spaces to consist of 
primarily indigenous trees and shrubs. 

Wetlands negative probable short local medium DWA water use licensing to be obtained for 

---- ~~---- ------

stormwater outlets into the two I 

watercourses, and for vehicle bridge 
crOSSing the spruit. No other access to be • 
allowed Into 1: 1 OOyear fioodline, 32m bUfferl· 
zone or hillslope seepage areas. 



--

DESCRIPTION NATURE PROBABILITY DURATION EXTENT INTENSITY RECOMMENDATIONS 

Hydrology - groundwater table negative definite short local low Seasonal perched roundwater table 
anticipated . 

• stormwater drainage negative probable short local low Storm water management system designed 
by engmeers to be implemented. Cutoff 
drains to be provided at excavations during 
construction activities. 

Low agricultural potential 
----- !-~~c.:-- long 

--- ---- ------
Topsoil to be removed and stockpiled for negative :u~'" me local medium 
later use. 

Vegetation· exotic invaders negative definite shori- local medium Exotic trees to be removed from the site. 
All other exotic invaders also to be 
removed. 

Vegetation· existing Indigenous positive definrte long local low Existing indigenous/natural vegetation, 
especially koppie and wetlands. to be 
protected and enhanced. 

Vegetation biodiversity positive definite long local medium Wetland and hillslope seepage areas to be 
and enhanced. 

Vegetation· rehabilitation negative definite short local medium All disturbed areas should be revegetated 
upon completion of construction. 

[Wildlife - Risk of and negative probable short local low No wildlife to be harvested for food. No 
damage/destruction of habitat wildlife to be caught or injured. No nesting 

or sites to be disturbed 

Red Data species slight medium local low yu .v,' found on site to be by 
snake expert to suitable habitat If 
specimens of unique character is 
encountered it should be reported. . ~~ ~~" - ---- -- ---

OWA registration and licensing positive definite long local medium DWA licensing applications for stormwater 
outlets into the sprult and for 'w~"'" the 
spruit to be obtained. 

Access negative definite long local low Access to be provided as indicated on the 
Site Development Plan and to be approved 
by Gautrans and Tshwane Metro. 
Mabopane freeway (road ReO) and 
Mopanie Road intersection also to be 
upgraded to Gaulrsns and Tshwane Metro 

----
approvaL 
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DESCRIPTION NATURE PROBABILITY DURATION EXTENT INTENSITY RECOMMENDATIONS -=--... 
Construction camp negative definite short local high Location of construction camp to be 

clearly demarcated and to be at least 100m 
from spruit Site facilities to include kitchen 
and ablution facilities. Chemical toilets shall 
be provided. Toilets to be serviced once per 
week, toilet paper to be provided at all 
times, and daily inspections to be done to 
ensure proper use and hygiene. Refuse 
generated shall be collected on a daily 
baSis, placed in a suitable closed container 
on site, and shall be removed weekly from 
the site to a licensed commercial disposal 
facility. Potable water shall be sufficient 
for drinking, Cooking, and ablutions and 
shall be available at all times. Pollution 
(dust, noise, smoke, spillage) shall be 
minimised according 10 Recommendations 
under POLLUTION in this document. Any 
pollution of ground or surface water shall 
be reported to both the Environmental 
Officer and the Dept of Water Affairs 
(DWA) . 

. ~~. 
Construction camp negative definite short local high Fuelling and servicing of vehicles shall 

be done off site If fuelling on site, then 
dedicated bunded area for fuel tanks 
contain any spillage size to be the 
capacity of the fuel tanks + 10%), and 
plastiC lining under soil around fuelling area 
(where vehicles park to fuel up). In the 
event of a breakdown immediate steps 
shall be taken 10 prevent any spillage If 
spillage occur, it shall be repcrted 
immediately to the ELO, ECO and shall be 
contained and cleaned up Immediately . 

. 
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DESCRIPTION NATURE PROBABILITY DURATION EXTENT INTENSITY RECOMMENDATIONS 
~-

Construction camp negative definite short local high Cement 1II1l""9 shall only be done a\ areas 
allocated by Ihe Engineer, in consultation 
with the EnVironmental Officer Cleaning of 
cement mixing and handling eqUipment 
shall only be done using proper cleaning 
trays, All empty containers shall be 
removed from the site, Any spillage must 
be reported to the Environmental Officer for 
cleanup measures~ No dumping of concrete 
on or around Ihe sile, 

Construction camp negative ~njle short local ~~ Dangerousandtoxic".a,c.,a.~suchas 

fuel, oil, paint, and herbicides shall be 
stored in bunded areas under lock and key 
in well-ventilated areas, Sufficient 
precautions shall be laken during handling 
to prevent any pollution, Any spillage shall 
be reported immediately to the ELOIECO 
for cleanup measures, Rehabilitation of 
campsite upon completion of construction 
shall be by removal and cleanup of all 
plant, equipment, matenal, and waste, 
Thereafter the site shall be >~d' "',"", 

seeded with Indigenous veld grass seed, 
and maintained until coverage of the area 

,-~ 
to the satisfaction of the ELOIECO, 

Infrastructure· electrical negative definite long local high Planning to be finalised, documentation to 
be completed, and lenders 10 be obtained 
for bulk supply for Ihe proposed proJect, 

Landuse and bulk services positive definite long local high Provision of bulk services (water, 
stormwater, sewer, electricity) to be 
finalised With Tshwane Melro, 

land use • servitudes pOSitive definite long local medium IU~' ; to be ,cl;:"ce,eJ for bulk 
electrical supply, bulk waler, sewer supply, 
and stormwater disposal across other 

,~ -~ 
-~ 

properties to spruit 



DESCRIPTION NATURE PROBABILITY DURATION EXTENT INTENSITY RECOMMENDATIONS • 

Health & safety negative definite short local medium Health & Safety practitioner to be 
appointed. Health & Safety plan to be 
formulated and implemented on site dUring 
construction. Extreme care to be exercised 
whiie working in proximity of existing live 
power lines and substation. 

---~ 

Safety and positive probable long local low PrOVide fence around transmission line and 
controlled access, with 24hour security, at 
substation. Security to be strict during 
construction activities due to nature of 
materials to be used. 

---- C----. -
Safety and security negative probable long local medium Emergency~, '''' ,,,,~,.',,y'plans for fire, 

accident and criminal activities to be 
finalised with SAPD, Local Authonty and 

Special is! reports positive U~"""y long local medium All measures and '~,!U" v 'U'''~ 
stipulated in the specialist reports to be 
strictly adhered to. Penalties to be instituted 
for non-compliance 

----~ 

lnfiux of labour during construction negative probable short local medium No labour to be hired at the entrance to the 
site. No lOitering to be allowed outside the 
entrance to the construction site. 

---- --,-- - --- '-----, ---

Employment opportunities positive probable long regional medium Employment mng 
(contractors, sub-contractors, labourers) 
and limited employment during operational 

1-;:;---', -- --~,,,;;::- ----~-

phases_ 

probable long low Awareness 01 the importance and Environmental awareness local 
conservation of the spruit to be 

Waste disposal negative probable' ---- long IiCcal _. medium Waste . during cu",,,u,,,,v, as per 
recommendations under CONSTRUCTION 
CAMP. Waste disposal during operational 
phase to be handled on a weekly basis by 
Local Authority contractors. Recycling of 

Ipaper, plastic qiass tins oil and flUJds. 



DESCRIPTION NATURE PROBABILITY DURATION EXTENT INTENSITY RECOMMENDATIONS 
Heritage negative delinite short local medium Two cemeteries 10 be preserved in situ In 

the evenl that graves or other artelacts or 
bones are found during excavations, all 
work shall slop and the ElOIECO shall be 
informed~ 

~~ ~~c~ ~~~~ " - - --- - ---
Heritage negative definite short local medium All structureslbuildings identified in the 

Heritage Impact Study to be recorded and 
permits to be obtained from SAHRA prior to 
demolition~ 

Pollution 
~~ ~~ 

negative probable medium local medium Veld fireslsmoke 10 be minimized Ihrough 
controlled burning~ Open fires to be 
minimized, Gaseous emissions by 
construction vehicles 10 be minimized by 
ensuring Ihat vehicles and equipment! plant 
are in good working order, Noise dUring 
construction to be limited 10 normal working 
hours and proper mechanical fitlings. Dust 
during construction to be controlled by 
damping offlspraYlng of haul roads and 
stockpiles~ Surface water to be contained 
by earth berms during construction, All 
water pollution to be reported to the 
Regional Office of Water Affairs~ Spillage 
of any kind shall be contained where 
possible, reported immediately to 
ElOIECO, and cleaned up, 

Stormwater management positive definile long local low Stormwater management pian prepared by 
engineers to be implemented, in 
consultation with ECO, 

Rehabilitation after construction 
- ---- ~" ~~~~ ----

positive definite short local low All disturbed areas to be rehabilitated to its 
former natural state upon completion of 
construction. 

Compliance wilh legislation positive definile long local medium All construction 10 comply with NHBRC, 
NBR and SABS standards and regulations, 

- ~~-~~~ ~~ 



- ----

~. DESCRIPTION NATURE PROBABiliTY DURATION EXTENT INTENSITY RECOMMENDATIONS 
Solid waste disposal negative definite long local low Waste to be removed weekly to a 

registered dump site, either by the local 
Authority or a contractor to a registered 
dump site. 

Disturbed areas negative definite medium local high All disturbed areas to be rehabilitated or to 
be integrated into landscaping around the 
site, 

-- - -----~ --- -----
Environmental Management Programme positive delinite long locai medium EMPr to be '" ,~,~. ,e",w on site to regulate 
(EMPr) pre-construction, construction and post-

construction phases of the development 
. 

~,-- ----
-local-

----- ---- 0-,- ----
Clearing of vegetation negative definite short medium Vegetation shall be ~,~y, ~J Irom 

construction areas in order to provide 
vehicular access to the site, both lor 
construction and delivery of materials. Only 
areas necessary for construction should be 
cleared to minimise erosion, 

---- --- - -,---- ---- ---" ---- ,=--' -----
Financial constraints negative probable short local medium "'~, constraints (Professional fees, 

mterest) and time constraints 
approvals, price increases) to be 
minimised. 

-- --~, -



6.12 Environmental Management Programme (see Annexure Q) 

The Environmental Management Programme (EMPr) is submitted in support of 
this Environmental Impact Report (EIR) and consists of aspects relating to 
environmental compliance during pre-construction, construction, and posl
construction/operational phases of the proposed development 

7. RECOMMENDATIONS 

Recommendations pertaining to the granting of EIA Authorisation for the 
proposed development consist of an Environmental impact statement, based 
upon this EIR and the expertise of the EAP, as well as a Conclusion to finalise 
the application. 

7.1 Environmental impact statement 

This EIA Scoping report evaluated all the available and relevant information, 
combined with the site evaluation (opportunities and constraints), environmental 
policies and legislative framework, interested & affected parties involvement, and 
assessment of the proposed development on the site. 

This statement is based upon the following considerations: 

• Environmental considerations 
Soutpanspruit and associated wetland 
Tributary of the Metsi Mesuane spruit, hillslop seepage and wetland 
Geological suitability 
Deep to shallow soils with expansive clays 
Stormwater management 
Potential perched groundwater table 
Low agricultural potential 
High visibility 
High ecological sensitivity 
Low levels of pollution 
Two Red Data species 

• Socio-economic considerations 
Essential services provision 
Investment opportunities 
Employment 
Convenience 

- Adjacent landowner consent 
lAP liaison 
Safety and security 
Economic empowerment 
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• Technical considerations 
Geotechnical precautions 
Developable slopes 
Compatibility with Haakdoringboom SDF 
Local Authority support 

• Financial considerations 
Investment within Tshwane Metro 
Development within Tshwane Metro and Mabopane corridor 
Provision of essential services 
Financial feasibility 

7.2 Conclusion 

The Environmental Impact Report (EIR) for proposed mixed use township 
establishment on Part of Portions 68, 69, 112, 113 & 115 and Portions 114 & 116 
of the farm Onderstepoort 266-JR deals with an overview of the site in both its 
regional and site specific context 

Aspects to be investigated include natural (geology, soil, topography, hydrology, 
climate & microclimate, vegetation, wildlife), physical (location, access, traffic, 
infrastructure, landuse, safety & security, legal, social, economic, heritage) and 
sensorial (visual, spirit, smell, sound) characteristics, ecological and 
environmental processes, environmental policies and the legislative framework, 
evaluation of the proposed project, as well as public participation, 

The environmental impact assessment deals with the following aspects: 
conservation status, site opportunities and constraints, ecological sensitivity, site 
development potential, community involvement, fomnulationfidentification of 
environmental impacts, the significance of impacts, the mitigation of impacts, and 
an Environmental Management Programme (EMPr), 

Aspects reflected in the Plan of Study in the Scoping report, as well as feedback 
received from Authorities, have been integrated into the EIR 

No aspects that could not be mitigated or integrated, both from an environmental 
and development perspective, have been found and the proposed development 
is, thus, recommended for EIA Authorisation. 
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ANNEXURE A - EAP INFORMATION 



ecologiCA F R I KA 
planning & desig n studio 

PRACTICE PROFILE 

environmental studies 
landscape architecture 

earth & eco a rc hitec ture 
golf & sports architecture 

environmenta l engineering 
e nviro resource economics 

ecologic AFRIKA is an environmental planning , landscape architectural, architectural, sports 
architectural and environmental engineering consultancy - based upon both large and small 
private practice training and experience - consisting of professionals with CAD, environmental, 
landscape/sports/architectural , ecological, horticultural, technical, and administrative support. 
ecologic AFRIKA is based in Centurion, South Africa. 

PHILOSOPHY 

ecologic AFRIKA designs with nature ... using the site as primary design determinant, integrating 
site resources with development towards creating a balance between development and 
conservation ... 

ecologic AFRIKA believes in guidance from the Upper Hand, towards adding value through our 
international and local training, education, exposure, and experience in integrated site master 
planning, landscape architecture, environmental studies, ecotourism and resort planning , project 
management, architecture and infrastructure, and golf course architecture. This value increase is 
further enhanced through our background in building construction, environmental engineering , 
turfgrass management, project management, and property development. 

ecologic AFRIKA views each project as a unique entity, and optimise our involvement through 
continuing training and education, research and development, environmental integration, resource 
economics, functionalism and aesthetics, and innovation and flair. 

SCOPE OF SERVICES 

Input 
• Integrated site master planning 
• Environmental studies 
• Landscape architecture 
• Golf & sports architecture 
• Environmental engineering 
• Eco & ethnic architecture 

Output 
• Planning (conceptualisation, community involvement, emerging contractor screening, site 
evaluation, impact assessment, design concepts) 
• DeSign (sketch plans, master plans, illustrations, costings, workshops, reports) 
• Documentation (construction drawings, construction specifications, schedules of quantities, 
tender/quote documents, instruction manuals) 
• Contract administration (construction, skills development, growing-in, retention) 
• Development, maintenance, and management guidelines 

enviro nmenta lly integrated and ecologically susta inable p la n nina , design & development 
PO Box 8079. Centurio n 0046. South Africa ° te l + 2 7(0) 12 66 1 4863 ° fax + 2 7(0) I 2 661 525 1 
Christiaan J Roos ° NCArch, NCEng. BSLArch (Texas A&M), ML (pret), MDP Proj Mgmt (Unisa) 
e·mail: ecologic@mweb.co.za o proverbs .. 9:5§<..§. _ 0 ... ~""eb: www.eco logic afrjLa.co .za 

supporting ecolog icAFR! KA gospel odvenlures 



ecologicA F R I KA 
planning & design studio 

Profile - Christiaan J (Ian) Roos 

environmental studies 
landscape architecture 

earth & eco architecture 
golf & sports architecture 

environmental engineering 
enviro resource economics 

Ian Roos obtained a Bachelor of Science degree in Landscape Architecture at Texas A&M 
University, USA and a Masters degree in Landscape Architecture at the University of Pretoria, SA. 
He also obtained the National Certificates in Architectural Draughting , Civil Engineering, Turfgrass 
Management, and Estate Agency at Technicons, and the Management Development Programme in 
Project Management at Unisa. Ian is a Professional member of the SA Council for the Landscape 
Architectural Profession (PrLArch) and the SA Council for the Architectural Profession (PrSArchT). 

Personal involvement in projects, since 1977, includes: 

• Environmental planning and impact studies - Bokong Nature Reserve, ThabaNchu Waste 
Disposal, Zwartkop landfill site, Songimvelo Natural Resource Reserve, The Downs Nature 
Reserve, Cavaleros Industrial Park, various EIA Scoping and Basic Assessments in Gauteng, North 
West, limpopo, KZN, Free State. Also environmental auditing and compliance monitoring .... 
• Site master planning - Letubi Valley Golf Eco Estate in Mpumalanga, Bondev Park Residential 
Estate in Centurion, Tsehlanyane National Park in Lesotho .... 
• Ecotourism and resort planning - Berg & Dal and Roodewal camps in Kruger Park, Fika Patso 
Dam tourism potential study, liphofung Cave Cultural Heritage Centre in Lesotho, Fancourt Golf 
Resort, Brisbane hunting lodge in the Kalahari .... 
• Landscape architecture - Hedgehog's Nest Country Lodge, Eldopark and Eldoglen residential 
estates parks, Fancourt golf resort & estate, Dainfern golf estate gatehouse and club complex, 
Midstream/Midfield/Midlands residential estates parks and streetscape, National University of 
Lesotho library Plaza, Emdeni library and Uncle Tom's Hall in Soweto .... 
• Golf course and sports architecture - Dainfern Residential Golf Estate, QwaQwa Golf Course, 
Golfpark Bad Munder in Germany, Crown Colony Golf Estate in Texas, USA, Family Golf Centre, 
Alexandra and various Soweto soccer facilities , various tennis/ basketbalVnetball/squash courts, 
Emndeni and Eldoglen sports halls .... 
• Community involvement - Community participation, emerging contractor screening, training and 
economic empowerment at Alexandra soccer complex, various Lesotho tourism development 
projects, and various Soweto sports development projects .... 
• Project Management - Midstream Estate landscaping, Moletsane Sports Complex in Soweto, 
Alexandra Square 1 Soccer Complex, Family Golf Centre .. .. 
• Architecture - Eldopark gatehouse, Mattanu Game Ranch lodge, Eldoglen sports facilities and 
clubhouse, Moletsane sports tavern, Brisbane hunting/safari lodge, Rustenburg lodge .... 
• Infrastructure - liphofung Cave power/sewer/water, Alexandra and Soweto soccer fields, 
Hillbrow and Soweto tennis/basketball/netball courts, Emndeni sports hall ... 

Ian is married, with two daughters. Personal interests include the outdoor environment, ecological 
restoration , sports and recreation, arts and crafts, wildlife and conservation, and innovative 
evangelism .... 

environmentally integrated Q.od ecologically sustainable planning, design & development 
PO Box B079, Centurion 0046, South Africa • tel + 27(0) 12 661 4B63 • fax + 2 7(0) 12 66 1 5251 
Christioan J Roos • NCArch, NCEng, BSLArch (Texas A&M), ML (Pret) , MOP Proj Mgmt (Unisa) 
e-mail: ecologic@m",,,,b.co.zo _ .... 1'.roverbs 3:5&6 web: www.ecolo icafrika.co.zq 

supporting ecologi cAF RlKA gospel advenlu,es 



ANNEXURE B - ADJACENT OWNER NOTIFICATIONS 



ecologiCAf R I KA 
planning & design studio 

08 May2014 

environmental studies 
landscape architecture 

earth & eco architecture 
golf & sports architecture 

environmental engineering 
enviro resource economics 

Property description _____________ ___ _ _______ _ 

NOTICE OF PROPOSED ENVIRONMENTAL 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 
ONDERSTEPOORT 266-JR, TSHWANE METRO 

IMPACT SCOPING 
112, 114, 115 & 116 OF 

Notice is hereby given that eco log ic AFRIKA planning & design studio, on behalf 
Ablalld (Ply) Ltd , is ap plying to undertake an EIA Scoping Assessment for change of 
landuse ii'om Agricu lture to mixed use township establi shment on the above properties 
located both s ides of Mopanie Road, east of Soshanguve , Tshwane Metro. 

Please study, as an Interested & Affected Party, the attached Notice, Locality Plan and 
Proposed Deve!opment Plan. Flilther information is available from our offices. 

Regards 
ecologic A A 

CJ Roos EAP 
Ce ll 08363573 15 

environmentally integrated and ecologically sustainable planning, design & development 
PO Box8079,Centurion 0046, South Africa • tel+27(0)126614863 • fax+27(0)1266 15251 
Christiaan J Roos • NCArch, NCEng, BSLArch (Texas A&M), ML (Pret), MDP Proj Mgmt (Unisa) 
e-mail : ecologic (@mweb.co.za • Proverbs 3:5&6 • web: www.ecologicafrika.co.za 

supporting ecologlCAFRIKA gospel adventules 



NOTICE OF ENVIRONMENTAL IMPACT ASSESSMENT 
PROCESS 

Notice is given in terms of Regulations published in Government 
Notice No R. 545, according to Chapter 5 of the National 
Environmental Management Act (Act 107 of 1998) of the 
application for an EIA Seoping Assessment, which \vill be 
submitted to Gauteng Province's Department of Agriculture & 
Rural Development, for the purpose of: 

• Proposed mixed use township establishment (Onderstepoort 
X34 A, B, C & D) 

• Property description: Parts of Portions 68, 69, 112, 114, ] 15 and 
116 of the farm Onderstepoort 266-JR, Tshwane 

• Property location: Both sides of Mopanie Road (link road 
between R80 Mabopane freeway and road M35), adjacent east 
of Soshanguve, Tshwane Metro 

• Project reference: Gaut 002/13-14/E0343 
• Proponent: Abland (Pty) Ltd 
• Consultant: ecologic AFRIKA planning & design studio 

PO Box 8079, CENTURION 0046 

• Contact person: 

• Date of Notice: 

Tel 012-6614863 
Fax 012-6615251 
CJ Roos 
Cell 0836357315 
08 May 2014 

In order to ensure that you are identified as an interested and/or 
affected party please submit your name, association, contact 
information and interest in the matter to the contact person given 
above within 30 days of the date of this notice (by 08 June 2014 at 
12hOO noon). 



REFERENCE 

~)l THE APPLICATION SITE 

120 h17 

jl'j! 

102 

89 i 

LOCALITY PLAN 
PROPOSED TOWNSHIP 

SITUATED ON PART OF PORTION 112)14" U'-,I1:, 
THE FARM ONDERSTEPOORT 266-JR 

P'.arGev U)J!'! 

Hlg"'flJii! crnc~ P1m. 

::;hili,i\1 as Gill.lb CrSiClm! 

Highv .. d 
C<)O':"n:m 

nn. CEtn!R1{jh Q()4B 

66,,·:rl30tVZ 
66!)-23:1:1 

PLANDEV rr~ 
Siads· en StreekDeplenners IUC -- l' 
Town and RegIonal Planners ~"~_"~~"~_"_) 

PLAN 1<0 D1887-LOCAUTY PLAN 
1----------,----------.---1 

SCALE: 1 : 20 000 DATE: MARCH 2012 



ecologic A F R I KA 
p lann ing & des ign stu d io 

08 May 20 14 

.l. .).'~ .. 

PQ .. rP·x. .. . l? 4 ... 

environmental studies 
landscape a rchitecture 

earth & eco architecture 
golf & sports architecture 

environmental engineering 
enviro resource ec onomics 

Property description PIN be;; O i";-c':E.iG<:5lCR::.,c;iZ.-1 '266 ' ,.) i? 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOl'ING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
ONDERSTEPOORT 266-JR, TSHWANE METRO 

Notice is hereby given that ecolog ic A FRIKA planning & des ign studio , on beha lf 
;\hll1nd (Ply) Ltd, is appl yi ng to undertake an EIA Scoping A ssessment fo r change of 
lanciuse from Agr icu lture to mixed use townsh ip estab lishmen t on the above properties 
loca ted both sides of Mopanie Road, east of Soshanguve , Tshwane Metro. 

Please study, as an Interested & Affected Party, the attached , otice, Loca l ity Plan and 
Pl'Oposed Development Plan. Further in formation is available from our offices. 

I\cgards 
A 

CJ Roos EAP 
Cell 08363573 15 

envi ronmenta lly Integ rated and eco logically sustainable p lanning, desiqn & development 
PO Box 8079, Centurion 0046, South Afric a • tel + 27(0) 12 661 4863 • fox + 27(0) 12 66 1 5251 
Christioon J Roos • NCArch, NCEng, BSLArch (Texas A&M), ML (Pret), MDP Pro) Mgmt (Uniso) 
~ail: ecologjQ@mweb.co.za • Proverbs 3:5&6 • web : www,ecologlcafriko.co.zo 
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ecologicAf R i KA 
planning & design studio 

08 May 20! 4 
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environmental studies 
landscape architec ture 

earth & eco architecture 
golf & sports architecture 

environmental engineering 
enviro resource economics 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
& 116 OF ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 

ONDERSTEPOORT 266-JR, TSHWANE METRO 

Notice is hereby gi ven that ecologic AFRIKA planning & design stud io, on behalf 
/\bllllld (Ply) Ltd, is apply ing to un dertake an EIA Scoping Assessment for change of 
i"ncl use 1" ,()111 Agriculture to mixed use township establishment on the above properties 
located both sides ofMopan ie Road , east ofSoshangu ve, Tshwane Metro. 

Please st ud y, as an Interested & Affected Pat1y, the attached NOlice, Locali ty Plan and 
Proposed Devel opment Plan. Further information is avai lable from our offices. 

CJ Roos EAP 
Cell 08363573 15 

environmentally inteqrated and ecologic oily sustainoble p lonninq, design & development 
PO Box 8079,Centu rion0046, SouthAfrica· tel+27(0) 126614863· fax+2 7(0) 1266 1 5251 
Chri sTiaan J Roos • NCArch, NCEng, BSLArch (Texas A&M), ML (Pretj , MDP Pro! Mgmt (Un iSa ) 
e ,moil: eco logj£@mweb,coza Praverbs 3:5&6 • web: www.ecoiogicofriko .c o.zo 
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planning & des ig n stud io 
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'. :?;'rl\<,jJ.-'>(-.)s' ... M~. P<o. .... , , ' , .. " , . , .. , 
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Property descr ipt ion ~L AVTHCR-iT'Y 

environmental studies 
landscape a rchitec ture 

earth & eco architecture 
g olf & spo rts architecture 

environmental engineering 
enviro resource economics 

"IO,[,IC£ OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
ONDERSTEPOORT 266-JR, TSHWANE METRO 

Notice is hereby given that ecologic AFRIKA planning & design studio, on beha lf 
Ab land (Ply) Ltd , is app lying to undertake an EIA Scop ing Assessment for change of 
la\louse from Agri cultu re to mixed use township establ ishment on the above propert ies 
loc.lleci both si des of Mopan ie Road, east of Soshanguve , Tshwane Metro, 

Pl ease study, as an Interested & Affeded Party, the attached No ti ce , Locali ty Plan and 
Proposed Development Plan. Further information is available from our offices , 

Regards 
ecologi c A 

C.I Roos EAP 
Ce ll 08363573 15 

environmental ly in tearoted and ecoloolcally sustainable plannino, design & development 
PO Box8079,Centurian0046,SouthAtrico • tel + 27(O} 12 661 4863 • fox+27[O)12 661525 1 
Chri stiaan J Roos 0 NCArch, NCEng, BSLArch [Texas A&M), ML (Pret), MDP Pro j Mgmt (Unisa) 
e·mail: ecologjgffi:>mweb ,co,ZQ • Proverbs 3:5&6 web : www.ec oloQlcofrika.co .ZQ 
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ecologicAF R I KA 
pla nn ing & design stu dio 

OS May 20 14 

.(~.~ ...... . .... . . 

environmentol studies 
londscape architecture 

earth & eco architecture 
golf & sports orchitecture 

environmental engineering 
enviro resourc e economics 

Property description PIN 7 1 ct->c:t\2:~TEPCC:i2-T 2tC6, slK 

!~O'flCE OF PROPOSED ENVIRONMENTAL IMPACT SCO PING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
ONDERSTEPOORT 266-JR, TSHWANE METRO 

Notice is hereby given tha t eco log ic AFRIKA planning & des ign studio, on behalf 
Abland (Pty) Ltd, is app lying to undertake an EIA Scoping Assesslllent for change of 
landuse frolll Agricultu re to Illixed use township estab lishment on the above properties 
located both sides of Mopan ie Road, east ofSoshanguve, Tshwane Metro, 

Please study, as an Interested & Affected Party, th e attached Notice, Locality Plan and 
I' rop(')sed Developlllent Plan, Fu rther information is ava il ab le from ou r offices, 

Rega rds 
ecologic A (A 

CJ Roos EAP 
Cell 08363573 15 

enVironmentglly Integrated and ecolog ically sustginable plan n in~sign & development 
POBox8079,Centurion0046. SouthAfrl ca · tel +27(0)12661 4863 • fox + 27(0)1 2661 525 1 
Christiaan J r!aos • NCArch, NCEng. BSlArch (Texas A&M). Ml (Pret) . MOP Proi Mgmt (Uniso) 
§l·mai!: ecolo~mweb, co,zo • Proverbs 3:5&6 web: www,ecologicafrika,cQ.za 

supporling ecologicAFRIKA gospel odvenlure5 



ecologicAF R I KA 
pla nning & design studio 

08 May 20 14 
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environmental studies 
landscape architecture 

earth & eca architecture 
golf & sports architecture 

environmental engineering 
envira resource economics 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
ONDERSTEPOORT 266-JR, TSHWANE METRO 

"! ,)tice is he reby givel1 th,n ecologic AF RIKA planl1ing & desigl1 studio, on behalf' 
.\bl:lIlti (I 'ly j '-tel , ;s app lyi ng to und ertake an EIA Scopi ng Assessment fo r change of 
land lise from Agriculture to mixed use township establishment on the above propert ies 
located both sides of Mopanie Road, east of Soshanguve , Tshwane Metro. 

Pl ease study, as an Interested & Affected Party, the attached Notice, Locality Plan and 
hoposed Development Plan . fu rther info rm ation is avai lable from Our offi ces. 

Rcgmds 
eco logic A <A 

CJ Roos EAP 
Ce ll 0836357315 

p"[1VIfQn.menlaliv integrated and ecologically susta inable planning , desiQ!L & development 
PO Box 8079, Centurion 0046, South Africa • tel +27(0) 12661 4863 • fox +2 7(0) 12 66 15251 
Christiaan J Roos • NCArch, NCEng, BSLArch (Texas A&M), ML (Pret) , MDP Proj Mgmt (Unlsa) 
e -mail: ecologj£@mweb.co .za ProverbS 3:5&6 web: www.eco lagicafrika, co.za 

suppor11ng e cologlcAFIW(A gospel odvenlules 



ecologicA F R I KA 
planning & des ign studio 

08 May2014 
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environmental studies 
landscape architecture 

earth & eco architecture 
golf & sports architecture 

environmental engineering 
enviro resourc e economics 

!'rupen)' description PiJ'J b] o1'-.:>CER:5T6pcb/~T '~" lIZ 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOrING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, US & 116 OF 
Oi'iDERSTEPOORT 266-JR, TSHW ANE METRO 

Noti ce is hereby g iven Ih at ecolog ic AFRIKA planning & des ign stud io, on beha lf 
;\hland (P ly) Lld, is ap pl yi ng to und ertake an EIA Sco ping Assessme nt for cha nge of 
land use Cro m Agric ulture to mi xed use township establi shment on the above properties 
located bot h s ides ofMopanie Road, east ofSoshanguve , Tshwane Metro. 

Pleasc study, as an Interes ted & Affected Party, the attached No tice , Loca lity I' la l1 and 
Proposed Development Plan. Furtiler info rmat ion is ava ilab le fr om our offices. 

l{cg(Jrds 
eco logic A A 

CJ Roos EA r 
Cell 08363573 15 

en¥ironmenlolly integrated and eco loaically sustainable plannina, desiQ!:)J development 
PO Box 8079, Centurion 0046, South Africa • tel + 27(0)12 661 4863 • fox +2 7(0)12 661 5251 
ChristiOan J Roos • NCArc h, NCEng, BSLArOl (Texas A&M). ML (Pre t) , MDP Proj Mgmt (Unisa) 
e-mail: ecologjQ@mweb.co.za Proverbs 3:5&6 web: www.ecaloqicafriko .ca ,za 

supporUng ecologlcAfRIKA gospel odvenlures 



ecologicAF R I KA 
planning & design studio 

08 May 20 14 

environmental studies 
landscape a rchitecture 

earth & eco architecture 
golf & sports a rchitecture 

environmental engineering 
enviro resource econom ics 

I'roperty descript ion PIN 116 CI~SIEf>oc.e-T ·Z£6 '. J2:. 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 11 4, 115 & 11 6 OF 
ONDE!{STEPOORT 266-JR, TSHWANE METRO 

Notice is he reby given that eco logic AFRIKA plan ning & design studio, on behalf 
. \bl ~",d (Pty) Ltd, is applying to undertake an EIA Scoping Assessmen t for change of 
lanc\ use I,'om Agriculture to mixed use township estab li shment on the above properties 
loca ted both sides of Mopanie Road, east of Soshanguve , Tshwa ne Metro . 

Please stud y, as ' an Interested & Affected Party, the attached Not ice, Locali ty Plan and 
Proposed Development Plan. Further in fo rmat io n is available from Our offices. 

[{egards 

CJ Roos EA r 
Cel l 08363573 I 5 

<;l.QvjLOnmentally integrated and eco lo9kQljy susta ina ble planninq. deSign & development 
PO Box 8079. Centurion 0046. South Africa • tel + 2 7(0) 12 66 1 4863 • fox + 27(0) 12 661 5251 
Christiaan J Roos • NCArch. NCEng. 8SLArch (Texas A&M), ML (Pre!), MOP Proj Mgm! (Uniso ) 
e -mail : ecaloQk;@mweb.c o. zo Proverbs 3:5&6 web : www.ecoloqicafri ka.co.zo 
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ecologicAF R I KA 
p lann in g & design studio 
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environmental studies 
landscape architecture 

earth & ec o architecture 
golf & sports architecture 

environmento l engineering 
enviro resource economics 

Property description iJyN 16] okl~Tei=kci2.T .~ -J/?:. 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESS MENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
Oi'\ l)ERSTEPOO RT 266-JR, TSHWANE METRO 

No ti ce is hereby given th at eco logic AFRIKA plann ing & des ign stucii o, on behalf 
Abl"lld (Pty) Ltd, is applying to undertake an EIA Scoping Assessment for change of 
landLise ii'om Agriculture to mixed use township establishment On the above properties 
located both s ides of Mopan ie Road, east ofSoshanguve, Tshwane Me tro. 

l'blSC slU d)" as <1n Interested & Affected Party, the attached No ti ce, Locality Plan and 
Proposed Developlllent Plan. Further information is ava il ab le frolll aliI' offices. 

Rega rds 
ecologic A A 

C.l Roos EAP 
Cell 083635n 15 

environmenta lly inteq rated and ecologica lly susta inable planninq, deslqn & d evelopment 
PO Box 80 79, Centurion 0046, South Afrlco • tel + 27(0)12 661 4863 • fox + 27(0) 12 661 525 1 
Christioan J Ro os • NCArch, NCEng, BSlArch (Texas A&M), Ml (Pret) , MOP Pro j Mgmt (Unisa) 
e·moil: ecologj£(c\lmweb.co ,zq Proverbs 3:5&6 web: www,eCOlogiCOlrika .c o,ZQ 

supporting ecologlCAFRlKA gospel adventures 



ecoiogicAF R I KA 
plann ing & design stu d io 

08 May 20 14 

environmental sludies 
landscape architecture 

earth & eco architecture 
golf & sports architecture 

environmental engineering 
enviro resource economies 

Property descr iption PD'-4 72 o~[;EjGsrEfb:;;12-T -zL--L -JR 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69 , 112, 114, 115 & 116 OF 
()!\!)ERST EPOORT 266-JR, TSHWANE METRO 

Not ice is hereby given that eco logic AFRIKA planning & design stu dio , on behalf 
Abla nci (Pty) Ltd , is appl ying to undertake an EIA Scopi ng Assessment fo r change of 
landuse fro m Agricul ture to mixed use township estab li shment on the above properties 
located both s ides of Mo panie Road, east of Soshanguve , Tshw3ne Metro. 

!' k'hC SIlI(h . '" a ll Intel'eslcd & Affected Pa rty, the attached Notice, Loca lity Pl an and 
i'rupOSC(1 Developmen t Plan. Fu rti,er in fo rm ation is avai la ble from om oflices. 

Regal'ds 
ecolog ic A (A 

Cj Roos EAr 
Ce ll 08363573 I 5 

environmentally integrated and ecoloaicolly sustainable p lanninq, desiq n & deve lopment 
PO Box 8079, Centurion 0046, South Africa • te l +2 7(0)1 2 66 14863 • fax +2 7(0)12 6615251 
Christiaan J Roos • NCArc h, NCEng, BSLArc h (Texas A&M), ML (Prel), MDP Prol Mgmt (Unlsa) 
e-mail: ecoloQi~mweb . co.za Proverbs 3:5&6 web: wwwecologic otrika.co.zo 

sUDPorling ecolog icAFR IKA gospel adventures 



ecologicA f R I I{A 
planning & design studio 

08 Mny 20 14 

environmental studies 
landscape architecture 

ea rth & eco architecture 
golf & sports a rchitecture 

environmenta l engineering 
enviro resource economics 

P 10 pert y des c ri p t ion _p'-----'fN'-'-""'--'-,,~{~_"'o"''''''_!W''''_~'''=sr~-",5&--=-==' .c"/G=T-L---=2=-· .c:t::£=.-=--' "'J"'12.==--____ _ 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
ONDERSTEPOORT 266-JR, TSHWANE METRO 

Notice is hereby given that ecologic AFRIKA planning & des ign studio, on behalf 
Abianci (Pty) Ltd, is app lying to unde l"lake an EIA Scoping Assessment for change of 
i8 ncillsc ii'om Agricul ture [0 mixed use townsh ip estab li shmen t on the above properties 
iOC<l tcd bot h s id es of Mopan ie Road , east of Soshanguve , Tshwane Metro. 

Please study, as ' an Interested & Affected Party, the attached No tice, Locality Plan and 
Pmposed Deve lopm ent Pl an, Further information is available from our offices . 

Regards 

Ci Roos CAP 
Celi 0836357315 

environmentally integrated a nd ecaloqically sustainable pla nninq, design & development 
PO Box 80 79, Centurion 0046, SoulhAfr ic a • tel +27(0)12 6 6 1 4863 • fox + 27{O)12 6615251 
Cnristloon J Roos • NCArch, NC Eng. BSLArch (Texas A&M), ML (Pret), MDP Proi Mgmt (Uniso) 
,, - rn oll~ ecologiWmweb. cO.za Proverbs 3:5&6 web: www.ecolog icofrika.co.zq 

supPOrlir'1g ecologtcAF RIKA gospel odvenlure s 



ecO!ogiCAF R i KA 
planning & design stu.dio 

O~ :\1ay 20 14 

.. ft., .. &:;'><. . .74??4 .... . 

environmenta l stud ies 
landscape a rchi tecture 

earth & eco arc hitecture 
golf & sports arc hitecture 

environm ental eng ineering 
enviro resource ec onomics 

Non CI': O J< PROPOSED ENVIRONMENTAL IMPACT SCOPINe 
ASSESS MENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
ONDERSTEPOOH.T 266-JR, TSHWANE METRO 

Notice is hereby given that eco logic AFRIKA planning & design stu dio, on behalf 
Abland (P ly) Ltd, is app lying to undertake an EIA Scoping Assessment fo r change of 
land use from Agricu lture to mixed use township establi shment on the above propert ies 
:,~c'Hed both sides of Mopanie Road, east of Soshanguve , Tshwane Metro. 

Please sludy, as ' an In terested & Affected Party, the attached Notice, Locality Plan and 
Proposed Deve lopment Plan. Further in fo rmation is available from our offi ces . 

Regards 
ecologic r\ Dj<A 

CJ Roos EA P 
Cell 08363573 15 

envi ronmentally Integrated and ecoloqic a lly sustainable plgnninq, desig n & development 
POBox 80 79, Centurion0046,SouthAfric a • tel + 27(0) 126614863 • lax +27[0)1 266 1 525 1 
Chr:stiaon J RODS • NCArch, NC Eng, BSLArc h [Texas A&M), ML [Pre!), MDP Prai Mgmt [Uniso) 
"U:l\aiL.ecoI9-'J~_[O;>mweb.co . za Proverbs 3: 5&6 web: www.ecoloqica friko .co.za 

suppor llng ecologlcAFR1KA gospel a dventures 



08 May 20 14 

. 9 ·: :~i :':f. ~ :. 

ecologicA F R I KA 
planning & design stud io 

environmentol studies 
la nd scape orchitecture 

earth & eco architecture 
gOlf & sports architecture 

environmental engineering 
enviro resource economics 

Propert y descr ipt ion PTN 11£ CNU;S2:5TEEb:;f;T zGc -.· 12 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOl'IN G 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 11 4, 115 & 116 OF 
ONDERSTEl'OORT 266-JR, TSHWANE METRO 

Notice is hereby given that eco log ic AFR IK A planning & design stu dio, on behalf 
!\ blanci (Ply) Ltd, is apply ing to un dertake an EIA Scoping Assessment for change of 
I'lncillse from Agricu lture lo mixed use township establishment on the above properties 
localed both sides of Mopanie Road, east ofSoshangu ve, Tshw8ne Metro. 

Pleasc stud y, as an In terested & Affected Party. the attached Notice, Loca lity Plan and 
p.·oposed Development Plan. Fu rther information is avai lable f!"Om our offi ces. 

RcgClrds 

\, 

CJ Roos EAP 
Ce ll 0836357315 

enVironmentally integra ted and ecoloqiCo lly sustainable plannln~eslgn & development 
PO Box 8079. Centurion 0046. So uth Africo • tel +27(0) 1266 1 4863 • fax + 27(0) 12 66 1 5251 
Chr istioon J Roos • NCArch. NCEng, BSLArc h (Texos A&M). ML (Prel). MDP Prot Mgmt (Uniso) 
e-moil: ecolo~mweb. co . za Proverbs 3:5&6 web: www.ecotogicotriko .co.za 

supportIng eCOIoglcAFRiKA gospel a dventures 



ecologicAF R I KA 
planning & design studio 

08 May 20 14 

~¢ ::?:--1~~.f?p. .. I~ . .. .. ... .. ... . 

p . FS,:..;x.. :?'.;~z~G 1 <.- - . - . , . • •• _ . , • . .. 

environmental stud ies 
landscape architecture 

earth & eco architec ture 
golf & sports architecture 

environmental engineering 
enviro resourc e economics 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
ONDERSTEPOORT 266-JR, TSHWANE METRO 

Notice is hereby gi ven that eco log ic AFRIKA pl ann ing & des ign s tud io, on beha lf 
\ >].I I, d ( I) l ~ ;) LtcL is apply ing to Ll lldert(l ke all E(A Seopi ng Assessment fo r change of 
l'IilLiu se !'rom Agricu lture to mi xed use township establish ment 0 11 the above propert ies 
located both s ides ofMopanie Road. east o fSoshanguve, Tshwane Metro, 

Please study, as a n Interested & Affected Party, the attached Notice. Loca li ty Plan and 
Proposed Develop ment Pia n. Further information is ava il ab le from ou r offices . 

CJ Roos EAP 
Ce ll 083635 731 5 

0'Wi'9_n[]l_"'-~.tQl!'LiDtegra t ed and ecologically sustainable p lannin~sign & deve lopment 
Fe) Box 0079. Centurion 0046, Sou th Africa • tel + 27[0) 12661 486 3 • fox +27(0) 12 661 5251 
Chfls tiaan J Raos • NCArch, NCEng, BSLArc h (Texas A&M), ML (Pret), MOP Proj Mgmt (U nisa) 
e-mail: eca logjQ@mweb,co,za Proverbs 3:5&6 • web: www. ecalogica frika.co.zo 

supporllng ecologicAFR1KA gospel adventures 



ecologicAF R I KA 
planning & design studio 

08 May 20]4 

NonCE OF PROPOSED ENVIRONMENTAL 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 
ONDERSTEPOORT 266-JR, TSHW ANE METRO 

environmental studies 
landsc ape architecture 

earth & eco architecture 
g o lf & sports architecture 

environmenta l engineering 
enviro re source economic s 

IMPACT SCOPING 
112, 114, 115 & 116 OF 

NOlice is hereby given that ecologic AFRIKA planning & design stud io, on behalf 
·\ il l"",1 (Ply) U d . is applying to unde rtake an EJA Scopi ng Assessment for change of 
land",e Y,'OIll Agri cLiltme to mixed use township establishm ent on the above propert ies 
iocated both sides of Mopanie Road, east of Soshanguve , Tshw3ne Metro. 

Please study, as ' an Interested & Affected Party, the attached Noti ce, Local ity Plan and 
1' ['Qposed Deve lopment Pla n. Further informat ion is available from our offices. 

I{c!;<lrds 

ecol ogic A (A 

CJ Roos EA? 
Cell 08363573 IS 

<;im~i r o"~me.f1J9I1v integrated a nd ecologicolly sustainable planning. design & development 
PO 80x 8079. Centurion 0046. South Africa • tel +27(0)126614863 • fox +27 (0)12 661 5251 
Chflsj,aan J Roos 0 NCArch. NCEng. BSLArch (Texas A&M). ML (Prel). MDP Proj Mgmt (Unlso) 
? -moil: ecolagj£@mweb.co.za Proverbs 3:5&6 web: www.ecologlcafrika .co.za 

supporling ecologicAFRIKA gospel odventUies 



ecologic A F R I KA 
planning & design studio 

08 May 20 14 

. i"-F~i'0P .. . (pry) .. 0)1/ 

environmental studies 
landsca pe architecture 

earth' & eco architecture 
golf & sports a rchitecture 

environmental engineering 
enviro resource economics 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESSMENT ON PARTS OF PORTIONS 68, 69, 112, 114, 115 & 116 OF 
ONDERSTEPOORT 266-JR, TSHWANE METRO 

Notice is he reby given that eco logic AFRIKA planning & des ign stud io, on behalf 
Ahlancl (Pty) Ltd, is apply ing to undertake an EIA Scoping Assessmen t fo r change of 
landuse from Agri culture to mixed use townsh ip establi shment on th e above properties 
located both s ides of Mopan ie Road, east of Soshanguve, Tshwane Metro. 

Please study, as an Interes ted & Affected Parly, the attached Noti ce, Locality Plan and 
Proposed Deve lopment Plan. Further in fo rm ation is avai lable from our offices. 

Regards 
eco log ic A 

CJ Roos EAP 
Cell 0836351315 

enVironmentally in teorated and ecologically sustainable plan nino , desi9!l-& development 
PO Box 8079, Centurion 0046, South Africa • tel + 2 7 (D) 1 2 661 4863 • fox + 2 7{O) 12 661 5251 
ChrisliOan J Roos • NCArch, NCEng, BSlArch (Texas A&M), Ml (Prei) , MDP Prol Mgmt (Un isa) 
e ·mail : ecoiog&@mwe b.co .za Proverbs 3 :5&6 • web: www. eColoqicafrika .co.za 

supporting ec ol ogiCAF~IKA gosper adventures 



ecologicA F R I KA 
planning & desig n stud io 

08 May 20 14 

\)i'Z-pr .. . N~~& .. j:" r:fT.>!f;;? . 

PAil'!) \s~X7 ... J':: .'fi:i .. .. ...... . 

p~t;.T~~ ....... _ .... .. . ...... _ .... .. . _ .. 

environmental studies 
landscape architecture 

earth & eca architecture 
golf & sports architecture 

e nvironmental engineering 
enviro resource economics 

Property descripti on ~IT s::>ulli cF P;>-"?f'Egf1~S. 

NOTICE OF PROPOSED ENVIRONMENTAL IMPACT SCOPING 
ASSESS MENT ON PARTS OF PORTIONS 68, 69, 112, 114, 11 5 & 116 OF 
ONDERSTEPOO RT 266-JR, TSHWANE METRO 

"'lJ lil· ~ is hereby given that ecologic AFRIKA plann ing & design studio, on behall· 
Abland (Pty) Ltd, is applying to undertake an EIA Scop in g Assessment for change of 
landuse from Agricu lture to mixed use township establishment on the above properties 
located both sides of Mopan ie Road, east of Soshanguve, Tshwane Metro. 

Please study, as an Interested & A f fected Party, the attached Notice, Locality Plan and 
I'ropnsc:d Devclopment Plan. Furti,er information is available from our offices. 

R ~g;lrds 

eco logic A (A 

CJ Roos EAP 
Cel l 08363573 15 

environmenta lly integ'a ted and ec aloqic a lly susta inable planninq. design & developm ent 
. PO Box 8079. Centu rion 0046. South Africa • te l + 27(0)12 661 4863 • fo x + 27(0) 12661 525 1 
Christiaan J Roos • NCArch. NCEng. BSLArch (Texas A&M). ML (Pre!). MOP Proj Mgmt (Uniso) 
e -moil : ecologic@)mweb.ca.za Proverbs 3: 5&6 web: www.ecoloqic o frika .co.zo 

supporting ecologfcAFRIKA gospel adventures 



~t> ~">C. 
List of GISTE ED LETTERS mixw u.6¢:. 

lays van GEREGISTREERDE BRIEWE 
(with an Insurance option/met 'n versekeringsopsie) 

Name and address of sender: 
Naam en adres van afse!1de,.: .. . ~Iy. ... tA?J.~A ... ........ ... ..... ... ............ .... . r- EflquinestN'avrae ., 

t~ TolI.fre.e' nu_mbe~: , 
.iE' . 'Tovry nom mer ... ':' .............................. ... .. ... R,. ~~ .. l!..¥::>. 7..9. ...... ....... . .............. .. ......... .. .. 

.. .... . .. ... ........... .... .. .. C/~.f~!1~()N ... ~ .. ..... .... ........ .. ...... .. .. ..... . 

,--,--'" 
Insured Insurance 

Postage Name and address of addressoe amount fee 
No Versekerde Verseke-Naam en adres van goadressoerda Posgeld 

bedrag ringsgeld 

1 .. ~ypJ?:? .. ...... k.~)~ . .." .. H .... ~ ... J24: .......... ... 
I i ~No.iI · · ·", " 12.~£" .v\ '2k;7 Dde> , 

2 .c.Ir. .... M.~ ..... M~Td..& . .; .. & ... ;t;;P..·~ ... ?8:: :..-
.L f ·.V-U\j'E. C,s,z, < 

3 : .. \~W.~ ...... f:i1~4 .... P.c ... DCX ... ~.424. 
_~~~.4t::> C'iCf..> i 

: " ! :,1:iii'~ln~;>R, l::'~ ... g,,)~.;;~d>t: ..... ~ .. , .............. .... .... 
i~ "~ 4~·;q .... 066 1 

I 5 1Y\!.LoN D."Za ..... I§.I .... p.l.fJ:;i;;6 ..... ~ .. ,.~ .............. 
I PI-iUTI:U42 ITSi&>'tb<-, fA .o .... 

I is f~,;;,~;A· :?·'?,·~~·· .. ~T.~~,S .. , ~l 
~.::1J::t&3-~ . .I-'>H: \<4l~~ 0,1:51 
17 '~11:\kM.ZEhl ... ~U~~jbT1'.p...QT .. t D 

.. '7 'a:b,Jl2. r>C6z, 

8 .~/& .... :RQ'l' .. .P.o. .. ~:X .. ... \.M.qG ........ 
I,.·." \N,."'E'r.~ e..f.V=.:eT. cliD 

G ,.l::l..~~"" ~ ... A, .. \t ... }9.I] .. . B . .q~.M.i.'. .. Y..~.4. ... ~ I 

DII."" . . "'bn=::P ~.=' - , 1/0 

10 ~"'£., .. ~ .... .. .. c.+..«..t.&U::j ......... ....... V 
li=b bc~ .:d;i;Y:l g~l."''''''~ Oi'::>cl J 

T~!~ R R Number oi letters postea . . :) TOillai. 
Gatai braew:\ lJ~P('s .... T~ .. (.tQ~ ..... "A: ~L 
Sig nilture of c~ient . ,'I' 
Handtekening van kl ient ... . .... ... ~ .. . ........................... ... ....... ......... 

i~ 
... .... .... ............ 

/ , 
Signature of accepting officer ' . ... 
Hantekenin9 v an aanneembeampt4 

, .......... .... . ... .................. .... ............ ... .. ........ ... 

The value of Ihe contents of these lett.rs is as ind il:ated. d compensation is not payable lor a letter received 
unconditional:v· Compensation is limited 10 R1 DO,OO. No compensation is payable without documentary 
proof. Option'11 inSl.lrance of up to R2 000,00 is available and applies to domestic registered letlers only. 

Die waarde van die inhoud van hierdie briewe is 5005 aangedui en vergoeding sal nie betaol word vir 'n brief 
wat sander voor1Jehoud ontvang word nie. Vergoeding is beperk tot RIOO,OO. Geen vergoeding is sander 
dokumentere bewys betaalbaar nie. Opsionele versekering van tot R2 000,00 is beskikbaar en is slegs op 
binnelandse geregisJreerde bl'iewe van toepassing. 

LEBONE UTHO PRINTERS (PTY)LTD. 

• 08QO 1115Q2 . 

I 

Service fee . AffI~·.Track and Trac" I 
. custo'mer copy 

Diensgold "Iak Volg.en,Sr.0or• I 
klientafsknf \ 

REG ISTERED l.ETTER ~j J:;.Jth • _ •• "tk '-W. "". Oplio.,,; 
_C", OUO fll562_ .• ¥'O." ... ... 
RD 6 18 988 665 ZA 

CUSTOMER COpy 3D102aR 
REGISTERED LETTER • J:::,". "",,"utk; u.s ...... ""'" option) 

II....caIJ"'II6!IISO:_..Ap<>.CO .... 

RD 6 18 988 691 ZA 
CUSTOMER COpy 301028R 

REGISTERED LETTER -. 
(willt. domeslk ~u~nce OPliot» 

Sh_f\tC-.I' OB60 11, 'U..--.s.opo."o. .. 

fiD 6 18 988 683 ZA 
CUSTOMER COpy )01021lR 

I REGISTERED L. ETTER ... 
1:1::c!n"=:5/fi ~"o~"=; .. ';f:,"co,.'1: .. 

RD 618 988 714 Z A 

CUSTOMER COPY 301028R 
REGISTERE5"1:ETTER 1 
~ do",o. l/" JnSl.IT"nce oplion) 

.Ii N/Ul1$O 11, ~al_ .. .-;opo."o.za 

RD 4 18 988 705 ZA 
r.11~T()MER COpy 301021lR 

REGISTERED LETTER . ., 

Jr:.~:C:ff:;':/1r; ~~=:.=~~"!~ 
RO 618 988 731 ~J\ 

I 
CUSTOMER COpy 3{l102SR - - -REGISTERED LETTE R - · 1 
(W1/Ih . dome.tI" InIIMenee _fiOn) I 

RD6iS'i;8S72SZA"u 
CUSTOMER COPY 30102SR 

REGISTERED LETTER j 
,~g~;;'f=r ~'i,~=:.=~c;,'?l..\ 

RD G18 988 7 5~) ZA 

I 
.. CUSTOMER COPY 30102BR I 

REGISTERED LETTER . 

l::;~':c~,ro;w,'f; ~~=:~~~"o~e 
, RD G18 988 745 :l.' 

r.I lo::.TOUCe: ropy .1n1n' 8R -- REGISTERED LETTER 
/'~':C:rt.~:~I:c, ~i~':!:Q,::./~o,.nl;o 

RD 618988776 ZA 

.C_~STOMER COpy J.010~8R 

R 
I -.J 

-
Date ~tamp 

\ 
. ~~.~;. 

, 
i .,~ \,.' :~ 

\ ;~ .. ~ \' .. l \ • ,"' .P' ... 

j Oatumsteml'el 
~--



j)£Lf::>).Sb 6C 

List of REGISTERED LETTERS rni)(e£:l ut>e 

Lys van GEREGISTREERDE BRIEWE 
(with an insSJlrr:mce option/met 'n versekeringsopsie) 

Name and address of sender: 
Naam en adres van afsender: ... ~iJy. ... h>F.1!4.!:;A ........................ ..... _ ...... . . 

............ .. ..... .............. .. .. .. ..... F6 .. ~!>.~ . '&:>'l~i ... ........ .. ....... ..... ................. . 
..... ........ ... .. . .. ..... .. .. .. ..... ... . c.~.\.;;:~\?!QN .. c.c4:~ .. .. ................ .... ......... . 

Name and address of addressee 
Insured Insurance 

Postage amount fee 
No 

Versekerd. Verseke-Naarn en adres van geadressoo"de Posgeld 
bedrag ringsgeld 

:'S.lI.lt~.E,;S ..... N't.V.~H~J.;&.·1··Pc;; .. ~.x, .. ~ 

r 74Z24~,,:,coi:iD '~:..r- 0046 

.If.\~l~ ... ?''''?./. .. \?.(). .. :gj~ .. q .. \(.~ .. J.q.80 ... 
~L>T'~ O~ 

3 Co.:~ .... A '1 ... EQ .. f?Q'?'<" ... :?r?:\.~ ......... 
ITt::>=nUS~-P...J,;,.?4 

. ".\ :..., . ~L!B ~~ K'fl • 3; .. >,~.... ..... .y ..... 'l.. ...... .. ... .... ...... 1. .... ....................................... 
G'(,...;;J.W.x;p 'lU'"" - C64c 

5 .A~Af:",'P..I.R:? .. ~ ... ~1~t,i.'¢.;, ....... ........ 
D~U~lD~ ZDzl 

I ,-,~ I;:~;;,pT .... I!.,JI>.T~ .... AY.Q';;I.g;?,.(o .... pl.~ ... .... 
~._.; )(.~(l$ .'-- .'PPS~~j::) cGr'>l 

i 

-- '-7 .... "~.m .. .... ' ..... .. ..... .. . _, ... .... " ."" ..... , .. "' ..................... " ............ ....... ,." ......... , 

8 , .. , ....... ...... , ........ ,', .. ........... ""." ....... " ........... " ........... , ................. , .... , ...... , ... 
~ 

/ f.i ~ .. ... .............. ,. ..................... " .............. , ......................................... ............. 

/\ ./ 

10 .... u . ... . .... ... . .. .. .... u .................... ... .................... ~ ~ 
q~V R ~ iIIumber of letters posted .~) II; til I IR 

Geta! briewe gepos :6!X .u· . .. .. r( 
Signature of clien! 
Handtekening van kiiiint .. r(~ .. , u .. .. . ..... .. .. ....... ...... .. ........ .... 

Signature of accepting officer 
Hantekening van aanneembeampte .. .. .. \ .. ....... ... ..... ...... .. . ............ ...... . ......... ..... .. 

The value of the contenls of these letters is as indicated l..rl ,~ pensation is not payable for a letter received 
unconditionally. Compensation is limited to R100,OO. No compensation is payable without documentary 
proof. Optional insurance of up to R2 000,00 is available and applies to domeslic registered letters only. 

Die waarde van die inhoud van hierdie briewe is soos aangedui en vergoeding sal nie betaal word vir 'n brief 
wat sonder voorbehoud ontvang word nie. Vergoeding is beperk tot R100,00. Geen vergoeding is sonder 
dokumentere bewys betaalbaar nie. Opsionele versekering van tot R2 000,00 is beskikbaar en is slegs op 
binnelandse geregistreerde briewe van toe passing. 

LESONE LITHO PRINTERS (PTY)LTD. 
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Proof of site advertisement south of Mopanie Road 

Proof of site advertisement north of Mopanie Road 
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INTRODUCTION 

This ~ presents the tindlngs of an engineering geologiCa! ioves{igallon for h:rwl1shlp 
establishment PUfpC.Sas for a SiIB in SWlanguve, north of Pretoria, Gautel'lg Pn)vince. The aim 

of the :sport Is to identify pctenllal 9I\'I.:rtechnfcal problems that might influonce 100.vl1ship 
developl'Mflt It is beyond the SCoOps of an inV6S!lga6an oI\h(s na!ure 10 give deta(!ed foondation 

recommenda1foos as the number of tQst plts $I'\d amoont of testing has tmen i10'lIt:e:d (see 

SooHoo 7) The report complies with requirements for a Phase 2 inveStigation as sel ot:{ in 

"Gwk.!elines for engllle€ring geolOg:callnllestigations for towl'lsh;p estabHahment purpose$~ 

(Rererence 1), 

The ]nvestlgallon was cattled ou! in March 1997 

SITS OUCR:!?TION 

The s1to i:t located at the crossing of Roote PVW9 snd Road Kl,'57, il1'l!TH!f1iateJy ea!Si of 

Sost;enguvs A'1d is sirualed on Portions as, 69, 112, 113, 114, 115 and 116 01 the farm 
Ondem!erpoort 256 JR. It OOVilrrs 1IlflUlroll or approxirMtely 86 he<:lare.~, slopes $()uth eastwards 
/rom a high polnt of 13'!5m in the western part to 13Dom il"! the south eaSI, will"! a Cro9S fall of 

iibollt 16m. Small, boU1der~"ltrewn "koppiEls', covered by indigenous trees are found scattered 

to the north of Hcad KZ··157 alld elsewhere the site is covered lJy grass and Isolated trees. At 

the ume of investigation, the site WillS unoccupied and only two old dwamngs in ruins are 
plesenl Them are no wei!-defined at/earns or drainage ch;!rnnels ~nd runoN takes pt:ace mainly 

as sheetwash. 

INVESTIGA110N 

The lnvestiga!!on .... '33 carried out using a Casa 500H TL8 to dig test pits (0 refuM! or rnto a 

good founding medrum, Thirty nine tes! plt!$ were exe.avatetl ilF'd ~hess were profiled by an 

Qngineering geologist 1JS'lf19 current prac{ices and soil silllmples of representative laywrs were 

obtained for r~to:y testing. Dynamic Cone Penetrometer (OCP) 'tests were performed in 

typical SOil profiles next to test pits 10 aUess soil consistency, Laborato1)l !es~ng was oa1ied 

00110 delermine soH cons~ant!s; (Al:1eroerg limits and grading). 

T<?st pit profiles, p"Orln"lg parameters, OCP plots {showing equr"Ollenl SPT va):..fesi and 
fabore:to;y test resufh are ir:duded In AppendIces A, a, C and D1e.spoc1ively Tesl p(t positions 
are shown on Figure 1. 

SITE GEOLOGY ANO SOILS 

Geology 

The entire site rs underlain by 917:!1lile of the Bw.hvold Jgnoous Complex which is a coarse 

graln~, pinkish grey rock in ou!cr-Qp bLrt is invariably \l'/tHillhf;!red 10 a very soft reek, highly 

weatMre<j to decompowd granite beneath the soil CQvor, as seen in test pits. Outcrops occur 
as small 'kopples' a few <netres r.lgh Bnd are otten covered by large, rounded boulders 

());l11,~,.,,'U,JW1 
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Solls 

Sol!s com!s\ of hiilwash sand and scattered, weakl)' cemenled ferricretes. 

A typical profile is ¥ foljO'H$ : 

-
QF;PTI-l OESCRrP110N ORIGIN 

0-400mm LOO$e, sUty SAND Hi~$h 

300 - 90CIrnm Very we3k1y to wea!d)' cemented Fi:R.RICRETE Ped~enic 

900mfl'M" Weathered GRANITE Betimck 

Nolo; Ferricrete is noll;1verywflere pre;;ent 

TIm hillv.<lsh Is" greyish Of reddish brown, fins 10 meaJUm grained, liiflj sand and is generaUy 
300 to SOOrmlll'iiCk a:1d CO\letS tneent>ro aile epart from the few out;:;QP areas. in one area, 

c~tmd 00 tas! pit SC2 it atta1ne(13 ma.Jdmulll observed liiicknes!$ of 11 DOmm !t da$slli;;ls as 

A2-4 and hiJ$ a PI or less than 5. 

The ferricoete Is a very weakly to ~akly cemen!ed, nodular, sandy rTl<1teriai which is €'quivafer.t 

10 :a ferruJ;lnized, sandy gTiW\tol tfemcreie nodules) and is Widespread b1Jt not continuous, Ii 

da~!'ie.s 8sA1-b Md has a PI of 6!P a (~Iatxlfa!ory testresulb; in Appendix C for details). 

SITE DRAINAGE 

T"tw irwcsbguoon was earned out during El wet spai! but no standlng water was seen on the site. 

1he soiis ate mostly gram-liar atld tree draining. Saepage only occurred in hw lest pils, Be 12 

and 15, situated [11 the noM eash,m co~et. The seepage was slow and occurred at i,2m on 

the contact of the sand lind an impervious ftnicre!e leyer. 

Pit latrine or similar sanitation sy&tems are not feasible because or !he thin soi! co\ler and the 

prese,-,ce ot impeO'f\euQ!e ferricrcln over much of !he sile. 

O~LOPMENT ZONATION 

Oevclopment TOn" and lol.1rHlatlon cond!tlons 

The entire site is favfJurable (Of devvlopment and no significant geo'Wchnical problems are 

p)'eoont Using lhe tOOl)oon $Cheme in RllIferemV$ 1, the entire site c1assif.es a! Zone 1 if) .mich 

COIWenliool)1 fuundaHons may be u~ lor normal Single or double $.~otey buUdfngs, Foundallons 

at oominal depth wiH mostly Ita on hard lerricrete or weathered granite, WhJch are suitable fer 

fOlJlidatk"1 ),>(eSSlJfeS up to 10D"PtI" 

No :llreas ~uiring 11\Odlfled loundaoons (Zone Z) 01' 3reEfS not rscommal"lded for development 
(lone 3) apPIiM b be present 1;'1 any size of signllbance apart from lhe small area centred on 

(Uop ~lJfI'H. rOW' 

'.2 

3 

te~t pit SC2 In thi& t..a:te Ihe soil I:> very loo .. e and about 1100m Ll-tick in which seliJemant may 

laKa place elll!in fO( single storey buildinGS. As !he areas containing $vch soH appear to be 

uncommon a,-,d the soH generally !hit], II Is te/XIl'ilm€nded tha~ where they are enoowr'!woo, the 

base of the l'oundation Ifem::hes ShOUid be compacted 'Wilh a VIbratory roller. If the loo$C $and 

exceeds 1.5m thickness It shOuld be removed and repleced in I"",urn compactoo to 93% of 

Modified AASHTO density at 1 to 2% $bOye- optimum morsh.!!'\; cor>tenL Conventional slrlp 

footlng$ may then be p!~ at nomilal depth. lhe eJdent of areas or pockets of deeper, jco::;e 

Sand cannot be delimIted 11'\ an investigaiion 01 Ihl$ nature. HOW&\iel, as only 1 lest pit in 39 

1'IltVli'aJed such t;or>dlt!ons il is considered unlike!y the! deeper sand areas am common. 

ExeavaNon 

ExcavatiOn to 1m is possible by TLB over most or the sit!!> except forihe boulder litr1d oo!crq:: 

"kcpp!es·. ExCJlV?!ion depth waS assessed ~ TLB refusaf In the lest D:lt<i and varied from 0.4 

to ; J!m. ThG! morq. plominent of it111 ~tcfOp areas were mapped and are soown in Figura 1. 

These scattered areas of rock and boulders wlil tllltjUlltI blasting andlor heavy equipment for 

ra«lowf. In places the surface soil contains occasional boulders :II' 10 SOOmm size bwilOOS6 

t:an be removed by a n9. 

The tollowi:lg table summarizes founding and excsllaUo:l deptruL 

TABLE 1 : RECOMMENDED FOUNDING DEPTHS AND exCAVATION DEPTHS FOR "TLB 

, .. 

se, 
sc, 
SC3 

sO! 

SC7 

sc~o 

I'IOn1:llf.ll 

SC12 

SC13 

t:x.cAvATlON 
PePTH BY nB (m) 

u --------
U ---

:: =l! 
0.8 .~~ 

'.2 

L, 

1 5 

Q7 

1.0 

1.4 

OJUff~"">d'.1<>G' 
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reST PIT 
FlECONlMENOED 

FOUNDING DEPTH {m} I !lEI'TH ant" 1m) 
i 

SC1' Nominal """'''' i_O 

_~U Nominal Fmricrete to 

$C1G Nomlnai Femcrete "-S 
..... _---

$Ci$ Nomina! Rock (gr.ahlle) 10 

Sell) Nomlnal Fetncrete 10 i 
SC21 Nomlntd Ferricrete t7 

SC22 Nominal ~0Ck (granrte) O-S 

SC23 Nomir'l<1i Rock (gramte) 1.2 
---sca. NOminal Rock (granite) 0_0 

SC25 NOminal Ferric,ete 1.8 

SC26 Nominal Ferriotete 1-4 
-----

SC27 Nominal ~8rricrete U'I 

$C2.8 Nominal Roell: (gral1ite) 0_$ 

! SC29 
i -

Nomina! ~ock lilcani~i OA 

i $;C3Q Nominal Rack (granite) U r------
I SC31 Nominal !!'erricrete 1-2 

SC'32 Nominal _._-_! Rod( (gramite) U 

~3 __ Nominal Hock (gral"til'll) U 

BC34 Nomlna! Rock (granite) '_0 
- - - - - ----------- --

Se3S Nominal Rod( (gt.':in:t€) 08 --------
"cao 
SC37 

----
SC3ll 

SC39 

NOTE 

r)~"~(f""r 

Nomlnal Ferlierete: 10 .. 
Nominal Ferrlcfele 1-5 .. 
Nomina! Ferricrete 0_8 

-
Nominal Forricrnw .. , 

Nominal iflOtr'2tes footings Imy be placed at!"lO!"l1111! foundIng depths, usually 
O.3toO,6m. 

1_ 

5 

GENERAl.. REMARKS 

~t thud be bDma in mind that an investigatlon of &11$ 1'l®h.HB is aimed al deiineating broad zone.! 

in which problems may ClCOJr. Consequently, ce(iain IJ$OeraHllatlons nave beet'l made 10 avoid 

!he recesslty of invesUgallng every stl;lnd individually. It Is possible that conditions at variance 
with thC.tle identified may occur localiy. In l>1.lch ca:ses inve&ti.Qation for individual struclures may 
bo necessary . 

S. CONCLUSIONS 

6,1 rtH:t. erllre sil& classifies as Zone 1 -ilnd may be developed using convMtiona! foundations at 

nom'i""Ial depths, Sma!! areas of deep&r, loose:r sand l"lWy locally occur in which rem ova! and 
replacement of the same soil together~1th CClrrlPilct)OIl is feootnrrlended (we Section 6). 

8,2 Excavation 101m r$ poSSible by TU3 over most of ine site except fOi !tie boulder and outcrop 

"koppies·, Ttu:tse scaiWfed areas of (ock and bQufders wi!! require blasting and/or heavy 

equlpment fO{ removaL See Figvre i lOr poaitions of the most prominent cute/cps and Table 1 
fct TI-a rerus:J:! depths at ir\!:livk~'Jal test pi! pt:lSltiooS. 

8.3 No surface seepage or stan-jlrg wabtr \\1$i observed but seepage at about i 2m occUrred in 

a small area 10 the north cast of {he sile C('ntred on {;M!t pits SCi2 and 15. 

~, 

D"'-"'~p.O\:llI~;.'ill1~ 
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MAOiJItE : CASE SB OH 
C.'ll[O n : 

PRO F I UO 61 : BduC 

llPE SH n 
~~!~_~. fILE : ~~o' · EIIc; .m 

[- 1101.( Mit: SCi l i 
i' 

_'k~' . _. • , 

. __ ______ . ______ ---=='~= .. ="=.='=p=.=O=5:6:0~1 
Loo se , silty SAlm 
Slig h t l y moist , reddish bro wn, fine t o 
med i um s and, transported . hillw~sh . 

Very 80ft rock GRANITE . 
Highly weathered to decompoged, y e ll ow 
gpc ckled orange , coarGe grained , v~ry 
friab l e. 

OR.A."ifI TE a D above but 80£ t rock ~nd 
highly weathered. 

TLB r efuse d on granite. 
- - - - ----\ 

~: 

No ground .... ater s e e.page. 
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TEST PIT PROFILE i Ju. ..... 0 : PE0 5 60 

Stl L 
1:2.1 

0.00 -----
s il t y SAND Loose , 

Slig h t ly moist , redd ish brown, fine t o 
me dium sand transported . hill""al5h. 
Mi nor grave l . Possibly c o llapsing, t oo 
crumbly to take an undist u rbed sample . 

SLaT • 

toHIUCTOI: : Sal 
HAtJilllE : CAS 

Dtl:l t Uo.r , 
HOI IHO IT edu 
!Tn sn IY : 

SETUP flU : FiIOf-. __ . __ ..•. _--

1.10 .·0·· Very s o ft rock GRAN I TE . • :0:" High l y ""eathered , o range speckl ed :.g.: yello_, coarse grair.ed , f en·ugin i zed, .·0·. very friable . .. ·0·· ~ ___ 1." 

TLB refuse d or. granite. 

= , 
1 ) No ground water 5eepag e . 

2 ) Disturbed sample SLBl at 0. 8:71. 

I 
I 

LLA9 I .ClI~"T!QoI : (lEVAfl CII • 
E SBOH or" . · CootO : 

OUt Y' CootO : 
C OATE 

20 / 03 /97 [-;~;~~ 
OAT( 01{O' I91 TS:U 

EWG . SU '''' C: \~TPIOl\profIIU\tU!(l'lor.U ------.------ - _.- ....... , OT zoos Jill Inc 

I 



IIOI.t: No. SCl 
L- $.htet 1 of 1 

TEST PIT PROFILE ,., _EO, PE0560 I 
S~7~ h:!; ~~ .... ~O Loose , Bilty S1JID 

.i.:_\;::~ Sl ight ly moist , 
~::-~:~:~: medium sand 

greyish brown, fine to 
transported, hillwash. 

, 

•• 0". Minor gravel . 
• +0 ... " 0.10 --- ---- - ---
.... Very lIoft rock GRAN ITE 

L- D.n 

Highl Y weathered to decomposed, red 
speckled yellow, coarse grained, 
f e rruginized, very friable. 

TLB refused on granite . ._--
NOTES: 

1) No ground water seepage. 

CilWTuo;nR. : SOILLAB I litlUIAIIOII : HEVATlOII : 
llAClIUf CA SE 560H DIM : X-ttoi:D : 

I OU l LEO If OAl£ : 'f -COOItO : 
Ptofll(O ., : aduC DA rt: 20/03/91 -. ------C3 -I 

. ! I!OlE ~'" S 
TYJ>f su III OI.lE : 01/0.1191 1~:4l 

Lj(TUP flU PIIOf-EJf~ . SEr __ ____ _ _ _ lUI , C:\bO"lOl\pl .. tihl\SUl!PIOr. TX~ _ -- . I 
dot.P l OT 2005 Jill Ine 

I'/t1i 
VK~ ENG'l'teelf~ 

Stlt" 
l ; ZO 

INFRACOM r--;;.( No: SC4 I SUN CROSSING TOWNSHIP I 
'--~':'~ 

TEST PIT PROFILE fJDa III.DIS(~_BO 5 6iJ 

, , 
0. 00 Loose ,- ~llty SAND 1 () • 

~~1 n Sl i ghtly r.loist, reddish brown , fine to 
medium oand , transpor ted, hillwash . • 0." 

... ~O .. • Very weakly cemented F8RRICRETB . 
:.~ .. Slight. ly r:IOist, greyish brown mottled 

yel low. 
Equival ent to • medium dense, 
f et'ruginized, clayey, nodular l 
(fen:icrete nOdules ) sand, pedogenic. i 

L_ 0.'0 I 
Very soft rock GRANITE. I 
Highly weather,ed to decomposed, yellow 
speckled orange, coarse grained , very 
friable. 

L-- 0.60 

TLB refusal in granite. 

~: 

1 ) No ground wat.er seepage . 

tIlII1UC1Clt : SOIL W\B 1~"l r U1 LOIi H£V'-TIO~ : 
IlACU~E , CAS 

OULlEO n ; 
HCflLED n : Bdu 
HPf $(1 8Y ; 

L-_,~~ 

580H 

.0.SlT -_-..,---_ .. _+ ... 

" ... ll -C"OQIIO : 
OAT( Y·¢OORg I 

om 20 / 03 / 97 .c::-------l 
OA U : 01/01./97 16:02 

IIOlf 10: SC4 
IUT : C;WOTPlOl\pr01i luWUIIPROf. 11l 

dot.PlOT 2005 Jill I~ 



J INFRACOM 
SUN CROSSING TOWNSHIP 

I~( Na, SCS L ____ $tIft1 \ a{ 1 llfl/(Oj 
TEST PIT PROFILE I '" ...... , PE056""OJ 

V ."U: C ,NfilINEERS 

Sut. :-> .) ... . 0.00 
1,20 :1-:.<:») Loose, sil t y SAND 

~:;:J:) Slight l y moist , 
~\:).:~ medium sand 

greyish brown, fine to 
transported, hi llwash. 

• 0·. M.inor gravel. 
•• 0." O.Jl 

r:Z:4 i 
1+ ·1 
I Lo.6oJ 
! , 

Very 80 f t rock GRANITE 
Highly weathered to dec o mposed. red 
speckled yellow, coarse grained, 
fer r uginized, very friable. 

TLB refused on g rani te . 

=, 
1) No ground water seepage. 

I 
CQII IUCTQII SOILLAB IltCLlNATlOil ElEYAlIOil : 

KACli l tlt : CASE SaOH [)IAK : •• t eal!) , 

D~ lllEO n : DAlE: "CeaI!) , 

I>~OFIU[) ar , BduC om , 20/03/97 1~----;;;;:;~Sc5-----' 
H Pf Sf T IY OAT( ; 01(04/97 15:~3 i .:>...... I 
Ul~ f lU , PIOF·EIIG.'H TEXT: C:\OOTPlOT\prafilu\$IJ)IPROf.TXl-,.--- ,.,_---.J 

.----- ... ----.... -.- .---.. -,,-,-.-~----- ' "-, ~-." ,. dot .~lO t aOO5 Jail II\(; 

INFRACOM 
SUN CROSSING TOWNSHIP 

TEST PIT PROFILE 

r -~;~~SC6 ~ 
L_ ~-_Q.!....!- ... -~ I 
r JOI 1I~1fR: ~EO~.~ .?_.,J I 

s~~~ ?(~) O. O~ Loose I ail ty SAND 
1:-,(:·i ,'.' Slight l y moist, reddish brown, fine to 

• '0'· 
• ·o"t 
~ 

0.20 

L-. 0 .4!) 

~ O . 60 

medium sand , transported, hillwash . 

Very weakly cemented FERRICRETE . 
Slightly moist, greyish brown mottled 
yellow. 
Equivalent to a medium dense, 
f e r r uginized, clayey, nodular 
(ferr icrete nodules) sand, pedogenic. 

Very soft r ock GRANITE. 
Hi ghl y weathered to decomposed, yellow 
speckled orange, coarse grained, very 
friable. 

AlJn09t TLB refusa l_ pit lltopped in good I 
foundation l ayer. 

llil:!Y' 

1 ) NO ground water seepage. 

OJ~TAACTOR , SOILLAB ,w,", , ••• ,,, ... 
• .. · · .~ • • n _ H£VATIOII : 

KACKtN! , CASE 5 S OR "l O'!llH) BY , PROFILED BY , BduC 

TYPE SET 8T : 

'CH"~,-,'C""''-'-' c"=~::..:-'c'~·"" '0"'--____ _ 

OIM I J-COO!IO : 
OM£ : l-COOIIO : 

gAll : 01104/91 15 ,n ItOtf Ito; SC6 I 
O ~tE : 20 / 03 / 97 [: 

lOT : C:\DOt'lOT\P"o'II~.\SUftIlOf.T" ·· ' I 
dol.PlOT zoos Jtll I ,.., 



Sc.t& 
1 : 20 

INFRACOM 
SUN CROSSING TO~~SHIP 

TEST PIT PROFILE 

[
_ ._--

. 

!!Ol E 110: Se? 
__ Sheet I of 1 

G~ ~UII~:~_~_XEo5-60 1 

, ~ . , I S1 ightly moist, r eddish brown, fine to 
: ;-:]----000 Loose, sil t y SANO . 

. ~ J : rr,edium sand t ransported, hil l waeh. 

. , M- 1 ... <., '1 l.nor grave . 
'';'0'. ' ,_. D LO - ------------------ ------1 
~ v ery soft rock GRAN ITE . 

I 
Lo.~11 

High l y weathered, o range s peckled 
yello ..... , coarse gra i ned , f e rl:"ugini zed , 
vl~ry f riable . 

TLB refused on granite. 

llQ.=, 
1 ) No ground wate r seepage. 

L 
COI!TU.nOR : SO ILLAB ------~"c,,=-::' '''c,c,c"'c--,--- El(VATlO)'! , 

.... C~:WE : CASE saCH DIM : l · cooao , 

l 
DUllEO n DATE: 1 - CClOllD 

Pt:Of hE:' Sf t Bdu C o~n , 20/03/97 [ .. _---
'IOU 11111 

Tlpt SET 81 OATi ,Ol/(Kf91 15~4J 

_ SETUP rl l,[ , PlOf- [IIG.SET rOT I C:\DI:IlPu:H\pro'ilcs\SU~PRO'.T:(------

SC7 

dal .l'lOl ~005 J'II I"". 

,-- --
INFiAcoM i .,,, '0 ' see ! I 
SUN CROSSING TOWNSHIP L~~!._. __ . ..J 
TEST PIT PROFILE ! J09 11I .... 8U ' t't5U:ltlU 

Suit [;":- .):. 0 ,00 
1:20 l:i __ ~:J· ·~. Very l oose, sil ty SM"D . 

: ;.:~~J.:~ Sligh tly moist, reddi sh brown , fine to 
. " . ;::~. .. me dium sand, tra nsported , hi llwash. 

, :ill~ __ ,_ . 
• . . 

• • 
• 

_ O.~ 5 

LOll 

Very weakly cemented FERRICRETE. 
Slightly moist, greyish b rown mott led 
orange. 
Equivalent 
fe rrug i n:'zed, 
( f ~~:r:.d.c rete 
( t.erruainized 

to a dense , 
clayey , 

no d ule s ) sand, 
granit e) . 

TLD re fused on ferricrete . 

=, 

partly 
nodular 

pedogenic 

1 ) No ground wa ter seepage . 

OOWTAACTOl SOILLAB , " r LlIIAflOlC : EU~.nI O~ , 

l'C"OOIID 
1- COORD 

/'ACHillE CASE 580H 
O~I ~ le ~ IY 
P~O([l[[) n Bdue 
'~f>E SET IY 

OIM: 

OlliE : 

I WOlE b: SCB 
DAH : 01,04,97 IS, U I 

D.m : 20/03/97 

l ___ _ ~nllP flU, PMOf - E_G.S[l _ _ __ !~~T_.:~~O!_~.~~.~~~UmOF . TlI I - - --

~ •• PUlT ~C05 Jill Inc 



I'/t1j 
V'<£ E",e,,.,c-c-"~ 

SuL ,," 

COII1UCTOIt , SOl 
MCHIII( , CAS 

tI_ ILl[D BT , 

'lIOI Il( O &T , EdU' 

TYPE !iH n , 

I.l .1Hl. 

-,,-.--~~.!....~, 

0.00 

0 .50 

1 ) 

.--------
f 110: SC9 
Nt 1 01 1 

-- .. -- --
1[1t; PE0560 - ---- --

Looee to very loo se , silt:.y SAND and 
BOULDERS. 
Slightly moise, reddish bro wn , fine t o 
medi um sand and large (max . 4 50mm) 
granite boulders , transported, colluvium. 

very soft rock GRANITE. 
Highly weathered to decomposed, red 
sPe C'k l ed yellow, 
friable. 

coarse grained, very 

TLB refused on granite. 

~: 

No ground water seepage. 

, ..... " ~u,"" . 

10, SC3 

-----
dOt.PlOT ZOoS JlW Inc 

--=--:-::-::-:-:----- - -----;::-====;-] 
INFRACOM l "'" ,,, SelO I 
SUN CROS SING 1:0h'NSH!P SIIHt , of , 

TEST PIT PROFILE G !:""" PEOS .O I 
S~.(. 

1 :20 ~/~ ' !: O.CO Very loose, silty S'\N1) 
~. }: •. :. Slight ly moist , greyish brown, fine to 

(CHIVoC10ll SCI 
MCH1M' CAS 

OJ!lllD IV 
PRO"UO IV Bdu 

rrPl sn I Y , 
SflVP flLf , PRO' -

0 '00 rr.e dium sand . transported, hillwash . 
° .0 .0 0.20 .... __ 
~ . Q'~ Medium denl;le, sandy GRAVEL . 
~:.t:?~E Slightly moist, sand (as above) with 

.- . ---, quart. grave l , transported, hillwash . 
• L 0.55 

• Very weakly cemented PERRICRETE. 
• Slightly moist, greyish brown mott l ed 

• ol·ange. 
• • Equivalent::.o a dense, partly 

• f er.t-ugin ized , clay~y, nodular 
t-- -, (ferricre te. nod.ules) sand, pedogeldc. 

I-. 1.20 ___ :---: __ :-:-_ __ _ 

TLB refused on ferricrete . 

=, 
1 ) No ground water ~eep~ge_ 

I 

[.LAB lllCl. l lI,tll(JI , ( ~I~,trIQlf , 
~ SeOH aiM : lI-Cca.o , 

a_IE : '·CCORO : 

C o,In, 20/03/97 l---------] MOl! ... : SC10 
OAT! ,01/04197 15:39 

i~'.S£T _____ TEX.!: t :\DOIPlOT\prcfi(es\s lotiHor.Tx ----- . • -----

deePlOT 201)5 JW Ino 

I 



IN 
su 

TE 

Sca ! a r
':213 

• 

=<RACOM Ull! ..... : SCI l 
CROSSING TOWNSJi IP Shut t of I 

ST PIT PROFILE ~"" .~"" PEOS60 

0:00 Very weakly cemented PERRI CRETE . 
Dry, red stri ped ye llow, clayey. 
Equivalent t o a medi um dense, partly 
ferrug i n.i2ed , clayey .,a.nd ;.:it.h 

• ferr icrece nodules, pedogenic. 
o 0.50 

toIIIMeTOR , SOILLAB 
IIA~Mln CASE 5 

na lU£D n , 
PlQ.Fll~C n , BduC 
JUt HT lIT : 

. • ___ ' _EluP FILE : 'It:OI' · rIlG . Sf 

:. Very soft r ock GRANITE . 
• : Highly weathe.red to decomposed , red 
, speCkled yellow, coarse grained , very 
:. friable. 

" 
" ': , , , , 
: : 
:: 
.. _ _ __ ' . 10 

TLB refused o n gran i te. 

llillJl,;! , 

1 ) No ground wa ter seepage . 

IIICI.I U"011 : HEUTlCll 
) H 0 1N! , lI'tODt!) 

CAlf: "CD) 

OAI[ : 20 /03/97 ! IIOl.E No: SC11 -l 
OUt : 011001/91 U:];r 
un : (;\ODTPLOT\prolites\SU'PIIOF. TX J 

dOt.PLOT 2MS : 111 hoc 

SlO'. 

INFRACOM 
SUN CROSSING TO~WSHIP t. ~~~j.~J 
TEST PIT PROFILE ~ .. ?"" PE0560 I 

0 .&:1 

• • 
• 

• • 

LooBe to ve ry l oose , silty SANrn 
Sl ightly moist, greyish b rown, fine to 
med ium sand , transported , hillwash. 

very weakly cemented F8RRICRET3. 

I. J"'() \ 1.J O 

Mo ist, greyish browr. mottled orar.ge . 
Equ i val ent: to a medium dense, partly 
ferrugiRized, c layey sand with 
fe r ricrete nodules , pedogenic. 

• • 

! 

1.50 

We.akly cement ed t o cemented FERRICRETE. 
Ferric rete as above but more ce.mented 
ar.d harder. 

Refusal of TLB on fe rricrote. 

l!Qn.'i' 

~) Slow ground water aeepage at 1.3m. 

2 } DCP test a t surface. 

3) Disturbed sample SLO! at O.1m 

COlIllACl Oll. : SOILLAB l IICl IllAIIOfit : £L[VA TICIi • 
K.l..t ~ f ll[ ,CASE 580H 

DULLED IV : 
~"UD If : BduC 
TTn SeT If : 

L ____ :.~!_~~E ~~~~!:~. ___ .. _____ _ 

"'N! : I'~R:I 
OAlE , ;,~.""",,~~.:.. ____ _ 

D~T( : 20/03/97 L HtU .110 : SCl.2 
D.-Tf : 01{C4/9T !5:39 
tOI : t:\OOTPLOT\pf(; t il'$\SUIIP.Ot.T~ --

dot .1'1.01 ZOOS J&1f J~ 



INFRACOM 
I 1 1!t~ ~ SUN CROSSING TOWNSH IP 

J-E .... : SC13 
$;' • ..t 1 of 1 I 

! VKEE. , 
TEST PIT PROFILE GOII weElt'P~ 

"IGINI!ER$ 

Set' .. bS ' .00 l ocs!;!, silty SAND and h20 Loose t o very 
BOULD8RS. 

~( 
Slightly mois t, greyish brown , fine to 
medi um sand and large (max. SOOmm) 
granite bou lders I transpor t ed, colluvium. 

0 . 50 
++o~ • Very soft rock GRANITE, . :0:. Highly we.tthered to decomposed, red 

speckled yellow, coarse grained, very 
friable . 

o.n, 
TLB refused on grani te. -_.-
NQ.'!ll .•. , 

1) No ground water seepage. 

I 
:NH...I.Clot : SOILLAE [~CLl~VJDN : £lE~~Tl0Y : 
KAC:HII~ , CASE seOH ~JA)! , X-CCOIIO : 

tIllED n , OkTE , 'I' - eoetp , 
IFlL£!! n ! Bduc DATE: 20/03/97 r ' . .. ] I MOLE Mo: SCI3 
Of in III : D,o,TE : 0110'19"7 15:l9 

.JT\l1' IILE : I'RO~·ENG.SET THT : C::\OO'PlOT\prof11H\S\.IN?,~Of. rn-,,---- ----- ,- 7 :-:-

dot-PLOT 200s J&II JI\C 

I 

I 

I 

- ---- - 1I000E Mo: SC14 '1 I 
IWNSHIP S~~t 1 (It 1 I 

FILE I~;;; · .. "" P80560 I 
S"l. ;t'.- " :" ----··--0:00···--------- , ---, 
1:20 )~~ .~: )':~ Very loose, s~lty SM,]) 

':, ~~.:)::' : Slightly moist, greyish brown, fine t o >:;) medium sand { transported, hillw&eh. 
'i,:.(:,';'.i 0.'0 

0:0 .0 
°,0 .0 

°,0.0 

°.0 .0 
0 0 .0 

• • 

.. 
• 

'.8G 

\ .60 

Medium dense, sandy GRAVEL. 
Slightly moist, sand (as 
quartz gravel, transported, 

above ) with 
hillwaeh . 

Very weakly cemented FERRICRETB. 
Slightly moist, greyish brown mo t t led 
orange_ 
Equi--Ialent to a dense, partly 
ferr~gini2ed, clayey, nodular 
(farrierete nodules) sand, pedogenic . 

TLB refused on ferricrete . 

NOTES: 

1) No g ro~nd water seepage_ 

1- __ ___ __ _ 
("",IUCiO. SOILLAB I"CLJU.Tlo. HEVAflor : 

i'\.I,m~~ CASE S80H 01A)! X'l"OCllll : 
O~H : 'f-CooRD : O.llUD BY : 

PROFILEO iY , Bduc 

L TYPE SHBY 
SUlII' filE PltOf-t~'.$!T 

DATE: 20/03/97 l':-::=-'---~----' 
. 1«lE 10; SCI4 

O" T, : 01/114191 \S:]9 

~~I\prO"le,~~~~,""~~_,~,c~~""~~~""~ 
... dot .1'1.01 200$ JIll Inc 



, SUN CROSSING TOWNSHIP S/'Ifl'tt 1 01 1 
Z INFRACO M I ....... ;SClSI 

h' t5JI TEST PIT PROFILE Go. ..... ; PEDs.o] 
.~ IiNQ,NEJiR5 

SClI~ [f.:;::':;.1 ~.O~ Loose to very l ooae, silty SAND 

• • 
• ., 

I .M 

L- 1.4C 

Very weakly cemented FERRI CRETE . 
Moist, gr~yiBh bro~n mottled orange . 
Equivalent to a medium dense, partly 
f erruginized , c l ayey aand with 
ferr icrete nodules, p edogenic. 

weakly cemented 
Fe rricrete as 
and harder. 

to cemented FERRICRETE. 
above but more cemented 

Refusa l of TLB on f~.rricr~t.e. 

= , 
1) Slow ground water s eepage at 1 .2m. 

2) DCP t e st at 9urf ace. 

3) Dis turbed sampl e SLS 2 at O.6m 

! II 
eOlllUC1011 : SOI LLAB IMCl.I IlA.TI OII ELEVAfIOl ! 

IlAfJlIIIE ! CASE 580H DIN! X- tool!) : 
e llll(!! IY ~ 

PIlOfllED BY , BduC 

l y1'£ m It 

DATE '-coc~ : 

OUE ~ 01/04/111 15:39 
om 20/03 / 9 7 [~~-;,: SC1S 

SET1J~ f lU : PRO'·'.IIG.$(1 TUI : C :\OOTPlOT\prof i lti\Stl~p~Of.n 

iSo\.'~O' 2005 J'II Inc 

Sui. 
1:20 

INFRACOM 
SUN CROS SING TOWNSHIP I

---~- ···· 
' .OJ ~o, SC16 

_."._~Of ' 

TEST PIT PROFILE E~~~ 

;l1i 
o.oc· 

0 .0 ' I.... 0.50 
0,.0 

0 :0 .0 
0 .0 .0 

··0·· .. 
."0". • :0:. 

l:'~·: ~ 

'-', 

,." 

Very l oose, Dilty SAND . 
Sl ightly mois t , g reyi sh brown, fine to 
medium sand, transpor ted, hillwash. 

Med ium dense, s andy GRAVEL. 
Sl ight ly moist, sand (as 
quart. gravel , transported, 

Very 30ft r ock GRANITE . 

a bove ) with 
hillwash. 

Highly weathered to decomposed, red 
speckled ye llow, coarse grained, very 
f riab le . 

TLB refused on granite. 

~: 

11 No ground water geepage. 

(DIUCTOI SOI LLAB 
I'IACM!1if CASE 580H 

Hftl.JlAtJOII fUVAlICJIj , 
O!M .. · to:IIIO : 

'~! ll[O n : IIAU y.:coRfl : 

PACm£c RY : sduc lI.I.1[ 20/0]/91~ r-=="'::....C.-o-,-s,..-c-,-.,....'I 
T\'U ur I'r DlTE : Oll04m " :l~ 

SEn .. f Ilf , PMOF · (Me. ~T TEXT I C:\POTPlOT \prof{ 1 •• \SUWPIOf. 1')[ ~.-•• -. --- -

dot. PIOT <005 JIW 1...:: 



1" 1 INFRACOM [ ----;;;-;;;"5"017"-1 
~ , ( .... SUN CROSSING TOWNSHIP _._._. SII"t 1 of 1 1 

.t. TEST PIT PROFILE E ...... PEOS60 J 
.VKE ENGlNef!RS 

s~~~ ;/b 0.00 Ver y l oose , silty SM,!) . 
9)). Slig!1t.ly moigt., greyish bro ·..m. fine t.o 
.~;{:~~;. med ium s and , t:ransporced , hillwash. 
~ ;:(?:i Minor gravel at., base. 

! 

• . 0 .• 0 

0." 

Very weakly cemented FERRICRETE. 
Slightly moist, greyish brown mottled 
orange. 
Equivalent to a den&e , partly 
ferruginized . c l ayey, nodular 
(ferric re t e nodu l es) sand , pedogenic . 

TLB refused on ferricrete. 

~: 

1) No ground water seepage. 

CC!IInACTOIt : SOILLAB ! W~L1IIJ,TLOII , El~V""I01 
,"[MII(E ! CASE Se OH DI ..... : lI -C~ 

~ [ Ll(Cl n : OAfE : l - (oo.o : 

p~olmo Bl : BduC OAlE : 20/ 03 / 97 L· ··, -.. -,- ,-.-,CSOC=':7;-' 
TY1'E su If : 0",£ : OIlC4l9t 15:'0 

SHiIt' f l U : ~ROf · ENG . SH ___ ._~!~..c:,:.\~TI'I.OT\~r~11l'S\WMPRO' . TX _~-_. __ _ 

..... ,."~'" dlOS J&\/ ,"" 

INFRACOM f" IIOl.E lIa: SC1B 
SUN CROSSING TOWNSHIP I st. .... tlof l 

TEST PIT PROFILE ~~~~;--P~05,~_~J 

t~~~ i/~':~' o. Loose to very l oose, silty SAND ~ 
:,:{~:~ Slightly moist, gre y i sh brown, fine to 
:<\X~ medium s a nd , t::'anSip orted, hillwash. . . 

I 

! 

0 . 30 _ _ _ _____ _ 

Cemente~ FERRICRETE. 
Slightly moist, gre yi.sh brown mottled 
orange . 

L._ O.6Q 

Equivalent t.o a dense to very dense, 
partly f e rruginized, clay~y Eland wi th 
ferricrete nodule s, pedogeni c. 

------~ 
Refusal of 'l'LB on s tror.gly 
f er I'icret.e . 

~: 

1) NO ground water seep age. 

cemented 

toj"lIAtl~ : SOILLAB 1I1tllUl lat : £UVATIOH : 
!lA.CKUE ; CnSE seOR DI N! : J; · CC:t/IO : 

Dllllt:O IT ; DATE : y. to:RO : 

PlDl!UD IT : BduC DATE ; 20 / 0) / 97 1=",='.~,~o-, CS~C01~B:::--'j 
lnE Ul IT ; DAlE : 01/~flIT 15:~C L 

H1Uf' filE; PItOI · (IIC.1ET UXT ,C : \ UOTPlOT\pI"ot l l u \SllNPIOI . 1Jt -----~-. I 

dot- PlOT ZOIlS JUt lroc 



INFRACOM 
SUN CROSSING TOWNSHIP 

~JE Mo, S.C19 I 
ihMt 1 .t , 

TEST PIT PROFILE L:~_IIU: PE~ 
5eate 0-.,'0 o.tIII 

1:2'0 O:~:o Loose to very loose, sil t.y SAND and 
o:?:o GRAVEL . . 
~:g'.? Slig h t. ly moist, greyish brown, fine to 
§:cf§ rncdl um sand and gravel, transported, 
o:?:o 0.50 hillwash . 
•• 0+. -------------------------- ---------------------1 
++c/. very 50ft rock GRANITE. 

. -. • 0 • 
+·0++ +·0·. 
:D:..±. '-TO 

Highly ~eathered to decomposed , 
speckl ed yellow, coarse grained, 
friable. 

Very soft to soft rock GRANITE as 
but harder and less friable. 
decomposed. 

red 
very 

above 
No t 

----- --------1 
TLB refused on granite. 

I.CO 

NOTES: 

l J No grcund .... ·ater s e epage. 

I 
C()IlUCTOO ; SOILLAB IMtllllATIOIi ; El[VAT lOll : 

M.ltlll~E : CASE SeoR t>1 1011 ; M'~C : 
vllU£C " , OAT( : Y·clX:~ : 

P10f!llC" ; BduC DAH ; 20 /0 3 / 91 [---------.,--J 
lieU: Wo: SC19 

Hpt In IT : PATE ; 01//)l./~7 1~ : 40 

_____ -".~01IP "~ • ...:..~.Of · E"'~.SH TEXT I C: ~~~:.."lOf\PI'oHtU\~l/PlOf .H ,---------.--

dDt.PLOT 200S Jill Inc: 

lNFRACOM 
SUN CROSSING TOWNSHIP 

I 1111.£ J D: SC20 
~"of' 

TEST PIT PROFILE C;;;_-;;;;;;', P"~ 

s~~~~ ~J~~~: 0. 00 very l oose, silty SAl"ID . 
~·f~:!· Slig ht.ly moist., greyish brmm. fin e to 

SlU . 

I 

:'::(:'::~ me d i um sand. transported , hillwash. 
~:::': ') '" 0.35 

• • 
• 

• • 
• 

• • 
• 

1.<>0 

Very weakly cemented ?ERRI CRETE . 
Moist, greyish brown mottled orange . 
Equivalent to a medi um cense .• par t l y 
ferrugin ized, gravelly sand wi t h 
ferricrete ilodules , pedogenic . 

TLB refused on ferricrete. 

=, 
1) No ground water oeepage. 

2) DCP test at surface . 

3 ) Disturbed sample SL13 at O.Sm 

awrucrClA : SOILLAB lllCLiIATlOIi : £lEV.HOII : 
M.lC~IME : CASE SSON 01 ... : .-OX!I:O , 

P'!U[D IT I OATE , Y-Ca!AO , 

p~Om[D n , BduC t'AU : 20 / 03 / 91 r- IIOU 110: SC20 I 
TVP! so U 1 CA1£ : OlJI)4197 1S ,'~ l J 

SU(,,'P FlU 1 PR01-(IIG.IET TlIt1 : ( : \DOTPl.Ol\profl IH\$UII910F . TX . _____________ _ 

dot . PlO! laos J'''' Inc 



11I-;;;:~~SC211 
L .Sh.U 1 01' I 

INFRACOM 
SUN C.QOSS ING Tmi'USHI~ 

" " - , -
VKE ENCINE ERS TEST PIT PROFILE G ..... D· PE~ 

t~~~ ;/h 0.00 Loose to very loose. silt.y SAND . 
.<:~::': Slight ly moist , grey i s h brown , fine t o 

SU11. 

:i\ ;) me dium sand , transported, hillwa l!l h . 
~}: ':i (1.'0 

• • 

• • 

· . 
··6'. . ·0·. 
•• ¢ ... 

,,:0;'1 

I 

1. 20 

~I.SO 

Very .... ~akly cemented PERRICRETE . 
Moist , greyish brown mottled orange . 
Equivalent to ' a med ium dense , partly 
fercugini zed , clayey sand · ... i th 
ferricrete nodules , pedogen i c . Nodular 
to platy, become s harder ..... ith increasing 
depth . 

Very sofc rock GRANITB . 
Highly weathe red, red speckled yello'""" 
coarse g rained , very f r iable. 

TLB almost r e fused on granit e;. Diffic ult 
exc;!lval;. i on . 
------ . __ .. _--_. 
~: 

1) No ground water s eepage. 

2 ) DCP teeC at 8ur f ace . 

3 ) Disturbed sa~ple SLl17 at O.9m 

oo .. n~c,OI. , S OI ['LAB IMCllltAlIOil H EVATlOli 
AACJl. llCC : CASE Sa OH Df.u. ; i( . ct:atO 

OiltUO III : DATE: Y- COOIIO : 

PIIOfIlE\I" ~ BduC IlAH : 20 /0 3 / 97 Lr'=iO<~'-'--"-'-S~C=2~1-~1 
ty,~ SH If , IlATE ,01/~ fH 15,'0 
SHOP FlU , P.O' - U' . ~~I fur : t'\DOTPlOl\pro'l'jlet\MP~O~ . T)( _ _ __ .• __ ._._ •.• 

--.- - - - - dot . PLOT 2005 Ji.ll Inc-

r 1 I . LNFRACOM r KCU ~ c : SC2"2 I II'I/"(j SUN CROSS ING TOWNSHIP "H' '" 1 I 
'I TEST PIT PROFILE I "" ...... PE0560 I 
VK~ 1!NQUleER$ . 

I sc. t ~ ~: . . ) : . 0.00 . I 
! 1:20 ~/-:i:~ very 1 000e , 51-lty S.JUa) 

I ~{~~~ Sl igh tly moist, greyish br~wn , f i n e 
! :; :".:?:", med i u m sand . transported , h.l. l l .... e. ah . 

t o 

i ;::<i··~· cuo 
, · 0 • 
I +<t 
1 :+n+: 

.. " 
Very s o ft rock GRANI T8 . 
Ki ghly weathered t o decomposed, 
speckl ed yellow, coar!:J e gr(t.ine.d , 
friab le . 

TLD refused on granit e. 

r e d 
very 

- - ----- ---_._----_.-

~: 

1) No ground water seepage . 

I 
COWIUCTOl: SOILLAB l~ClII/AT]OJj • ~ltVA II(J ~ 

..... cmr£ CASE 580H elM: ~ ' CootD : 
y· CUltD : O ~ J L ,UO It DA1f. : 

P~OF1UO 8Y , Oduc 

TYPE :sET &Y : 
SHUI' fiLE: PIOf·EMG.ur 

OAf( 

DAU 

"" 

20 / 03 / 97 1---·---'----: 
IQ.I 110: SC22 I 

: 01/00II/97 ,,:~o t 
, t :\IXlTPlOT\profi l u \ SIJIII>lOf .TlI'l---

dot.~101 200S Jill I"" 



c7=J INFRACOM n / S UN CROSSING TOIiNSHIP 

• ' / ... TEST PIT PROFILE '
-----------1 "01..1; ~~, SC23 

~'".~.~,'.....!. ---. 

VKE ENGINEeRS ~~~~~~~~~ 

, .. , "'''"'''[ '" 
I'ztl ~ ~}:;; ~: . Loose to very loose, silty SAND . 

~'{j:!; Slightly moist, greyiBh brown, fine. to 
~\? :~ medi um sand I transported, hillwash . 

l ~:;f}~ Minor gravel at base. 1'+:"0"'.. . __ ._- _. 0.'11 

"·0" .. 
.. "0·" 
"+0+ • 
"·0· .. 
·+0+· 
"·0· .. 
"·0" .. 
"·0·" .... 0·. 
"·0·" r."o"·1 1.20 

Very soft rock GRANITE. 
Highly weathered to decomposed , red 
speckled yellow, coarse grained, ve1~ 
friable. 

TLB refused on granite. 

=, 
1) No ground water seepage. 

I 
conUCTOl SOILLAB J W CLJ~lT10il : HEVATJOII ; 

MC~I~f : CASE S80H 
Oli llEO IT 

I'l(OflUD I' , BduC 
np~ 5f.T IT , 

DUM : X-COORD 
DAl[ ; Y-COORO : 

MOLE ~o: SC23 
DATE: 01/04/97 15:'0 
om; 20/03/97 c:'-'---:~=:::-' 

____ ~~:~~~~!:!!!:.!:.,. _. __ .. _.:~.~: : C:\DOmOT\profi le~\MPROf. TX -.. ---

dot-PLOT 2005 JllI Inc 

" /Hj 
INFRACOM 
SUN CROSSING TOWNSHIP 

TEST PIT PROFILE 
VIC. lSNtJu .. !!r.~<> 

C-;;;" ." SCi'l 
S~Mt 1 of 1 ..J 

c;., · ~t~~EO@ 
sc:olt [:c-- .);,: 0.00 
"zol:':f :;;~ : Loose to very loose , silt.y SAND . 

I 

j.{):.~ : Slightly moist, g reyish b rown , fine to 
1:':,::<:. medium sand , transport.e d, hillwaeh , 

•• 
,-, 
, " . .:0;. 

'-'" 

Luo 

Very weakly ce.mented FERRICRETB . 
Moist, greyish brown mottled orange . 
Equivalent t o a medium dense , pa r tly 
ferruginized , claye y sand Wi l:h 
ferricrete nodules , pedogenic. 

Very 60ft rock GRANITE. 
Highly weathered, red speckled yel low, 
coarse gra i ned , very friable. 

0_10 _____ _______ _ 

TLB almost refused o n grani te . Diffi cult 
excavation. 

l:!QI.ES. : 

1 ) No ground water seepage. 

C'OITUtrOR I SOILLA!!. l MCUlloI.llOIi : ElEVAIIOIl , 
.... CllWf : CASE 580H DIM: X-ttlO\Ul : 

DR ILLEO I'!' : DAU : Y- COOA,Il ; 

HO~1l[C n ; BduC om : 20/03/97 ! .. ~ -;::~C2' 
TTPE $( 1 IT CAlI : 01/01./<)1 15 :(0 i 

~~,~LE : PIlOF·ENC .SET IEXT : C:'JIOTtl Ol\profj(u\$1,III'IOf •• xt 
dot . P\tlT 2005 J~ Inc 



Sel le " ' -: .:.- . 0_ 00 

,," Illl!1 0." 

• • 
.'. . " . .... 0 .... 

"tIlE 110: SC25 
TO"'"NSHIP L ~ ~h"H I ~r 1 J 

~.~~~~~~~-~jJ 
Very looo e, silty SAND 
Slightly mci9t, greyish brown, fine 
medium sand , transported, hillwaeh. 

co 

Very weakly cemented FERRICRETB. 
Slightly moist, greyish brown mottled 
orange_ 

+ .. <:/. 
'·0+" .+(/ .. 
... 0 .... 
++0·. 
.... 0· · 

Equivalent to a medium dense, partly 
ferrug .i. ni zed, clayey, nodula r 
(ferr i crete nodules) sand. Dedooenic. 

0.70 - -

COIIru,ClOl: : SOILLAB 
IU,CNUIE : CASE 580H 

DRIUlD " 
PlIOf ntD If : BduC 
TlH sn Il , 

SETU!' flU , PftOF · ENG.C£T 

1.)0 

Very DOft rock GRANITE with medium hard 
rock z ones. 
Highly weathered to decompos ed , red 
speckled yellow, coarse grained, very 
friable. 

TLB refused on granite. 

=, 
1) No ground water seepage. 

' ~tl!f{ATlOI( : flE"~AnWl : 
OIM , X'COORD : 
bAn 
OATe 

PATE 
m, 

Y 'COOI!\) : 

20/03/97 [ 
IIOI.E M II~ 

: OIfO~/97 IS,,, 
: C:\DOIPlOl\profilu\SUIIPROF.Tl . 

SC2~ 

do~.PLOT lOOS J&.II Inc 

INFRACOM 
SUN CROSSING TOWNSHIP I

--·--·-·--·-·~ 

". OLE WII, SC26 I 
'--___ 'h~t 1 IIf_1-__ . 

TEST PIT PROFILE i JOiI ~--;~l PE~560 I 
$("11 

1:21 ; ~;~}~ 

jill 
• 

• · • 
• • 
• 

• • 
. "0+ .. 
.... 0 .... 

":0:" 

COMHA.~lOll: : SOILLAB 
MACH1~~ , CASE 5BOH 

I)RlLLED n : 
PROflLED n ; BduC 
T'iI'E sn n : 
!UlIP FILE : PMOF·EII~ .$n 

0.00 

0 .40 

1.10 

1.40 

1 ) 

Loose to very l oose, silty SAND 
Slightly moist, greyi~h bro wn. fine to 
medium sand , transported, hil l waah _ 

Very weakly c emented FEfL~ICRETE. 
Moist . r e d 9triped yellow, cla yey. 
Equivalent to a medium denge, partly 
ferruginiz e d , clayey sand with 
ferricrete nodules , pedogenic. 

.-. --
Very sofe. rock GRANITE . 
Highly weath ered, red l'lpeckl ed yellow, 
C02l.rse grained, very friable. 

TLB refused on granite. 

~: 

No ground water seep a ge. 

I 
i 

I 
I~CLlW",TlO~ : ~LE\'",TIOiI , 

0' ..... : X·CCOIID : 
DATE: Y'COORO : 

IIOlt /10: S C2 6 
DATE: 01/0..;197 15:~1 

DATE: 20/03/97 1-·----·---' 
TUT : C:\OOTplOT\profl l ~5\SUflPROf .I )( ------~ 

dllt.P IOl 200S J I W Inc 



Sc.l~ 

"20 
'\."':0':):. 
:.}.;:! 

0.00 

~ : ?:::~ r· (····'1 L- 0.30 

• • 
. . 

0.70 

___ '.]0 

I!!O\.£ 10: SC271 
1. Sh""t 1 of '_ -.J 
i J;'; IIL111l1U: PE0560 ] 
~------.-.---

Loose to very loose, silty SAND 
Slightly moist., greyish brown , fi ne to 
mediu.m sand, t:!"aneported , hi llwaeh. 

Very weakly cemented FERRICRETE. 
Moist , greyish brown mottled orange. 
Equivalent to a medium denee, partly 
fe n-uginized, claye y sand wi th 
ferricrete nodules, pedogenic. 

Very eoft :!"cck GRANITE . 
Highly weathered, r~d speckled yellow, 
coarse grained, very friable. 

TLB refused on granite . 

!!QTES, 

1) No ground water seepage. 

~TMACTOR : SOILLAB 
~CMJJlE CASE SSOH 

O~JU.ED n : 
PROFllEO IT , BduC 

lY>'I' SET If , 

SETUI' fILE 1 PIlOF ·tllG.s.n 

lNCUIiATlON , (lf~AtJO~ 

OI M : X· CCICllb 
OATE : t ·coo~ . 

OAn i 20/03/971 ,:. -==""~' -'-"-S~C-2-7-'J 
OAf[ ; 01/O'l/W \S:41 
TOCT , C:\b01PL01\Pf'o'illl5\Sl1llP~O' . l)( ----- ------

dot .'LOT 200s JI ... rroo 

INFRACOM 
SUN CROSSING TOWNSHIP 

;;;.~ Iio; ':;C2 G •. -] 

st .. , .. , \ of 1 ._-------
TEST PIT PROFILE ~" PEOS.O 

s~~~~ .00 Loose Co very loose , silty SAND. 

, 

+Q-.l 
.+0010 .. 
' .. 

o -w 

,.~ 

Slight ly moist, r e ddish brown, 
transported, hillwaeh. 

Sofc rock GRANITE. 
Highly weathered , t 'ed speckled 
coarse grained, v'ery friable . 

fine, 

yellow/ 

TL!3 refused on granit.e . 
. _ - - - - --1 

=, 
1) t~o ground water seepage. 

COIll'tM"TOR : S OILLAB I MCll~"flC* HF-V.l.1IOW 
Melll"_ , CASE 580H DI.l)I )(-C.001l.0 

DAT[ l'-tOOtD 
PROfllEO It : eduC OATE 20/03/97 J' ----~ 

IiOLE Jjo: SC28 I 
TTI'E n l If 1 DATE : 01JO~i97 IS;4l 

SETUP filE: PRO' - EII:I.SE! rUT ; e:\DllTPlOl\p"ofHu\5\JH"~Of .1 .J 

OIlTHID if : 

dot.PlOT 2005 J&W Inc: 



S", .. l e r,·· :-:t;::1 11. 1>0 ,," ~l j!, 
. it.:~.J--- 0.40 ·.9.·. :.,g.:. 

COIIIU,Cl~ : SOILLAB 
ilAC H I~E , CASE saOK 

CM!lLEII 8T : 
PRQF!lIi~ n , Bdue 
TYPE Sf! IT 

SHVP FILE , P~Of'("'~'~'~"'--__ _ 

'.60 

1 ) 

.. _ ..... 

l"OWNSHIP 
~UIlo' SC29 

Sh.Ht 1 of 1 I 
)FILE ~---.-----

JOt .~~.:~~OS60 I 
----_ .. -
Loose, silty SAND 
Slig htl y moist, g reyish brown , fine 
transport e d , hll l .... lI.sh . Mi nor grave l . 

Very soft r ock GRANI TE 
Hi ghly we a.thered, orange speck led 
yellow, coarse gra i ned. fe t·r..lgini ~ed , 
very friable _ 

TLB refused o n gran it e. 

NOTBS : 

No ground water seepage. 

.---. 
! WCl IHAtlOJI E t!~U!OW : 

"'" JI.-COORC , 
DATa l- (OOIIO : 

eAlE 20/
0

3 / 97 r----··············· "'J ItOU .0: SC29 
OATE : 01/04/97 1S:'1 
t url : e:\COTPl~.!.~".~.!iln'$V~pwf .TX .--· - _... I 

dot .PLOT 2005 J&1oI Inc: 

I 

I 

INFRACOM r~.", SC30 
__ .., 1 

SUN CROSSING TOWNSHIP L_~~ I 
TEST PIT PROFILE [ '':'-:;;;;;;;-'''&O@ 

k" 'fS ... I 1:20 " ,:::: Loos e to very l oose, sil ty SAND and 
. ;.: BOULDERS . D ·· Sligh t l y mo ist, reddish bro'fm , fine to 

, 

.'. +.0." 
• 0 • 
,'+0+" 
+ +- " 
.. ·o~ .. 
.... 0 ... ... 

.. " 

'.60 

.. "" 

medium sand and large (max . 3S0mm) 
grani te boulde rs, transported, colluv ium . 

Very e oft rock GRANITE . 
Highl y weathered t o decomposed. r ed 
speck l ed yellow, coar se grained, very 
friable. 

Very soft t o medium hard rock GRANITE as 
above but harder and l e ss we a thered . 

TLB refused on granite. 

~: 

1) No g rou nd water ~ eepage. 

COIIfUCI OR l SOIL~ INCl.IWATlO!l : ElEVATI ON; 
"-'C H IW~ : CASE SBOH 01,," : I.CIlI»C ; 

CIll l (O III : DATE, '-COOlD : 

PRCflL£O 91 : sduC DATE , 20 / 03 / 97 ~1I0; SC~i 
n~E SET ay DAl( : 01/04/97 1S:41 
SHUP FlU: PROF ·tlfG.Sl T lUT : e:'oorp'LoT\p~fHu\S\J(9IOf . rx _ __ J 

dot. PlOT l G05 J'W, ,...; 



~~ .. .,rlJ/~~~;II~N~F~RUAI<C:CO~MMI--------------·------r-r =-~-;;~-.,-,;c3i-'1 a:'Jf.:t SUN CROSSING TOWNSHIP LshHl 1 of 1· I 

VI<E EHO',.,II:::.II:::.H;S 
$c.l. 

\ :20 

- ---- -- -
~~~0560 I 

------O:OO~oose, silty SAND 

Sligh t ly moist , greyish bro"," , fine to 
mediu.m Stind , transported, hi llwash. \}}J 

_o.~ 

C"OfIjUACTOR , SOl 
H.l.CH!~E , CAS 

CUllED Bf ; 
I'fIOfllEO n , Sdu 
n l'E f er IT , 

• . 
.. ·0·. .·0+. 

'..All 
SBOH 

SE ll»' "~E ; PI!O~·E)I _.~.SEl 

Very weakly c emente d FERRICRETE. 
S lightly moiot, greyish b rown mottled 
orange. L Equivalent t o a medium denee, partly 
ferrugini zp.d, clayey, nodular 
(ferricro t e nodulc~) sand, pedogenic . 

I o.ro L Very 50ft rock GRANI'r •. 
High l y ~eathered to decomposed, y e l l ow 
speck l ed orange, coarse grained, very 
frii!ble. 

' .90 
TLB r efuae d on granite. 

HQIE.S. ; 

1) No grou.r.d water seepage. 

IliClaATION ElEVATlCM : 
OINt : lr-COQIIiO , 
DAtE , f-COOTID , 

11m: 20/03/97 [ ' 
MOlE 110. S C31 

~ATf ,Olloc,/97 IS ,H , 
TEXT: C:\lIOlPl oT\PO",",Ilu\SII1IPROf.JX _ ..•..•.....• _ •• -l 

dot.PlOf 2005 J&'.I Inc 

INFRACOM 
SU"N CROSSING TOWNSHIP r 

.~;~: 5:0 2-' I 
__ ~~~I----.J 

TEST PIT PROFILE ~~; PEOS60 

kat e , -, .)". 0. 00---- -···---- --
1:2tI ~'}:) :'!: Loose, silty SAND 

~: ~;~:'.': Slightly mois t, greyi9h bI:own , fine 
:: :!}~ tt'anaport ed, hillwash. 

'~~~1 --- - 0.40 

++g++ Very ooft rock GRANITE 
.·(t. Hig hl y weathered, orang~ s peckled 

yellow, coarse grained, ferrugi n 1zed , 
v el.Y friable . 

0.60 

TLB refused on granite_ 

l!llTIll1 , 

1) No ground water seepage. 

I 

COIIIUt lCJ:J. ; SOILLAB ,_ell_AnON EUYA TlDIi , 
MoAC'!4U .. ;: : CASE SeOH OiNt; X-CDCII.D 

DRILLED 8Y DUE , Y-WJlID • 

,_orllEo Bf : BduC UI( : 20/03 /97 [ -.. ~;;;-~ 
HP! sn BY IMllE : 01104/1'7 15:41 

5EJUI' flU ; PRor -ENe,SEl lur : c:\nD'PlOl\~ro'H u\S\JlOPlOf _lX . I 
c!ot.Hor 200S J&w Inc 



I- --IIOLE 110: S'C331 
sh..,t I ", 1 I 

VKE ENGINEERS 

.-- => .. .............................. : JOB _1I'l.JIBf1:' I?E0560 f 

S",l, W(1 0.00 
1:20,.::: : Loose to v e ry loose , sl.l t y SAND and 

BOULDERS . 

... ~,?~ ... 

Slightly moiat , reddish brown , fine to 
medium sand and la r ge (max . 3 00mm) 

, granite b oulders , transported, colluvium . 
~ L 0.'0 

L Soft r ock GRANI TE. 
Highly we a thered , red speckled yellow , 
coa r se g r ained, very friable. 

O. !O 

TLB refused on gra nite . 

=, 
1) No gl'ound wa t£!.r seepage. 

COIIT AA,tTOR , SO IL~------:'Om:;o"C,OHC .. ~,--· El(VATlQl : 
~WII[ - CASE 58 0H t) 1~ X'«X:'IIQ : 

DU LLED n : DAlE : T-COOW : 

J>flOfllH'l n : BduC DATE : 20/03 / 97 [ s I 
NOll: Jlo; C33 

TYPE SEI 61 : DATt : (l1 /1)4~7 15," 
sn~p FILE : PROF-ENG.HI TfXT : C:\DOIP lOl\prQ t ~~~~~Of.TX - - --- _ ___ •• _ 

dot.nOT 2005 Jill l no:: 

INFRACOM 
SUN CROS SING TOh~SHI P 

TEST PIT PROFILE 

f ~OI.~ 110: SC34 
L~Iwte< 1 or , 

I JaI ~~.U; P-EOS6il 

Su le I':'~->:' ; " O.IUI .. ---- . -•.• 
l :ro :.}:j:"!: L oose, Sl. l ty Sl\ND 

~.{) ::I; Slight:ly moi st, greyish bro wn, fine 
~:-,).:.~ tran spo rted, hillwash . Thin grave l 

, 
at 

,,·C++ L base. .:9:. 0.30 
very soft rock GRAN ITE 

l Highl y we a there d t o decompos ed , red 

I 
speckJ ed yellow , coarse g rained. ve r y 
friable. __ ".'0 
TLB refused on gran i te. 

= , 
1) No ground water seepage . 

(:OWTUC1 D11 : SOILLAB I Ik;UMATl Oi'l • EUV"'IOI : 
AACHI ~E : CASE 5 e OH 

oa :LlED BY : 
PRDnl£O iT , BduC 
!'P~ 1fT 81 : 
SUlIF FIlE: PROf-EMIl'SEI 

DIAII : JI · COOflt : 
DATE : ' -CCOilO , 

DATE: 20 / 03 /':) 7 Ih';~' Mo: sc3'4I~· 
t)AI( : 01'O~ /97 15:'Z I' i 
TExt : t: \ CDTPlOT\prClf; lu\SUjj,.or . TXT-,,----·--···- ·--~ 

dot.PlOT 201)5 J.tll lroc. 



.. :0' · 

I 

.... 

_. 0 . /00 

.... 
o. " 

r- .. ~ .. , SC3S 
t ~«I 1 of t 

C}_OII ~l~ PEos6 0-1 
I 

Loose tc very loose, silty SAND and 
BOULDERS . 
Slig htly moist , reddish brown , fine to 
mec ium sand and large (max . 30Gmm ) 
granite boulders, tran:sported, c olluv ium. 

Ver y s o ft rock GRANITE. 
Hi gh ly we athered to decornpoFed, r ed 
speckl ed yellow, coarse gra iped, VElry 
friable. 

Very soft rock GRANITE as above but 
harder. ' 

TLB refused on granite_ 

NOTES : 

lJ No ground ~ater seepage. 

cairn""". , SOILLAB IMCLLNAflOil ; HH"HIIt 
IU,CHt!IE ,CASE SaOH OINl : x·amo 

D~ll~ED n : 
Pli.CfllfD n : sduc 
TI"9E sn BY , 

SEtUP Hl£ , ".Of -UC.SfT 

PAU : Y-CCIOIID • 

tlIoTl : 20 / 0 3 / 9-} CL- ""- ''-''-' -=SC:C::3-=S-···] 
CAT( : 01/04/1'7 \S ,4~ 
r!n : C : \DOT'Lonprofiln\Sij~'.Of_ ' X -__ . _ ____ _ . 

dO f . PLOT was JlI/ I"" 

--.- .. ------ --~ -- .------~lI..t" [ --~Ol[ 1IcI : SC36 ] I 
$!\ce-' I of 1 TOh"NSHIP 

L. 

r;~-;OIa{~~~ 

Sc.l~ 

1 :20 I 
--o~o-:) . 

Loose, s1lty SAND 

• • 

•• 0 .. + .&. 

C()I IlACICIl : SO ILLAB 
""OUII( : CASe: SBCH 

DUllUl " I 
PlornUl ., : BduC 

..... O. lO 

_ 0.60 

_ 0. 114 

II 

Slightly moist , greyish bro~ ·wn, fine 
lwaeh _ med i um sand f t ranspor ted, hil 

Very weakly ceme nted FERRICRET K. 

to 

Slightly IT'.oist. greyish bro '<ffi mottle d 
orange . 
Equivalent to a medium den 
f e rrugi nized. c layey, 
(ferricrete nodules) sand , pod 

se, par t ly 
nodular 

ogenic . 

Very soft rock GRk~ITE. 
Highly ~eathered to decompos ed, y e llow 

i n ed , very 
Ipo s ed with 

s peckled o rar,ge , coarse gr. 
frie.ble. Becomes leso deCo." 
increasing depth. 

Almost TLB refusal on grani te. 

~, 

No ground water seepage. 

J~ tL! ltAnCl( : E.l£VUJ(lII : 
DIN! , X-aDIl~ : 
IIArE : v-coeR) , 
~.m : 20 / 03 / 97 C:::::' .0: SC36 

TlP[ SET If : DAn: 01 / 01.191 1S,42 
sn ... H~( : Plllf -EW G.nT ___ ____ ~_~:~~~:.\~P"Of.TX ----.-

do t _Pl.Or 21)05 JlW l no; 



• 
... "(i · 
• +6·· 
.+0+. 
·+0+-+ 

';0:'" 

sil ty SAND 

r--;;;;:.E MB: SCJ i ] 
L,~heer 1 of 1 

l~~ IoU'.5€jI, p~~~~ 

1s t, reddish brown , fi ne to 
, transpor ted, hi ll""Clsh. 

0.40 _______ _____ _ _ _ 

. 0.60 

'--_ 1.00 

very weakly ceme nted J.'ERRICRETE . 
Slightly moist, greyish brown mottled 
yellow . 
Equivalent: to a medium dense, 
ferrugini zed, c layey, nodular 
{f erricrete nodules. sand, pedogen ic . 

Ve ry soft rock 
residua l sand). 
Highly weathe red 
speckled orange , 
fr iable. 

GRA.· .. UTE (a lmost: • 
to decomposed , y e ll ow 
coarse grained , ve ry 

No TLB re f usal. Pi t stopped i n good 
fOlmda t i on laye,r. 

~: 

1 ) No ground water seepage . 

, ~ I 
CO~TlACTtlA : SOILLAB IIIUUIAflOll : £UVATlO~ , 

)\ACHllli : CASE 58 OR DIN( : ~ -COORO : 
DRI'.lI:O 111' : OAf( : T-CooRO : 

PAO fLLEO n BduC I>'TE: 20/03/'37 CIlOl.~ II,,: Be3 ? I 
1TP~ nt IT DAll : 01/04197 IS:~2 I 

HI"" fJLf : PROF'(II~SET TEXT 'C:\D'JTPlOf\pro' ilu\S\J~~1I.Of.lX ---- ----~ 

dot.Pl OT ~GOS J'~ rn~ 

lI,lO . . 

Fil ." 
_0,60 

~----.~ 
i MOll: Mo; SC38 ! 
~~ _ _ Shftt 1 of 1 ! 

JOB "'1.DI8~o-S601 

Very loose , si lty SAND 
S l ightly moist, reddish brown, fine to 
medium san d , transported, hillwash. 

Weakly cemented FERRICRETE. 
Slight ly moist, greyish brown mottled 
orange . 
Equivalent to a 
clayey, nodular 
saud, pedogenic . 

dense, ferruginized, 
(ferricrete nodules) 

--..... . -------
FERRICRETE as above but better cemented . 

TLB alw.oat refused on ferricrete. 

NOTES: 

1 ) No ground water seepage. 

I 
OOIHUCTOil , SOILLAB !lIClIHU!OII : n[v.l.UOII : 

,"CH I !If. : CASE sa OK D[~ • It·c~ , 
DRILL ED n : DATE : Y-too~D ; 

fllOFllED n , BduC DATE; 20/03/97 ['~s'C3e --'--'j 
TYPE SET IT : 0 .... ( ,01/04/97 15:4l 
UllR' fILE , PlOf 'f N~ ,SU TEXT ; C : \II~!."lOT_~~.~ . ~.~~\SIJII'lQf. 'lI - ---

dot.' lOT 20~ J&!oI Inc: 



.~ ... -~ .. -

"'" .. ' 
G~ 1l 

HOr 

HPE 

HOLE ,"" SCJ 9 -I 

. S~Ht 1 of I ------1 

GOal ~~:~~I5lD 
- - ----. 

~ ~fn .. " Very loose, si lty SAND 
Slightly moist, reddish brown, fine to 

• medi um sand t ransport ed, hi llwash . 
_ O.lO _ . . • Ve r y weakly t o weakly cement ed · FERRICRETE. ,I Slightly •. o ist, greyish .<own mottled 

• yellow . fm Equival ent t o a medi um dense , "O" l ferrugini,ed, clayey, nodular r:.g.; ( f err i crete nodules ) sand, pedogenic. 
0.60 

FERRI CRETE as above bu t weakly cemented. 
0." 

Very soft rock GRANITE. 
Highly wea t hered to decomposed, yellow 
speckled o r a. nge, coarse gra ined, very 
friable. BecomCfl less decomposed with 

L-- l . M 
increafling depth . 

Almost TL8 refusal on granit.e. 

= , 
1 ) No ground water s ee.page . 

I 

LLAB : Mel! MA 11011 E ~ E/ATlQW 

8 SBOH " .. I-COORD 
DATE -, -txJCI;O 
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i 11(1.( 11 0; SC39 

DATE, 0110<1"7 1S,'~ 
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APPENDIX B 

SOIL AND ROCK DESCRIPTIVE TERMS 



1. SOIL DESCRIPTIVE TERMS 

OESCRlPTIVEOROl;R: 
1. COI'ISISTEHCT 2 . SOIL TYPE l. MOISTlIRECO~OmOM 4. COLOUR 5. SOIL STRUCTURE t. ORIGIN 

1.(.] CONSISTENCY : GRNoIUlAR SOILS 

S P Ti 
~N" i GRAVEl.S &. SANOS 

Gerlflr.IIlly'noe (frainlog aolll 

l TYPI CAL ; 

, "" I· DENSITY 
(klllm'j 

... ~~ ... t~~.!~';.~;t~~~.~.'.~~.~~.~:~.~.~~ l. .... ~.j.~ .... 
: .1s.n.u ;e$itlancelopenGlr'l iQn t)yM!llp t 1450-

4.10! LOOSE i~ldI point 1 1000 
_ ....... t ... _._ .. m • .;. ... .. n ••••• ••••• ___ •••• " ... __ " ... _ .... . . .... ... .... .. .l... __ .......... . 

i MEDIUM !Con'Klflable flI~ist;ooco! to pvnetnltion 1 18~ 
10-3°1 DENSE ib)' s harppldl:poilll : \750 

····-·l-·---- · i~·M;;;;·;~~·~;;~;·-··~·~;~·~·~··· .1- ..... . 

30-50! DENSE !shllrp P\c;k ~IJI. f;[ell~ m81Iy bloWs 17.~0-
1 .. _._ .... j~~~~.~~~:~O.~ : ........... _. __ ._. 1~25 

>50 i VERY i~== l<I r9peeled blows rA ~19~S 
. OENSE l~e\lulfll' 1ICW8.f 1oo1:!J for .xcav.lflon 

1.(bl CONSISTENCY: COHESIVe SDllS 

S P T SILTS &. CLAYS atld cembin~lion l ... I!.h SANDS 
"N" G. ",,,,,IW s lo ... dnllnir.g loll. 

"C, 
(lIP.) 

<2 ~VERY!Piel(POllllaasJV~ in lOO!r,m i " SO 
........ __ ~~9:!'1.j.~~.~.~. '!!~~L .. :~_~.!!:_ ... _ ................. i ............. , 

. PIck PCl..-, llla .. 1Iy PU'~ In 3O-«lmm I 
2.0\ . SO~ ~~~J!tx.~~~~\-~,,~~~~':_ .... +~~~~.:~. 

: i Pick poU'.t penetrate. up 10 1 ()nm. Y"'IY ' 125 

4-6 .. ; . :..'~~).~.~;~T~.~~~~~~~~;!.~~~~ ... -t.-:~~ . 
1 !~~org:~~~~~~~ pielt point. , 200. 
; STIFF ! ~enlllr.ilIOCI bY lh<.ll1lb nail p-=- l\e<Z.Snry 500 ... 

1S-,lO 

i ... i.~.~~.))!.~~--.- " .. ,,_ .. __ ......... _ ............. ~ .. . 
i VERY isr'pt indlntation bl blow of pOek pOOl ! SllFF !~q\jire1l pow&rtoo s fOf (lxC.lvalq-~ 

~. MOiSTURECONOmON 

_ .... ___ ._ ... . ~y ............... _ ......... l~.~~I.~.?!t~_c;::..~.~I~ ........ . 

"". ,." 

1 :::::::A~r~~~t·-::-=-=~~~~~t.~~~i::=:=~; I ·-
(I ~~~~E:~~;;~_~~:::SS:-~ 

. WET ;C-alll!llrtftJ,'oov !lt!! ~OW' lall)'). 

6 . .' $011.. STRUCTURE 

.... ~J!iT~rr... ... ~J~~l!.!!!%.:":....~ ___ .. M __ ..;~ •• _ ••••• 

.t.. , COlOVR ' . . ,It :.J'.~.~.~ ..... ~~f.~C!~~!!~~J¥~!"'~~'L_. ="ttHI ImO:tS.lO"&coo{Qn~ IS selin in pro1\le (un.n st.I ClKl:'Nl:iID~D !~~'~'.t"""".OlWn ttJMiddlk:on8nuily 
. ----.. "., .•. .. ~ .... -:--~_.;:1'." .. __,,---.-- - .----

~f:.O fV-!yarnIl1l'PItlc.hu OIIa:>Iou« 2mm ~t"AmRED i::"~openfilMnl.· SOA .bre..kBtnbiQ~ 

.::~W,;=F-;;~;;;:;I;;;~,==~~~: .. :~~fi~~-~[~.~a~~~:~:~::::: 

.. _~~S~~'~~~~_~~~. r.,, _-= ___ ._ .. · s~~~s !ReIIet~~I.mIn~~~" 

. __ ~:~.!..41!it~\~.~'p~~~:e!.~~!!.f~:.:" .. :.... . ~ .. . _" ~o... .. _' 

" .. ~~._~~~rr.!Y..~~!!!.'!~~_~.~! .... 
STAINED iL«* eDIoUf 1nI~~lion. : .~tIod ttAAh dl:JQ;lIl~~ 

.... _"_l~~!~"_ .. _._. ________ . __ ._._ .. _ .... ~ .... .. ..... . 
Ofl$crlbed U~;I'I!I bedcIW!g I./Ii.cknflSS ~e~a. (~.g. Lh~btnded. ~P'IIy 
! trc"ke!l etc' 

6. OR!GIN 

m""NSPOIliEO !AHuvKJm. hlI~liI. 1,lul. e:c. 
I· ·· 

RES lOU...... ~~alh~ rt>d from pI_I rOdlC a.1I.1 .. (c'uI 1 9.an~e 

t p·EOOC~'E;:f.S·- rerTi!:(t1a. lJla.~e. ·~i;;:;i~:~~ .. ;j~~;.-;i~·-· .. 

DEGR£E OF CEMENTATlO~ OF P£OOCRETES ! UCS 
! ~l. 

g~~~~Y\~!~~ mltflrillCOIn be CI\Imbl~~n ""'glr Ind l ..... nt:>. OisrrAgII' " und •• lcnill blldll tQ" ~j 0.1 _ 0,5 
...................... -................. ,. ....... .. ".-...... -... ............ -----.. ---................... -.~-.-- .--···· .. -·· .. · .. ··· .. · .... ······ -· ··· ······ .. ···f--··_······ ·· .. . 
WEAKLY i~ ..... bO U\IffibIed betoR.'en IlrD'lD r.n~rI. S~ materiel can boI (NIr,bied b1 slronll • 0 .5 _ 2 

CEMf:NTEO ... i~.~.~. !.~~_'!~.n~CC!.~.~.'.!~.~; ... y.~.Ui'i.t:'! !'~~_~.~.!!.!.~!~l~~.\M.~.~~~.!4!!!, ............. ... ,,_.~_ .. .. 
CE~E=NTEO i 1,f~~~.1 crumbles lind .... rom! bl~ of 1hltp piel!; pak\L GIG\n. COIn h "~lodlll!dWllh lome ditllcuty by; 2.5 
. _ .. _ ..... _ ... _ ..... ~!':}.~ ... "t;!.~~E! _ .... , ............... ,,_ ...... " .. " ..... _ ............... ~._~._. __ ._.~.~. H ...... .. _" ....... " ... _._ ...... H._ •••• _ ._ •• ~ ••• 
STRONGLY ;FIm1 blo~'$ of $11~'t~ pOili1 0 11 h8fl6./'lold Ipllc:imfn':- 1·310"111 ;IIdI!llllioos. Gra!n, GIInnol be . .. 10 
~g~~.~1!'i.I;!~ .. ~:s~~~~.~Y..M.I !P ~ 1; •.•. _._ •.•. ___ ._.~ •• •• _ ... _ ..... _ ..... _~ .. _M.M . ... _. _ _ ._ ............. ... ¥ .... ...... _ •• __ ._ -' 

~rJrrm~LY ] :~;Id Iptdmen ~n be blokentlyttnQll f,rm blcwoftulI'I"."" IIeatl. !limilolr appUrtl\Olllo to. 2.5 

REFE.RENCE : Guide 10 SOli Plofll;~ for Civil En;ln!MIringPU'P"ull (1Ul) 

1'/!l3I 
VK~ ~H~ ••• ___ _ 

011U(i).~ _', '"r 

Tel. .+2712) 481-3800 
Fax. ,+2712) 803·7943 

2. ROCK DESCRIPTIVE TERMS 

OESCfUPTlVEOFlOER: 1. HARDNESS 1. ROCI(TYPE J. WEATllERIt(G 4. COLOUR ~ . FIlACnJR£&P"C!NO 
II, OISCONnHtnTY SIJR}"ACE DESCRIPTlOH 1. GJU,IH SIZE 8. ROCK FORMATION NAME 

1. ROCK HARON£SS 

HA.RDNESS 

VERY SOFT 
ROCK 

SQFTROCt< 

DESC1'\IPTIDN 

! ~o'~r~~~tl~!:t~ ~~~ s~~1cI: 
i re~~sal Too hlrd 1(1 a.t tr\axii11 Am ple b1 

_.l.~~~: .. _ ........... ~._. _______ ........... .... . . 
iFirm blows with p~ek poW : 2-4mm Ind.nts. , 
; CIO Ju,t be ~repo:d wilh I kNftI 

U C.S. 
(MP» 

,., 

~" 
. .......... - .• -.--......... , .... - .... - ................. - .• ~- .... _ . .. j .. , 

iFifTl1 b!oWS of~ !lead will !>Nt\( hnd
MEOIUM IiA.RD i t-.eld , pecinen_ Cao()()t ba tcr.oped C( 

ROCK i ~\!d v.itll l knlla. 

%. ROCKTYPE 

I QUlIrtzil e . nndslon .. Qr;l'lite. li/n&i(On8, lit-

5. . D~NIJm' SfACtNG I . 

10 ·25 

· !~"ol"iIoh. 1!~AC'"G"_. SEP:AJU.'nON lmml ~ •• beddIng, /,)DI,*' ele.,) " 

t<~ ! .... ry ~lIIn .. 1't .r .' 
.... _ J"~ .I",:",~ ... -."---t.-·i~' 'ti7.1'' 
.-,,~-#t-~- -----+-...,.-

'U '~ IiiI ' ,wry1fi11Y ' , . 

::.==~~.:~4·~=+~-=~.::~=~:~_-.. ~~:r~~_···· .. _______ · 
lOO-WO lmediYi'n ' mod~"lte'Y 

·::::~~=~~-==rti~~==~~~~~·· ........ · .. , 
6.3 ROUOHlreSS OF DISCONTINUITY PLANES 

CLASSIFICATION i OESCRII"TIDN 

SMOOlli fApp~a", 1.'1100111 and is "Sse~tiill!)' smooth II) till 
, tovch. May be .f\d<ellllde<l ° 

-~~~~Y .:::I~r~~~~~~~~~~:~:::~:~~:~.~~::,:· 
I MEDIUM ROUGH j~::~~~:,~: clurly vi~i.Il • .m .... dure SUrN'::' 

·~~~············::~.r~;~~~~~~;~~~~~A~~:~~~: 
veRY ROUGH i ~:~u;"'~~~:PS WId ~I 0CQ.lI' o~ 11M! 

W1I_ tlidlcensi!\l, 0C0Jr!h1 direcllon oIlhe tkilenlidlS Ihould 
ba~ed. 

HARONESS [ OF.SCRIPTIDN U.C.S. 
MPiI) 

HARD 15.7 
ROCK i Br'8ilkJ '110M ~11tIc .. 11y. Jiolll when s\ruck 

'VERY .... ~ Pol"" Iold C( laboralory ~It 
HARO 
.~~. (1SullS neoesSl I')'!o disli~"' h 

VERY 
VERY 
HARO 
ROCK 

Nlween CIIII~ories 

4. COLOUR 

70·200 

>'00 

L Ou enNel: Kllhl dIy SUlle unllt.s glM""'1tI hd)calOid 

8. OISCOHTlNUIl'Y SURFACE DESCRJPTlOW ' 

11'.1 JOtr(T FILU HG 

c.,corrc=~FC.CL--'[-O-EF-'-"-m-O-N-,-.-"-'-M-P-.-~-"~O-"-.-p.-~~n-mm---'--
TYPE ·' , 

~_ .. _ .. __ +:~.!t~EN..2!LI~.L_ .... _. __ .. _. __ ,." ... _ ... _ .. , .. _ .. 
STAINED ~~=lIon of rock only. NQ rtccgnkable Pilling 

Fillet) ...... -' - 'TF~~;;'H;d';;';:t; ·n;.;·i~·th~;·;; ·Ni;;;g-~;~i~·i .. 
8.2 OiSCOHl1NUlfY OJ'tll;NTAT10N 

C&.::anW~ iI'I """,.\br:Io!I (i.lt. gf joinls. t.dliir.g. falll t~, etc. ) l re~ 
l~"o=~~~~~ t:W:>":l!~~"~~~f~~~~i~~~~ 

GRAIN SIZE 

ClASSIFlCATlOH j SIZE {mm! ' 

VERY FINE 
GRAINEO "0,2 
·.M ..... • ... • ... ............ j .. .. 
F1N£ GRAINEO Q.2 . 0.6 

RECOGHlnoN 

~~~~§~~~ UMO! ba INn 

j:;.;i~·;,:; if ·~· ·~~:i'u~ig;~~;··--
under "~nd ~ 

ME~.I~.~.~.~ . 0.6·2 :.: ~;~~~f;.;r.~~~~i;i;~~~:~~::::' . 
COARSE GRAINEO 2 . 6 Graill f /;Ill_fly viUlIa 1<> 'hi n.ked 

.~~ . ............... -.... . 
VERY COARSE 
GRAINEO 

;_ .. _ ... 
• > 6 

e. ROCK FORMATlON 

G.ail" mauur~blfl 

Brl:o:ton [lQIWI.uon, 1i~lfw.J HDUlltI Gn:lllta Dome etc. 

REFERENCE : Guldw to Con L.o;tglnll for CIvil Engfn !MIttng Purpc& ... (1U~) 

I'/(iJ. 
VKa ~I(._ 

IlH:tlt{j..,. _~. 11Q7 

Tel. (+2712) 481-3800 
Fax. (+2712) 803-7943 
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APPENDIX C 

DCP PLOTS 

[SUN CROSSING TOWNSHIP'I 
I DCP @ TEST PIT SC2 

-0.1 

-0.2 

o 
I 

. 
'1 

! 
l-.... ..-
!I 

-0.3 

E -0.4 
~ 

I 
I +' ._-

I I- -0.5 '-

0... 
UJ o -0.6 .. 

-0.7 

-0.8 ~. .. 

I i , 
! I 

...• -

I \ I 

-0,9 

-1 
o 10 20 30 40 50 60 

EQUIVALENT SPT "N" VALUE 

" -""~~-"--' ------_._---



[SUN CROSSiNG TOWNSHIP 
i DCP @ TEST PIT SC12 

o ,--- ~----, ---r-- ----

-0.1 ! 
--f' 

-0.2 

-0.3 

E -0.4 ... 

'-" 

:c I- -0.5 
. i - -.~ 

!l. 
w o -0.6 

-0.7 
1 

-0.8 

-0.9 i 
\ 

\ 
, . --- , 

[~~I ... J 
I' 

.J -1 
o 10 20 30 40 50 60 

EQUIVALENT SPT "N" VALUE 

-~,-,------

fSmrCROSsirllG TOWNSHIP 
DCP @ TEST PIT SC15 

o 

-0.1 . 

-0.2 

-0.3 

E -0.4 -:r: I- -0.5 
!l. 
w o -0.6 .-

-0.7 c- -----

-0.8 

i 
\ 

-0.9 

L [\ 

.. ~-

I 
------

! 
-----, -

. -

o 10 20 30 40 50 60 
EQUIVALENT SPT "N" VALUE 



~~R~S:~~~~~~;~IPI 

-0.1 

-0.2 

-0.3 

-0.4 

I I- -0.5 
a.. 
w o -0.6 

o 
\ '-r'--'-'--I 
\ 

\ ! 'H-, , 

1 ' + .. --~ \ il' \ ' 

\,~=' - __ .! I ... ; 

, '--- .. ----i-=,~::~. 
i ._----. 1.... i---

! i .... -t ......... j --+-. ' . , 
1 I 
I .nmmj 

-0.7 -1)J i 

-1 

I !"rl 
! i ltl ---- ---------t---"-"-,t--~ --t-- i 

'1 I 
! : 

o 10 20 30 40 50 60 
EQUIVALENT SPT "N" VALUE 

i .. SUN CROSSlllrG TOWNSHIP) 
I DCP @ TEST PIT SC21 

o 

-0.1 h-...... i' 

-0 

-0.3 1-\"-+ +nn .. + __ + ___ + i 

-0,4 

I b: -0.5 I-+-~-" L~ 
w o -0.6 

-0.7 f-----J- .• "' ....... ...,.-f----...... j-- .. -j 

-0.8 f----f----f------+.n-J-f-------j 

-09 f-----t--!-i- +-f-----+-1 

-1 L ...... _L .... _j~_ ... L ........ t ••••••••• L-_ 

o 10 20 30 40 50 60 
EQUIVALENT SPT liN" VALUE 
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APPENDIX 0 

LABORATORY TEST RESULTS 

PARTICLE SIZE ANALYSIS 

~iiL~~_N" ~~J.L~-193i _j 
;:I~~~-=- ._~ : ~.L __ ... =.i~l . 
- " 0-.11>'000 

I P .... ~ RF.O : U IlHT 
, FE?J>.lC.R(TE · BROWN 

~:~~~J~ --- -- ~~~~~'-~- -~~~-.---i 
SCR I!! N ANAL'I'SIS ("110 pA$Sn.j(;) I 
--16H ---- rn-----;--- ';)I)-- --

PAQJECT : SUN CROSS1~G TOWNSHIP 

OAT!' 1S19Tb1-0 1 

;P'OT~NTlAL ~ANSiVENE'SS1 

5~.Q " 00 . 1110 
)7' 100 ', 100 
1t~ 100 100 

!: :- l-L~~· · 
f .., ~ - . - i-MeoiI,fTT"- - - --- ' LOw ---, 

• • ,'.0 100 100 
IJ.l . CO ' 00 ---
.,7~ .9!1 100 

~.P\1 g l 
{!42:! 41 

_ _ ~7~ ____ 1 .. ! 

.. 
" " l-! YD~o/oteaRANAL,(SIS , 

~.~4~ ·t ~2 "1 
O,OiZ1 7 \I 
(l.on , ,. 

.l-~ ! 
" o ~ .. 

Co',ht_oI_ . .. """ 

-PLASTICtTYCHAAr) 
~Xd , I . ~ - ---

. A !jl\~ .... /l __ Mon _ _ . __ ,_, __ _ 

.-;;-- -'-,-, - -
,..-· _ _ ·_····11 
jlI 7;'-

->{jJ,",rii - •• --r-. "j--- - , 
?L ___ : 

./ , --,;;::---- --- -----'- - -, 
I L ! 

','----. - ---·-·-· O .. ---'C---~--

j",-----. · , 
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Inuodul;tion 

Spatial Ecololl ical Consulting CC !SPEC) was approathed by ecol08ic AFRICA to conduct a wetlllnd 

assessment for the proposed SoshanglNe development. 

2 l e lJishu lve ",rid policy trame.w'ork 

2..J (cuun .... tlnn bfS04.thAtriu rAtllU)fof 19%: 
The Constitution of South Africa !Act No. lOB of 1996) place a duty on the State and the citizens to 

protect the environment. Section 24 provides that : 

NEweryone has the right -

(b) to have the eMironment protected, for the betle/it of present and futvrY! generations through 
t eosonobfe leg islative and other measures that 

I)pr~ent pollUtion and ecological d~rodotion; 

iii promote COIIselVotion; and 

iiil ~ure ecoIogiCQfly sustaInable development and u~ of naturoJ resources while promof/ng 
Justifiable economic QIId soclol development", 

1..1 National Entltfllo"'1M,.,l M"!1seemcot A.c.t fAl.l 10 '1 of 191)81 

Section 2 of the National Environmental Manallement Act (NEMAI (Act no. 107 of 1998) lish the 

principles of 1he Act and ind .... des the protection of sensitive and stressed ecosystems. The 

regulations for fnvironmentallmpact Assessments (EIAS) are indude<! under this act and are lilted in 

regulations 543 to 547 of 18 June 2010. 

lJ *'1:10"0"'" tniJil"01'll'"ienul M,m.;tSf.rn~rtt Dlotjlvi!r~l t ... /let lilet 10 0 1 )0041 
The National Environmental Manallement: Biodiversity Act (Act 10 of 2004) !NEMBA) addresses 
amongSlothers: 

Blodlverslty planning and monltorinl; 

Protection of threatened or protected ecosystems; 

Protection of threatened or protected specIes; 

The control of all~ speCies, invastve spedes lind genetically mo~f led organisms. 

Speclts that are dasslfltd as threatened and/ or protected are listed in Government Garette 15101 

Ftbruary 2007 and the regulatiON are included in Gwernrnent Gazene 152 01 J:ebruary 2007, with 

the most recent amendment in Government Notice 576 of Juty 2011. 

Threatentd ecosystems In netd of protection are listed Government Noti ce 1002 of December 2011. 

1.. Can".lv.niol'l of ,Asr:cuJtu,af Rp;aurc.~~ At* ~Ad. 43 Df 1983. 

The ConseNation of Alricvltural Resources Act indudes control measures that apply to (Section 6): 

The cultivatiOn of virgin soli; 

16 

The protection and ut ilisation of vegetation; 

The grazing capadty of the veld; 

Contrel of weeds and invasive plants; 

The restoration and redamatlon of eroded land and other disturbances to the land; 

The protection and restoration of wetlands. 

1.50 Tn!! NOlltO.,,,,1 Willer "c1 (Act 36 or 19CJB] 

The National Water ACt mandates the Minister of Water Affairs and Forestry to ensure that water Is 

protected, used, developed, coflSelVed, monaged and cOfitrol/ed In a 5ustain"ble and equitable 
manner for the benefit of 1111 persons. 

The Minister of Willer Affairs and forestry, supported by the Department of Water AHalrs, acts as 
the publlc trustee of the nation's water resources. In doing so the Walet' Act must ensure that the 

nations' waler resources are protected, used, developed, managed and controlled In a way th't 
takes into account-

meeting basic hum,n needs both present and future; 

promoting equitable access and beneficial we 

fa dmanng sodal and economic development; 

protecting ecosystems and biodiverSity; and 

redudng and preventing pollution and degradation. 

this practically implies that there has to be enough water to meet the Ecofogical ReseNe, th is Is the 

amount and quality of water that will maintain bash: t.lman needs and ecosystem services at a level 
that will be sustaln,ble. 

3 l oc.atlon and sltldV a~~ desulptlot1 

].1 Loc.atWlIl 

The site is located to the east of Soshanguve on a portion of the Farm OnderstepoQrt 266 JR. The 

M19 passu throush the site and the M35 Is located on the north-eastern boundary of the site. The 

RaO is located to the west of the site . 

j. ~ Eeola,lcfol ,.'\(IIII· .t 

The northern portion of the Site Is located In quaternary catchment A23) and the southern portion Is 

located In quatemary catdvnent A23E. 

The wetland on the northern portion of the si te is in the headwaters of the 50utpansprult st ream. 

which flows Into the Kutswane River. This river flows into the Moretele River. The wetland on the 

southern portion of the si te Is a tributary of Metsi Metsuane stream, wh ich Hows Inlo the 

Kaalplaasspruit and from there into the; Aples River. 

The site ls located In the Central Sandy Bushveld vegetation type, which 1$ dassified as vulnerable, 
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'11",a'''')I''I''I' "":11' I' lortlldr -'/It" :" ."t.. 

This- wetl .. nct unit Is .. ~nneUed ~lley bottom well .. nd with I .. rge seePilie lones 10 the sides. The 

seep .. ge zanes h .. ve .. very sh .. IIOW' soil depth .. nd .. sh .. llow perched w .. ter table. The channel is 

deeply eroded with several rrantal .. nd lateral headcvts. 

W 11.1' II :J'lI"~~_I' 'II 

The vegetation observed In the wetland areas Include several wetland species, as well as several 

species th .. t m .. y ocwr in bath wetl and and terrestrial areas. The vegetation gives a very dcar 

indication of the wetland boundaries on site. The transition from wetland to terrest rial vege tation is 

sh .. rp .. nd clur. 

,... .. 1 ............ .,.!I.W.itIW ... ~"""'w.-I.~ 
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1',_ ~ .. ."n... .. IIII ... l ... ".,..~ , "~ ...... I,.. •• ,',,.~ 

if'!!,. ; ._ .. ~..,., .. _" .. 

Wetland South South South 

Species Alien SD No~h seepage temoorarv permllntnt 

Andropogan hufllens/s V , 
Bu/basty/us specfes V , 
Commelina spedes , 
Cvmboooaon species , 
Cynodon docty/on • , ._-
Cyperus congestus V , 
Cyperus eroorosrfs V , 
Cyperus /onqus V , 
CVDerus sexanauloris Y , 
Cyperus St)eciflS V , , , , 
Erogrostis gummiflua V , , , 
f rOOfOstis olano V • , 
Erogrosris racemoso • 
f uca/vorus soedes Y , , 
Fe/iciv muriro ta , 
fimbristylus complonatQ Y , • , , 
Fuireno sarcles V , • , 
Hobenorio spedes , , 
Helichrysum nudlfoliuffl V , , 

Helichrysum wean , 
Heterooooon COf7tOrtU , 
Hyporrilenia hlrto , 
Hypericum species , 
Hvpoxls sDecies , , , 
~I?carondo m;mosf!olia V , 

Juncus sDecies V , 
!r.!!!t!9oel~ V , 
Kyl/;nQo species V , 
Ledebour/o ovotifolio , 
Mello ozedaroch V , 
Monocymbium sericiforme , , 
Oenothero rosea V , 
Oxa/is sDedes V , , 
Paspalum dilototum V , , , • 
PenniSfl fum dandesUnum V , 
Perotis patens , 
Persiwr/a species V , 
Pooonorthrio SQuarrosa , , 
Popu/us o/bo V , • 
Psevdognophollum luteo-G lbo V , 
Schilochvr;vm Jeffersv , , 
SdJoenopJectvs maurlculoro V , 
Senecio c/ inomotlls Y , 
Senecio erubescens , 
Senecio species , 
5eriphi llffl plumosllffl , , 
5emrlo SDhoceloto Y , 
500robcJlus ofr;cono Y , , 
Themedo tr/andra , 
TrachVDOOon so/cahls , 
Typha copensis Y , , 
Verbena bonorjense V Y , , 

.'_ l 

The wetland is located in a lower .. tvinc area of the landscape, where valley bottom wetlands are 

expected. The seepage areas are also located on shallow soil on the slopes. The wetland boundarIes 

therefore fit ill well ill the landscape. 

• 
The soil j$ a yellowish·brown sandy solI with red mottles. The depth 01 the soil vi ries from $cm to 

more thall 60cm. The soill~ a good indicator ofwetland conditioni. 
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'., •• :wlt",",~, sr, 
The Present Ecological State (PES) Is calculated for the hydrology, geomorphology and vegetiltlon of 
the wetland individually. 

Hydrologal - The PES dass 01 the hydrology b C, which is moderately modified. The flood peaks ilfe 

likely 10 be increased by the development upstream of the sile. The channel competency of the 

wetland has also been increased by erosion. The sys:tem, however receives walel from the seepages 

to the sides as well, which decreases the impacts. 

.. , l'l4 11'1~ ll11t0l'''':Ool,~", ...... f'.., I"" 1· ,,~11,I,,1O 

Geomorphology - The !leomorphology PES da55 of the wetland Is C, which Is moderately modified . 

The wetland IS eroding with some large frontal and lateral headcuts present In the main channel of 

the weiland. There are two eKCilliallons in the seepage zone of the wetland collectIng water. 

VeJet.l llon - The PES dass Is 8 for the vegetation component. This Indicates Ihat Ihe ve!lelation is 

largely nalural. Some dumps of invasive uees a re plesenl in Ihe wetland and some of Ihe vegelaliort 

15 destroyed by the erosion and e.cavatlon actl-..iTies in the wetland. 

.... (! (' 114 

, , ,. .1111111 ......... 1"" .. _ ·", .... 11 ••• ' 

f(O.a.K~1 'I"NK'rr"nlll ... '>n llJl!"'"y 

The EiS ;s a broader Index, and Is used to gauge the value of larger systems . The wetlilnd h~ an 

EcologiCilllmpOltilnce ilnd Sensitivity (EIS) score of 1.8. This is a value between 0 and 4, wIth 0 being 

very low and 4 very hlth. A value of four wolAd De a wetland that Is valuable on a National or 

international scale that is in excelJent condition. This ElS score of the wetland is therefore moderate 

and it means the wetlilnd is important on iii local catchment stale . this score Is affected by the 

location of the wetlilnd in a Vulnerable vegetation type and on private land. The wetland Is also in a 

falrty gocd condition for the region. 

The hydro·functlonill Importance score is 1.3, whim is low lO moderate and the direct human 

benefits score is 0.3 which is very low. 

III !Il W -"I,nl' ,< 
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5:1 NO"lrer tlilnd unit 

11~.jr""'IJ" 'fl1u IInJf ~'I'fJ~ I': nof'II"I ld 

The wl!tloJnd Is In the heaodwatef of tht' Soutpanspru1t streilm. In this portion It Is stili considered 10 

be a seepage wetland. The south-western ponion 0' the system has a shallow perched water table. 

The water enters this lone from the adjacent rocky outcrop. 

l' .;,1'1' 'Ion 

The south,western portion of thl!: wetland is monly dominated by Tra chypogon spicorlls which Is not 

a weiland spw~, and Ser/ph/urn ~Llmosum but se .... er,,1 other wetlar.d spedes afe present, including 

species: such as EragroIt/s gummiftuo and several sedges . It is unclear why Trochypogon spicorus is 
present in the weiland area and the vegetation is therefore not considered to be a good Indicator of 

the wetland boundarIes. The rest of the wetland contains a number of wetland species. 

"""" ...... , •• "., ..... , (pOI I •• ~ .. ~~ ..... ~I!r.l>,~. If' or'. '~., ..... 1I'''~'., ... ,., ... ,.!'! .. ~ IN , ... 
,~ 

The wetla nd is located in a lower --lying area, at the headwaters of the Sou tpansprult stream. This is 

where a wetland is expected to be present. 

The soil is a grt>y.brown sand with red monies. In the south-weslern portion of the wetland, the roct. 

is very shallow, around 3 10 l Ocm in depth. A shallow perched waler lable Is therefore present in 

this area. The soil in the rest of the wetland afea is monly SOcm or more In depth. 

I" 

....".f\ 'eIDJ'~. 

The Present koloSical State JP ES) is calculated for the hydrology, geomorphology and vtselation of 

the wetland individually. 

Hyclrolo,ol- The hydrology of the wetland is in PES dass 6, which is largely natur at The wetland Is 

at the headwatef'J of a stream, in an area that is mO§1Iy without development, e~~pl for the road 

p3$sing through the wetland. The flood peaks are therefore slightly increased, but It Is unlikely that 

Ihere is an ina ease or reduction in flows. An artificial channel is present in the wetland adjacent to 

the road 10 accommodate storm water. 

Geomorphology - The flES dass of the geomorphology is A, which is natural. A small artlfldal 

depression and storm water channel is present in the wetland. A large road also passes through the 

wetland with anodated Infill. This Impact is not sufficiently addresses In the Wet -Health 

assessment. The geomorphology flES of the wetland should rather be considered to be in class 6 or 

C. 
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I,.", ,I, _ ""I ,tl i< .. ~j ~ . ,I" .... ~ lu • .J 

Vegetation - The PES dass of the wetland is C, which is moderately modified. Portioos of the 

vegetation have been destroyed by the road and anifioitl channel. It al50 itppe itrs thitt iI smitH 

portion may have been ploughed in the past 

£;... "CII' . 11; ' rr ,.'ortAn(" <lr,.. ~n,.If'\"rv 

The US is a broader Index, and is used to gauge the value of litllN systems. The wetland hits itn 

Ecologk.allmportanc.e and Sensitivity (EIS) score of Ll. This is it vitlue between 0 itnd 4, with 0 being 

very low and 4 very high. The SCOfe is therefore la.v to moderitte itnd it meaons the wetlitnd is 

important on a local catchment scale, the value is increased by the location m the wetlitnd in it 

Vulnerable vege tation tYpe and reduced beauS!! it is un-proteaed a~ it is on privitte litnd. 

The hydro·functional importance score is 1.1, which is low to moderate and the direct humitn 

benefits SCOf'e Is 0.3 which is very low. 

1,,1IJoi j ~ ~ ! , ,..H ""''-".<!-.J! .. , .. , 
ImDoriance Ccdidenee 

ECOLOGICAL IMPORTANCE & SENSITMTY 1.3 ' .B 
HYORO.fUNCTIONAL IMPORTANCE 1.1 ,.S 
DIRECT HUMAN BENEFITS 0.2 4.0 
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5.3 COII~ltf ·""t1nl IniPort anc~ 

All weditnds itre considered to be of conservituon importance by the Gauterc Oepitrtment of 

Agriculture and Rural Development (GOARD) and is protected by law. The wetlitnds Cf'I site can 

tnefefOf'e be considered to be of high conservittion importance. 

S 4 tJUifNS 
A butter is an areil of land (next to a sensitive feature Of ecosystem) design<rted as sudl itnd used 10 

'dilute' impacts from adjacent developments and iKtivities in order to protect Of preserve the 

sen5itive feitture or ecosystem. The sile of lhe butter zone Is determined by the extent lind 

magnitude of Ihe impKt from the adjacent activities or development and the sensItivity of the 

feature to be prOl:ected. Dittl.'fent buffer lones have been proposed for the protection of wetlands 

and rivers in Soulh Africa, monly ranging between 30m and 100m. 

The Gauleng Department of Agrirulture and Rural Development (GOARD) require a 30m butter 

around wetlands and II 32m buHer ¥ound riparian areas inside the urban edt:e. A. 30m buffer Is 

therefOfe appliable to the wetlllnd on stte (GDA.RD ZOl2). If this is outside the urban edge a 50m 

buffer will awfy. 

A 30m buffer will suffice In this case, provided direct impacts on the wetland are avoided by 

incorporating them',tlgaUon measures contained herein. 

6 SelH.lttv4ty and t orucNil IID1l 1mport. n(1! 

The sensitivity milp of the site was compiled accordi~ to the follOWing categories : 

a) No-Go: These areilS are of such value that no development should take plitce In 

this system. Wetlands are included herein for the ranee of Impacts e'ICpeaed by 

the proposed development. 

The entire wetlitnd area l5 designated as having high conservation importance itnd sensitivity, as well 

as the butter zone. 

7 Impart" i'lno Re-commrm:Lnlon ... 
No site plan was provided for the asseument. The recommendations induded below are therefore 

general recommendations for the site and not spedfic to any development plan . 

1 ~ t.., pi .. ": 
No development mot'{ lake place inside the weiland areas or their butter areas. 

The wetland itfeaS and its butter lones must be inc:ol)lorated into and open space system 

wIth an appl icable management pial\. 

The new development will increase the hard surfaces and remove vegetation and hilbitillt, 

with the corresponding surface flow changes, the resulting impact will be net ne!a tive . 

In Ofder to mitigate the above Impacts as far as pOSsible, the followin! needs to be done : 

o DralNJge from the hard surfaces must be dittuse and the out fl ows must be 

protected from erosIon . 
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o Impermeable surfaces should be minimised and permeable paving used wherever 

possible. 

o The arecu that are not used for development should not be disturbed. 

o Energy dissipaters must be in place to lower the risk of erosion. 

1.1 ~t O I wa.ter 
Storm water generated as a result of the development may not be fOQJsed on a spedfic area 

and directly relused into the wetland on site. It has to flow off the developed area 

dispersed over a large area or the flow must be attenuated in another way, designed by the 

engineers, to not [,ause erosion at that speciflclocation. 

A comprehensive storm water management plan must be compiled, Indicating the 

management of all surface runoff generated on site as a resuh of the development 

(constrUCl"ton and operational phases). The plan must include the se<lment and erosion 

control structures, as well as the "end of pipe" practices that will be applied on site. 

Maximise vecetated borders adjacent 10 the roads, lind do not dear and flatten all the 

vegetation on the si te, rather just the roads, and then the buildi,.. foundations. 

Vegetated swales are required for storm water adjacent to all roads. 

A r~ident edue.alion prO£ram that explains the impOrlllnce of vegetation In the township 

must be launched. The soU is mostly rocky and very shllilow whldl wdl decrease the 

likelihood that subsistence 'arming and other gardeninR activities will be successful. 

The pilln must indie.ate how the natural release and retention of SUrfilCl! runoff will be 

simulated to prevent degradation of the wetland. These measures must cater for the 2 veiJr 

rainfall event. yrger events will be captured In the engineered drillnage system. 

Special care must be taken during construction 10 ensure thil t sediment rich storm wil[er 

does nol enter the wetland and ripiiOan areas. 

Mechanisms must be in place durirc the construction iI!ld operaflonal philses to prevent 

erosion and to dissipate water energy. 

7.) Cojt'\,rue; l 'tJr ~hA~ ,.. . 

No act ivity such as temporary housing and temporary ilblution fil ellitles mily take place 

within the wetland or riparian buffer areas. 

The n~go arus must be fenced and dearly indicated as such. 

Any spillages 0' hazardous materials must be cleaned immedilltety and reported. 

Erosion and sediment control measures must be in place at all timel. 

7 .~ jlo:!utlon 

All efflue nt from the site must be disposed of In a sufficient munidpal system or alternlltive 

sySlem. If the munid pal system is used, suffident capadty must be availilble. 

Any oil leaks on the construction vehides must be liKed as. soon liS pOlS4ble. Drip tray1 must 

be available and used on Site. 

AU hazardous materials, indudil"l@ oil and fuel, must be stored In iI bunded ateil and 

measures taken to ensure that the soil are not polluted. 
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75 Butt!:!" ::l.m8: 

ACClJrdint to the t uldeline '01'" blodivef'Sity assessments (GDAR.D 2007) a 30 m buffer rone Is 
requi~d around all wetlands within the urban edge. 

No aspect of the development will be allowed to occur within the buffer zone, Indudlng 

parking, stormwater attenuation and temporary and permanent structures. 

The only activities allowed in the buffer zone are low impact activities sud! as hi king and 

birding. 

Cattle currently graze on the property. The area for this will be reduced, increasing pressure 

on the wetland area. Focused grarlng in the valiey bottom section w!!lllke\y impact heavlly 

on the wetland and increase erosion. 

lE In,..iul'll" ~PIIK...-c : 

? 

Several spedes listed as alien invasive species are present on site. 

Under the ConseNatlon of Acriculturill Resources Act landowners are respcY"l5ible for the 

invasive species on their properties. 

No Invasive species may be present wittin 20m of I wetland and must be removed. 

Removal must tak.e ~ate in an appropriate milnner, which Indudes: 

o Avoid disturbance to the soil. 
o Use only herbitides that ate registered for use near water. 

o Am dear alien vecetation that occurs singlv, and then move on to gradually reduce 

the size of dumps of allen vegetation. 

o Do not clear alllnvasJve species at once, since this will lead to large areas bare of 

vegetation and will iead to erosion and a larte sediment load in the water. Aliens 

must be removed ,radually over a lore period and the trees replaced with 

Ind1lenous trees. 

o Fol low-up work. maintenance of cleared <!Ireas will be needed, 50 Include this In the 

landscape maintenance contractor's contract. 

o Do not damage any of the indigenous species on site. 

It is not a requirement thllt non-Invasive alien spedes be removed. 

tronon mn1l"ol m~a.surij' 
Ensure that all erosion control measures are .1Il good repair and working condition. Erosion control 

measures may take the following form; 

Sheet erosion: smooth the erodin8 area and install either high density Ju te matting or thick 

woven choir/coconut hud: mattinl on the surface, it must be Installed accordinl to 

manufacture~ luldellnes, if these are absent the following lIpplies . 

o Peg spacinllen than SOcm Of better 

o The mattIng must be flllt on the surface of the soil, not raised above it ilt aU. 

o Overlaps in the mattire must be between 30-S0an 

o Jute matting applies. only to slopes below 5% or very short slope lengths 

o Thick choi r matting app lies only to slopes below 10% or very short slope lengths 
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slS' 2: ASSess HYDROLOGICAL HEAL l'H OF THE WETLAND 

STEP 2A: EVALUATE CHANGES TO WA TER INPUT CHARACTERISTICS FROM THE CATCHMENT 

Nature (If Att.MtIon tntll:~d~:*,hll Altel'lltlon Cllsa Soore Land-<l!iie fll.lllO!"& cQnlributlng to 1mp.ct8, .l'ItI bny IIddltior'l8l notes 

RedualOll in nOWll (wa l er inpulS) Table 5_ 1 0 

Increasll in n~ ( .... aler inputs) Table 5.1 .i ;. 

Combine Impact SCO,.. 2 

Change .... ROO(! pallllm s (peab ) Table 5.2 , 
Maonltud. o1l~d SGoft Table 5:1 1.0 

~:,~~ie l'abIu.re prCMded Iorobmbtllng Ihe~ ((/f II ) 
IJoodpIBIo &00 ~"arm.:fed .... 1e~OIl'f_tlwIt.I$ 811d ttl) other HOM 

STEp 2B: EVALUATE CHANGES TO WATER DISTRIBUTION & RETENTION PATTERNS WITHIN THE WETLAND 

Illtimsity rating 
lWent [",, ' 

iriteli~ty (' . MIIgTlltude: 
Und-uiO factor. C*Jltrllmtlrtg to impl1lct&, al\d any 

Gullle$ and arti~ cH~1 drall"lage 
Table 5 .5 

, 
" 

, '.5 
chat1n~s 

Modifications to e lCisl in d'laonels Table 5 6 , 
Reduced roughllus Table 5 7 ,. , ' .2 
impeding features (e.9. dams) -

Tallie S.8 0 0 
U Sl fe3lll effeds 
Impeding 'eelures - dO'Nl1s1reiJm 

Tallie 5.9 0 0 
,ff~" 

Increased Q(I·$o le waler use Table 5.1Q 0 ... 0 

Ot:PQs~.onIinr~l;ng or e~cava licn Tabla S. 11 • 2 " 
CQmbinad impact SeQ"" H 

2 Ma~tyde· C'XlenI 1100 .lflIelisily 

STEP 2C ; OETeRMINe THE OVERALL HYDROLOGICAL IMPACT SCORE OF THE HGM UNIT BASeD ON INTEGRATING THE ASSESSMENTS FROM STEPS 2A 
AND2B 

T .... -
STEP 20: DETERMI NE THE OVERALL PRESENT HYQROLOGICAL STATE OF THE WETLAND BAseD ON INTEGRATlNG SCORES FROM INDIVIDUAL HGM 

UNITS 

See summary page Table 5.28 -Integrates hydrological Impact scores from each HGM unit 

STEP 2E; ASSESS THE ANTICIPATED TRAJECTORY OF CHANGe OF THE WETLAND HYDROLOGY 

Tabln 5.27 

HGM 1 



STEP lA: DETERMINE THE PRESENT GEOMORPHIC STATE OF INOMOUAL HGM UNITS 

Impactiype 
Appkc.tb illtylo Extent m inS Ext.nt (%) ~ 

Intllt')Sity ratiJlG 1-..., MapfNde 1=.":' ftW:tCII, OOtitribvtinlJ tD 

IIGM """ 
sulckollnos guldel lnet; (0 -101 I and.lAY .Iod6lllolllV.I no ... 

Oalgnowc component 

(1) Upslrearn ~ams Floodplain See belOw l , Table 5. 1 ~ 0.0 

(2) Sirearn d i ~e r slonls h Orl~n,"g 
Floodpla in, 

See M IOw 0 Table 5 15 0.0 
Channeled VB 

(3) InfiWng 
Floodpla," . 

Se~ b~Iow' 0 SM bel""", S 00 
Channele~ VB 

(4) Jnereased r'lJo QfI 
Non-llOCldplalfl 

Table 5 16 100 Table 5.16 2 " HGMs 

Indic.ataMlaMd eompo".I .. t 

JlJI non-Doodpllinn ' . .. (5) Ero:\.ional fealures 
HG~b 

Table 5.17 ., Table 5.18 2.7 

(6) D6paatbonal fUlures 
All non-lloodplarn 

Table 5 19 5 Tat/I" 5.20 , 0.1 
HGMs -

(6) L..o u 01 organic malter 
Allnon-flood platfl 

5ee tlelOW" 0 Table 5. 21 00 
HGMs w ith peal .-

QlI1biA:ed r~ $c;t1A! b~ C!FI .I sum d ~ magnlfudll s~' , .. 
1 Exttflt ' tleiS to 11"18 extent of the HGM Wilt .ffected b lI1e modillcation ax es.ad ••• rce rna olthe t ot~l lIru o ll~ HGM UI"IIt 
2 '-I~!)I"IitIJM . El1enl (%)11 00 x Int~ "", ty 

1 btenl i6 de\ertninO<l bolted upoI1 the !l]"U of I.ha fiGl,1 unj ll~\ II loodeCl (;" ~, . case 01 . dam in lI1 e HGI,1 unl) Dod the alu of lI1e HG'-I uoil a rU do"".lrU m oJ the ttorn(for I d. rn 
..... weam Ql lI>e HCt.\ UI"II I. I .. .., . b<! 100% of !he I-GM mil) 

4 e n rnt 04' Bleil ,~e~by ~!Jeano slra~len"'g is e .... "u1!4 t'1 ~u"'rog!he IMgtI1 o f II>e _Iland alll>Ct~d by &\1 .... m w a,gI'II aril"l? and ex.prusil1 ~ !/lIS n a poe<cer>(.lge o ll~! oV"'Q ll ler>glh 
of IIw ~""l £)(IM I or lie __ a l\e cled by slfurn'*ve"!OII$I. dete< .... .... ~ base<! '4>011 a di s l"""" """lIe"'" 01 ~ po;N oJ diver .. "" a400Q lhe cr. . ,..,.,1 oJ 20 ~mllll'lt! . edIlT"r04 '. "r>dy 
ano::l 5 IIm II ~ IS Gl8yey (or 10 lhe ~ .. am"nd 01 !he HQ'-I .... i ' \1101 is ten I ,.., 1M :;pe",fle d disla~) TIIfI sped~e d dislaocn 'Ie 1jiYef> !>ased Olllhe f.cl lilalhelKiward erot.loll iro ltI6 
.\f.am~ .. fItIe ' acr.anGu nu<:f> mo, .. . ... <Wy Iho ...q.und . ... IlIIlrOUQtl cia, kau .... lilat IA . ... e ' 811p.IJ.en bolow the sed~ w lO$ dfrtey. hon!he "'1>(lIh of_lland DHeCltd lit oiversion 
...... I<.~e .... 9-..dbe S - 6 km. wnich . .. ..-.. n ed.s I proportiof>ol !he 10LlI lenglh al tha weiland. ~I)e 11117 1uTF6~%. 

-----~ 

L~"~1!\ ol-iG'j a~o,,,'.,, t-I 
~1q:!"'Uls,,,,,,s;,"'):1 

, ,...., ... , ..• o~ ... · 

L"'~!\ , r'"f')~ u,i \ "rr .. C1ed ~~ 
1 .1:.· .. .,I .. ~ ol,..olth.,....,4I :&r.1) 

~ En en1 of eru .tlected by inFoOong is Dased Olllhe JotowoIlO] ~cIeOre. for. $",.. sl<eam (, e. 1. 1 to 2nd order strum), MI"d ' reB' 1 kin u~.e3m . r><! dowtY;lI,,~m, ~ I'I(! lor a la rge s lru m 
/1 1 . ~ ~r<J order) 2 ~mupslreamood do'Nml"tam Inl"~ ty 01 '",,",Cl " Oose d 011 ..... ldem 10 ";';d1low l, b40dO<l by etrbant"..,nts ~~n as a percefll"Qe of !he HQ I,1 ~clh, <llvl.s= d by 10 \0 
~e. s core '''l>9'ng _or n 0 (0 (0. For eu/lllk. iI ~Mmenl' block low ~ Cfo,"" I 4 Iom o! "" ~.o,t tn\ lIral lS 2l<m~ (70'1\. 01 ~'*Il) Ill ... ifll .... 'lY ol 'rrpael tS 10_10_1. 

(; e_ of the ¥ea allecled by 0I(JIm: "",lie' reolJcCou 1$ baud 00 (!Ie e lden! 01 pea! ~ubject 10 de,;ic:ce~Of\. groUf\d ~ru or extracboo, e..,.ened a,; a petcenllJge 01 118 l-iGM uni! 

7 1100 1II10rfr"ll _ OIl """"~ 1JIIjQ10I< life a ..... i ... bIe . lhis s eore Is &irrp~ calcWled a~ B lumol $""'''' il"om ll"le diegooWC a:.SO'urnoft\. Where i""""",lion on boll> dallf'O$~c & I .... cller 
nuu","~ Is availabl!! . ... COfttlit>cd ""Ole " C~o.NI~dby ave '"IJng the oon1lined SCOles "omnch 01 Ihese «Ol~. 

STEP 38 : DETERMINE THE OVERALL PRESe NT GEOMORPHIC STATe OF THE WETLAN O BASEO ON INTEGRATING SCORes FROM INOIVlOUAI. HGM UNITS 

See summary page Table 5.28 -Integratos geOmorphl1: Impact scores from each HGM unIt 

STEP lC: ASSeSS THE ANTICIPATEO TRAJECTORY OF CHANGe OF THE WETLANO GEOMORPHOLOGY 

Table 5.21 o 



STEP 4A: FAMIliARIZATION WITH TH E GENERAL STRU CTURE AND COMPOSITION OF WETLAN D VEGETATION IN THE AREA 

STEP 48: IDENTIFY AND ESTIMATE THE EXTENT Of DISTUR8ANC E CLASSES 

See Colum n 2 In Table below 

STEP <Ie: ASSESS THE CHANGES TO VEGETATION COM POSITION IN EACH CLASS, AND INTEGRATE THESE FOR THE OVERALL WETLAND 

"" ......... CIuo ...... "" Tete 
~_09a ":~ M-enltlKla 

, 
A dditional Note. 

InfraSl l'\lClufll 0 0.0 -.. 
Deep "00c1ln9 by dams O· • 0.0 

" Shallow flOOOing bV dam, 0 00 0.0 
.~ 

Crop land~ 0 0 0.0 

Commeroal planlal<Ofls 0 " 0.0 • 
Armllal pe$lures O· .~ . 00 

Perennlsl paslufllS 0 t' 0.0 
N 

Dense Al len ~e\ahCr'l pa1ches , ~ O. 

" Sports rlelds 0 ~ , 00 

Oarden~ 0 • , 0.0 

Areas of sedmenl depo511Kmi infi llino a. exca~a(lon • I ~ O. 

Eroded areas " 
-

~ U 

Old I at:l~ndoned lands (Recenll ~ e. , 00 

Old I abandoned lands (Old) 0 ~ 0.0 
~ 

S&epage bek>w dams 0 ~ 0.0 

Un1ransl o.-med areas '" 0.0 

Owrtil welQflted. Jm~ _"' ~ ' .8 
I Default scores are rOYlded wh;ch shOlJ ld be ad'us ted based on field imesi" al lOf1S Of local knowted e , " 
1 M~~OIlu6& of Impad score is calculated as extenl/ 100 x ~lensily of m pacl 
J The 0,"",r311 milgnl1ude of i mp~cl score fo r the HGM unlt.s Ihe sum of magnl1ude COfe s for each disturbanctl d iS. 

STEP 4D: DETERMINE THE PRESENT OVERALL VEGETATION STATE OF THE WETLAND BASED ON INTEGRATING SCORES FROM INDI VlOUAL HGM UNITS 

Sel! summary page Tilble 5.28 -Integrates vegetation impact scores from each HGM unit 

STEP 4E: ASSESS THE ANTICIPATED TRAJECTORY OF CHANGE OF THE WETLAND VEG ETATION 

Tabl e 5 27 
.. 

HGM 1 
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STEP 2A: EVALUATE CHANGES TO WATER INPUT CHARACTERISTICS FROM THE CATCHMENT 

Nature or Alteration Irit'8naity riding A1teRtlon C!;ss, SCore Land ....... flIicl.oJ1l com.nbuijng to irnpacta., ."d . 1t)' addillona'! ROte/! .<d,' 
ReductJOo In flows (waler .npuls) Table 5 1 0 

Increase in nows (water tnputs) Table 5 1 0 

Combine Impact Scor. 0 

Change In nood paUems (peaks) Table 5 2 , 
ftkgnituQ of impact Sco~ Table 5 3 ,., Note: Sepware tables are provided f~_~~ _I~ scores for (al 

floodp1alll alW channelled "!riley bottom wellanlfa and (b) other HGM 
sell' , 

STEP 28: EVALUATE CHANGES TO WATER DISTRIBUTION & RETENTION PATTERNS WITHIN THE WETLAND 

ffifi;ri$ify tilting 
Extmrt(%)' 

Gullies and arti~Clal drainage 
Table 55 '" channels 

Modifk:.alioos to e)(lstin channels Table 5.6 , 
RedUCed roughness Table 5.7 ... 1" 
Impeding features (e.g. dams) 

Table 5.8 , 
u stream effects 
Impeding features dO\M'lstream 

Tabte 59 a 
effects 

Increased on-site water use Tabte510 ;, , 
DeposljionMfdling or excavation Table5.11 20 

Gombin"d impact Seo,," , 

Iiltert$1ty 

, , 
1 

, 

",. 

08 

o 

o 

o 

o 

0.< 

1 Exterll rer~r~ 10 the ~xtent ollh<! rkJM unil ai'fected by the rrodlnc~uon expressed a< ~ percent>lge of (he (ot>ll area or(he HG~ "",I 

2 ~a!piuoo _ Extent II 00. "'tensity 

J Calcul~led as the sumol "",gnollld<! ~cO(es ~crO$S al n):ldonC~Uons 

STEP 2C: DETERMINE THE OVERALL HYDROLOGICAL IMPACT SCORE OF THE HGM UNIT BASED ON INTEGRATING THE ASSESSMENTS FROM STEPS 2A 
AND2B 

Any ~dtth»'lal notes 

STEP 20: DETERMINE THE OVERALL PRESENT HYOROLOGICAL STATE OF THE WETLAND BASED ON INTEGRATING SCORES FROM INDIVIDUAL HGM 
UNITS 

See $umm1lry p1lge Table /1.28 _ integr.llte$ hydrological lmp.lct ~cores from each HGM unit 

STEP 2E: ASSESS THE ANTICIPATEO TRAJECTORY OF CHANGE OF THE WETLAND HYDROLOGY 

Table 5.27 F 1 



STEP 3A: DETERMINE THE PRESENT GEOMORPHIC STATE OF INDIVIDUAL HGM UNITS 

A-pp-UClfbi~to Elrtterrtmlng Intensity rati 
, 

InWnsity 
tmpaettype-

HGH~ g\l~lIn"" 
Exteftt ~~ 

guldi!l/nCo& I (0 -1n) 

Dalgnostlo- oompornmt 

(1) Upslream dam.;; Floodplain See below' Table 5.14 

(2) Stream d'Yersion/shorterling 
Floodplain, 

See below Table 5.15 
Channeled VB 

(3) Infilling 
Floodplain, 

See below' See b~ow ~ 
Channeled VB 

(4) Increased runoff 
Non-noodplaln 

Table 5 15 SO Table 5.16 0 
HGMs 

Jndl~tor-based component 

(5) ErosIOnal fealures 
All non-lloodplaln 

Table 5 1? 1.0 Table 5, 18 , 
HGM, 

(6) Depo~itional features 
All non-Jloodplaln 

Table 519 5 Table 5.20 1 
HGM, 

(6) Loss 01 organic maller 
All non-Jloodpls~ 

see below" Table 5.21 
HGMs w.lh peal 

COrribiR!'Ld Inl'xICt $cOre b~~ 00 a sum of a,ll magnifud& seales' , I Extent refers to tl1e extent of tile HGM .... t affected by tl1e modificatton, eXpless " d as a f>ercenta~ 0 tn. tot'" area 01 tile HGM lJrot 
2 Ma~tude '" Extent ("/.)11 00 x IlIIensity 

Magrntude I l.nd-uMftctcrs conb1but1ng to 
~ -"mPlIec.-. and ~ add.tell ... 1 f'lClWS: 

00 

00 

00 

00 

02 

01 

0.0 

01 

J Ext~<>l is ~I~ff";ned b~.~d upon Ih •• rea or lhe HGM "",I IhOI j$ !oo","d (in !he ca.o of a dam in !he HGM lri!) ~nd!he ar~~ of tM ..oM urol 8 r~a dawtr.!lream oIlh~ dam(fo,-. dam 
ups .. eamoflt!e HOM uNl, Ihls willl>e 100%, of I"" ..oM ""'I) 

4 Exte~1 of are. affecled by slre.m sb'aighleni<lg;s exp<essed bV measuring Ute I""glh or lhe weiland aHecled bV sb'~am . (r ... ""tcro"ll'oo expr~"sing this U a percer>ta~ of!"" overall "'rIgIlt 
or Ihe I-t>M lri!. ExtentoJ the Weiland alfecled by stream diverslO'" '" determned based upon a dslance ,-"s!ream or Ihe POIIII 01 dove"""" along I"" co'1~mel oJ20 ~m tJ I"" sedmont is ".ndy 
and 5 km iJ It i~ clayev «}f (0 ("" upstream end or Ihe I-t>M tnt iJthis IS less lhan the sfII'clfied ,,"slarlCe) The specl~ed ,,"slarlees ~re !JOven based ()f) Ih" [acllhi'ot ""~"",,,rd erosion on lhil 
slream channel advarlCes rruch ""re reacily dtfougI1 s~nd than Ihraugh clay. AssllTl'l lilat '" I/1e exa"l'le gi~en ttelow the seclmerll "'""8 clay"'!, men t"" I~ ruth o[wetland affected by <I~e~'on 
~ndsl<a;lNe,.ng would I>e 5 ~ 6 km, ,"",ctt, expressed as a P'''Porllon of !he 101.llenglh 0[(1., wetland, wauld t>e 11117 k,n .. 65% 

Le.".~ oIHG'-\ J\~='''' ~/ 
~'.i!"",S'oo'Ek,,,)'r 

_,_ ."""''' t1,·igy 
l""~~ ~r'£') <I'll.nUl,," 01 

>~;t;;'l"-.~"'It-~n" ... " ," ,'io' ''i l 

~ Emonl of arM ~ffeCI~d by inUng IS bQs ~d on Ih~ folktwirl{/ gJld<o , rl '" lor ~ ~"",n ~1I ~~m (L~ , hi 10 2nd (}fder stream), illed area + 1 ~rn upstream and <Io'M1slfearn. mid for alar,,;>, .tream 
(,-e. > )rd (}fOOr) 2 km upstreal" and do"""tr~.m l.-.te""ity ori~ct is ba"ed on Ihe ~xt"r-.t to when now os bloCKed by entlankrrent. gi~en as a perce.-.tage or the I-t>M "';d\I1, divjeled by 10 to 
(l've" score ranging b'om 0 10 10. Fo< exa"'pie, If e.man~rnent. I)Iock!loY; aero.s 1 ~ km of 3/l HOM I.IfIjI ""at IS 2 kn",;ide (70% oJ""dlh) then 'nt~,,"ity of i"l'3Ct i$ 70TIO~7 

~ Extent or the area affect~d by o<~ruG mailer reduolion '" based on!he extent or peat subl"Glto deSlGcabon, grolfld ~re$ 0< extraebOll, e~pressed as a percelllage of ihe HGM 001, 

? If 00 information on OI1-~ile mdiGal"", arc a~ai"'bl~, this score i. si"l'ly calculated as a SOOlo[scOfeG ~om!he diagnos~c useurn:nl W""re Info<,nallOn ()f) boih d"goo$lic & in<lc~!(lr 
assessmo~ is a~a;lable, ~e conilined SGore is Galculated by av"raging ~e Gorrbined SGo<es Jrom ~aGh of thc$e GOfTllOnen<s 

STEP 3B: DETERMINE THE OVERALL PRESENT GEOMORPHIC STATE OF THE WETLAND BASED ON INTEGRATING SCORES FROM INDIVIDUAL HGM UNITS 

See summary page Table 5.28 - integrates geomorphic impact scores from each HGM unit 

STEP 3C: ASSESS THE ANTICIPATED TRAJECTORY OF CHANGE OF THE WETLAND GEOMORPHOLOGY 

T<3ble 5.27 

HGM1 



STEP 4; AS$:H:SS VOOeT Ai10N HEA1.. TH OF THE ~eTl..AND 

STEP 4A: fAMILIARIZATION WITH THE GENERAL STRUCTURE AND COMPOSITION Of WETLAND VEGETATION IN THE AREA 

STEP 4B: IDENTIFY AND ESTIMATE THE EXTENT OF DISTURBANCE CLASSES 

Sat! Column 2 in Tabla belOW 

STEP 4C: ASSESS THE CHANGES TO VEGETATION COMPOSITION IN EACH CLASS, AND INTEGRATE THESE FOR THE OVERALL WETLAND 

DisturtlirTCe C4a$.11 biunt(". 
r.bl. IntlllUilty MlIgnlluct. l Altdltltm41 Notas ... - O,,10J 

Infrastructwre , 02 

Deep fioodmg by dams , ¥ 00 
8 

Shallow fiooding by dams 0 w 0.0 
~ 

Crop lands 0 § 00 

Commercial planlatiOils 0 " 0.0 • 
Annual paslwres 0 ~ 00 

Perennial pastures 0 ~ 00 
~ 

Dense Allen ~egetahon patches. 0 0 00 • Sports fields .0 · 00 >-
Gardens 0 • 00 

Areas of sediment depositioni infillir;g & excavation " B ~ 16 

Eroded areas S e 
" 

Old I abandooed lands (Recent) 0 ~ 00 

Old I abandoned tand ~ (Old) 20 ~. " 0 

Seepage below dams , ! 00 

Unlransformed areas " 05 

~mn _IUhted implkt 51iote I '.7 

1 Default scores are proVlded which should be adlwsted based Of] held ln~eshllatlOns or local knowledge 
l Magnrtude of impact score IS calculated as e;<lenlll00 x lfilensily of impact 
3 The overall magnltwde of Impact score for the HGM unilis (he sum of magOilude CQ(es for each disturbance class 

STEP 040: DETERMINE THE PRESENT OVERALL VEGETATION STATE OF THE WETLAND BASED ON INTEGRATING SCORES FROM INDIVIDUAL HGM UNITS 

See summary page Table S.28· Integrates vegetation Impact scores from each HGM unit 

STEP 04E: ASSESS THE ANTICIPATED TRAJECTORY OF CHANGE OF THE WETLAND VEGETATION 

Table 5 27 , 

HGM 1 
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1. INTRODUCTION 

Messrs Civil Concepts (Pty) Ltd were appointed by Abland (Pty) Ltd to compile a stormwater master 
plan (SMP) for Portions 68. 69 and 112 to 116 of the Fanm Onderslepoort 266-JR to be known as 
Onderstepoort Ext 33. 34. 38 and 39. 

The study area forms pari of the following drainage areas: DSP16489 and DAPDSRA 139. 

The major and minor routes were identified as well as other collector routes and the run -off 
magnitudes were calcu lated. Refer to Plans SMPJONDJ2J001 to SMPJONDJ2J002 (Annexure B) for 
the stormwater master plan layout 

This report describes the investigation, methodology and results of the SMP - major and minor 
storm water networks. 

2. STUDY AREA 

The drainage area is located in Region 2 of Tshwane and forms part of the Farm Onderstepoort 266-
JR, refer to locality plan in Annexure A. It has a study area of 73.65 ha, with 80 stormwater nodes. 

3. GENERAL DRAINAGE 

The study area is situated west of Soutpan Road (M35) and east of the Mabopane Highway (R80) 
Mabopane Road (K2) divide the study area into 2 sections (north and south) . 

The northern portion of the study area has 2 drainage directions, the western portion draining towards 
the norih east, where its final outlet will be into the Soutpan Spruit . The eastern portion drain towards 
the SP13T tributary of the Soutpan Spruit. 

The southern portion of the study area drains south towards the APKAMM2T tributary of the Apies 
River. 

Also note. Mabopane Road forms the watershed between the Apies River and the Soutpan Spruit 

The topography of the study area is steep, with an average ground slope of 3.8%. 

4. STORMWATER DESIGN PRINCIPLES 

For this study the City of Tshwane Specifications and Guidelines - Local Stormwater Master Plans 
November 20061" Revision were used. 
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5. SMP DESIGN APPROACH 

This SMP consists of major and minor drainage networks. 

The design of the networks are based on the following: 

• Selection of appropriate design standards; 
• Determination of the major catchments and sub-catchments for the area; 
• Capturing the topographical data for each catchment i.e. slope. size, imperviousness percentage 

and overland flow length. 
• Determination of an anticipated stormwater drainage network and physical properties, i.e. length 

and slope. 
• Determination of the required type and sizes of the drainage network elements through 

hydrological modelling using Hydrosim V software. 

For this SMP a storm water node or connection was provided for each sub-catchment in order to 
comply with storm water design guidelines. 

All systems were considered major networks to accommodate the 1 :20 year run-off for each sub· 
catchment. 

Both the 1:2 year and 1 :20 year run-off are provided with anticipated sizing of elements. refer to 
Annexure C. 

The developer will conduct as part of detail design to determine if only a 1:2 year connection can be 
provide or if a 1 :20 year connection is required. Utilisation of road capacity must also be investigated. 
The final sizing of elements will be depend on the actual slope, road capacity and location. 

6. RUN-OFF CALCULATION 

The run-offs were calculated using Hydrosim V software. The following constants were used in the 
calculations: 

• MAP -607 mm 

• Hydrograph Type - Triangular 

• Time to Peak Ration -0.35 

• Minimum Storm Duration -30 Min 

• Imperviousness - Between 5 and 90% 

• Run-off lengths -Actual 

• Infiltration Routine - Horton - 0.001 39 
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7. CATCHMENT AND DRAINAGE PROPOSALS 

The study are has been divided into 3 main catchments: 

Catchment 1 

Catchment 1 is situated in the north eastern corner of the study area. 

The catchment drains north east towards the Soutpan Spruit tributary SP13T. The drainage elements 
for this catchment varies in size from 450 mm 0 to 900 mm 0 pipe culverts (for major systems). 

Refer to Annexure C for the detailed run-off calculations and sizes. 

Catchment 2 

Catchment 2 is situated in the north western corner of the study area. It is the smallest of the three 
main drainage areas. 

The catchment drains north west towards an open area and drainage elements for this catchment 
varies in size from 450 mm 0 to 525 mm 0 pipe culverts (for major systems). 

Refer to Annexure C for the detailed run-off calculations and sizes. 

Catchment 3 

Catchment 3 is the largest of the catchments and is situated in the southern portion of the study area. 

The catchment drains south towards the Apies River Tributary APKAMM2T. The drainage elements 
for this catchment varies in size from 450 mm 0 to 1350 mm 0 pipe culverts (for major systems). 

Refer to Annexure C for the detailed run-off calculations and sizes. 
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8. CONCLUSION 

The SMP Part 1 and 2 were completed simultaneously which addresses both the major and minor 
stormwater systems. 

The type and size of each element can be determined during detail design phases, as well as the 
impact of the road capacity and the total cost of all the proposed networks. 

We trust the above meets your approval and await your feedback. 

Yours fa ithfully, 

Werner Stander 
for Civil Concepts (Pty) Ltd 

September 2014 
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ANNEXURE A 

LOCALITY PLAN 

I ANNEXURES I 
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ANNEXURE B 

STORMWATER MASTER PLAN 
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ANNEXURE C 

RESULT TABLE 
2 AND 20 YEAR RUN-OFF 



SMP (PORTION 68, 69 AND 112 -116 OF THE FARM ONDERSTEPOORT 266-JR) 
Total Area: 73.65 STORMSHAPE:Triangular 

M.A.P:607 

2 YEAR RUN-OFF 20 YEAR RUN-OFF 
Pipe __ InletPeak Peakflow Capacity Required Velocity Storm InletPeak Peakflow Capacity Required Velocity Storm 

No (m3/sec) (m3/sec) (m3/sec) Diameter(m (m/sec) Duration(min) (m3/sec) (m3/sec) (m3/sec) Diameter(m (m/sec) Duration(min) 

Rl-1 0.0843 0.1158 0.5850 0.450 2.715 30 0.198 0.284 0.585 0.450 3.452 30 
Rl-2 0.0353 0.0353 0.7279 0.4._0 2,242 30 0.095 0.095 0 .728 0.450 2.999 30 

R2-1 0.1032 1.3477 1.5488 0.67~ 4.552 15 0.215 2.917 3.336 0.900 5.535 30 

R2-1O 0.0650 0.1151 0.6126 0.450 2.806 15 0.131 0 .241 0.613 0.450 3.431 30 
R2-11 0.0416 0.0506 0.72-79 0.4S0 2.498 15 0.079 0.111 0.728 0.450 3.129 30 

R2-12 0.0153 0.0153 0.6035 0.450 'l.52~ 30 0.038 0.038 0.604 0.450 2.015 30 
R2-13 0.0644 0.3833 0.6126 0.450 3.780 15 0.133 0.780 0.924 0.525 4.485 30 

R2-14 0.0604 0.3199 0.5559 0.450 3.365 15 0.121 0.647 0.839 0.525 4.018 30 
R2-14-1 0.0000 0.1770 0.6889 0 .450 3.389 15 0.000 0.360 0.689 0.450 4.l33 30 
R2-15 0.0475 0.l322 0.8339 0.450 3.575 15 0.083 0.269 0.834 0.450 4.421 30 

R2-16 0.0542 0.0895 0.7792 0.450 3.066 15 0.114 0.189 0.779 0.450 3.828 30 
R2-17 0.08311 0.0831 0.7203 0.450 2.814 15 0.166 0.166 0.720 0.450 3.478 30 

R2-18 0.0452 0.0451 0.9099 0.450 2.771 15 0.091 0.091 0.910 0.450 3.462 30 
R2-19 0.0353 0.0353 0.8977 0.450 2.571 15 0.Q75 0.Q75 0.898 0.450 3.248 30 
R2-2 0.1897 1.2478 1.3386 0.600 5.017 15 0.448 2.704 3.129 0.825 6.175 30 
R2-3 0.1192 0.3630 0.6477 0,4'50 3.932 15 0.264 0.782 0.977 0.525 4.713 30 
R2-4 0.0537 0.1290 0.6391 0.450 2.960 15 0.107 0.277 0.639 0.450 3.664 30 
R2-5 0,0764 0:0764 0.6035 0.450 2.465 15 0·172 0.172 0.604 0.450 3.087 30 
R2·6 0.0491 0,7058 0.9769 0.525 4.613 15 0.096 1.481 1.910 0.675 5.552 30 
R2-6-1 0.0000 0.6588 0.7721 0.450 5.102 15 0.000 1.387 1.663 0.600 6.184 30 
R2-7 0.0538 0.2765 0·6391 0.450 3.612 15 0.118 0.613 0.639 0.450 4.256 30 
R2-7-1 0.0000 0.2230 0.433f 0.450 2.561 15 0.000 0.496 0.653 0.525 3.122 30 
R2-8 0.l324 0.1321 0.4203 0,450 2.219 15 0.296 0.296 0.420 0.450 2.694 30 
R2-9 0.0914 0,0914 0.6126 9·450 2.590 15 0.200 0.200 0.613 0.450 3.256 30 
R3-1 0.1091 0.1091 0.6035 0.450 2.722 15 0.225 0.224 0.604 0.450 3.312 30 
R4-1 0.0821 0.4568 0.7126 0.450 4.479 30 0.169 1.092 1.535 0.600 5.559 30 
R4-2 0.1211 0.3860 0.7576 0.450 4.526 30 0.305 0.932 1.143 0.525 5.528 30 
R4-3 0.0000 0.2662 0.4457 0.450 2.760 30 0.000 0.630 0.672 0.525 3.289 30 



SMP (PORTION 68, 69 AND 112 -116 OF THE FARM ONDERSTEPOORT 266-JR) 

Total Area: 73_65 

MAP:607 

Pipe __ InletPeak 

No (m3/sec) 

R4-3-1 0.0000 

R4-4 0.1300 
R4-5 0.0687 

R4-6 0.0761 

R4-7 0.0172 

R4-8 0.0300 

R4-9 0.1641 
R5-0 0.0000 
R5-0-1 0.0000 
R5-0-2 O.oboO 
R5-0-3 o.oood 
R5-1 0.1759 
R5-2 0.0832 

R5-3 0.1019 

R5-3-1 0.0000 
R5-4 0.1035 
R5-5 0.1339 

R5-6 0.0466 
R5-7 0.1367 
R5-8 0.1575 
R5-9 0.1750 

R6-1 0.4520 
R6-1-1 0.0000 
R6-10 0.6192 
R6-11 0.0304 
R6-12 0.0542 

R6-12-1 o.oooe 
R6-13 0.1346 

Peakflow 

(m3/sec) 

0.2663 

0.1300 
0.1370 

0.0761 
0.2079 

0.0300 
0.1641 
1.0603 
0.8909 
0.3315 

0.175p 
0.1759 
0.5715 

0.3694 

0.2686 
0.1035 
Oj338 
0.1764 

0.1366 
0.1575 
0.1750 

3.6115 
3.2899 
0.6189 
0.9399 
0.9103 
0.5184 
0.3444 

STORMSHAPE:Trlangular 

2 YEAR RUN-OFF 
Capacity Required Velocity Storm 

(m3/sec) Diameter(m (m/sec) Duration(minj, 

0.5459 0.450 3.222 30 
0.4699 0.450 2.394 30 
0.6126 0.450 2.936 15 

0.6561 0.450 2.608 30 
0.6216 0.450 3.329 30 
0.5459 0.450 1.747 30 
0.5850 0.450 2.984 30 
1.3853 0:675 4.011 30 
1.1313 0.600 4.163 15 
0.5253 0.450 3.290 30 

0.4~80 0.450 2.543 30 
0.4203 @.450 2.391 30 
0.5755 0.450 3.833 15 

0.5490 0.525 2.567 30 

0.332-2 0.450 2.184 15 
0.4457 0.450 2.155 15 

0.5943 0.450 2.842 15 
0.5357 0.450 2.861 30 
0.5147 0.450 2.586 30 
0.5943 0.450 2.990 30 
0.4580 0.450 2.543 3D 
3.8899 0.900 6.478 30 
3.3034 0.825 6.547 30 
0.6561 0.450 4'.371 30 
1.2185 0.600 4.4'35 15 
0,9640 0.525 4. 716 15 
0.7600 0.525 3.532 15 
0.5943 0.450 3.649 15 

20 YEAR RUN-OFF 
InletPeak Peakflow Capacity Required Velocity Storm 
(m3/sec) (m3/sec) (m3/sec) Diameter(m (m/sec) DuratJon(min) 

0.000 0.630 0.823 0.525 3.939 30 
0.310 0.310 0.470 0.450 2.979 30 
0.143 0.321 0.613 0.450 3.682 30 
0.183 0.183 0.656 0.450 3.344 30 
0.034 0.501 0.622 0.450 4.082 30 
0.071 0.071 0.546 0.450 2.251 30 
0.399 0.399 0.585 0.450 3.724 30 
0.000 2.489 2.983 0.900 4.926 30 
0.000 2.074 2.645 0.825 5.146 30 
0.000 0 .784 0.792 0.525 3.880 30 
0.000 0 .417 0.458 0.450 3.051 30 
0.419 0.419 0.420 0.450 2.798 30 
0.156 1.291 1.697 0.675 4.896 30 
0.240 0.869 1.073 0.675 3.138 30 
0.000 0.630 0.716 0.600 2.675 30 
0.215 0.214 0.446 0.450 2.613 30 
0.281 0.281 0.594 0.450 3.488 30 
0.096 0.421 0.536 0 .450 3.508 30 
0.331 0.330 0.515 0.450 3.237 30 
0.370 0.370 0.594 0.450 3.717 30 I 

0.417 0.417 0.458 0.450 3.054 30 
1.274 8.975 11.469 1.350 8.348 30 
0.000 8.027 8.972 1.200 8.399 30 
1.548 1.548 1.934 0.675 5.648 30 
0.060 2.104 2.209 0.750 5.295 30 
0.113 2.045 2.495 0.750 5.910 30 
0.000 1.130 1.486 0.675 4.298 30 
0.320 0.810 0.897 0.525 4.387 30 



SMP (PORTION 68, 69 AND 112 -116 OF THE FARM ONDERSTEPOORT 266-JR) 

Total Area: 73.65 
M.A.P:607 

Pipe __ InletPeak 

No (m3b~c) 

R6-13-1 0.0000 
R6-14 0.0881 
R6-15 0.1333 
R6-16 0.1369 
R6-17 0.0532 
R6-17-1 0.0000 
R6-18 0.1129 
R6-19 0.0598 
R6-19-1 0.0000 
R6-2 0.1343 
R6-2-1 0.0000 
R6-20 0.0995 
R6-21 0.0597 
R6-3 0.1010 
R6-4 0.2405 

R6-5 0.0871 
R6-6 0.9481 
R6-7 0.0601 
R6-8 0.2212 
R6-9 0.0788 
R7-1 0.3438 
R8-1 0.1128 
R8-2 0.1407 
R8-3 0 .0735 

Peakflow 

(m3/sec) 
0,2127 

0.0880 
0.1~,33 

0.1368 

0.3830 
0.3312 -
0.1128 
0.2186 
0.1589 
1.4583 
0.4248 

0.0995 
0.0596 
0.3379 
0.2404 
0 .0871 

0.9481 

1.8434 
1.7843 
0.6942 
0.3438 
0.3187 
0.1406 
0.0731 

STORMSHAPE:Triangular 

2 'tEAR RUN-OFF 

Capacity Required Velocity Storm 

Im3/sec) Diameter(m (m/sec) Dur,ation(min) 
0 ,6304 0.450 3.385 15 

0.8273 0.450 3.144 15 
0.7649 0.450 3.413 30 
0.7792 0.450 3.493 15 
0.6126 0.450 3.814 15 
0.5658 0.459 3.463 15 
0.6889 0._450 288'4 15 
0.5253 0.450 2.963 15 
0.5039 0.450 2.637 15 
1.8326 0.675 5.338 30 

0.s85P 0.450 3.768 15 
0.6809 0.450 2.860 15 
0.5039 0.450 1.973 15 
0.4815 0.450 3.080 15 

0.1\928 0.450 2.912 15 
0.5755 0.450 2.468 15 
1.3386 0.600 4.841 30 
2.2442 0.825 4.401 30 
2,0098 0.750 4.812 30 

0.7433 0.525 3.640 30 
0.5039 OA50 3.219 75 
0.5039 0.450 3.157 15 
0.3931 0.450 2.142 30 
0,4815 0.450 2.033 15 

20 YEAR RUN-OFF 
InletPeak Peakflow Capacity Required Velocity Storm 
Im3/sec) (m3/sec) (m3/sec) Diameter(m (m/sec) Duration(min) 

0.000 0.490 0.630 0.450 4.120 30 
0.180 0.180 0.827 0.450 3.928 30 
0.316 0.316 0.765 0.450 4.321 30 
0.311 0.311 0.779 0.450 4.361 30 
0.105 0.820 0.924 0.525 4.515 30 
0.000 0.717 0.853 0.525 4.147 30 
0.253 0.253 0.689 0.450 3.773 30 
0.125 0.464 0.525 0.450 3.494 30 
0.000 0.339 0.504 0.450 3.206 30 
0.325 3.613 3.947 0.900 6.571 30 

I 

0.000 0.957 1.260 0.600 4.606 30 
0.219 0.219 0.681 0.450 3.602 30 
0.122 0.122 0.504 0.450 2.464 30 
0.240 0.764 1.037 0.600 3.765 30 
0.529 0.528 0.743 0.525 3.508 30 
0.194 0.194 0.575 0.450 3.079 30 
2.418 2.418 2.427 0.750 5.824 30 
0.148 4.436 6.095 1.200 5.530 30 
0.535 4.292 4.930 1.050 6.009 30 
0.187 1.727 1.924 0.750 4.612 30 
0.976 0.976 1.085 0.600 4.068 60 
0.265 0.737 0.760 0.525 3.721 30 
0.331 0.331 0.393 0.450 2.600 30 
0.146 0.1~ '----- 0.481 0.450 2.510 30 
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SUMMARY 

Three different plant communities I ecosystems were identified: 

Plant Community Sensitivity 

1 Grassland High" 

2 Bushveld on Hili High 

3 Spruil and Wetland High 

According to the relevant legislation and GOARD regulations, all wetlands (including 

rivers and spruits) must be regarded as ecologically sensitive and a wetland 

specialist study must be done. The spruit and wetland are located on the southern 

boundary of the site, but will affect the southern part of the proposed development. It 

is therefore strongly recommended that an independent wetland specialist compile a 

study of the spruit and wetland on the site. 

The hill on the site contains a number of indigenous tree species and represents a 

specific habitat. where the protected Aloe pretoriensis and the protected reptile, the 

Python, were found. According to the GOARD hills and ridges policy , this area should 

be regarded and sensitive , and if at all possible, be protected. 

The GOARD minimum requirements also state that all primary grassland should be 

Indicated as ecologically sensitive. This particular grassland area is, albeit primary, 

quite dose to the highly developed and densely populated Soshanguve town. 

It Is suggested that the stream and wetland with buffer zone be protected according 

to the regulations, and that the hill be developed as a conservation area, but that the 

proposed development on the grassland area be supported . 

1. ASSIGNMENT 

EcoAgenl CC Ecology and Biodiversity Consultants was appointed by Ecolog ic 

AFRIKA to undertake an independent assessment of the vegetation and flora, and 

confirm the possible presence ofweUands of the site. In accordance with The Natural 

Scientific Professions Act (Act 27 of 2003) only a person registered with the Council 

may practice in a consulting capacity. Prof GJ Bredenkamp of EcoAgent CC 

~EroAGENT 
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undertook an independent assessment of the vegetation and flora on Portions 68, 69 

and 112~116 of the Farm Onderstepoort 266JR Gauteng . The possible occurrence of 

wettands on the site must also be confirmed, (though if present an independent 

wetland specialist should be apPointed to do a wetland assessment) . A field survey 

was conducted on 11 March 2014. 

This assignment is in accordance with the EIA Regulations (No. RS43+546, 

Department of Environmentat Affairs and Tourism, 18 June 2010) emanating from 

Chapter 5 of the National Environmental Management Act, 1998 (Act No. 107 of 

1998). 

The assignment is interpreted as follows: 

Compile a study on 

Vegetation with special emphasis on the possible presence red data species 

on the alignmen1 of the pipeline, 

In order to compile the vegetation and flora study, the following had to be done: 

1. Initial preparations: 

Obtain all relevant maps, aerial photographs and information on the 

natural environment of the concerned area. This includes a red data 

species list for the Flora. 

2. Vegetation and habitat survey: In each vegetation type I plant 

community on site : 

Determine relatively homogeneous potential ecological units I plant 

communities / ecosystems on recent aerial photographs. 

Determine the broad haMat features within each homogeneous unit. 

List the plant spec1es (trees, shrubs, grasses and herbaceous species of 

special interest) present in each ecological unit for plant community and 

ecosystem description. 

Identify potential red data plant species, possible encroacher species and 

exotic plant species. 

Identify potential habitat for the red data species that may be present in 

the area . 

~~~~ • • > 
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3. Plant community delimitation and descnpUon 

Process data (vegetation and habitat) to determine vegetation types I 

ecosystems on an ecologicat basis. 

Describe the habitat and vegetation 

Prepare a vegetation map of the area if more than one plant community is 

present. 

Prepare an ecosystem sensitivity map for the planning of the 

development. 

4. General 

Identify and describe ecologically sensitive areas. 

Identify problem areas in need of special treatment or management, e.g. 

bush encroachment, erosion, degraded areas, reclamation areas. 

Make recommendations on aspects that should be monitored during 

development. 

2. RATIONALE 

It is widely recognised that it is of utmost importance to conserve natural resources in 

order to maintain ecological processes and life support systems for plants, animals 

and humans. To ensure that sustainable development takes place it is therefore 

important that the environment is considered before relevant authorities approve any 

development. This led to legislation protecting the natural environment. The 

Environmental Conservation Act (Act 73 of 1989), the National Environmental 

Management Act, 1998 (NEMA) (Act 107 of 1998) and the National Environmental 

Management Biodiversity Act, 2004. (Act 10 Of 2004) ensure the prolection of 

ecological processes, natural systems and natural beauty as wett as the preservation 

of biotic diversity in the natural environment. It also ensures the protection of the 

environment against disturbance. deterioration. defacement or destruction as a result 

of man~made structures, installations, processes or producls or human activities . A 

draft list of Threatened Ecosystems was published (Govemment Gazette 2009) as 

part of the National Environmental Management Biodiversity Act, 2004. (Act 10 Of 

2004). These Threatened Ecosystems are described by SANBI & DEAT (2009). 

~~~, 
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All components of the ecosystems (physical environment, vegetation, animals) of a 

site are interrelated and interdependent. A holistic approach is therefore imperative 

to effectively include the development, utilisation and where necessary conservation 

of the given natural resources in an integrated development plan, which will address 

all the needs of the modem human population (Bredenkamp & Brown 2001) . 

It is therefore necessary to make a thorough inventory of the plant communities and 

biodiversity on the site, in order 10 evaluate the biodiversity and possible rare 

species. This inventory should then serve as a scientific and ecological basis for Ihe 

planning exercises. 

Authoritative legislalion that lists impacts and activities on natural areas, including 

wetlands and riparian areas that requires authorisation includes (Armstrong , 2009): 

Conservation of Agriculture Resources Act, 1983 (Act 43 of 1983): 

• Environment Conservation Act. 1989 (Act 73 of 1989); 

National Water Act, 1998 (Act 36 of 1998): 

National Forests Act, 1998 (Act 84 of 1998); 

National Environmental Management Act, 1998 (Act No. 107 of 1998); 

National Environmental Management Biodiversity Act, 2004 (Act 10 of 2004). 

3. STUOY AREA 

3.1 Location and the receiving environment 

The entire site proposed for development 86.3334 ha in size . The site is located on 

both sides of Mopane Road (K2) that links the Mabopane Highway with Ihe Soulpan 

Road (M35) (Figures 1 and 2) . 

The following applies: 

The site does not fall within a develOped town area but is located just east of 

Soshanguve. 

The site does not fall within a protected area or a conservancy. 

A spruit forms the southern boundary of the site. 

The largest part of the site IS currently grassland. 

~Er.OAGENT 
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It should be noted that this is not a wetland specialist report, although me wetland 

vegetation is mapped and described. 

l1li •• 

-~ 
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Figure 1: The regional locality of the site in felation to Pretoria , Soshanguve and 

major road in the area 
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Figure 2 The planned development (Map provided by EcologIC AFRIKA) 

Physical Environment 

Regional Climate 

Summer rainfall has a mean annual precipitation of 500-700 mm and dry winters with 

fairly infrequent frost. Mean monthly temperatures range from -3.1OC in June to 

35.3°C In January. 

Geology 

Most of the area is Underlain by granite of the Lebowa Granite Suiteand some 

granophyre of the Rashoop Granophyre Suite. Soils are often well-draines and deep, 

however on lower slopes, as on the site, the soil is shallow and ske4etal. 

Topography, drainage and soils 

The site is on a fairly Hat to slightly undulating plains , typical of the area of 

Soshanguve. Soils on the specific site are shallow and reddish brown but black 

vertic clays alon9 the spruit. 

Vegetation Types 

The site is in the Sourish Mixed 8ushveld veld type , as described by Acocks (1988). 

According to Low & Rebelo (1996) the site is within Mixed Sushveld. According to the 

vegetation map and descriptions of Mucina and Rutherford (2006) the site is located 

in the Central Sandy Bushveld vegetation unit (SVcb6). The site is however close 10 

the boundary of the Marikana Thornveld and clay soils are found in the lower-lying 

areas along the spruit. 

Conservation Status 

The Central Sandy Bushveld is classified as a Vulnerable vegetation unit (Mucina & 

Rutherford 2006), with <3% statutorily conserved. About 24% Is transformed by 

agriculture, urban and densely populated rural areas. According to SANSI & DEAT 

(2009) the Ecosystem status is Least Concern . 
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4. METHODS 

4.1 Vegetation and Flora 

The site was visited on 11 March 2014 by Prof GJ Bredenkamp assisted Mr Ian RODS 

of Ecologic AFRIKA. 

The vegetation was stratified into relatively homogeneous units on recent aerial 

images of the area. At several sites within each homogeneous unit a description of 

the dominant and charactenstic species was made. These descriptions were based 

on total floristic composition, following established vegetation survey techniques 

(MueUe(-Dombois & Ellenberg 1974: Westhoff & van der Maarel 1978). Data 

recorded included a list of the plant species present, induding trees, shrubs, grasses 

and forbs. Comprehensive spedes lists were therefore derived for each plant 

community I ecosystem present on the sile. These vegetation survey methods have 

been used as the basis of a national vegetation survey of South Africa (Mucina et al. 

2000) and are considered to be an efficient method of describing vegetation and 

capturing species information. Notes were additionally made of any other features 

that might have an ecological influence. 

The identified systems are not only described in terms of their plant species 

composition, but also evaluated in terms of the potential habitat for red data plant 

species. 

Red data plant species for the area were obtained from the SANBI data bases, with 

updated threatened status, (Raimondo at a/ 2009). These lists were then evaluated 

in terms of habitat available on the site, and also in terms of the present development 

and presence of man in the area. 

Critically Endangered, Endangered , Vulnerable and Protected Species (NEM8A 

species, TOPS species) are evaluated against the list published in Department of 

Environmental Affairs and Tourism Notice No. 2007 (National Environmental 

Management: Biodiversity Act, 2004 (Act fa of 2004)). 

Alien invasive species, according to the Conservation of Agricultural Resources Act 

(Act NoA3 of 1983) as listed in Henderson (2001), are indicated. 

.i!JJEmAGENr -----.----- ------- \ 
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Medicinal plants are indicated according to Hutchings et af. (1996). Van Wyk. Van 

Oudthoorn & Gericke (1997) . 

The field observations were supplemented by literature studies [rom the general area 

(Smit 1992). 

4.2 Conservation Value/Sensitivity 

The following conservation value categories were used for each site: 

High: Ecologically sensitive and valuable land with high species richness 

and/or sensitive ecosystems or red data species that should be 

conserved and no developed allowed. 

Medium-high: Land where sections are disturbed but which is in general 

ecologicalty sensitive to developmenVdisturbances . 

Medium: Land on which low impacl development with limited impact on the 

vegetaUon I ecosystem could be considered for development. It is 

recommended that certain portions of the natural vegetation be 

maintained as open space. 

Medlum~low: Land of which small sections could be considered to conserve but 

where the area in general has little conservation value. 

low: Land that has little conservation value and that could be considered 

for developed with little to no impact on the vegetation . 

Sensitivity 

GOARD requirements Include that sensitivity should include only High and Low 

sensitivity. The categories are as follows: 

High: 

Low: 

.:f:JJEmAGENT 

High and Medium~High conSefVation priOrity categories mentioned 

above are considered to have a High sensitivity and development 

should not be supported . 

Medium , Medium-Low and Low conservation priority categories 

mentioned above are considered to have a Low sensitivlty and 

development may be supported. Portions of vegetation with a 

Medium conservation priority should be conserved . 

\ 
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Plant species recorded in each ptam community with an indication of the status of the 

species by using the following symbols: 

A = Alien woody species 

0= Dominant 

d = subdominant 

G = Garden or Garden Escape 

M = Medicinal plant species 

4.3 Species Richness 

P = Protected trees species 

p = provincially protected species 

RD = Red data listed ptant 

W=weed 

Species Richness is interpreted as follows: Number of indigenous species recorded 

in the sample plots representing the plant community. Alien woody species and 

weeds are not included. 

No of Category 

species 

1-24 Low 

25-39 Medium 

40-59 High 

60· Very High 

.i!lJECOAGEHI' \ 
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5. RESULTS: VEGETATION AND FLORA 

5.1 Vegetation Classification 

Three different plant communities I ecosystems were identified: 

Plant Community Sensitivity 

1 Grassland High-

2 8ushveld on Hill High 

3 Spruit and Wetland High 

~ .. ... _"" c,., .. r_ 
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Figure 3: Vegetation I ecosystem map of the sile. Note thai GOARD requires thai all 

wetlands and all primary grassland be indicated as ecologically sensitive (see Fig 4). 

However, this grassland area is direcUy adjacent to large the residential areas of 

Soshanguve, and it is suggested that development can be supported. The wetland 

and sprult systems are, however, regarded as no-go areas (see weiland specialist 

report for details) 

\ ~~~ 
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Figure 4: Sensitivity map 0' Ihe site. Note that GDARD requires that all wetlands and 

all primary grassland be indicated as ecologically sensitive. According to GOARD 

regulations all primary grassland should be considered to be sensilive. However, this 

grassland area is directly adjacent to large the residential areas of Soshanguve, and 

il is suggested that development can be supported. The wetland and spruit systems 

are, however, regarded as no-go areas (see wetland specialist report for details) 
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5.2 De8cription of the Plant Communities 

A vegetation map (Figure 3) indicates the distribution of the plant communities on the 

site, while the ecological senSitivity is indicated in Figure 4. 

1. Grassland 

The largest part of the site, on both sides of Mopane Road, is covered with grassland 

with sparsely scattered trees . The soil is reddish brown and quite shallow, The 

vegetation forms a mosaic where some areas are dominated by Hyparrhenia hirfa, 

which indicates that the grassland has been utilised and somewhat disturbed (Figure 

5). However, locally, especially where the soil is shallow, Trachypogon spicatus is 

dominant (Figure 6) . Several grass and forb species area present on the shallower 

soils . The scattered woody plants are mostly Burkea africana. 

Figure 5: The Grassland, dominated by Hyparrhenia hirta 

l ~~'" 
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Figure 6: The Grassland, dominated by Trachypogon spicatus 

The following plant species were recorded from this plant community: 

Trees and Shrubs 

Burkea africana 

Eucalyptus sp 

Melia azedarach 

Grasses 

Aristida congesta barbicollis 

An"slida diffusa 

Brachian"e serrata 

Cynodon dactylon 

Diheteropogon amplectens 

Eragrostfs culVula 

Eragrostis racemosa 

Eragrostis rigidior 

Heteropogon contorrus 

A 

A 

PelfophOrum africanum 

Sclerocarya birrea 

Vangueria infausta 

Hyparrhenia hirta 

Me/lois repens 

Pogonarthria squarrosa 

Setaria sphacelata torta 

Sporobolus afn"canus 

Themeda triandra 

Trachypogon spicatus 

Trichoneura grandiglumis 

PM 

D 

D 
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Forbs 

Acalypha angustata 

Acanthosperrnum rigidum W 

Aloe davyana 

Anthosperrnum hispidulum 

Asparagus suaveofens 

Chamaecrista mimosoides 

Cleome monophylla 

Commeline afn"cana 

Efephanthorrhiza elephantina 

Eriosema saJigna 

Felicia murica's 

Fimbristyfis hispidula 

Gomphrena ce/ocioides 

Helichrysum chionosphaerum 

Helichrysum nudifolium 

Hermann;a betonicifolia 

Hermannia /ancifolia 

Hypoxis in"difolia 

Indigofera melanadenia 

Ipomoea ommeneyi 

Justicia anaga/{oides 

Kohautia amatymbics 

Number of species 

Indigenous 

Trees and 2 
shrubs 
Grasses 17 
Forbs 38 
Total 57 

AUens I 
Weeds 
2 

0 
5 
7 

Total 

• 
17 
43 
64 

Kyf/inga alba 

Ledebouria revoluta 

Leucas gl8brata 

Uppia javanica 

Monsonia burkeana 

Nidorefla hottentotica 

Oxa/fs obliquifolia 

Parinan" capensis 

Peersonia sessilifolia 

Pentarhinum insipidum 

Phyllanthus parvulus 

RhynChosia monophylfa 

Scabiosa columbaria 

SChkuhria pinnata 

Senecio inaequidens 

Solanum incanum 

St06be vulgans 

T agetes minuta 

Triumfetta sonden" 

Xerostegia tridentata 

Zornia glochdista 

Red Protected 
Data 
0 1 

0 0 
0 0 
0 1 

The species richness of his grassland is considered to be High. 

WM 

W 

W 

W 

Medicinal 

1 

0 
1 
2 



1. Grassland summary 

Status Disturbed but mostly primary 

$oil Reddish brown. shallow Rockiness 0 

% cover 

Conservation Medium Sensitivity: High 

priority: 

Agricultural Low Need for Low 

potential: rehabilttatlon 

Dominant spp. HyparrflMia hirla, Trachypogon spicatus 

Discussion 

According to GOARD regulations all primary grassland should be considered to be 

sensiti .... e. Howe .... er, this area is directly adjacent to large the residential areas of 

SOshangu .... e, and de .... elopment could be supported. 

2. Hill 

There is a small quartzite hill in the northern part of the study area. The hill is 

co .... ered with indigenous trees and shrubs (Figure 7). The most prominent trees on 

the hill are Burkea africana and Lannea discolor (Figure 6). Some alien woody 

species are present. The red data reptile. Southem African Python, was observed on 

the site (Figure 9) . 

The following plant species mre recorded from this plant community: 

Trees and Shrubs 

Acacia caffra 

Burkea africana 

Combretum mol/e 

Dombeya rotundifolia 

Eucalyptus sp 

Jacaranda mimosifolia 

Lannea discolor 

Grasses 

@EmAGENT 

d 

A 

A 

d 

Lannea edulis 

Melia azedarach 

Ozoroa paniculosa 

Protea caffra 

Tacoma stans 

Vangueria infausta 

Vitex rehmannli 

A 

A 

\ 
~.,,: . . - ... .. .. ... " .,. 

~oonM~rch2C'. . 11 

Aristida diffusa 

Brachl8ria serrata 

Cymbopogon vaJidus 

Digitaria eriantha 

Diheteropogon amplectens 

Eragrosris rigidior 

Heteropogon contortus 

Hyparmenia hirta 

Forbs 

Acalypha petio/aris 

Aloe davyana 

Aloe pretoriensis 

Asparagus suaveolens 

Bidens bipinnata 

p 

w 
CampylocJinium macrocephalum W 

Chascanum hederaceum 

Cleame monophylla 

Commelina africana 

Convolvulus sp 

Dicoma zeyheri 

Euryops laxus 

Number of species 

Indigenous Aliena/ 
Weeds 

Trees and 10 4 
shrubs 
Grasses 16 0 
Forbs 20 4 
Total _ _ ci6 8 

Total 

14 

16 
24 
54 

Melinis repens 

Pogonarthria squarrosa 

Sch;zachyrium sanguineum 

Setaria sphacelata forta 

Themeda triandrs 

Trachypogon spicetus 

Trichoneura grandiglum/s 

Urechloa mosambicensis 

Felicia muricata 

Ledebouria revoluta 

Leonotis <x:ymifolia 

Lippia javanica 

Pel/aea calome/enos 

PentartJinum insipidum 

Rhynchosia monophylla 

Stoebe vulgeris 

Tageles minuta 

Ursinia nana 

Xerophyte re/ineNis 

Zinnia peruviana 

Red Protected 
Data 
0 0 

0 0 
0 0 
0 1 

The species richness of this bush .... eld is considered to be High. 

w 

w 

Medicinal 

1 

0 
1 
2 



2. Hill vegetation summary 

Status Disturbed rocky hill with woody vegetation 

Soli Brown, shallow, rocky Rockiness 20 

% cover 

Conservation High Sensitivity: High 

priority: 

Agricultural Low Need for Low 

potential: rehabilitation 

Dominant spp. Lsnnea discolor, Burkes afric8na 

-

Figure 8: The vegetation on the hill 

Figure 7: The isoJaled woOded hill in the northem part of the study area 

Figure 9: A python was found on the hill 
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~ ..• ",., ,, ,., ,, ,, . ,. 

, 
Ondt~ March 2014 21 ~~~EN! " __ l 

Onde'~ lepoor1 ~ard'l :1014 22 



Discussion 

This area has a High conservation ... alue and a High ecological sensiti ... ity. However, 

this small hill is quite isolated , and in proximity to the Soshanguve residential area. 

This area may be considered as suitable for a conservation area within the 

development. 

3. Spruit and wetland 

A spruit forms Ihe southern boundary of the site. Typical spruit vegetation occurs on 

the bank, mainly with sedges and hygrophilous grass, and also Typha capensis, A 

hill seepage wetland is present along the banks, notably the northern ban\<, (south

facing , within the site property) , where water from the higher-lying areas seeps down 

towards the spruit (Figures 10 & 11). This wetland has patchy surface water and 

locally relatively drier areas, but is mostly covered with hygrophiJous grass and 

sedges. Locally, though more so outside the boundaries of the site, Eucalyptus trees 

are present along the spruit. 

Ftgure 10: Hillside seepage wetland with locat pools of water. Note the few 

Eucalyptus trees 
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Figure 11 : Typical seepage wetland with hygrophilous grass and sedges 

The following plant species were recorded from the wetland area, including the spruit 

zone: 

Trees and Shrubs 

Eucafyptus sp 

Grasses and sedges 

Andropogon eucomis 

Ar/sf/da junciformis 

Cyperos spp (several) 

Eragrostis gummifera 

Eragrostis plana 

Forbs 

Monopsis deciplens 

Oenothera rosea 

A 

Monocymbium cereciiforme 

Paspalum dilatafum 

Paspalum uNillei 

Sporobolus african us 

Typha capensis 

Persicaria se"ulata 

Ranunculus multifidus 

\ ~~AGEN!_ . 
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Senecio inomatus w Verbena bonariensis w 

1. Sprult and wetland summary 

Status Functional seepage wetland and spruit 

Soli Black vertic Rockiness 0 

% cover 

Conservation High Sensitivity: High 

priority: 

Agricultural Low Need for Medium - remove 

potential: rehabilitation alien woody 

species 

Dominant spp. Typha capensis, hygrophilous grasses and sedges 

Discussion 

This area is clearly wetland. This is not a specialist wetland delineation and 

functional analYSis. It is only a recognition of a wetland system and brief description 

of its vegetatiOn. The area is indicated as ecologically sensitive. A buffer zone will be 

needed. of at teast 32 m from Ihe outside edge of the wetland. The area and its 

buffer zone must be excluded from the development. Due to regulations 

concerning wetlands. a specific wetland specialist study will be needed. 

~~~ .. __ l 
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5.3 Species of Conservation Concern, Red Data Species 

A list of Species of Conservation Concern for the Grid 2528CA was obtained from 

the database on the SANBI website . Threatened species are those that are facing 

high risk of extinction, indicated by the categories Critically Endangered (CE) , 

Endangered (EN) and Vulnerable (VU). Species of Conservation Concern inc\ude the 

Threatened Species, but additionally have the categories Near Threatened (NT) , 

Dala DefiCient (00), (DOT = lack of taxonomtc data), Critically Rare (CR), Rare (R) 

and Declining (0). This is in accordance with the new Red List for Soulh African 

Plants (Raimondo et al. 2009). 

Familv Species Status 
Fabaceae Acacia erioloba E .M~ Declining 

Acalypha caperonioides Bailt var. 
Euphorbiaceae caperonioldes DOT 

Adromischus umbraticota CASm. subsp. 
Crassulaceae umbraticola NT 
Asphodetaceae Aloe peglerae ScMnland EN 
Fabaceae Argyrolobium campicola Harms NT 
Fabaceae ArgyroJobium megarrhizum Bolus NT 
Am~lidaceae 80~hone distichtiL.flHerb. Declining 

Bowiea volubilis HaN. ex Hook.f. subsp. 
Hyacinthaceae volubilis VU 
Asteraceae Callileels le~toehylla HaN.:.. Declinil1Q 
Callitrichaceae Callitriche compressa N.E.Br. DOT 
Rhizophoraceae Cassipourea malosana (Baker) Alston Declinina 

,.6e0cvnaceae 
Ceropegia decidua E.A.8ruce subsp. 

I pretoriensis R.A. Dyer VU 
~..9!Iaceae Ceropegia turricula E.A.Bruce NT 

Commelinaceae Commellna bella Oberm. DDT 
Am~lIidaceae Crinum macowanii Baker Declining 
Cucurbitaceae Cucumis humifructus Slent VU 
Acanthaceae Dicl!mera m~liesbe..!ll.ensls K.BaJkwilJ VU 
Hyacinthaceae Drimia altissima (U.) Ker Gawl. Declinino 
Hyacinthaceae Drimia elata Jacq. DDT 
Hvacinthaceae Drimia sanguinea (Schinz Jessop NT 
Mesembrvanthemaceae Drosanthemum mic~ntiL..:l Schwantes EN 
Zamiaceae Enc!2,halartos frlderici:9.ullielml Lehm. NT 
Zamiaceae Enc~halartos horridutiJa~ Lehm. EN 
Zamiaceae Enc~halartos lehmannii Lehm. NT 
Poaceae Festuca dracomontana H.P.Linder VU 

Habitat 
on site 
No 

Marainal 

No 
No 
No 
Yes 

Marainal 
No 

No 
No 

No 
No 

No 
Marginal 

No 
No 

No 

No 
No 

No 
No 

No 
No 

No 
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In spite of the large number of plant species of conservation concern listed for grid 

2528CA (Raimondo et at. 2009). no species of conservation concern were recorded 

from the specific site during the field survey, This is probably a result of the disturbed 

nature of the grassland on the site. 

6.4 Protected SpeCl9S 

A single protected tree species (a single individual along the Mopane Road) of 

Sc/erocarya birrea (MaruJa) was present. 

A single provincially protected plant species Aloe pretoriensis were found on the hill 

on the site. 

No TOPS protected plant species are present on the site {The National 

Environmental Management Biodiversity Act, 2004. (Act 10 Of 20(4)). 

No 

\ ~~~ 
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5.4 Medicinal Plants 

Except for Scferocarya bi"ea, very limited important medicinal plants were recorded 

from the site. The weedy medicinal Schkuhria pinnata was recorded . 

5.5 Alien Plants 

Some alien woody plants were found on the site . Locally, especially in the House 

Area and along the spruit some alien invader trees are present. Species listed as 

dedared invasrve plants (Henderson 2001) and should be removed and controlled 

(Conservatlon of Agricultural Resources Act (Act 43 of 1983) include: 

Eucalyptus sp 

Jacaranda mimosifolis 

Melia 8ZedafBCh 

Tecoma sians 

Except for the normally present Tagetes minuta, Bidens bipinnata Zinnia perviana 

and a few other weeds, the serious Campyloc/inium macrocephalum was also 

recorded from the site. 

\ ~~~ 
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6. GENERAL DISCUSSION AND CONCLUSION 

According to the relevant legislation and GOARD regulations , alt wetlands (including 

rivers and sprults) must be regarded as ecologically sensitive and a weiland 

specialist study must be done. The spruit and wetland are located on the southern 

boundary of the site. but will affect the southern part of the proposed development. II 

is therefore strongly recommended thaI an independant wetland specialist compile a 

study of the spruit and wetland on the site. 

The hili on Ihe site contains a number of indigenous tree species and represents a 

specific habItat, where the prolected Aloe pretoriensis and the protected reptile. the 

Python, were found. According to the GOARD hills and ridges policy, this area should 

be regarded and sensitive, and if at all possible, be protected. 

The GOARD minimum requirements also state that all primary grassland should be 

Indicated as eCOlogically sensitive. This particular grassland area is, albeit primary, 

quite close 10 the highly developed and densely populated Soshanguve town, 

It is suggested Ihallhe stream and wetland with buffer zone be protected according 

to the regulations. and that the hnl be developed as a conservation area, but that the 

proposed development on the grassland area be supported. 
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