


















































































Annexure I 
Details of Proposed Name 

Change 





Annexure J 
Storm Water Management 

Plan 



 
 
 
 
 

 
Atte rbury Prope rty De ve lopme nt 

Maxwe ll Offic e  Park 

Mag wa  Cre sc e nt We st 

c / o  

Bo kamo so  

Mr C Nie mandt 

        Thursda y, 12 Ma y 2016 

 

BUFFER RELAXATIO N – IMPACT O N LO WER LYING  AREAS 

 

C- Plan Civil Eng ine e rs have  be e n appo inte d  to  inve stig a te  the  impac t o f the  

po ssib le  re laxatio n o f the  buffe r zo ne  c urre ntly o n the  sto rmwate r c hanne l in 

Po c ke t 10 a t Wate rfa ll City. 

 

Curre ntly the  land is unde ve lo pe d and c o nsists mainly o f na tura l /  p lante d  

ve ld  g rass, o nc e  the  are a  is de ve lo pe d it will c o nsist o f building s /  paving  and 

landsc aping  

 

The  runo ff will c hang e  fro m natura l ve ld  g rass to  hard stand a ffe c ting  the  

natura l infiltra tio n rate   

 

Attac he d are  the  c a lc ula tio n and hydro g raphs fo r the  sc e nario  e xpla ine d 

abo ve . The  additio na l a ffe c te d  are  is a  to ta l o f 42 175m² 

The 1:5 and 1:25 ye ar ra infa ll re c urre nc e  have  be e n use d typic a lly fo r the  

Gaute ng  are a   

 

A furthe r swa le  as pe r drawing  16533- 100- C01 has be e n pro po se d to  c o unte r 

the  additio na l runo ff. The  swa le  is no t fixe d  in its po sitio n and c an mo ve  up o r 

do wn the  stre am with ±35m to  suit e xisting  site  c o nditio ns 

Fro m the  a ttac he d c a lc ula tio ns it c an be  de duc e d that adding  the  

additio na l swa le  will c o unte r the  additio na l runo ff. 

It is re c o mme nde d that the  swa le  is c o nstruc te d to  c o unte r the  additio na l 

runo ff sho uld  the  buffe r zo ne  be  re laxe d as pro po se d 

C-PLAN CIVIL ENGINEERS (PTY) LTD 
Reg No 2000/006107/07 

 
Address : 459 Ontdekkers Road, Florida Hills 

Postal Address : PO Box 6622, Westgate, 1734 
Tel : (011) 472-2277 
Fax : (011) 472-2305 

       E-mail : kc@cplan.co.za  



We  trust that this is a c c e ptab le , sho uld  the re  be  any additio na l info rmatio n 

re quire d , p le ase  do  no t he sita te  to  c o ntac t the  write r 

Yo urs fa ithfully, 

 
 
KC Ooijkaas 
C-Plan Civil Engineers 
0823362563 



 

  

 

 

 

1) SUMMARY 

 
The report has taken into account the whole catchment area that will be going into the attenuation pond. 
Two separate simulations were performed for the development, please refer to the following below: 
 

i. Pre development 

The average slope of the proposed development is 5% with one catchment                                
area. The catchment slopes in the western direction.     
  

 
ii. Post development 

       A total of 1 catchment was grouped into a basic hydrological zone mainly 
                        consisting of hard surface areas. 
 

iii. Summary of Maxima (Out-flows) 

Based on numerous simulation runs performed on the development, the following criteria 
meet the requirements of Johannesburg Roads Agency, Please refer to the tables below. 

 
 1) Return Period 1:5 year storm 

 Pre 
Development 

 Post 
Development 

 

Node No. Peak 
outlet 
m3/s 

Time 
of 

concentration 

Page 
No. 

Node No. Peak 
outlet 
m3/s 

Storm 
duration 

Page 
No. 

Zone1 0.186 60 (Minutes)  Res1 0.157 60 (Minutes)  

 

 2) Return Period: 1:25 year storm  

 Pre 
Development 

 Post 
Development 

 

Node No. Peak 
outlet 
m3/s 

Time 
of 

concentration 

Page 
No. 

Node No. Peak 
outlet 
m3/s 

Storm 
duration 

Page 
No. 

Zone1 0.367 60 (Minutes)  Res1 0.157 40 (Minutes)  

 

 

  

 

The catchment area affected is 4.2 ha, the catchment area requires a 
dam volume of 1470mᶟ. 
 
 
 



 

  

 

 

iv. Sizing of attenuation pond: 

 

Description

Res 1 1 473 m
3

1 473 m
3

Volume

 
 

Please note the following parameters were utilized 

 

a) Pre Development 

a. Regional Layouts 

 

 

 

 

 

 

 

 

 

    Figure 1  Depth duration rainfall frequency    

   

 

 

 

 

 

 

 

         Figure 2  Inland - Coastal regions 

 
 

 

 

 

 

 

750mm 

Inland 



 

  

 

 

             Figure 3 General grass regions 

b. Time of Concentration 

i. Overland Flow 

 

 

 

 

 

 

 

 
Equation 1 Time of Concentration: Overland Flow 

 

Tc =Time of concentration (Min)

L = Length of water path  (km)

S = Average slope (m/m)  
 

Surface description  r

Paved areas 0.02

Clean compacted soil, no stones 0.1

Sparse grass over fairly rough surface 0.3

Medium grass cover 0.4

Thick grass cover 0.8  
 

c. Rainfall Intensity 

i. Intensity Duration Frequency (IDF) 

 
 
 
 
 

        Equation 2 Intensity Duration Frequency 

 

t = Time of concentration (minutes)

T = years (Return Period)

MAP = Mean Annual Precipitation (mm)

a,b,c =  Constants

i = Rainfall Intensity (mm/hr)  
 

 

 

Intensity (i) =      a T         . 

                        (b + t)c 

 



 

  

 

 

b) Post development 

  Initial Curve Numbers for selected land cover and treatment classes, stormflow  

  potentials and hydrological soil groups 

Reference:  

 Federal Highway Administration Publication No. FHWA-NHI-02-001 

Published in October 2002 

 National engineering handbook published in August 1972 

 The 1085 method for gradient determination was used in calculating overland and defined watercourse 

slopes. 

 

Mean Annual Precipitation (M.A.P) = 750mm  

Storm type = Triangular 

Infiltration = Modified Horton model 

 
Design storm = IDF (Intensity Duration Frequency) : HRU/78 

Flood routing type = kinematic routing approach 

Region = Inland 

 

 

  

Land Cover  Land treatment Stormflow Potential Hydrological Soil group 

 A A/B B B/C C C/D D 

Urban /  1 = Open spaces, parks, 

cemeteries 

75% grass cover 39 51 61 68 74 78 80 

Sub-urban 2 = Open spaces, parks, 

cemeteries  

75% grass cover 49 61 69 75 79 82 84 

 3 = Commercial / Business  85%  impervious 89 91 92 93 94 95 95 

 4 = Industrial districts 75% impervious 81 85 88 90 91 92 93 

 5 = Residential: stand size 500m2  65% impervious 77 81 85 88 90 91 92 



 

  

 

 

                      

1) MAXIMA graphics 

a) Pre development Zone 1 
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b) Post development 1      (P-29)    
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c) Pre and Post Development 

2     
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Annexure K 
Application Submitted to 

Delegated Authority  















































































































































 

 

 

 

 
 

 

  

 

 

 

Landscape Architects &  
Environmental consultants 

 P.O.BOX  11375 
Maroelana 

0161 

Tel: (012) 346 3810 
Fax: (086) 570 5559 

E-mail: lizelle@bokamoso.net 
reception@bokamoso.net 

Website:  www.bokamoso.net 
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01 Executive Summary 

Bokamoso specialises in the fields of  Landscape Architecture and all aspects of  
Environmental Management and Planning. Bokamoso was founded in 1992 and has shown 
growth by continually meeting the needs of  our clients. Our area of  expertise stretches 
throughout the whole of  South Africa. Our projects reflect the  competence of our well compiled 
team.  The diversity of  our members enables us to tend to a variety of  needs.  Our integrated 
approach establishes a basis for outstanding quality. We are well known to clients in the private, 
commercial as well as governmental sector. 

At Bokamoso we stand on a firm basis of  environmental investigation in order to find unique 
solutions to the requirements of  our clients and add value to their operations. 

011 Company Overview 



 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

02 Vision, Mission & Values  

Vision:  

At Bokamoso we strive to find the best 
planning solutions by taking into account the 
functions of  a healthy ecosystem.  Man and 
nature should be in balance with each other.  
 

Mission:  

We design according to our ethical 
responsibility, take responsibility for 
successful completion of  projects and 
constitute a landscape that contributes to a 
sustainable environment. We add value to the 
operations of  our clients and build long term 
relationships that are mutually beneficial. 
 

Values:  

Integrity 

Respect  



 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

03 Human Resources  

Bokamoso stands on the basis of  fairness. This include respect within our multicultural team 
and equal opportunities in terms of gender, nationality and race. 
 
We have a wide variety of  projects to tend to, from complicated reports to landscape 
installation. This wide range of  projects enables us to combine a variety of  professionals and 
skilled employees in our team. 
 
Bokamoso further aids in the development of  proficiency within the working environment. Each 
project, whether in need of skilled or unskilled tasks has its own variety of  facets to bring to the 
table.   
 
We are currently in the process of  receiving our BEE scorecard. We support transformation in 
all areas of  our company dynamics. 

031 Employment  Equity  



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

032 Members 

Lizelle Gregory (100% interest) 
 

Lizelle Gregory obtained a degree in Landscape Architecture from the University of  Pretoria in 1992  
and passed her board exam in 1995. 
Her professional practice number is PrLArch 97078. 
 

Ms. Gregory has been a member of  both the Institute for Landscape Architecture in South Africa 
(ILASA) and South African Council for the Landscape Architecture Profession (SACLAP), since 1995.  
 
 

Although the existing Environmental Legislation doesn’t yet stipulate the academic requirements of  
an Environmental Assessment Practitioner (EAP), it is recommended that the Environmental 
Consultant be registered at the International Association of  Impact Assessments (IAIA).  Ms. Gregory 
has been registered as a member of  IAIA  in 2007. 
 
Ms. Gregory attended and passed an International Environmental Auditing course in 2008.  
She is a registered member of  the International Environmental Management and Assessment 
Council (IEMA). 
 
She has lectured at the Tshwane University of  Technology (TUT) and the University of  Pretoria (UP).  
The lecturing included fields of  Landscape Architecture and Environmental Management.  
 
 

Ms. Gregory has more than 20 years experience in the compilation of  Environmental Evaluation 
Reports: 
Environmental Management Plans (EMP); 
Strategic Environmental Assessments;  
All stages of  Environmental input ; 
EIA under ECA and the new and amended NEMA regulations and various other Environmental 
reports and documents. 
 

Ms. Gregory has compiled and submitted more than 600 Impact Assessments within the last 

5-6 years.  Furthermore, Ms. L. Gregory is also familiar with all the GDARD/Provincial 
Environmental policies and guidelines. She assisted and supplied GAUTRANS/former PWV 
Consortium with Environmental input and reports regarding road network plans, road 
determinations, preliminary and detailed designs for the past 12 years. 
 
 

 03 Human Resources   



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Introduction to Sustainable Environmental Management—An overview of Principles, 
Tools,& Issues (Potch 2006)  
Leadership Training School (Lewende Woord 2010) 
BA Environmental Management (UNISA 2011) 
PGCE Education (Unisa 2013) - CUM LAUDE 
Project Manager 
More than 10 years experience in the compilation of various environmental reports 

Anè Agenbacht 

033 Personnel 

Consulting 

Dashentha Moodley BA Honours Degree in Environmental Management (UNISA) - CUM LAUDE  
Bachelor of Social Science in Geography & Environmental Management (UKZN)  
More tha  6 ears e perie ce i  WUL Applicaio s & I tegrated E iro e tal Ma age e t 

ithi  ater resource a age e t. 
Senior Environmental Practitioner & Water Use Licence Consultant                            
Specialises in Water Use License & Compilation of various Env. Reports 

Mary-Lee Van Zyl Msc. Plant Science (UP) 
BSc (Hons) Plant Science (UP) 
BSc Ecology (UP) 
More than 3 years working experience in the Environmental field 
Specialises in ECO works, Basic Assessments, EIA’s, and Flora Reports                             
Compilation of various Environmental Reports 

Nadine Duncan BSc (Hons) Geography (UP) 
BSc Landscape Architecture (UP) 
More than 10 years experience in compilation of Basic Assessments and EIA Reports 
Compilation of various Environmental Reports 

 03 Human Resources   



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Alfred Thomas 

Juanita de Beer Diploma Events Management and Marketing  (Damelin) 
Specializes in Public relations and Public Participation Processes (4 years experience) 
Specialises in compiling various environmental reports  

CIW Foundation& Internet Marketing (IT Academy) 
12 years experience in GIS and IT in general. 
GIS Operator and Multimedia Specialist. 

034 Personnel 

Bianca Reyneke Applying  SHE Principles and Procedures (NOSA) 
Intro to SAMTRAC Course (NOSA) 
SHEQ Coordinator  and compilation of environmental reports  
Specialises in compiling various environmental reports 

A.E. van Wyk BSc. Environmental Sciences (Zoology and Geography) 
Specialises in compiling various environmental reports 

  

Ben Bhukwana BSc Landscape Architecture (UP) 
More than 6 years experience in the field of Landscape Architecture (Design, Construction,  
Implementation, and Management).  
Specialises in Landscape Design, ECO, Rehabilitation Plans and Compilation various  
environmental reports and Compilation of Tender documents 

 03 Human Resources   



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

In-house Specialists 

035 Personnel 

 03 Human 

Corné Niemandt M.Sc. Plant Science (UP 2015) – Cum Laude 
B.Sc. (Hons) Zoology (UP 2012) 
B.Sc. Ecology (UP 2011) 
Specialises in vegetation and plant surveys 

Garth van Rooyen BSc. (Hons) Environmental Soil Science 
BSc. Geology 
Specialises in vegetation and plant surveys 
Compilation of fauna and flora specialist reports 
  

Sampie van Rooyen M.Sc. Environmental Sciences in Botany (Candidate) (NWU) 
B.Sc. (Hons) Ecological Remediation (NWU) 
B.Sc. Environmental Sciences and Tourism (NWU) 
Specialises in conducting ecological surveys and plant identification    
 

Mark Cooper Pr. Sci. Nat. Biological Science (SACNASP) 
M.Sc. Zoology (UCT 1998) 
B.Sc. (Hons) Zoology (UCT 1995) 
B.Sc. Botany & Zoology (Wits 1994) 
Specialises identifying Red-Listed Species 
Compilation of various fauna and flora reports 
  

CW Vermeulen B.Sc. Environmental & Biological Sciences (NWU) 
Junior Environmental Assessment Practitioner 
Field expert in avifauna and  the compilation of avifaunal reports  
 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Elsa Viviers 

Merriam Mogalaki 

Elias Maloka 

Landscape Contracting 

035 Personnel 

Assisting with Public Participations, Office Admin 

Site manager overseeing landscape installations.  

Irrigation design and implementation.  

Landscape maintenance 

More than 18 years experience  in landscape construction works. 

 

The contracting section compromises of six permanently employed black male workers. In many 

cases the  team consists of up to 12  workers, depending on the quantity of work. 

 03 Human Resources   

Interior Decorating (Centurion College) 

( A ccounting/ Receptionist )  and Secretary to Lizelle Gregory 

Administration Assistant with in-house training in bookkeeping 

 

Loura du Toit N. Dip. Professional Teacher (Heidelberg Teachers Training College )  

Librarian and PA to Project Manager  



 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

04 Services  

041 Consulting Services 

01 Environmental Management Services 

 Basic Assessment Reports 

 EIA & Scoping Reports 

 Environmental Management Plans 

 Environmental Scans 

 Strategic Environmental Assessments 

 EMP for Mines 

 Environmental Input and Evaluation of       

Spatial Development Frameworks  

 State of  Environmental Reports 

 Compilation of  Environmental Legislation 

and Policy Documents  

 Environmental Auditing and Monitoring 

 Environmental Control Officer (ECO)  

 Visual Impact assessments  

 Specialist Assistance with Environmental 

Legislation Issues and Appeals 

 Development Process Management  

 Water Use License applications to DWA 

 Waste License Application 



 

 
 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

02 Landscape Architecture  

 Master Planning  

 Sketch Plans 

 Planting Plans 

 Working Drawings 

 Furniture Design 

 Detail Design 

 Landscape Development Frameworks 

 Landscape Development Plans (LDP) 

 Contract and Tender Documentation 

 Landscape Rehabilitation Works 

042 Contracting Services 

04 Services  

03 Landscape Contracting 
Implementation of  Plans for: 

 Office Parks 

 Commercial/ Retail / Recreational 

Development 

 Residential Complexes 

 Private Residential Gardens 

 Implementation of  irrigation systems 

   



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Team Composition 

Environmental  

Landscape  

043 Orientation 

 04 Services 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

01 Valpre Bottling Plant, Heidelberg 

051 Commercial 

05 Landscape Projects– Current 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

01 Valpre Bottling Plant, Heidelberg 

 051 Commercial 

05 Landscape Projects– Current 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 01 Valpre Bottling Plant, Heidelberg 

051 Commercial 

05 Landscape Projects– Current 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

01 Valpre Bottling Plant, Heidelberg 

051 Commercial 

05 Landscape Projects– Current 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

02 Melodie  Waters, Hartebeespoortdam 

Spatial Planning 

Indigenous Planting 

 Streetscape 

 05 Landscape Projects – Current 

052 Commercial/Recreational 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Development  Framework 

Rehabilitation Area Layout 052 Commercial/Recreational 

 02 Melodie waters, Hartebeestpoortdam 

  05 Landscape Projects– Current  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

053 Offices 

03 Grain Building, Pretoria 

05 Landscape Projects– Completed 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

053 Offices 

04 Ismail Dawson offices, Pretoria 

05 Landscape Projects – Conceptual 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

05 Celtic Manor, Pretoria 

05 Landscape Projects - Completed 

054 Complex Development 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

06 The Wilds, Pretoria 

054 Complex Development 

05 Landscape Projects – Completed 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

07 The Wilds, Pretoria 

 

 

 

05 Landscape Projects – Completed 

055 Residential 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

055 Residential 

08 The Wilds, Pretoria 

05 Landscape Projects – Completed 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

055 Residential 

09 The Wilds, Pretoria 

05 Landscape Projects– Completed 05 Landscape Projects – Completed 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

055 Residential 

05 Landscape Projects– Completed 

010 The Wilds, Pretoria 

05 Landscape Projects – Completed 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

055 Residential 

011 Governor of  Reserve Bank’s Residence, Pretoria 

Option 1 Option 2 Plant Palette 

05 Landscape Projects – Conceptual 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

055 Residential 

012 House Ismail, Pretoria 

Front Garden 

Back Garden 

05 Landscape Projects - Conceptual 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

055 Residential 

013 Forest Garden, Pretoria 

05 Landscape Projects – Completed 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

055 Residential 

015 Forest Garden, Pretoria 

05 Landscape Projects - Completed 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

06 Corporate Highlights 

061 Awards 

01 Safari Garden Expo 

Received a Silver Certificate at the Safari Garden Expo, 2010 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

06 Corporate Highlights 

061 Awards 

02 UNISA Sunnyside Campus, Pretoria 

Best Commercial Paving Plan in Gauteng, 1997 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

071 EIA, Scoping& Opinion 

Doornkloof 68 (Ross) In Progress Opinion

Monavoni X 53 In Progress BA & Opinion

Mooikloof (USN) In Progress Opinion

Norwood Mall/Sandspruit In Progress Opinion

Riversong X 9 In Progress Opinion

Sud Chemie In Progress Opinion

USN Benjoh Fishing Resort In Progress Opinion

Environmental Opinion

07 Current Environmental Projects 

The adjacent list host the status 
of  our current projects. Only a 
selected amount of  projects 
are displayed.   

Project Name Status Project

Junction 21 ROD EIA

5 O'clock site access In Progress EIA

Bokamoso X 1 In Progress Scoping & EIA

Doornvallei Phase 6 & 7 In Progress EIA 

Engen Interchange In Progress Scoping & EIA

Erasmia X15 In Progress EIA

Franschkloof In Progress EIA

K113 Amendment of ROD EIA

K220 East ROD EIA

K220 West ROD EIA

K54 ROD conditions In Progress EIA

Knopjeslaagte 95/Peachtree  ROD EIA

Knopjeslaagte portion 20 & 21 ROD EIA

Lillieslief/Nooitgedacht In Progress EIA

Mooiplaats 70 (Sutherland) In Progress EIA

Naauwpoort 1 - 12/Valley View In Progress EIA

PeachTree X5 In Progress EIA

Strydfontein 60 In Progress EIA

Thabe Motswere In Progress Scoping & EIA

Vlakplaats In Progress EIA

Waterval Valley In Progress EIA

Environmental Impact Assessment(EIA) and Scoping Report 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Grace Point Church In Progress ECO

R 81 In Progress ECO

Highveld X 61 In Progress ECO

Mall of the North In Progress ECO

Olievenhoutbosch Road In Progress ECO

Orchards 39 In Progress ECO

Pierre van Ryneveld Reservoir In Progress ECO

Project Shelter In Progress ECO

Environmental control officer (ECO)

072 BA, ECO & S24 G  

Annlin X 138 In Progress BA

Clubview X 29 ROD BA

Darrenwood Dam In Progress BA

Durley Holding 90 & 91 In Progress BA

Elim In Progress BA

Fochville X 3 In Progress BA

Hartebeeshoek 251 In Progress BA

Klerksdorp (Matlosana Mall) In Progress BA

Monavoni External Services ROD BA

Monavoni X 45 Amendment of ROD BA

Montana X 146 In Progress BA

Rooihuiskraal X29 In Progress BA

Thorntree Mall In Progress BA

Basic Assessment(BA)
Project Name Status Project

Wonderboom In Progress S24 G

Mogwasi Guest houses Completed S24 G

S24 G
07 Current Environmental Projects 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

073 Objection, DFA & WULA  

Burgersfort In Progress DFA & BA

Doornpoort Filling Station In Progress DFA & EIA & Scoping

Eastwood Junction In Progress DFA

Ingersol Road (Erf 78, 81 - 83) In Progress DFA

Roos Senekal In Progress DFA & EIA & Scoping

Thaba Meetse 1 In Progress DFA & EIA & Scoping

Development facilitation Act- Input (DFA)

Britstown Bulk Water Supply In Progress WULA

Celery Road / Green Channel In Progress WULA

Clayville X 46 In Progress WULA

Dindingwe Lodge In Progress WULA

Doornpoort Filling Station In Progress WULA+DFA+EIA+SC

Eco Park Dam In Progress WULA

Groote Drift Potch In Progress WULA

Jozini Shopping Centre In Progress WULA+BA

K60 Completed WULA

Maloto Roads In Progress WULA

Kwazele Sewage Works In Progress WULA

Monavoni External Services In Progress WULA+BA

Nyathi Eco Estate In Progress WULA

Prairie Giants X 3 In Progress WULA

Waveside Water Bottling Plant Completed WULA

Water Use License Act (WULA)

07 Current Environmental Projects 

Project Name Status Project

Colesberg WWTW In Progress Objection

Nigel Steelmill Completed Objection

Chantilly Waters Completed Objection

Objection



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Project Name Status Project

Swatzkop Industrial DevelopmeCompleted Assessment +DFA

Erasmia Completed Assessment

Visual Impact Assessment

07 Current Environmental Projects 

074 EMP, Rehabilitation , Waste Management & Signage Application  

Heidelberg X 12 ROD EMP

Monavoni Shopping Centre Completed EMP

Forest Hill Development Completed EMP

Weltevreden Farm 105KQ Completed EMP+EIA

Raslouw Holding 93 Completed EMP+BA

Durley Development Completed EMP+BA

Rooihuiskraal North X 28 Completed EMP

Environmental Management Plan(EMP)

Norwood Mall/Sandspruit In Progress Rehabilitation

Project Shelter Heidelberg In Progress Rehabilitation

Sagewood Attenuation Pond ROD Rehabilitation

Velmore Hotel Completed Rehabilitation

Grace Point Church Completed Rehabilitation

Mmamelodi Pipeline Completed Rehabilitation

Rehabilitation Plan

Menlyn Advertising Completed Signage

The Villa Mall Completed Signage+EMP+BA

Signage Application



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

08 Indicative Clients 

 

- Billion Property Group  

- Cavaleros Developments 

- Centro Developers  

- Chaimberlains 

- Chieftain 

- Century Property Group 

- Coca Cola 

- Elmado Property Development 

- Flanagan & Gerard 

- Gautrans 

- Hartland Property Group  

 

- Moolman Group  

- MTN  

- M&T Development  

- Old Mutual  

- Property Investment Company 

- Petroland Developments 

- RSD Construction 

- SAND  

- Stephan Parsons 

- Twin City Developments 

- Urban Construction 

- USN 
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- Adobe Illustrator CS3 

- Adobe Photoshop CS3 

- Adobe InDesign CS3 

- AutoCAD 

- Google SketchUP 

- GIS 

- Microsoft  Office Word 

- Microsoft  Office Excel 

- Microsoft  Office Publisher 

- Microsoft Office Power Point 
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1. INTRODUCTION 

Bokamoso Environmental: Specialist Division was commissioned to conduct a flora 

assessment for the proposed mixed used development on the remaining extent of portion 1 

of the farm Waterfall 5-IR. The objective was to conduct plant species survey to determine 

which species occur in the site of the proposed mixed used development. Special attention 

was given to possible habitats for the recording of Red and Orange List plant species that 

may occur in the area. Furthermore, the ecological status and sensitive habitats of the site 

were investigated.  

2. OBJECTIVES OF THE STUDY 

 To assess the habitat component and current ecological status of the area; 

 To identify and list the plant species occurring on the site and indicate whether they 

are Red and Orange List species;  

 Make recommendations if any Red and Orange List species are found; 

 To indicate the sensitive habitats of the area;  

 To highlight the current impacts on the flora of the site; and  

 Provide recommendations to mitigate negative impacts and enhance positive impacts 

on the current flora should the proposed development be approved. 

3. SCOPE OF STUDY 

This report: 

 Lists all plant species, including alien species, recorded during the flora survey; 

 Provide recommendations on Red and Orange List plant species; 

 Indicate medicinal plant species recorded; 

 Comments on ecological sensitive areas; 

 Comments on current impacts affecting the flora of the site;  

 Evaluates the conservation importance and significance of the area in and adjacent 

to the proposed development, with special emphasis on the current status of 

threatened species; and 

 Provides recommendations to mitigate or reduce negative impacts, should the 

proposed development be approved. 
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4. STUDY AREA 

4.1 Regional vegetation 

The study site lies in the quarter degree square (QDS) 2628AA. The site falls in the Egoli 

Granite Grassland vegetation unit (Mucina and Rutherford, 2006). This vegetation unit is 

considered Endangered according to the National list of threatened terrestrial ecosystems 

for South Africa, 2011 (National Gazette no. 34809, 2011). 38% is still in a natural state with 

only 3% protected in Diepsloot and Melville Koppies Nature Reserves (National Gazette no. 

34809, 2011; Mucina and Rutherford, 2006). The landscape is described as moderately 

undulating plains and low hills supporting tall, Hyparrhenia hirta-dominated grassland, with 

some woody species on rocky outcrops or rock sheets (National Gazette no. 34809, 2011). 

The rocky habitats show a high diversity of woody species, which occur in the form of 

scattered shrub groups or solitary small trees (National Gazette no. 34809, 2011). No 

serious alien infestation occurs within this vegetation unit, although Eucalyptus species are 

common (Mucina and Rutherford, 2006). 

4.2 The study site 

The proposed mixed used development is situated in Midrand, Gauteng, on the remaining 

extent of portion 1 of the farm Waterfall 5-IR. The extent of the study site is approximately 

108.8 ha. This site is located west of the N1 highway, east of The Mall of Africa and south of 

Allendale road (Figure 1). Towards the south of the study site flows the Jukskeiriver.  

 
Figure 1 Aerial map to indicate the locality. 
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5. METHODS 

The study site was visited on the 7th of April 2016.  A species list was compiled for all plants 

recorded within each study unit by means of a 100 x 100 m rectangular plot. The drainage 

line vegetation was sampled by recording species within a 100 x 50 m rectangular plot. Field 

guides such as those by Germishuizen & Meyer (2003), Koekemoer et al. (2014), Pooley 

(1998), van Ginkel et al. (2011), van Oudtshoorn et al. (2014),  van Wyk & Malan (1998) and 

van Wyk & van Wyk (2013)  were used to identify the species. Species which could not be 

identified in the field were taken for identification to the H.G.W.J. Schweickerdt Herbarium 

(PRU), University of Pretoria. Each study unit was further assessed for the occurrence of 

alien plant species (Bromilow, 2010; Henderson 2001, 2007). 

The survey also included information about the occurrence of Red and Orange List 

plant species obtained from GDARD (Pfab, 2002; Pfab and Victor, 2002; Annexure A). The 

Red List Plant Species Guidelines and Requirements for Biodiversity Assessments v3 

issued by GDARD (2014) were consulted. A desktop study was done, indicating suitable 

habitats for the Red and Orange List plant species known to occur in the QDS 2628AA 

(Annexure A). The plant species list for this QDS obtained from SANBI (Plants of Southern 

Africa: an online checklist) was consulted to verify the record of occurrence at the proposed 

township development site. In addition to identifying Red and Orange List species in the 

defined study units (Figure 2), a 200 m zone outside the boundary of the study site was also 

scrutinised where possible, therefore excluding residential and recreational areas. The 

Gauteng Conservation Plan v3.3 (GDARD, 2014) was used to evaluate Critical Biodiversity 

Areas which is based on numerous criteria, such as Red List species.  

For each plant species, the medicinal properties were assessed (van Wyk et al., 2013). 

Medicinal plants are marked with an asterisk (*) in the respective tables (Tables 3 – 7). 

Harvesting of medicinal plants causes a decline of the particular species and, therefore, 

threatens the conservation of these species. 

6. RESULTS 

6.1 Study units 

Five study units were identified (Figure 2): 

1. Drainage line vegetation 

2. Grassland vegetation 

3. Rocky ridge vegetation 

4. Riverine vegetation 

5. Mixed alien and indigenous vegetation 
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The total numbers of plant species per study unit are listed in Table 1. 

Table 1 The number of plant species recorded per study unit, including the total number of 

medicinal and alien plant species. 

Study unit Total number of 

species per unit 

Drainage line vegetation 21 

Grassland vegetation 39 

Rocky ridge vegetation 60 

Riverine vegetation 30 

Mix alien and indigenous vegetation 50 

 

 

Figure 2 Study units identified in the site for the proposed residential development. 
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6.2 Alien plants 

The total number of alien plants per Category is indicated in Table 2. For each alien species 

the Category is indicated according to the Alien and Invasive species lists (2014) amended 

in NEMBA (National Environmental Management: Biodiversity Act (ACT NO, 10 OF 2004).  

For Category 1a declared weeds removal is compulsory in terms of the regulations 

formulated under “The Conservation of Agricultural Resources Act” (Act No. 43 of 1983), as 

amended. Alien invasive species in this Category may not be owned, imported into South 

Africa, grown, moved, sold, given as a gift or dumped in a waterway. 

Category 1b alien species are major invaders that may need government assistance 

to remove (Act No. 43 of 1983), as amended. These alien species must be contained, and in 

many cases they already fall under a government sponsored management programme such 

as Working for Water. Alien invasive species in this Category may not be owned, imported 

into South Africa, grown, moved, sold, given as a gift or dumped in a waterway. 

All Category 2 declared weeds should likewise be removed (Act No. 43 of 1983), as 

amended, unless a permit is obtained to control it in a demarcated area or a biological 

control reserve. 

Category 3 declared weeds may not occur on any land or inland water surface other 

than in a biological control reserve. However, these provisions shall not apply if plants listed 

in Category 3 are already in existence at the time of the commencement of said regulations. 

In such cases, a land user must take all reasonable steps to restrict the spreading of 

propagating material of Category 3 plants. 

Alien plants within the species lists are indicated in bold (Tables 4-6) as they suggest 

the particular state of each vegetation community. The respective Category is also indicated 

(Tables 4-6).  

Table 2 Number of alien plant species per study unit 

Study unit 
Total 

species 

CAT 

1a 

CAT 

1b 

CAT 

2 

CAT 

3 

Not 

declared 

Drainage line vegetation 8 0 4 0 0 4 

Grassland vegetation 8 0 3 0 0 5 

Rocky ridge vegetation 9 0 7 0 0 2 

Riverine vegetation 22 0 8 6 2 6 

Mixed alien and indigenous 

vegetation 
22 0 6 1 1 14 



Flora Assessment Report: Waterfall 5IR, Gauteng (LP10) May 2016 
 

Bokamoso Environmental Consultants: Specialist Division Page 11 

 

6.3 Medicinal plant species 

Medicinal plant species (Table 3) are marked with an asterisk * in Tables 4 to 7. For the 

entire study site, eight plant species with medicinal properties were recorded, mainly in the 

rocky ridge vegetation. Of these, Hypoxis hemerocallidea is the most threatened species 

(Annexure A). 

Table 3 Number of medicinal plant species per study unit 

Study unit Total number of 

species per unit 

No. of medicinal 

species per unit 

Drainage line vegetation 21 2 

Grassland vegetation 39 2 

Rocky ridge vegetation 60 5 

Riverine vegetation 30 5 

Mix alien and indigenous vegetation 50 3 

 

6.4 Red and Orange List species  

Red and Orange List species occur within the QDS 2628AA (Annexure A). The Orange List 

species Hypoxis hemerocallidea was recorded in this study site. Although not recorded in 

any study unit, Boophone disticha and Crinum cf. bulbispermum were found in plastic 

containers between the trees at the rocky ridge. These species, amongst others, were 

probably collected to be sold and/or used for their medicinal properties.   

6.5 Drainage line vegetation 

6.5.1 Composition and Connectivity  

This study unit has been rehabilitated by means of gabion structures and culverts (Figure 3 

and 4), and is therefore not natural. The species recorded are typically found in drainage 

lines, with some alien encroaching plant species (Figure 4). Dominant species recorded 

include Cyperus sp., Fuirena sp., Imperata cylindrica, Schoenoplectus sp., and Typha 

capensis (Figure 5). Indigenous trees such as Celtis africana, Combretum erythrophyllum, 

Olea europaea subsp. africana, Searsia lancea and Vachellia karroo were planted on the 

embankments of the drainage line (Figure 5). A wetland specialist should be consulted to 

delineate and determine the extent of the buffer zone for this drainage line. Connectivity 
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between the constructed drainage line and the Jukskeiriver needs to be maintained in order 

to ensure sustainability of all biota relying on the drainage line.  

6.5.2 Red and Orange List species  

No Red or Orange List species have been recorded in the Drainage Line vegetation study 

unit. The probability of finding a Red or Orange List species in this study unit is low, but as 

this constructed drainage line matures in age, Red or Orange List plant species might 

establish in the Drainage Line vegetation study unit.  

6.5.3 Medicinal and Alien species 

Four of the alien species are Category 1b invaders and needs to be eradicated. Two 

medicinal species (Table 4) are listed for this study unit.  

6.5.4 Sensitivity 

The Drainage line vegetation study unit is highly sensitive (Figure 15), but requires no 

buffers prior to construction, as this study unit is man-made and transformed.  

Table 4 Species list for the drainage line vegetation. 

Growth form Invasive Category 

SHRUBS  
Gomphocarpus fruticosus subsp. fruticosus*  

SEDGES  
Cyperus esculentus var. esculentus  
Cyperus obtusiflorus var. obtusiflorus  
Fuirena cf. pubescens  
Juncus sp.  
Schoenoplectus sp.  

GRASSES 
 

Cynodon hirsutus  
Imperata cylindrica  
Melinis repens  
Panicum sp.  
Paspalum dilatatum  
Paspalum urvillei  

FORBS  
Ipomoea purpurea 1b 
Persicaria lapathifolia  
Persicaria  limbata  
Ranunculus multifidus  
Tagetes minuta  
Typha capensis*  
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Verbena bonariensis 1b 
Verbena brasiliensis 1b 
Xanthium spinosum 1b 
Alien species are indicated in bold; medicinal species are indicated with *. 

 

Figure 3 Gabion and culverts used to rehabilitate the drainage line. 
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Figure 4 The drainage line with indigenous and alien species. 

 

Figure 5 The drainage line vegetation with indigenous trees planted on the 

embankments. 
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6.6 Grassland vegetation 

6.6.1 Composition and Connectivity  

Although this grassland (Figure 6) is still in a natural state, it is isolated by the N1 freeway 

towards the southeast, Allendale road towards the north, the Kliprivier towards the south and 

development towards the west. Dominant grass species include Aristida congesta, Cynodon 

dactylon, Digitaria eriantha, Eragrostis spp., and Paspalum spp. Forbs dominating the study 

unit include Commelina africana, Gerbera ambigua, Helichrysum rugulosum, Hypoxis spp., 

Polygala hottentotta, Tagetes minuta and Verbena spp. (Table 5). 

6.6.2 Red and Orange List species  

The Orange List species Hypoxis hemerocallidea was recorded in this study unit. Although 

not recorded in the field, Boophone disticha was found in a plastic container close to the 

study unit (Figure 7). This plant was probably harvested from the study unit, but as it was not 

recorded there and was omitted from the species list. 

6.6.3 Medicinal and Alien species 

Two medicinal and nine alien plant species have been listed for this study unit (Table 5). 

Verbena spp. and Cortaderia selloana are 1b invades and needs to be eradicated in order to 

protect the indigenous vegetation. 

6.6.4 Sensitivity 

This study unit has a medium sensitivity status, due to its natural condition (Figure 15). It is 

already isolated from other similar study units and will ultimately be transformed as no 

movement of species to other grasslands is possible.  

Table 5 Species list for the grassland vegetation. 

Growth form Invasive Category 

Trees and shrubs  
Searsia lancea  
Seriphium plumosum  
Vachellia karroo*  

Grasses 
 

Aristida congesta subsp. barbicollis  
Cortaderia selloana 1b 
Cymbopogon sp.  
Cynodon dactylon  
Dactyloctenium giganteum  
Digitaria eriantha  
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Eragrostis curvula  
Eragrostis gummiflua  
Hyparrhenia hirta  
Paspalum dilatatum  
Paspalum urvillei  
Setaria sphacelata var. torta  
Sporobolus africanus  

Forbs  
Commelina africana  
Cucumis zeyheri  
Eriosema cf. salignum  
Gerbera ambigua  
Gladiolus crassifolius  
Gomphrena celosioides  
Helichrysum rugulosum  
Hibiscus trionum  
Hilliardiella hirsuta  
Hypoxis hemerocallidea*  
Hypoxis iridifolia  
Hypoxis rigidula  
Ledebouria revoluta  
Macledium zeyheri  
Nidorella podocephala  
Oxalis obliquifolia  
Polygala hottentotta  
Richardia brasiliensis  
Selago densiflora  
Tagetes minuta  
Tephrosia capensis  
Verbena aristigera 1b 
Verbena bonariensis 1b 
Alien species are indicated in bold; medicinal species are indicated with *. 
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Figure 6 The grassland vegetation. 

 

Figure 7 Boophone disticha found in a plastic container on site. 
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6.7 Rocky ridge vegetation 

6.7.1 Composition and Connectivity 

Numerous trees occur in this unit, and herbaceous species not found elsewhere in the study 

site (Table 6; Figure 8). Species dominant in the unit include Aloe greatheadii var.davyana, 

Andropogon schirensis, Celtis africana, Diheteropogon amplectens, Diospyros lycioides, 

Kalanchoe rotundifolia, Ledebouria revoluta, Pygmaeothamnus zeyheri, Searsia pyroides, 

Themeda triandra and Ziziphus mucronata. The Orange List species Hypoxis 

hemerocallidea was recorded in this study unit. Between the trees, plastic containers were 

found of species presumably harvested from the surrounding study site (Figure 9).  

6.7.2 Red and Orange List species 

The Orange List species Hypoxis hemerocallidea was recorded in this study unit (Annexure 

A). 

6.7.3 Medicinal and Alien plant species 

Five medicinal and nine alien species were recorded for this study unit (Table 6).  

6.7.4 Sensitivity 

This study unit has a medium sensitivity status, due to its natural condition (Figure 15). It is 

already small and isolated from other similar study units and will ultimately be transformed 

as no movement of species to other grasslands is possible.  

Table 6 Species recorded in the rocky ridge vegetation. 

Growth form Invasive Category 

Trees and shrubs  
Asparigus larisinus  
Asparagus suaveolens  
Canthium cf. inerme  
Celtis africana  
Combretum erythrophyllum*  
Diospyros lycioides subsp. guerkei  
Elephantorrhiza elephantina*  
Euclea crispa  
Lantana camara 1b 
Olea europaea subsp. africana*  
Pygmaeothamnus zeyheri  
Pyracantha coccinea 1b 
Searsia pyroides  
Ziziphus mucronata*  
Ziziphus zeyheriana  



Flora Assessment Report: Waterfall 5IR, Gauteng (LP10) May 2016 
 

Bokamoso Environmental Consultants: Specialist Division Page 19 

 

Grasses 
 

Andropogon schirensis  
Brachiaria cf. serrata  
Cymbopogon caesius  
Cynodon dactylon  
Diheteropogon amplectens var. amplectens  
Eragrostis chloromelas  
Hyparrhenia hirta  
Melinis repens  
Panicum sp.  
Schizachyrium sanguineum  
Themeda triandra  
Trichoneura grandiglumis  
Urochloa panicoides  

Forbs/Succulents  
Aloe greatheadii var.davyana  
Bidens bipinnata  
Cephalaria zeyheriana  
Cleome maculata  
Commelina africana  
Commelina benghalensis  
Crabbea angustifolia  
Cyanotis speciosa  
Datura ferox 1b 
Delospermum sp.  
Dicoma zeyheri  
Eucomis sp.  
Gladiolus crassifolius  
Hilliardiella hirsuta  
Hypoxis hemerocallidea*  
Hypoxis rigidula  
Ipomoea purpurea 1b 
Kalanchoe rotundifolia  
Ledebouria inquinata  
Ledebouria ovatifolia  
Ledebouria revoluta  
Macledium anamala  
Opuntia cf. stricta 1b 
Pentanisia angustifolia  
Solanum panduriforme  
Stachys hyssopoides  
Tephrosia elongata var. elongata  
Trachyandra sp.  
Tritonia nelsonii  
Verbena bonariensis 1b 
Verbena brassiliensis 1b 

Ferns  
Cheilanthes sp.  
Alien species are indicated in bold; medicinal species are indicated with *. 
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Figure 8 The rocky ridge vegetation. 

 

Figure 9 Containers with plant species found between the trees in the rocky ridge 

vegetation. 
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6.8 Riverine vegetation 

6.8.1 Composition and Connectivity 

This site is highly disturbed due rubbish flushed down the river (Figure 10), storm water 

outflow into the river (Figure 11) and the presence of 22 alien plant species dominating in 

abundance (Table 7; Figure 12). Indigenous trees that occur in this unit include Celtis 

africana, Combretum erytrophyllum, Gymnosporia buxifolia and Vachellia karroo. 

Connectivity of this study unit is very important as biota depends on the water movement for 

seed dispersal and migration (Table 7).  

6.8.2 Red and Orange List species 

No Red List species were recorded for this site. 

6.8.3 Medicinal and Alien species 

Of the 22 alien species, eight are listed as Category 1b invaders, six species as Category 2 

invaders and two species as Category 3 invaders. Five medicinal species were listed for this 

study unit.  

6.8.4 Sensitivity  

Although this area of the Jukskeiriver is disturbed and polluted, the status still remains 

sensitive. Rehabilitation of this study unit is critically important to ensure sustainability of the 

riverine system.  

Table 7 Species recorded for the riverine vegetation. 

Growth form Invasive Category 

TREES and SHRUBS  
Acacia mearnsii 2 
Acacia  dealbata 2 
Celtis africana  
Celtis australis 3 
Combretum erytrophyllum*  
Gomphocarpus fruticosus subsp. fruticosus*  
Gymnosporia buxifolia  
Morus alba 3 
Platanus wrightii  
Populus alba 2 
Populus x canescens 2 
Ricinus communis  var. communis* 2 
Salix babylonica 2 
Solanum mauritianum 1b 
Vachellia karroo*  
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GRASSES  
Arundo donax 1b 
Cymbopogon nardus  
Cynodon dactylon  
Eragrostis curvula  
Paspalum dilatatum  
Pennisetum clandestinum  

FORBS  
Amaranthus hybridus subsp. hybridus var. 
hybridus 

 

Datura stramonium* 1b 
Flaveria bidentis 1b 
Ipomoea pupurea 1b 
Mirabilis jalapa 1b 
Persicaria lapathifolia  
Tagetes minuta  
Verbena bonariensis 1b 
Xanthium spinosum 1b 
Alien species are indicated in bold; medicinal species are indicated with *. 

 

Figure 10 Rubbish dumping in the riverine vegetation.  
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Figure 11 Possible polluted outflow into the Jukskeiriver. 

 

Figure 12 Alien species such as Populus sp. and Salix babylonica dominanting the riverine 

vegetation. 



Flora Assessment Report: Waterfall 5IR, Gauteng (LP10) May 2016 
 

Bokamoso Environmental Consultants: Specialist Division Page 24 

 

6.9 Mixed alien and indigenous vegetation 

6.9.1 Composition and Connectivity 

This study unit covers the largest part of the study site (Figure 2, 13). Dominant species 

include Datura stramonium, Digitaria eriantha, Gerbera ambigua, Ledebouria revoluta, 

Seriphium plumosum, Setaria sphacelata, Tagetes minuta, Verbena spp., and Zinnia 

peruviana (Table 8).  

6.9.2 Red and Orange List species 

The Orange List species Hypoxis hemerocallidea was recorded in this study unit. 

6.9.3 Medicinal and Alien species 

21 of the 50 species recorded are alien species. Only three medicinal plant species have 

been recorded in this study unit. 

6.9.4 Sensitivity 

This study unit is not considered ecologically sensitive due to the high number of alien 

species found and their extensive coverage across the site. 

Table 8 Species recorded for the mixed alien and indigenous vegetation. 

Growth form Invasive Category 

TREES and SHRUBS  
Acacia mearnsii 2 
Gomphocarpus fruticosus subsp. fruticosus*  
Melia azedarach 3 
Pinus sp.  
Seriphium plumosum  

GRASSES 
 

Aristida congesta subsp. barbicollis  
Cortaderia selloana 1b 
Cymbopogon sp.  
Cynodon dactylon  
Dactyloctenium giganteum  
Digitaria eriantha  
Eragrostis curvula  
Eragrostis gummiflua  
Hyparrhenia hirta  
Paspalum dilatatum  
Paspalum urvillei  
Setaria sphacelata var. torta  
Sporobolus africanus  
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FORBS  
Alternanthera pungens  
Amaranthus hybridus subsp. hybridus var. 
hybridus 

 

Bidens bipinnata  
Bidens pilosa  
Campuloclinium macrocephalum 1b 
Commelina africana  
Conyza bonariensis  
Conyza podocephala  
Cucumis zeyheri  
Datura stramonium * 1b 
Eriosema cf. salignum  
Gerbera ambigua  
Gomphrena celosioides  
Helichrysum rugulosum  
Hibiscus trionum  
Hilliardiella hirsuta  
Hypoxis hemerocallidea*  
Hypoxis iridifolia  
Hypoxis rigidula  
Ipomoea purpurea 1b 
Ledebouria revoluta  
Oxalis obliquifolia  
Pachycarpus schinzianus  
Polygala hottentotta  
Richardia brasiliensis  
Selago densiflora  
Tagetes minuta  
Tephrosia capensis  
Verbena aristigera  
Verbena bonariensis 1b 
Xanthium spinosum 1b 
Zinnia peruviana  
Alien species indicated in bold; Medicinal species indicated with *. 
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Figure 13 Mixed alien and indigenous vegetation.  

7. FINDINGS AND POTENTIAL IMPLICATIONS 

The drainage line vegetation and the riverine vegetation are considered ecologically 

sensitive. The drainage line has been altered and is not considered natural. Dumping occurs 

in the riverine vegetation and there is a high presence of alien species in the riverine 

vegetation, which needs to be rehabilitated. An alien species clearance management plan 

should be implemented throughout the study site. The Jukskeiriver is in need of a clean-up 

and possible rehabilitation. The grassland and rocky ridge are considered medium to low 

ecologically sensitive (Figure 15) as they are in good ecological states, but are highly 

fragmented with minimal connectivity to similar vegetation units.  
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Figure 14 Map indicating the sensitive areas of the study site. 

8. DISCUSSION, RECOMMENDATIONS AND MITIGATION IMPLICATIONS 

Competent and appropriate management authority should be appointed to implement the 

Ecological Management Plan (EMP) and Environmental Impact Assessment (EIA) conditions 

throughout all phases of development, including the operational phase. The EMP should 

comply with the Minimum Requirements for Ecological Management Plans according to 

GDARD. The EMP and EIA should take into account all recommendations and mitigation 

measures as outlined by all vegetation assessments conducted for the EIA process. The 

following recommendations and mitigation measures are proposed:    

 The attached sensitivity map should be used as a decision tool to guide the layout 

design. 

 All areas designated as sensitive in the attached sensitivity map should be 

incorporated into an open space system. Development should be located on the 

areas of lowest sensitivity. 
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 The open space system should be managed in accordance with the EMP that 

complies with the Minimum Requirements for Ecological Management Plans and 

forms part of the EMP. 

 Before construction is initiated, the open space system should be fenced-off from 

ecologically sensitive areas, and all construction-related impacts must be contained 

within the fenced-off development areas. These areas should be demarcated on site 

layout plans. All construction-related impacts (including service roads, temporary 

housing, temporary ablution, disturbance of natural habitat, storing of 

equipment/building materials/vehicles or any other activity) should be excluded from 

the open space system. An overspill of construction activities into areas outside of 

the study area is permitted within designated non-sensitive areas. No personnel or 

vehicles may be permitted in ecologically sensitive areas except for those authorised 

to do so.  

 A pre- and post-construction alien and invasive control, monitoring, and eradication 

programme must be implemented along with an ongoing programme to ensure 

persistence of indigenous species, especially in the drainage line vegetation and the 

surrounding areas. A qualified botanist/ecologist should compile and supervise the 

implementation of this programme. 

 Rehabilitation of natural vegetation should proceed in accordance with a 

rehabilitation plan compiled by a specialist registered in terms of the Natural 

Scientific Professions Act (No. 27 of 2003) in the field of Ecological Science. 

 Where active rehabilitation or restoration is mandatory for terrestrial systems, it 

should make use of indigenous plant species native to the study area, but would 

otherwise be destroyed during clearing for development purposes, for example Celtis 

africana, Vachellia karroo, and Hypoxis hemerocallidea. The species selected should 

strive to represent habitat types typical of the ecological landscape prior to 

construction. Forage and host plants required by pollinators should also be planted in 

landscaped areas. 

 It is strongly prohibited for Red List species to be relocated, but should be protected 

in situ. This means that if any Red List species is recorded on site, all development 

activity should be stopped, a qualified botanist should be consulted and the relevant 

buffers should be applied. No construction may take place within a buffered area of a 

Red List species.  
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9. CONCLUSIONS 

It is recommended that sensitive areas (Figure 14) be excluded from construction, including 

the drainage line and riverine vegetation. The above mitigation measures and 

recommendations should be included in the EMP for this study site. Dumping of builders’ 

rubble and other waste must be prevented in ecologically sensitive areas. All alien species, 

especially in Category 1 and 2 must be eradicated as a matter of urgency to preclude their 

spreading during the construction phase.  
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