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 Our reference     Date 
 C2142/WULA     02/11/2016 

 
Bokamoso Environmental Consultants 
P.O Box 11375 
Maroelana 
0161 
 
Attention: Ms. Mary-Lee van Zyl 
 
Dear Madam   REMAINDER OF PORTION 6 OF THE FARM ZWARTKOPPIES 364-JR 
              WATER USE LICENCE APPLICATION - ALTERNATIVES 
 
In response to comments received from the Gauteng Department of Agriculture & Rural Development on your Draft Basic 

Assessment Report we would like to highlight the following points with regards to route alternatives for the various services. 

 

1.    Sewerage: The existing outfall sewer is located inside a registered servitude for the specific purpose. We intend to 

upgrade the existing sewer pipeline and therefore propose to use the same servitude rather than following a new 

alignment which could adversely affect the environment. No alternative is proposed as an affected area already 

exists and adding another is not promoted. 

2.    Water: The water pipeline follows the inside of the road reserve boundary as per City of Tshwane Metropolitan 

Municipality requirements, therefore no alternatives can be considered for the alignment. The water pipe will also 

cross over the river by means of the planned bridge and not affect the water course or wetland. 

3.    Stormwater outlets: We can investigate alternative positions, and also reduce the amount of outlets. This will lead to 

higher concentrations of stormwater at the outlets, but fewer areas will be affected. Also note that stormwater 

harvesting will take place prior to discharging into the river system which will reduce peak run-off generated due to 

development. 

4.    We proposed two alternatives for the road bridge, the one being much wider than the other. The wider alternative 

will result in lower concentration of water but will affect a larger area, while the narrower alternative will increase 

concentration but reduce the affected area. Energy breaking structures proposed downstream of the bridge will 

negate both alternative’s concentration effects. 

 

I trust this serves to answer the comments received, please let us know how we can be of further assistance. 

 

Yours faithfully 

 

 
 
J.P WELMAN 
for CIVIL CONCEPTS (PTY) LTD 
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1. Introduction  

 

1.1. Background 

 

Bokamoso Landscape Architects and Environmental Consultants CC were appointed by Balwin Properties 

Limited to conduct a Water Use License Application for the Riverwalk Mix Use Development for which 

Environmental Authorisation was granted under Reference Number GAUT 002/05-06/1543. 

 

1.2. Project description 

The proposed development will be situated on the Remainder of Portion 6 of the Farm Zwartkoppies No 364-

JR, Portion 241 of the Farm Zwartkoppies No 364-JR, Portion 138 of the Farm Zwartkoppies No 364-JR, City 

of Tshwane Metropolitan Municipality, Gauteng Province. 

 

The proposed development will entail the following: 

- “Education/ Private School” (± 8,5ha); 

- “Residential 4” (7 erven ± 90-95 units per hectare) – size of area to be covered with residential 

units is ±70ha); 

- “Private Open Space” (± 33 ha); 

- Roads and associated landscaped areas and sidewalks (± 8ha); and  

- Gatehouse, Club House and Entrance Gate (± 0,5ha). 

 

Timeframe for construction: 

Will be provided when the amendment application for the proposed development is approved. Therefore the 

timeframe for construction is still unknown. 

 

The developer will be responsible for the on-site activities. The EMPr will be a binding document for purposes 

of compliance. 

 

1.3. Receiving Environment 

 

Biodiversity: 

• The proposed study area falls within the Marikana Thornveld vegetation unit according to Mucina and 

Rutherford (2006). 

• Majority of the study area is regarded as degraded with some illegal dumping taking place.  
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• Some areas along the N4 highway is regarded as sensitive with rocky outcrops and in addition to this 

area, the drainage line/watercourse should be regarded as sensitive. 

 

Hydrology: 

• A perennial river and wetland occurs within the study area. 

• The study area is affected by floodlines. 

• The perennial river and associated wetland occur on the northern border of the site and along the 

eastern boundary there is a wetland associated with a tributary to the perennial river.  

 

Cultural /Historical: 

• No cultural heritage resources are expected to be present on the proposed development area. 

 

Visual: 

• The proposed development will be visible from the N4 Highway (between Pretoria and Witbank) 

bordering the study area on the south.  

 

 

2. EMPr Objectives and context 

 

2.1. Objectives 

The objectives of this plan are to:  

� Identify the possible environmental impacts of the proposed activity; 

� Develop measures to minimise, mitigate and manage these impacts; 

� Meet the requirements of the Environmental Authorisation of GDARD and requirements of other 

Authorities; and  

� Monitor the project. 

 

2.2. EMPr context 

This EMPr fits into the overall planning process of the project by carrying out the conditions of consent set out 

by the Gauteng Department of Agriculture and Rural Development.  

 

This EMPr addresses the following three phases of the development:  

� Pre-construction planning phase; 

� Construction phase; and 

� Operational phase.  
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3. Monitoring 

 

In order for the EMPr to be successfully implemented all the role players involved must have a clear 

understanding of their roles and responsibilities in the project.       

 

These role players may include the Authorities (A), other Authorities (OA), Developer/ Proponent (D), 

Environmental Control Officer (ECO), Project Manager (PM), Contractors (C), Environmental Assessment 

Practitioner (EAP) and Environmental Site Officer (ESO).  Landowners, Interested and Affected Parties 

(I&APs) and the relevant environmental and project specialists are also important role players.    

 

3.1. Roles and responsibilities 

 

• Developer (D) 

The developer is ultimately accountable for ensuring compliance with the EMP and conditions contained in the 

Environmental Authorisation. The developer must appoint an independent Environmental Control Officer 

(ECO), for the duration of the pre-construction and construction phases, to ensure compliance with the 

requirements of this EMPr. The developer must ensure that the ECO is integrated as part of the project team.  

 
• Project Manager (PM) 

The Project Manager is responsible for the coordination of various activities and ensures compliance with this 

EMPr through delegation of the EMPr to the contractors and monitoring of performance as per the 

Environmental Control Officer’s monthly reports.   

 

• Environmental Control Officer (ECO) 

An independent Environmental Control Officer (ECO) shall be appointed, for the duration of the pre-

construction and construction phases of the development, by the developer to ensure compliance with the 

requirements of this EMPr. 

  

� The Environmental Control Officer shall ensure that the contractor is aware of all the specifications 

pertaining to the project. 

� Any damage to the environment must be repaired as soon as possible after consultation between the 

Environmental Control Officer, Consulting Engineer and Contractor. 
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� The Environmental Control Officer shall ensure that the developer staff and/or contractor are 

adhering to all stipulations of the EMPr. 

� The Environmental Control Officer shall be responsible for monitoring the EMP throughout the project 

by means of site visits and meetings. This should be documented as part of the site meeting minutes. 

� The Environmental Control Officer shall be responsible for the environmental training program. 

� The Environmental Control Officer shall ensure that all clean up and rehabilitation or any remedial 

action required, are completed prior to transfer of properties. 

� A post construction environmental audit is to be conducted to ensure that all conditions in the EMPr 

have been adhered to.  

 

• Contractor (C): 

The contractors shall be responsible for ensuring that all activities on site are undertaken in accordance with 

the environmental provisions detailed in this document and that sub-contractors and laborers are duly 

informed of their roles and responsibilities in this regard.  

 

The contractor will be required, where specified to provide Method Statements setting out in detail how the 

management actions contained in the EMPr will be implemented. 

 

The contractors will be responsible for the cost of rehabilitation of any environmental damage that may result 

from non-compliance with the environmental regulations.  

 

• Environmental Site Officer (ESO): 

The ESO is appointed by the developer and then finally the home owner as his/her environmental 

representative to monitor, review and verify compliance with the EMPr by the contractor. The ESO is not an 

independent appointment but must be a member of the contractor’s management team. The ESO must ensure 

that he/she is involved at all phases of the construction (from site clearance to rehabilitation). 

 

• Authority (A):     

The authorities are the relevant environmental department that has issued the Environmental Authorization. 

The authorities are responsible for ensuring that the monitoring of the EMPr and other authorization 

documentation is carried out by means of reviewing audit reports submitted by the ECO and conducting 

regular site visits.  

 

• Other Authorities (OA):  

Other authorities are those that may be involved in the approval process of the EMPr.  
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• Environmental Assessment Practitioner (EAP): 

According to Section 1 of NEMA the definition of an Environmental Assessment Practitioner is “the individual 

responsible for the planning, management and coordination of Environmental Impact Assessments, Strategic 

Environmental Assessments, Environmental Management Programmes or any other appropriate 

environmental instruments through regulations”.           

 

3.2. Lines of Communication 

 

The Environmental Control Officer in writing should immediately report any breach of the EMPr to the Project 

Manager. The Project Manager should then be responsible for rectifying the problem on-site after discussion 

with the contractor. Should this require additional cost, then the developer should be notified immediately 

before any additional steps are taken.  

 

3.3. Reporting Procedures to the Developer   

 

Any pollution incidents must be reported to the Environmental Control Officer immediately (within 12 hours). 

The Environmental Control Officer shall report to the Developer on a regular basis (site meetings). 

 

3.4. Site Instruction Entries  

 

The site instruction book entries will be used for the recording of general site instructions as they relate to the 

works on site. There should be issuing of stop work order for the purposes of immediately halting any activities 

of the contractor that may pose environmental risk.  

 

3.5. ESA/ESO (Environmental Site Officer) Diary Entries  

 

Each of these books must be available in duplicate, with copies for the Engineer and Environmental Site 

Officer. These books should be available to the authorities for inspection or on request. All spills are to be 

recorded in the ESA/Environmental Site Officer’s dairy. 

 

3.6. Methods Statements  

 

Methods statements from the contractor will be required for specific sensitive actions on request of the 

authorities or ESA/ESO (Environmental Site Officer). All method statements will form part of the EMPr 
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documentation and are subject to all terms and conditions contained within the EMPr document. For each 

instance wherein it is requested that the contractor submit a method statement to the satisfaction of ESA/ESO, 

the format should clearly indicate the following: 

 

• What – a brief description of the work to be undertaken  

• How – a detailed description of the process of work, methods and materials 

• Where – a description / sketch map of the locality of work; and 

• When – the sequencing of actions with due commencement dates and completion date estimate.  

 

The contractor must submit the method statement before any particular construction activity is due to start. 

Work may not commence until the method statement has been approved by the ESA/ESO.  

 

3.7. Record Keeping  

 

All records related to the implementation of this Management Programme (e.g. site instruction book, ESA/ESO 

dairy, methods statements etc.) must be kept together in an office where it is safe and can be retrieved easily. 

These records should be kept for two years at any time be available for scrutiny by any relevant authorities.    

 

 

4. Acts  

 

• The National Water Act, 1998 (Act No: 36 of 1998) 

The purpose of this Act is to ensure that the nation’s water resources are protected, used, developed, 

conserved, managed and controlled in ways that take into account, amongst other factors, the following:  

� Meeting the basic human needs of present and future generations; 

� Promoting equitable access to water; 

� Promoting the efficient, sustainable and beneficial use of water in the public interest; 

� Reducing and preventing pollution and degradation of water resources; 

� Facilitating social and economic development; and 

� Providing for the growing demand for water use.  

 

Impact on proposed Development: 

The site borders a perennial wetland and river system as well as a tributary. A Section 21 (c) and (i) Water 

Use License will most probably be required by the Department of Water Affairs.   
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• Atmospheric Pollution Prevention Act (Act 45 of 1965) 

The NEM: AQA serves to repeal the Atmospheric Pollution Prevention Act (45 of 1965) and various other laws 

dealing with air pollution and it provides a more comprehensive framework within which the critical question of 

air quality can be addressed. 

The purpose of the Act is to set norms and standards that relate to: 

� Institutional frameworks, roles and responsibilities 

� Air quality management planning 

� Air quality monitoring and information management 

� Air quality management measures 

� General compliance and enforcement 

 

Amongst other things, it is intended that the setting of norms and standards will achieve the following: 

� The protection, restoration and enhancement of air quality in South Africa 

� Increased public participation in the protection of air quality and improved public access to relevant 

and meaningful information about air quality 

� The reduction of risks to human health and the prevention of the degradation of air quality. 

 

The Act describes various regulatory tools that should be developed to ensure the implementation and 

enforcement of air quality management plans. These include: 

� Priority Areas, which are air pollution ‘hot spots’ 

� Listed Activities, which are ‘problem’ processes that require an Atmospheric Emission License 

� Controlled Emitters, which includes the setting of emission standards for ‘classes’ of emitters, such 

as motor vehicles, incinerators, etc. 

� Control of Noise 

� Control of Odours. 

 

Impact on proposed Development: 

The Act have relevance to the proposed development during the construction phase. Dust pollution could be a 

concern primarily during the construction phase of the proposed project. Dust control would be adequately 

minimised during this phase by way of water spraying and possible dust-nets, when working close to existing 

residential dwellings or roads/highways. It is not forseen that the proposed development would contribute 

sigificantly to pollution in terms of emissions and noise during its operational phase. 
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• National Environmental Management Act  (Act 107 of 1998) 

The NEMA is primarily an enabling Act in that it provides for the development of environmental implementation 

plans and environmental management plans. The principles listed in the act serve as a general framework 

within which environmental management and implementation plans must be formulated.  

 

The principles in essence state that environmental management must place people and their needs at the 

forefront of its concern and that development must be socially, environmentally and economically sustainable.  

 

Impact on proposed Development: 

Section 28 (1) of NEMA stated that every person who causes, has caused or may cause significant pollution 

or degradation of the environment must take reasonable measures to prevent such pollution or degradation 

from occurring, continuing or recurring, or, in so far as such harm to the environment is authorised by law or 

cannot reasonably be avoided or stopped, to minimise and rectify such pollution or degradation of the 

environment. 

 

The EMPr is compiled in terms of Section 28 of NEMA. 

 

• The National Environmental Management: Waste Act (Act 59 of 2008) 

This Act came into effect on 11 June 2009. It aims to consolidate waste management in South Africa, and 

contains a number of commendable provisions, including: 

� The establishment of a national waste management strategy, and national and provincial norms and 

standards for, amongst others, the classification of waste, waste service delivery, and tariffs for such 

waste services; 

� Addressing reduction, reuse, recycling and recovery of waste; 

� The requirement for industry and local government to prepare integrated waste management plans; 

� The establishment of control over contaminated land; 

� Identifying waste management activities that requires a licence, which currently include facilities for 

the storage, transfer, recycling, recovery, treatment and disposal of waste on land; 

� Co-operative governance in issuing licenses for waste management facilities, by means of which a 

licensing authority can issue an integrated or consolidated license jointly with other organs of state 

that has legislative control over the activity; and 

� The establishment of a national waste information system. 

 

On 3 July 2009 the Minister of Environmental Affairs and Tourism promulgated a list of waste management 

activities that might have a detrimental effect on the environment. These listed activities provide the activities 
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that require a Waste Management License. Two Categories is specified: Category A and Category B. As part 

of Category A Waste Management License application a Basic Assessment in terms of Section 24(5) of the 

National Environmental Management Act (Act 107 of 1998) must be submitted to the relevant Authority. As 

part of a Category B Waste Management License a Scoping and EIA process in terms of Section 24(5) of the 

National Environmental Management Act (Act 107 of 1998) must be followed and submitted to the relevant 

Authority.    

 

On 29 November 2013 the Minister of Environmental Affairs and Tourism amended the list of waste activities 

that might be detrimental to the environment. 

 

Impact on proposed Development: 

No Waste Management License is expected to be required during the construction or operational phase of the 

proposed development.  

 

• The Municipal Systems Act (Act 32 of 2000) 

This Act was introduced to provide for the core principles, mechanisms and processes that are necessary to 

enable municipalities to move progressively towards the social and economic upliftment of local communities, 

and ensure universal access to essential services that are affordable to all.  

 

The proposed development will support the local authority in complying with the principles of the Municipal 

Systems Act, by assisting in providing the community with essential services, such as water and sewage 

infrastructure.   

 

Impact on proposed Development: 

The proposed development will contribute to the municipal services to an extent. 

 

• National Veld and Forest Fire Act, 1998 (Act No. 101, 1998) 

The purpose of this Act is to prevent and combat veld, forest and mountain fires throughout the Republic.  

Furthermore the Act provides for a variety of institutions, methods and practices for achieving the prevention of 

fires.   

 

Impact on proposed Development: 

Fires of construction workers may only be lit in the designated site camp as indicated in assistance with the 

ECO.  It is important that a site development camp be located on a part of the application site that is already 

disturbed. 
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• National Heritage Resources Act, 1999 (Act No. 25 of 1999) 

The National Heritage Resources Act legislates the necesity and heritage impact assessment in areas 

earmarked for development, which exceed 0.5ha.  The Act makes provision for the potential destruction to 

existing sites, pending the archaelogist’s recommendations through permitting procedures.  Permits are 

administered by the South African Heritage Resources Agency (SAHRA). 

 

Impact on proposed Development: 

No features of Heritage importance are expected to be found on the proposed study area. The proposed 

development is more than 4 km from a world heritage site. If any such features are discovered during 

construction activities and clearing of the application site, the correct “procedures for an Environmental 

incident” (at the end of the EMPr) must be followed. 

   

• Conservation of Agricultural Resources Act (Act No. 43 of 1983) 

This Act provides for control over the utilization of the natural agricultural resources of the Republic in order to 

promote the conservation of the soil, the water sources and the vegetation and the combating of weeds and 

invader plants; and for matters connected therewith. 

 

Impact on proposed Development: 

According to the Gauteng Agriculture Potential Atlas (GAPA 3) the study area has a very low to moderate 

agricultural potential.  

 

• National Environmental Management Act: Biodiversity Act (Act No. 10 of 2004) 

The purpose of the Biodiversity Act is to provide for the management of South Africa’s biodiversity within the 

Framework of the NEMA and the protection of species and ecosystems that warrant National protection.  As 

part of the implementation strategy, the National Spatial Biodiversity Assessment was developed. 

 

Impact on proposed Development: 

Majority of the study area is regarded as degraded with some illegal dumping taking place. Some areas along 

the N4 highway is regarded as sensitive with rocky outcrops and in addition to this area, the drainage 

line/watercourse should be regarded as sensitive. 

 

• National Spatial Biodiversity assessment 

The National Spatial Biodiversity Assessment (NSBA) classifies areas as worthy of protection based on its 

biophysical characteristics, which are ranked according to priority levels. 
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Impact on proposed Development: 

The proposed development is situated within the Marikana Thornveld vegetation type according to Mucina and 

Rutherford (2006).  

 

• Protected Species – Provincial Ordinances 

Provincial ordinances were developed to protect particular plant species within specific provinces.  The 

protection of these species is enforced through permitting requirements associated with provincial lists of 

protected species. Permits are administered by the Provincial Departments of Environmental Affairs. 

 

Impact on proposed Development: 

Majority of the study area is regarded as degraded with some illegal dumping taking place. Some areas along 

the N4 highway is regarded as sensitive with rocky outcrops and in addition to this area, the drainage 

line/watercourse should be regarded as sensitive. 

 

• National Environmental Management: Protected Areas Act, 2003 (Act No. 57 of 2003) 

The purpose of this Act is to provide for the protection, conservation and management of ecologically viable 

areas representative of South Africa’s biological biodiversity and its natural landscapes.   

 

Impact on proposed Development: 

The Application site is not located within any conservancy or protected area.  
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5. Project activities 
 
 

Pre-Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

General Project contract  To make the EMPr 
enforceable under 
the general 
conditions of the 
contract. 

The EMPr document must be included as part 
of the tender documentation 

The EMPr is 
included as part of 
the tender 
documentation  

Developer  - 

Design and 
planning 

Stability of 
structures and 
restriction of 
land use due to 
geology 

To ensure stability 
of structures 

The layout and land uses must correspond to 
the stability zonation and development types 
recommended by the geotechnical engineer. 
 

The land uses and 
layout corresponds 
to the recommended 
stability zonation and 
development types. 

Individual 
Developer 
Engineer 

- 

   Strip footings should be used for the 
foundations of construction. 

Excavations and 
foundations remain 
stable 

Engineer 
Individual 
Developer 

 

   More detailed foundation investigation shall be 
done for each of the structures. 
 

More detailed 
foundation 
investigations done.  

Engineer 
Individual 
Developer 

- 

 Stability of 
excavations due 
to geology 

To ensure stability 
of excavations 

Sides of excavations should be either shored 
or else battered back. 

Excavations remain 
stable. 

Engineer 
Individual 
Developer 

 

 Storm water 
design 

Erosion of drainage 
lines 

1) Appropriate flow diversion and erosion 
control structures i.e. earth embankments must 
be put in place in areas where soil may be 
exposed to high levels of erosion due to steep 
slopes etc. 
2) Any damage, displacement or loss of soil 
resulting from unforeseen events is to be 
recorded and remediated immediately. Should 
this occur due to negligence on the 
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Pre-Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

contractor’s behalf, the contractor shall carry 
remediation costs. 
3) Storm water at the site camp must be 
managed so as to reduce/ minimise the silt 
loads in the stream channel.  
4) Construction on steep slopes and in soft or 
erodible material will require erosion control 
measures and appropriate grassing/ 
hydroseeding measures. 
5) All construction areas should be suitably 
top-soiled and vegetated as soon as it is 
possible after construction; and disturbed 
areas to be rehabilitated must be ripped and 
the area must be backfilled with topsoil. 

  Stream – increased 
sediment input 

1) To prevent erosion of material that is 
stockpiled for long periods, the material must 
be retained in a bermed area. 
2) All topsoil within the area to be developed 
must be removed and stockpiled on site. 
3) The temporary storage of topsoil must be 
above the 100yr floodline or at least 20m from 
the top of any bank or drainage lines. 
4) An earth bank is to be constructed around 
the upslope portion of any stockpiles in order 
to direct runoff and prevent scouring of 
stockpiles. 
5) A silt fence is to be erected around any 
stockpiles in order to trap sediment and 
prevent stockpile sediment loss.   

   

 Light pollution To minimise light 
pollution 

The generation of light by night events, 
security lighting and other lighting shall be 

Lighting effectively 
designed  

Architect/ 
Landscape 

- 
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Pre-Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

effectively designed so as not to spill 
unnecessary outward into the oncoming traffic, 
or into the yards of the neighbouring 
properties, oncoming traffic on highway or 
open spaces. 

Architect 

 Visual impact To minimise the 
visual impact of the 
proposed 
development. 

Architectural guidelines to minimize the visual 
impact:  
1) Roof colour will blend in tastefully with the 
surrounding environment. Building design must 
be aesthetically pleasing. 
2) Suitable plant materials should be used at 
strategic points to screen off impacts caused 
by roofs, cars in large parking areas.   
3) Mature existing trees should be retained as 
far as possible. The trees will soften the impact 
of the proposed development. 
4) Rubble and litter must be removed on a 
weekly basis and be disposed of at a suitably 
registered landfill site. 

Architectural 
guidelines minimise 
visual impact 

Architect - 

Climate Extreme change 
in micro climate 
temperatures 

To prevent the 
extreme change in 
micro climate 
temperatures 

Where open parking bays are involved, one 
tree for every two parking bays shall be 
indicated on the Landscape Development Plan 
which shall be approved by the Design Review 
Committee/ Local Authority. 

Landscape 
Development Plan 
complies 

Landscape 
Architect 

- 

Fauna and 
flora 

Floral 
biodiversity and 
ecological health 

To ensure that the 
species introduced 
to the area, are 
compatible with the 
current and future 
quality of the 
ecological 

1) The Landscape Development Plan for the 
proposed development shall be submitted to 
the local authority for approval. 
2) It is important that all the plant positions, 
quantities and coverage per m² be indicated on 
a plan. 
3) The proposed planting materials for the 

The landscape 
development plan 
submitted to the local 
authority for 
approval. 

Landscape 
Architect 

- 
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Pre-Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

processes. areas to be landscaped shall be non-invasive, 
and preferably indigenous and/ or endemic. 
Indigenous tree species will aid in habitat 
creation that will attract indigenous faunal 
species into the area. 
4) Where possible, trees naturally growing on 
the site should be retained as part of the 
landscaping. 

Preparing Site 
Access 

Environmental 
integrity 

To avoid erosion 
and 
disturbance to 
indigenous 
vegetation 
 

1) Designated routes shall be determined for 
the construction vehicles and designated areas 
for storage of equipment.  
2) Clearly mark the site access point and 
routes on site to be used by construction 
vehicles and pedestrians. 
3) Provide an access map to all contractors 
whom in turn must provide copies to the 
construction workers. Instruct all drivers to use 
access point and determined route. 

Access to site is 
erosion free. 
 
Minimum 
disturbance to 
surrounding 
vegetation. 
 
Vehicles make use 
of established 
access routes. 

Contractor Continuous 

  Entrance of 
Vehicles 

Entrance by vehicles, especially off-road cars 
and bakkies, off-road bicycles and quad bikes 
and construction staff should be prohibited, 
both during the construction phase and during 
the lifespan of the project. 

   

 Waste storage To control the 
temporary storage 
of waste. 

Temporary waste storage points on site shall 
be determined.  These storage points shall be 
accessible by waste removal trucks and these 
points should not be located in sensitive 
areas/areas highly visible from the properties 
of the surrounding land-owners/tenants/in 
areas where the wind direction will carry bad 

 Contractor 
ESO 

- 
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Pre-Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

odours across the properties of adjacent 
tenants or landowners. 

  Ensure waste 
storage area does 
not generate 
pollution 

Build a bund around waste storage area to 
stop overflow into storm water. 

 Contractor - 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

Contractors 
Camp 

Vegetation and 
topsoil 
 

To minimize 
damage to and 
loss of vegetation 
and retain quality 
of 
topsoil 
 

1) Site to be established under supervision of 
ECO. 
2) Clearing and relocation of plants to be 
undertaken in accordance with site specific 
requirements. 

Minimal vegetation 
removed/ damaged 
during site activities. 

Contractor As and when 
required 

  Surface and 
ground water 
pollution 

To minimize 
pollution of 
surface and 
Groundwater 
resources. 
 
 
 

1) Sufficient and temporary facilities including 
ablution facilities must be provided for 
construction workers operating on the site.   
2) A minimum of one chemical toilet shall be 
provided per 10 persons. 
The contractor shall keep the toilets in a clean, 
neat and hygienic condition.  
Toilets provided by the contractor must be 
easily accessible and a maximum of 50m from 
the works area to ensure they are utilized.  
The contractor (who must use reputable toilet-
servicing company) shall be responsible for 
the cleaning, maintenance and servicing of the 
toilets. The contractor (using reputable toilet-
servicing company) shall ensure that all toilets 
are cleaned and emptied before the builders’ 
or other public holidays. 
3) No person is allowed to use any other area 
than chemical toilets. 
4) No French drain systems may be installed. 
5) No chemical or waste water must be 
allowed to contaminate the run-off on site.  
6) Avoid the clearing of the site camp (of 
specific phase) or paved surfaces with soap. 

Effluents managed 
Effectively. 
 
No pollution of water 
resources from site. 
 
Workforce use toilets 
provided. 
 
 

Contractor ESO As and when 
required 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

  To minimize 
pollution of 
surface and 
Groundwater 
resources due to 
spilling of 
materials. 
 

1) Drip trays and/ or lined earth bunds must be 
provided under vehicles and equipment, to 
contain spills of hazardous materials such as 
fuel, oil and cement. 
2) Repair and storage of vehicles only within 
the demarcated site area. 
3) Spill kits must be available on site. 
4) Oils and chemicals must be confined to 
specific secured areas within the site camp. 
These areas must be bunded with adequate 
containment (at least 1.5 times the volume of 
the fuel) for potential spills or leaks. 
5) All spilled hazardous substances must be 
contained in impermeable containers for 
removal to a licensed hazardous waste site. 
6) No leaking vehicle shall be allowed on site.   
The mechanic/ the mechanic of the appointed 
contractor must supply the environmental 
officer with a letter of confirmation that the 
vehicles and equipment are leak proof. 
7) No bins containing organic solvents such as 
paints and thinners shall be cleaned on site, 
unless containers for liquid waste disposal are 
placed for this purpose on site. 

No pollution of the 
environment 

Contractor 
ESO 

Daily 

  To minimize 
pollution of 
surface and 
groundwater 
resources by 
cement 

The mixing of concrete shall only be done at 
specifically selected sites, as close as possible 
to the entrance, on mortar boards or similar 
structures to prevent run-off into drainage 
lines, streams and natural vegetation. 

No evidence of 
contaminated soil on 
the construction site. 

Contractor 
ESO 

Daily 

  To minimize No effluent (including effluent from any storage No evidence of Contractor Daily 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

pollution of 
surface and 
Groundwater 
resources due to 
effluent. 

areas) may be discharged into any water 
surface or ground water resource.   

contaminated water 
resources. 
 

ESO 

 Pollution of the 
environment 

To prevent 
unhygienic usage 
on the site and 
pollution of the 
natural assets. 

1) Weather proof waste bins must be provided 
and emptied regularly. 
2) The contractor shall provide labourers to 
clean up the contractor’s camp and 
construction site on a daily basis.  
3) Temporary waste storage points on the site 
should be determined.  THESE AREAS 
SHALL BE PREDETERMINED AND 
LOCATED IN AREAS THAT IS ALREADY 
DISTURBED.  These storage points should be 
accessible by waste removal trucks and these 
points should be located in already disturbed 
areas /areas not highly visible from the 
properties of the surrounding land-owners/ in 
areas where the wind direction will not carry 
bad odours across the properties of adjacent 
landowners. This site should comply with the 
following: 

• Skips for the containment and 
disposal of waste that could cause 
soil and water pollution, i.e. paint, 
lubricants, etc.; 

• Small lightweight waste items should 
be contained in skips with lids to 
prevent wind littering; 

• Bunded areas for containment and 

No waste bins 
overflowing 
 
No litter or building 
waste lying in or 
around the site 

Contractor 
ESO 

Daily 
Weekly 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

holding of dry building waste. 
4) No solid waste may be disposed of on the 
site. 
5) No waste materials shall at any stage be 
disposed of in the open veld of adjacent 
properties. 
6) The storage of solid waste on the site, until 
such time as it may be disposed of, must be in 
a manner acceptable to the local authority and 
DWS.   
7) Cover any wastes that are likely to wash 
away or contaminate storm water.  

  Recycle material 
where possible 
and correctly 
dispose of 
unusable wastes 

1) Waste shall be separated into recyclable 
and non-recyclable waste, and shall 
be separated as follows: 

• General waste: including (but not 
limited to) construction rubble, 

• Reusable construction material. 
2) Recyclable waste shall preferably be 
deposited in separate bins. 
3) All solid waste including excess spoil (soil, 
rock, rubble etc) must be removed to a 
permitted waste disposal site on a weekly 
basis.  
4) No bins containing organic solvents such as 
paints and thinners shall be cleaned on site, 
unless containers for liquid waste disposal are 
placed for this purpose on site. 
5) Keep records of waste reuse, recycling and 
disposal for future reference.  Provide 
information to ECO. 

Sufficient containers 
available on site 
 
No visible signs of 
pollution   

Contractor 
ESO 

Daily 
Weekly 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

 Waste To keep the site 
clean and tidy. 
 
To ensure waste 
enters the 
appropriate waste 
stream in order to 
optimize recycling 
opportunities. 

1) Rubble must be removed from the 
construction site frequently and be disposed of 
at an approved dumping site. 
2) Sufficient and covered containers must be 
available on the construction site. 
3) Such containers are to be emptied 
frequently. 
4) All liquid effluent is to be disposed of in a 
manner approved of by the Local Authority. 
5) Material to be used as backfill during a later 
stage of the building construction must be 
covered with a layer of soil to prevent litter 
from being blown over the site and to prevent 
unhygienic conditions.  
6) Chemical containers and packaging brought 
onto the site must be removed for disposal at a 
suitable site. 
7) The burning of waste is prohibited.  
8) Where possible, waste must be separated 
into clearly marked containers and subsequent 
recycling thereof must be a priority.    

 Contractor Monitor daily 

 Increased fire 
risk to site and 
surrounding 
areas 

To decrease fire 
risk. 
 

1) Fires shall only be permitted in specifically 
designated areas and under controlled 
circumstances.  
 2) Food vendors shall be allowed within 
specified areas. 
3) No wood may be collected from the site for 
fires. 
4) Fire extinguishers to be provided in all 
vehicles and fire beaters must be available on 
site. 

No open fires on site 
that have been left 
unattended 

 

Contractor Monitor daily 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

5) Emergency numbers/ contact details must 
be available on site, where applicable. 

Construction 
site 

Geology and 
soils 

To protect 
underground 
services from 
alkaline or 
corrosive attack. 

Underground services should be treated 
appropriately prior to installation. 

Underground services 
are not being 
corroded 

Contractor Monitor 
regularly/ as 
required 

  To prevent the 
damage of the 
existing soils and 
geology. 

1) The top layer of all areas to be excavated 
for the purposes of construction shall be 
stripped and stockpiled in areas where this 
material will not be damaged, removed or 
compacted. 
2) All surfaces that are susceptible to erosion, 
shall be protected either by cladding with 
biodegradable material or with the top layer of 
soil being seeded with grass seed/planted with 
a suitable groundcover. 

Excavated materials 
correctly stockpiled 
 
No signs of erosion 

Contractor Monitor daily 

  To prevent the 
loss of topsoil  
 
To prevent 
siltation & water 
pollution. 

1) Stockpiling will only be done in designated 
places where it will not interfere with the 
natural drainage paths of the environment. 
2) In order to minimize erosion and siltation 
and disturbance to existing vegetation, it is 
recommended that stockpiling be done/ 
equipment is stored in already disturbed/ 
exposed areas. 
3) Cover stockpiles and surround downhill 
sides with a sediment fence to stop materials 
washing away. 
4) Remove vegetation only in areas 
designated during the planning stage. 
5) Rehabilitation/ landscaping are to be done 

Excavated materials 
correctly stockpiled 
 
No visible signs of 
erosion and 
sedimentation 
 
Minimal invasive 
weed growth 
 
Vegetation only 
removed in 
designated areas 

Contractor of 
the Individual 
Developer 

 

Monitor daily 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

immediately after the involved works are 
completed. 
6) All compacted areas should be ripped prior 
to them being rehabilitated/ landscaped by the 
contractor as appointed by the developer/ 
individual erf owner. 
7) The top layer of all areas to be excavated 
must be stripped and stockpiled in areas 
where this material will not be damaged, 
removed or compacted.  This stockpiled 
material should be used for the rehabilitation of 
the site and for landscaping purposes. 
8) Strip topsoil at start of works and store in 
stockpiles no more than 1,5 m high in 
designated materials storage area. 
9) During the laying of any cables, pipelines or 
infrastructure (on or adjacent to the site) 
topsoil shall be kept aside to cover the 
disturbed areas immediately after such 
activities are completed. 

 Erosion and 
siltation 

To prevent 
erosion and 
siltation   

1) It is recommended that the construction of 
the development be done in phases.   
2) Each phase should be rehabilitated 
immediately after the construction for that 
phase has been completed.  The rehabilitated 
areas should be maintained by the appointed 
rehabilitation contractor until a vegetative 
coverage of at least 80% has been achieved 
as appointed by the developer/ individual erf 
owner. 
3) Mark out the areas to be excavated.  

No erosion scars 
 
No loss of topsoil 
 
All damaged areas 
successfully 
rehabilitated 

Contractor 
ESO 

Monitor daily 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

4) Large exposed areas during the 
construction phases should be limited. Where 
possible areas earmarked for construction 
during later phases should remain covered 
with vegetation coverage until the actual 
construction phase. This will prevent 
unnecessary erosion and siltation in these 
areas. 
5) Unnecessary clearing of flora resulting in 
exposed soil prone to erosive conditions 
should be avoided. 
6) All embankments must be adequately 
compacted and planted with grass to stop any 
excessive soils erosion and scouring of the 
landscape if required. 
7) The eradication of alien vegetation should 
be followed up as soon as possible by 
replacement with indigenous vegetation to 
ensure quick and sufficient coverage of 
exposed areas by the individual erf owner. 
8) Storm water outlets shall be correctly 
designed to prevent any possible soil erosion. 

9) All surface run-offs shall be managed in 
such a way so as to ensure erosion of soil 
does not occur.   
10) Implementation of temporary storm water 
management measures that will help to reduce 
the speed of surface water by the individual erf 
owner / developer. 
11) All surfaces that are susceptible to erosion 
shall be covered with a suitable vegetative 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

cover as soon as construction is completed by 
the individual erf owner / developer. 

 Stability of 
structures due to 
geology 

To ensure stability 
of structures 
 
 

Preventative foundation designs shall be done. 
Detailed foundation inspections should be 
carried out at the time of construction to 
identify any variances and adjust foundation 
designs accordingly if need be. The foundation 
recommendations from the geotechnical 
engineers must be adhered to. 

 Engineers /  
Contractor /  
Individual 
Developer 
 

When 
required 

 Seepage of 
groundwater into 
excavations 

To ensure that 
excavations do 
not become 
flooded 

Provision should be made for the removal of 
groundwater from excavations. 

 Contractor Monitor daily 

 Cracking of 
structures 

To ensure that 
built structures do 
not crack due to 
collapsible soils 
and settlement 

1)The floors of foundation excavations should 
be compacted by a hand-operated vibratory 
roller or else by a machine equivalent to a 
Wacker Rammer (a mechanised tamping 
device); a test section should firstly be 
compacted under supervision of the Engineer 
in order to determine the number of roller 
passes. The structures may then be 
constructed by conventional means. 
 
Additional precautionary measures that can be 
employed are:  
2) The provision of expansion joints in the 
walls of structures; 
3) A concrete walkway of 1,0m in width around 
the perimeter of each structure; and 
4) The shaping of the walkway and the ground 
surface in the vicinity of the structures so as to 

Built structures show 
no sign of cracks 

Engineer/ 
Contractor 

As required 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

drain water away from each structure so that 
no ponding of surface water can take place in 
the vicinity of the structures. 

 Hydrology To minimise 
pollution of soil, 
surface and 
groundwater  

1) Increased run-off during construction must 
be managed using berms and other suitable 
structures as required to ensure flow velocities 
are reduced. 
2) The contractor shall ensure that excessive 
quantities of sand, silt and silted water do not 
enter the storm water system. 

No visible signs of 
erosion. 
 
No visible signs of 
pollution 

Contractor Monitor daily 

 Wetland Preserving River 
and Wetland 
areas. 

1) The delineated wetland and river area with 
its associated buffer zones should be clearly 
marked prior to construction. These areas are 
strictly excluded from development and should 
remain open space during the proposed 
development activities. 
2) Construction of water control structures to 
prevent and control any erosion on the site. 
3) Prevent contamination of wetland areas 
from polluted runoff/ seepage/ drainage water 
by utilizing relevant control measures. 
4) During the construction phase, no dumping 
and no stockpiling of materials within the 
wetland areas and associated buffers should 
take place. 
5) No construction or dumping of activities 
should take place within the 1:50 year or 1:100 
year floodline or a horizontal distance of 100m 
from a water resource unless authorized by 
DWA. 
6) No vehicles should be allowed to 

No visible signs of 
pollution 

Contractor  
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

indiscriminately drive through the wetland 
areas. Fence-off sensitive areas prior to 
construction and apply temporary storm water 
management measures outside the 
watercourse and watercourse buffer zones to 
prevent entry into the wetland areas and 
drainage line by construction vehicles and 
prevent storing or dumping of topsoil, 
construction material and other waste in the 
wetland/drainage line.  
7) The area should be prepared with sandbags 
or other applicable measures to avoid siltation 
into the wetland/ river area.  

 Fauna and flora To protect the 
existing fauna and 
flora. 

1) All exotic invaders and weeds must be 
eradicated on a continuous basis.  
2) Exotic invaders must be included in an alien 
management program for the site. Eradication 
must occur every 3 months.  
3) No plants not indigenous to the area, or 
exotic plant species, especially lawn grasses 
and other ground-covering plants, should be 
introduced in the communal landscaping of the 
proposed site, as they will drastically interfere 
with the nature of the area. 
4) Where possible, trees naturally growing on 
the site should be retained as part of the 
landscaping. 

No exotic plants used 
for landscaping 
 
 

Contractor 
ESO / 
Home Owners 
Association / 
Design Review 
Committee 

As and when 
required 
 
Every 6 
months 
 

  To protect the 
existing fauna and 
flora. 

1) Trees that are intended to be retained shall 
be clearly marked on site. 
2) Snaring and hunting of fauna by 
construction workers on or adjacent to the 

No measurable signs 
of habitat destruction 

Contractor 
ESO 

As and when 
required 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

study area are strictly prohibited and the 
Council shall prosecute offenders. 
3) All mitigation measures for impacts on the 
indigenous flora of the area should be 
implemented in order to limit habitat loss as far 
as possible and maintain and improve 
available habitat, in order to maintain and 
possibly increase numbers and species of 
indigenous fauna. 
4) Wood harvesting of any trees or shrubs on 
the study area or adjacent areas shall be 
prohibited. 
5) Where possible, work should be restricted 
to one area at a time. 
6) Noise should be kept to a minimum and the 
development should be done in phases to 
allow faunal species to temporarily migrate into 
the conservation areas in the vicinity. 
7) The integrity of remaining wildlife should be 
upheld, and no trapping or hunting by 
construction personnel should be allowed. 
Caught animals should be relocated to the 
conservation areas in the vicinity.  
8) Entrance by vehicles, especially off-road 
cars and bakkies, off-road bicycles and quad 
bikes and construction staff into the application 
site should be prohibited, both during the 
construction phase and during the lifespan of 
the project. 

  To protect the 
existing fauna and 

1) Retain natural habitat elements such as tree 
stumps, termite mounds, etc. where possible. 

No measurable signs 
of habitat destruction 

Contractor 
ESO 

As and when 
required 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

flora. 2) Preserve, maintain and construct biological 
corridors where possible, as well as retaining 
green belts interconnected with these 
corridors. 

Social Noise impact To maintain noise 
levels below 
“disturbing” as 
defined in the 
national Noise 
Regulations.  

1) Site workers must comply with the 
Provincial noise requirements as outlined in 
Provincial Notice No. 5479 of 1999: Gauteng 
Noise Control Regulations. 
2) Noise activities shall only take place during 
working hours. 

No complaints from 
surrounding residents 
and I & APs  

Contractor Monitored 
daily 

 Dust impact Minimise dust 
from the site 

1) Dust pollution could occur during the 
construction works, especially during the dry 
months.  Regular and effective damping down 
of working areas (especially during the dry and 
windy periods) must be carried out to avoid 
dust pollution that will have a negative impact 
on the surrounding environment.   
2) When necessary, these working areas 
should be damped down in the mornings and 
afternoons. 

No visible signs of 
dust pollution 
 
No complaints from 
surrounding residents 
and I & APs  

Contractor Monitored 
daily 

 Safety and 
security 

To ensure the 
safety and 
security of the 
public. 

1) Although regarded as a normal practice, it is 
important to erect proper signs indicating the 
operations of heavy vehicles in the vicinity of 
dangerous crossings and access roads or 
even in the development site if necessary. 
2) With the exception of the appointed security 
personnel, no other workers, friend or relatives 
will be allowed to sleep on the construction site 
(weekends included) 
3) Construction vehicles and activities to avoid 
peak hour traffic times 

No incidences 
reported 

Contractor ESO Monitored 
daily 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

4) Presence of law enforcement officials at 
strategic places must be ensured 
5) Following actions would assist in 
management of safety along the road 

� Adequate road marking 
� Adequate roadside recovery areas 
� Allowance for pedestrians and 

cyclists where necessary 
� Although regarded as a normal 

practice, it is important to erect 
proper signs indicating the danger of 
the excavation in and around the 
development site.  Putting temporary 
fencing around excavations where 
possible. 

 Infrastructure 
and services 

Installation of 
services 

Determine areas where services will be 
upgraded and relocated well in advance. 
Discuss possible disruptions with affected 
parties to determine most convenient times for 
service disruptions and warn affected parties 
well in advance of dates that service 
disruptions will take place 

No complaints from I 
& AP 

Contractor 
ESO 

When 
required 

 Cultural 
Resources 

 If any graves or archaeological sites are 
exposed during construction work it should 
immediately be reported to a museum. The 
report from the archaeologist must be provided 
to GDARD if any graves are recovered.  

No destruction of or 
damage to graves or 
known archaeological 
sites 

Contractor 
ESO 

Monitor daily 

 Visual impact In order to 
minimise the 
visual impact. 

1) The disturbed areas shall be rehabilitated 
immediately after the involved construction 
works are completed. 
2)Shade cloth must be used to conceal and 

Visual impacts 
minimized  

Contractor 
ESO 

Monitor daily 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

minimise the visual impact of the site camps 
and storage areas  

 Vegetation Landscaping 1) When planting trees, care should be taken 
to avoid the incorrect positioning of trees and 
other plants, to prevent the roots of trees 
planted in close proximity to the line of water-
bearing services from causing leaking in, or 
malfunctioning of the services. 
2) The proposed planting materials for the 
areas to be landscaped should preferably be 
endemic and indigenous. 
3) All new trees and shrubs to be planted on 
the study area shall be inspected for pests and 
diseases prior to them being planted.  
4) The inspection shall be carried out by the 
maintenance contractor at the property of the 
supplier and not on the study area. 
5) All trees to be planted shall be in minimum 
100L containers with a height of approximately 
3 metres and a main stem diameter of 
approximately 80 mm. 

Landscaping done 
according to 
landscape 
development plan 

Landscape 
architect 
Contractor / 
Individual 
Developer 
 

When 
required 

  Loss of plants 1) Aerate compacted soil and check and 
correct pH for soils affected by construction 
activities. 
2) Make sure plant material will be matured 
enough and hardened off ready for planting.  
Water in plants immediately as planting 
proceeds. 
3) Apply mulch to conserve moisture. 
Plant according to the layout and planting 
techniques specified by the Landscape 

Landscaping done 
according to 
landscape 
development plan 

Landscape 
architect 
Contractor / 
Individual 
Developer 
 

When 
required 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

Architect in the Landscape Development plans 
for the site. 

  Spread of weeds Ensure that materials used for mulching and 
topsoil/ fertilisers are certified weed free.  
Collect certifications where available.  
Control weed growth that appears during 
construction.  

Weed growth 
controlled 

Landscape 
architect 
Contractor 

When 
required 

  To ensure 
rehabilitation of 
the site 

1) Compacted soils shall be ripped at least 
200mm. 
2) All clumps and rocks larger than 30mm 
diameter shall be removed from the soil to be 
rehabilitated. 
3)  The soil shall be levelled before seeding 
4) Hydroseed the soil with Potch mixture  
5) Watering shall take place at least once per 
day for the first 14 days until germination of 
seeds have taken place 
6) Thereafter watering should take place at 
least for 20 minutes every 4 days until grass 
have hardened off.  

Grass have hardened 
off  

Landscape 
architect 
Contractor 

Once a day 
Then every 4 
days  

  Rehabilitation of 
area directly 
surrounding 
stream 

1) Vehicles and workers associated with 
construction should not have free access to 
the stream and unnecessary disturbance to 
the stream should be avoided. 
2) No vegetation may be removed from the 
stream area or buffer zone unless stipulated in 
a Water Use License granted to the owner of 
the site. 
3) Erosion control measures should be 
implemented on all open soils and steep 
slopes. 

No erosion 
surrounding new river 
area 

Landscape 
architect 
Contractor 

Immediately 
after 
construction 
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Construction Phase 

TYPE Environmental 
risk or issue 

Objective or 
requirement 

Mitigation measure Performance 
indicator 

Responsibility Frequency 
of Action 

4) Upon completion of the construction in the 
area, the area should be rehabilitated to a 
level that will ensure that wetland vegetation 
can become re-established. In this regard 
special mention of the following is made: 

• All areas of disturbed and 
compacted soils need to be 
compacted and reprofiled. 

 

• Ongoing removal of alien 
vegetation from the area must take 
place after the completion of the 
structure to prevent the uncontrollable 
recruitment of these species. 
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Operational Phase 

TYPE Environmenta
l risk or issue 

Objective or 
requirement 

Mitigation  measure Responsibility Frequency of Action 

Site clean-up and 
preparation for 
use 

Storm water 
pollution 

Do not allow any 
materials to wash 
into the storm 
water system. 

Remove erosion and sediment controls only if all 
bare soil is sealed, covered or re-vegetate. 
Sweep roadways clean and remove all debris from 
kerb and gutter areas.  Do not wash into drains. 

Contractor - 

  Minimise waste Decontaminate and collect waste in storage area 
ready for off-site recycling or disposal Arrange for 
final collection and removal of excess and waste 
materials. 

Contractor - 

Establishing 
plants 

Slow or no re-
vegetation to 
stabilise soil; 
loss or 
degradation 
of habitat 

To ensure re-
vegetation to 
stabilize soil 

Agreed schedule for regular follow-up watering, weed 
control, mulch supplements and amenity pruning, if 
needed.  Replace all plant failures within three month 
period after planting. 

Contractor To be agreed 

Materials failure Structural 
damage.  
Loss of site 
materials.  

 Inspect all structures monthly to detect any cracking 
or structural problems.  Confirm with designer if there 
are design problems.  Rectify with materials to match, 
or other agreed solution. 

Contractor - 

Drainage failure On-site and 
downstream 
drainage 
pollution or 
flooding 

Storm water 
management plan 

Inspect all site drainage works and repair any 
failures.  Confer with design engineer and to correct 
site problems. 

Contractor / 
Dolomite Risk 
manager as 
appointed by the 
home owner 

- 

Site audit  Eventual 
project failure  

Successful project 
establishment  

Routinely audit the works and adjust maintenance 
schedule accordingly. 

Contractor - 

General    Open fires and smoking during maintenance works 
are strictly prohibited. 

Contractor - 
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6. Procedures for environmental incidents 
 
6.1. Leakages & spills 
� Identify source of problem. 
� Stop goods leaking, if safe to do so. 
� Contain spilt material, using spills kit or sand. 
� Notify Environmental Control Officer 
� Remove spilt material and place in sealed container for disposal (if possible). 
� Environmental Control Officer to follow Incident Management Plan. 
 
6.2. Failure of erosion/sediment control devices 
� Prevent further escape of sediment. 
� Contain escaped material using silt fence, hay bales, pipes, etc. 
� Notify ECO. 
� Repair or replace failed device as appropriate. 
� Dig/scrape up escaped material; take care not to damage vegetation. 
� Remove escaped material from site. 
� ECO to follow Incident Management plan. 
� Monitor for effectiveness until re-establishment. 
 
6.3. Bank/slope failure 
� Stabilize toe of slope to prevent sediment escape using aggregate bags, silt fence, logs, hay bales, pipes, etc. 
� Notify ECO. 
� ECO to follow Incident Management plan. 
� Divert water upslope from failed fence. 
� Protect area from further collapse as appropriate. 
� Restore as advised by ECO. 
� Monitor for effectiveness until stabilized. 
 
6.4. Discovery of rare or endangered species 
� Stop work. 
� Notify ECO. 
� If a plant is found, mark location of plants. 
� If an animal, mark location where sighted. 
� ECO to identify or arrange for identification of species and or the relocation of the species if possible. 
� If confirmed significant, ECO to liaise with Endangered Wildlife Trust. 
� Recommence work when cleared by ECO. 
 
6.5. Discovery of archaeological or heritage items 
� Stop work. 
� Do not further disturb the area. 
� Notify ECO. 
� ECO to arrange appraisal of specimen. 
� If confirmed significant, ECO to liaise with National, Cultural and History Museum 

P.O. Box 28088 
SUNNYSIDE 
0132 
Contact Mr. J. van Schalkwyk or Mr. Naude 
 

� Recommence work when cleared by ECO. 
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7. EMP review 
 
7.1. The Site Supervisor is responsible for ensuring the work crew is complying with procedures, and for informing 
the work crew of any changes. The site supervisor is responsible for ensuring the work crew is aware of changes that 
may have been implemented by GDARD before starting any works. 
7.2. If the contractor cannot comply with any of the activities as described above, they should inform the ECO with 
reasons within 7 working days. 
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1) INTRODUCTION AND BACKGROUND 

The purpose of this Integrated Water Quality and Quantity Management and Monitoring Plan (IWQQMMP) 

is to supply the proposed Riverwalk Development with a dynamic, holistic and integrated system and 

process management tool aimed at the detection and remediation of adverse environmental impacts, 

pollution prevention and minimization at source, managing the impact of pollution and waste on the 

receiving environment and remediating damaged environments.   

 

The plan also serves as a framework to ensure efficient, appropriate, affordable, economical and 

sustainable use and development of water resources and includes the management of wastes that have the 

potential to impact on the water resource, in such a manner that it promotes the conservation of water 

resources, and general health and safety. 

 

In terms of Section 21 of the National Water Act (Act No. 36 of 1998) (NWA), the developer must obtain a 

water use license for any activity that will pose an impact to the water resource, should that activity impede 

or divert the flow of water in that water course, or if the activity leads to the alteration of the morphology of 

the river bed, banks, course and its characteristics (water quality, habitat, biota and the flow regime). 

 

2) DESCRIPTION OF THE PROPOSED DEVELOPMENT 

Balwin Properties Limited proposes to develop the Remainder of Portion 6 of the Farm Zwartkoppies No 

364-JR, Portion 241 of the Farm Zwartkoppies No 364-JR, Portion 138 of the Farm Zwartkoppies No 364-

JR, City of Tshwane Metropolitan Municipality, Gauteng Province. An Environmental Authorisation for the 

proposed development is currently underway conducted by Bokamoso Environmental. The current 

environmental authorisation will entail the installation of services within the 1:100 year flood line. The 

wetland buffer demarcated during the initial application will include a water pipeline, storm water 

infrastructure, sewer pipeline as well as roads, specifically with a bridge crossing a tributary. A cycling track 

is also proposed along the Pienaars River in the open space area. In addition Balwin Properties Limited 

proposes to upgrade the current sewer pipeline in-situ within the existing 2m servitude.  

A Record of Decision was issued on the 22nd July 2008 (Ref No: ) for the initial development footprint, 

which included the following activities: 

- The establishment of 3355 dwelling units; 

- An eighteen (18) hole championship golf course; 

- A nine (9) hole mashie course with a driving range; 

- A four storey club house with corporate suite and penthouse; 

- A conference centre with a theatre and a wellness centre; 
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- A hotel with 200 rooms with a swimming pool; 

- A Crèche; 

- A fully equipped gymnasium; 

- Squash courts; 

- A soccer field; 

- Basketball courts; 

- Tennis courts; 

- A convenience store within the estate; 

- A laundromat and cleaning services; 

- Self storage space and offices; and 

- An office park/ restaurant at the entrance.  

 

On the 3rd of September 2010 an amendment application was undertaken and approved by GDDARD. The 

amendment entailed layout upgrades with entailed the authorisation of the construction of a road within the 

development footprint.   

A further Amendment to the existing Authorisation is currently underway. This amendment application 

proposes to exclude the golf course and subsequently amend the layout of the development. The new 

layout will include the following land-uses: 

- “Education/ Private School” (± 8,5ha); 

- “Residential 4” (7 erven ± 90-95 units per hectare) – size of area to be covered with residential units is 

±70ha; 

- “Private Open Space” (± 33 ha); 

- A low impact cycling track and on-going rehabilitation and open space management are planned for 

the natural private open space areas; 

- Roads and associated landscaped areas and sidewalks (± 8ha); and  

- Gatehouse, Club House and Entrance Gate (± 0,5ha). 

The 2016 Amendment Application is also to reduce the study area and exclude a section.  

The R104 is also being upgraded and this falls under an Environmental Authorisation issued by the 

Department of Environmental Affairs on 29th March 2012 with DEA Reference 12/12/20/2238. 

 

3) PROPERTY DESCRIPTION 

The development is located within the City of Tshwane Metropolitan Municipality, Gauteng Province. The 

property on which the activity is to be undertaken is on the Remainder of Portion 6 of the Farm Zwartkoppies 
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No 364-JR, Portion 241 of the Farm Zwartkoppies No 364-JR, Portion 138 of the Farm Zwartkoppies No 

364-JR (location coordinates shown in Table 1 below).   

The town Centre of Hillcrest is located approximately 8 Km north of the site. The site is currently zoned 

agriculture and used for commercial sugarcane farming. The site is located on the southern side of the N3 

Highway and is bounded on the east by J.B. McIntosh Drive (extension of Kassier Road). Sugarcane forms 

the south and west boundaries. 

 

The site is approximately 114 hectares in total and will be incorporate the following land uses; education/ 

private school (± 8,5ha, 85000m2); residential 4 (7 erven (± 90-95 units per hectare) – size of area to be 

covered with residential units is ±70ha, 70000m2); Private Open Space (± 33 ha, 330000m2); A low impact 

cycling track and on-going rehabilitation and open space management are planned for the natural private 

open space areas; road networks and associated landscaped areas and sidewalks (± 8ha, 80000m2); and 

Gatehouse, Club House and Entrance Gate (± 0,5ha, 5000m2). 

 

The site is approximately 19km from Pretoria Central. Green open space is located to minimise the potential 

impact that the proposed development will have on the drainage line that transverses the site in a north east 

- south west orientation. 

Table 1: Location of the Riverwalk Development within in this WULA 

Riverwalk Development Co-ordinates 

1 25°45'32.64"S 28°22'46.88"E Centre point of the proposed RiverWalk Development  
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Figure 1:  Locality map showing the location of the proposed development. 

4) SECTION 21 WATER-USE LICENSE APPLIED FOR 

This study site is affected by the 1:100 year flood line, the riparian habitat, whichever is the greatest, and is 

within a 500m radius from the boundary of a wetland. There is one prominent drainage feature namely the 

Jukskei River and three wetland areas that have been identified namely a distinct drainage depression and 

a water course of the Jukskei River, and an apparent drainage feature in the northern section that is 

characterised by shallow erosion channels, and a number of small hill slope seepage wetlands. 

 

Waterfall Investment Company is applying for the following Section 21 Water-Uses: 

• Section 21(c):  ‘Impeding or diverting the flow of water in a watercourse’ 

• Section 21 (i): ‘Altering the bed, banks, course or characteristics of a watercourse’ 

 

4.1. SECTION 21 (C) ‘IMPEDING OR DIVERTING THE FLOW OF WATER IN A WATERCOURSE’ 

There are specific activities that will lead to the impedance or diversion of the flow of water in the Jukskei 

River and the associated wetlands. Such activities includes a bridge crossing which will be constructed to 

permit access to and from the development.   

 

Please take note that although the bridge is within the extent of a watercourse, i.e. the 1: 100 year flood line, 

or riparian habitat, whichever is the greatest, and/ or is within a 500m radius from the boundary of a wetland, 

the bridge will not physically divert the flow regime of the drainage line, nor the wetlands. 

 

Sewer pipelines will be implemented to control and manage the sewage reticulation system for the 

development. The sewer pipelines however will be within the extent of a watercourse as pipeline river 

crossings. 

 

There will be proposed water pipelines for the development, however, this will not traverse the affected 

watercourses. 

 

In terms of storm water management, storm water pipelines, outlets, erosion prevention measures (i.e. 

gabions, concrete basins with stone pitching etc.) and attenuation features within the watercourse and 

watercourse buffers of the river referred to.  

 

The Landscape Architects appointed for the landscape master planning of the larger development also 

made some proposals for recreational pedestrian walkways and street furniture along the river. The idea is 
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to make the river frontage area an attractive area that is used by humans for late afternoon strolls and for 

the general enjoyment of the natural open space. On-going rehabilitation and maintenance works adjacent 

to the river also forms part of the development plan. It is however difficult to supply specific co-ordinates for 

the planned informal pedestrian walkways, because the intention is to rather set out the pathways on site 

during the rehabilitation phase of the river area. It will therefore be required that the DWS consider the 

landscaping masterplan and that the DWS approve the proposed landscaping activities/ features (which will 

be low impact features) as part of the (c) and (i) approvals. The DWS must approve the co-ordinates of the 

area within the watercourse zone to be landscaped and not the specific GPS co-ordinates, because such 

co-ordinates could change during the landscaping phase.  

 

4.2.1 IMPLICATIONS ASSOCIATED WITH WATER-USE ACTIVITY SECTION 21 (C) WATER USE 

- Presence of wetlands on the study site and their protection thereof; 

- The impacts brought about by the proposed activities which can have a detrimental impact on the 

integrity and sustainability of the wetlands; 

- Should erosion, siltation and storm water not be effectively managed, these factors can have 

detrimental effects to the lower lying drainage features; 

- As per the Wetland Delineation Assessment conducted by Terrasoil Science, it is recommended 

due to the current eroded state of the river banks, that significant engineering intercession be 

implemented to ensure appropriate bank stabilization; 

- The site should be developed outside of the wetlands and the drainage features should be 

stabilized and protected to counteract further degradation; 

- Storm water management and its related design must be implemented to ensure that the wetlands 

are protected, in such a manner that their integrity will not be compromised; 

- Impermeable surfaces can lead to an increase in the speed, quantity and quality of storm water 

runoff; 

- Erosion can be quite prevalent at the storm water discharge points; 

- Henceforth, a good storm water management plan is required to effectively control and manage 

storm water so as to prevent surface and ground water contamination; 

- The possibility of ground water tables lowering; 

- Henceforth, an appropriate groundwater monitoring strategy should be developed as a part of 

effective and appropriate monitoring.  
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4.3.   SECTION 21 (I) ‘ALTERING THE BED, BANKS, COURSE OR CHARACTERISTICS OF A WATERCOURSE’ 

As discussed in terms of Section 21 (c) water use, the activities will also lead to an alteration and/ or a 

change in the morphology of the river and its associated water quality characteristics (water quality, flow 

regime, habitat and biota).  

 

4.3.1 IMPLICATIONS ASSOCIATED WITH SECTION 21 (I) WATER USE 

- It is imperative that monitoring of both the surface and ground water occurs and in accordance with 

a prescribed monitoring program, so as to achieve effective monitoring of water quality; 

- Erosion and sedimentation processes will be quite severe and can alter the characteristics of the 

watercourse if not appropriately managed; 

- Regular monitoring of the storm water management plan, its implementation and effectiveness in 

terms of preventing adverse and cumulative impacts of erosion; 

- Rubble dumping and sedimentation processes can further lead to an adverse effect on the aquatic 

biota (micro and macro invertebrates) and this can be quite detrimental if not appropriately 

managed. 

 

5. OBJECTIVES OF THE INTEGRATED WATER QUALITY AND QUANTITY MANAGEMENT AND MONITORING 

PLAN (IWQQMMP) 

WATER POLLUTION MANAGEMENT:  

• To manage, prevent, reduce, control and remediate surface water and groundwater pollution from 

all identified sources.  

• To ensure that the quality of water needed to maintain ecological functions is protected, so that 

human use of water does not individually or cumulatively compromise the long-term sustainability 

of aquatic and associated ecosystems. 

 

LAND AND/ OR SOIL POLLUTION MANAGEMENT:  

• To manage, prevent, reduce and control soil pollution linked to water quality management; 

• To adopt an integrated approach to soil quality management; and 

• To manage, prevent, reduce and control soil pollution problems arising from a range of other 

sources, for example, from the construction camp site brought on by the waste, hazardous 

material, and chemical storage facilities. 

 

THIS IWQQMMP ADDRESSES THE FOLLOWING THREE PHASES OF THE DEVELOPMENT: 

• Pre-construction planning phase; 
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• Construction phase; and 

• Operational phase. 

 

MONITORING 

In order for the IWQQMMP to be successfully implemented all the role players involved must have a clear 

understanding of their roles and responsibilities in the project. 

These role players may include the delegated environmental authorities (A), Waterfall Investment Company 

(WIC), the Environmental Control Officer (ECO), Project Manager (PM), Contractors (C), and the 

Environmental Site Officer (ESO), Landowners, interested and affected parties and the relevant 

environmental and project specialists are also important role players.  

 

ROLES AND RESPONSIBILITIES 

• APPLICANT – BALWIN PROPERTIES LIMITED IS RESPONSIBLE FOR THE FOLLOWING: 

o Ensuring that the engineer and contractors comply with the approved IWQQMMP, EMPr, 

conditions contained within the Environmental Authorisation and conditions contained in the S21 

WUL issued by the DWS. 

o Appoint an Independent Control Officer (ECO) for the duration of the pre-construction and 

construction phases.  

o Ensuring compliance with the provisions for duty of care and remediation of damage in accordance 

with section 28 of the National Environmental Management Act (NEMA), (No. 107 of 1998) and its 

obligations regarding the control of emergency incidents in terms of Section 30 of NEMA. 

o Notifying DEA of any incident as defined in subsection 30(1)(a) of NEMA. 

 

• PROJECT MANAGER –IS RESPONSIBLE FOR THE FOLLOWING: 

o Appointing the appropriately qualified contractor to co-ordinate, supervise and expedite different 

action plans.  

o Ensuring adherence to the DEA’s conditions of authorization and any other laws and standards 

relevant to the construction of the facility. 

o Ensuring all elements of the work undertaken are properly and competently directed, guided and 

executed at appointed stages of the project. 

o Ensuring the adherence to statutory safety, health and environment (SHE) standards and ensuring 

the construction activities comply with the EMPr. 

o Monitoring the site on a daily basis to ensure compliance.  

o Overall responsibility and accountability for the site during the construction phase.  
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o Avoiding and / or mitigating adverse impacts on the environment by the appropriate design and 

construction.  

o Ensuring transparency in their operation and environmental management of the site. 

o Managing the contractors compliance and ensure documentation management. 

o Ensuring that the contractor has a copy of the EMPr and all agreed Method Statements. 

 

• CONTRACTORS - RESPONSIBLE FOR THE FOLLOWING: 

o Managing and operating their activities with due care and diligence. 

o Complying with all elements of the EMPr. 

o Ensuring that stakeholder interest is reported to the ECO. 

o Maintaining relevant documentation for review by the ECO. 

o ECO - (Environmental Control Officer) is responsible for the following:  

o Determining the conformance of the site with the EMPr criteria and compliance with the conditions 

of the EMPr. 

o Liaising with the DEA and I&APs, if required. 

o Identification of possible areas of improvement during construction. 

o Undertaking on-going monitoring of the construction site through regular site visits and record key 

findings. This includes photographic monitoring of the construction site. The frequency of these 

visits will be determined by the progress and complexity of the project.  

o Advising the Project Manager and the contractors on environmental matters during the construction 

phase of the development.  

o Monitoring implementation of the EMPr by the contractor.  

o Advising the project manager on environmental impacts and provide appropriate recommendations 

to address and rectify these matters.  

o Ensuring that the conditions stipulated in the EA and any other laws and standards relevant to the 

construction are being complied with. 

• ENVIRONMENTAL CONTROL OFFICER (ECO) 

o The ECO shall ensure that the contractors are aware of all the specifications pertaining to the 

project. 

o Any damage to the environment must be repaired immediately after consultation between the ECO, 

Developer, Consulting Engineer and/ or any other relevant professional consultant and Contractor. 

If immediate action is not possible, timeframes must be determined and supplied to the ECO and 

temporary measures must then be implemented to avoid any damage and/ or any further damage 

to the environment. 
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o The ECO shall ensure that the developer staff and/or contractor are adhering to all stipulations of 

the IWQQMMP. 

o The ECO shall be responsible for monitoring the IWQQMMP throughout the project by means of 

site visits, meetings and written correspondence. This monitoring aspect should be documented as 

part of the site meeting minutes. 

o The ECO shall monitor the implementation of an environmental training program. 

o A post construction environmental audit is to be conducted to ensure that all conditions in the 

IWQQMMP have been adhered to. 

 

• ENVIRONMENTAL SITE OFFICER (ESO) 

o The applicant must appoint an Environmental Site Officer (ESO) for general assistance with daily 

compliance monitoring. The ESO can be an employee of the applicant and must monitor the day-

to-day construction and operating processes. 

 

• CONTRACTOR (C): 

The contractors shall be responsible for ensuring that all activities on site are undertaken in accordance with 

the environmental provisions detailed in this document and that the sub-contractor and laborers are duly 

informed of their roles and responsibilities in this regard.   The contractor will be required, where specified to 

provide a method statement setting out in detail how the management actions contained in the IWQQMMP 

will be implemented.  The contractors and appointed sub-contractors will be responsible for the cost of 

rehabilitation of any environmental damage that may result from non-compliance with the environmental 

regulations.  

 

• AUTHORITY (A): 

The authorities are the relevant environmental departments that issued the Environmental Authorization, the 

Water Use licenses and that approved all the guidelines and plans (including the IWQQMMP) to be 

implemented during the development phases (pre-construction, construction and operational phases) of the 

proposed abattoir expansion and upgrading process.  

In order to ensure compliance with the relevant guidelines and plans (including the IWQQMMP), the relevant 

authorities must review the monthly audit and/ or compliance reports compiled and submitted by the ECO. In 

the case of non-compliance, the relevant authorities must make remediation recommendations or take the 

necessary action to prevent any damage and/ or further damage to the environment. The relevant 

authorities should also undertake regular site visits. In the case of this project, the relevant authorities are 

the Gauteng Department of Agriculture and Rural Development (GDARD) and the Department of Water and 
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Sanitation (DWS). DWS will mainly oversee compliance with the requirements of the water license that were 

issued and with the IWQQMMP, and GDARD will mainly oversee compliance with the Record of Decision 

(RoD) and the EMP.  

 

LINES OF COMMUNICATION 

The ECO in writing should immediately report any breach of the IWQQMMP and the Conditions of the 

Section 21 WUL issued to the Project Manager.  The Project Manager should then be responsible for 

rectifying the problem on-site after discussion with the contractor.  Should this require additional cost, then 

WIC should be notified immediately before any additional steps are taken. 

 

REPORTING PROCEDURES TO THE DEVELOPER 

Any pollution incidents must be reported to the ECO immediately (within 12 hours). The ECO shall report to 

WIC on a regular basis (site meetings). 

 

SITE INSTRUCTION ENTRIES 

The site instruction book entries will be used for the recording of general site instructions as they relate to 

the works on site. There should be issuing of stop work order for the purposes of immediately halting any 

activities of the contractor that may pose an environmental risk. 

 

ESO (ENVIRONMENTAL SITE OFFICER) DIARY ENTRIES 

Each of these books must be available in duplicate, with copies for the Project Manager and WIC.  These 

books should be available to the authorities for inspection or on request.  All spills are to be recorded in the 

ESO’s diary. 

 

METHODS STATEMENTS 

Method statements from the contractor will be required for specific sensitive actions on request of the 

authorities or ESO.  All method statements will form part of the IWQQMMP documentation and are subject 

to all terms and conditions contained within the IWQQMMP document.  For each instance wherein it is 

requested that the contractor submit a method statement to the satisfaction of the ESO, the format should 

clearly indicate the following: 

o What - a brief description of the work to be undertaken; 

o How - a detailed description of the process of work, methods and materials; 

o Where - a description and/ or a sketch map of the locality of work; and 

o When - the sequencing of actions with due commencement dates and completion date estimate. 
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The contractor must submit the method statement before any particular construction activity is due to start.  

Work may not commence until the method statement has been approved by the ESO and the DWS. 

 

RECORD KEEPING 

All records related to the implementation of this management plan (e.g. site instruction book, ESO diary, 

methods statements etc.) must be kept together in an office where it is safe and can be retrieved easily.  

These records should be kept for two years and should be available at any time for scrutiny by any relevant 

authorities. 

 

The following list of contacts must be completed, printed and made clearly visible on the site: 

NAME DESIGNATION ORGANISATION  CONTACT NUMBER 

Rodney Gray Applicant Representative Balwin Properties Limited 011 4502818 

Lizelle Gregory  
Independent Environmental 
Practitioner 

Bokamoso Environmental 
Consultants & Landscape 
Architects                                                  

012 346 3810 

 Environmental Control Officer 
Bokamoso Environmental 
Consultants & Landscape 
Architects                                                  

012 346 3810 

 DEA Official DEA (National) 012 399 9372 

 GDARD Official  GDARD Official  

 Local Municipality   
City of Tshwane Metropolitan 
Municipality  

012 358 9999 

 DWS Official DWS 012 323 4472 

 Project Engineer Civil Concepts  012 460 0008 

 Fire Department  012 310 6300 

 Emergency Response  012 358 2124 

 Police SAPS 
10111 – General 
012 812 9000 - 
Mamelodi 

 Emergency Spill Response 
 Abzorbit  
(24 Hour response) 

24 hr Emergency 
Response  
083 269 8790  
083 2536618 

 Solid Waste Kwaggasrand Landfill 012 386 9200 
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6. INTEGRATED WATER QUALITY AND QUANTITY MANAGEMENT AND MONITORING PLAN 

WATER MANAGEMENT DURING THE PRE-CONSTRUCTION / PLANNING PHASE 

General 

Construction activities should preferably take place during 
the winter months, should this not be possible construction 
activities should take place in phases in order to prevent 
large exposed areas that will cause an increase in the 
speed of surface water. 

ESO, Contractor, 
Sub-contractor 

Develop a management plan to ensure a clean-water 
environment during all phases of the project.  The service 
of a suitably qualified engineer is essential in the planning 
phase. 

Civil Engineer 

Address the concerns and complaints of the affected 
parties regarding the ground water issues. 

• All remedial action should be done in close 

liaison with the Department of Water and 

Sanitation (DWS). 

• Should an accidental spill occur, construction 

activities should be ceased temporarily, until the 

spill has been cleaned up 

• The liabilities and proposed preventative and 

remedial actions will also have to be quantified. 

Ensure that all surface water and storm water related 
EMP’s are adhered to. 

Applicant, Contractor, 
ECO 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water Management of 
Surface Water 

 

All contractors that are employed on site are to be made 
aware of their responsibilities with regard to water pollution 
prevention according to the requirements of the National 
Water Act, 1998 (Act 36 of 1998).   

Applicant, Contractor, 
ECO 

Plan to ensure that there is an effectiveness of measures 
to prevent pollution of surface water bodies. 

ECO 

Take water samples of water bodies that will receive 
surface water run-off from the study area prior to the 
construction phase. This information will act as baseline 
information for the construction and operational phases.   

Applicant, Contractor, 
ECO 

No raw sewage or other pollutants such as plastic, oil, 
cement, etc. will be allowed to pollute water. 

Applicant, Contractor, 
ECO 

Bio-swale and bio-filters could be installed to minimize the 
risk of pollutants entering the natural drainage system of 
the area. 

Applicant, Contractor, 
ECO 

Attenuation ponds and energy dissipaters must be 
installed on the study area to break the speed of the water 
and to act as siltation ponds. 

Applicant, Contractor, 
ECO 

All excess runoff structures must end up in the infiltration 
structures (thereby ensuring maximum groundwater 
recharge). 

Civil Engineer 

Plan to slope ground surfaces in such a way that no 
ponding occurs.  

Engineer, Contractor, 
ECO 

The engineer must place emphasis upon the design of 
drainage and retention systems that provide for efficient 
use of water quality.  Drainage and storm water retention 
systems should, when possible, be incorporated.    

Civil Engineer 
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Surface Water – Storm 
Water Management 

 

A Storm Water Management Plan indicating the 
management of all surface runoff generated as a result of 
the development prior to entering any natural drainage 
system or wetland, must be submitted and approved by 
the local authority and DWS. 

Applicant 

The SWMP should be designed in a way that aims to 
ensure that post development runoff does not exceed 
predevelopment values in:  
� Peak discharge for any given storm;  
� Total volume of runoff for any given storm;  
� Frequency of runoff; and  
� Pollutant and debris concentrations reaching 

water courses. 

Civil Engineer 

Design all storm water structures (and other surface water 
flow modifications) in such a manner that the impact on 
the natural systems is minimized.  Keep in mind that 
increased runoff invariably results from increased bare 
surfaces. 

Civil Engineer 

When storm water planning is done, every attempt 
possible should be made to keep the post construction 
and pre-construction flows similar. 

Civil Engineer 

Storm water outlets shall be correctly designed to prevent 
soil erosion.  Construction guidelines shall be provided for 
the prevention and restriction of erosion and siltation.   

Civil Engineer 

It is imperative that the development should be 
constructed in such a way that minimum velocities in storm 
water runoff are created.   

Civil Engineer 

Adequate surface and sub-surface drainage should be 
provided prior or during development of the site to ensure 
that no build-up of storm water will occur. 

Civil Engineer 

 
 
 
 
 
 
 
 
 

Water Management of 
Underground Water 

 

Ground water contamination and/ or pollution is a 
preliminary issue identified, and it is imperative that it be 
monitored as there could be other water bodies that are 
dependent on it as a source of water that feeds into their 
system. 

Applicant, ECO 

Ensure that all activities that may possibly affect ground 
water are performed in accordance with the requirements 
of the National Water Act, 1998 (Act 36 of 1998), DWS 
and the Local Authority.   

Applicant 

Plan for adequate chemical toilets to be used by 
contractors during the construction phase, and these 
toilets are to be placed at least a 100m from the edge of a 
watercourse.   

Contractor, ECO  

The storage and handling of lubricants, oils, paint and 
material such as cement must be provided for as part of 
the different contractor’s contracts.  Specially demarcated 
and secure storage facilities must be provided for and 
such storage areas should be clearly illustrated on the 
master layout plan.   

ECO 

WATER MANAGEMENT DURING THE CONSTRUCTION PHASE 

Water Management of 
Surface Water 

Take water samples of water bodies that will receive 
surface water during the construction phase on a monthly 
basis.  These samples will be compared with baseline 
samples taken during the planning phase and monthly 
samples taken during the construction phase to detect 

Applicant, ECO, ESO 
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surface water pollution.  Consult with DWS and the 
contractor if water pollution is detected and put an action 
and/ or a rehabilitation plan in action.  

Ensure that contractors are aware of their responsibilities 
as far as water pollution is concerned in terms of the 
requirements of the National Water Act, 1998 (Act 36 of 
1998).  It will be imperative to monitor their activities.  It is 
suggested that a penalty clause be inserted in the 
contracts to enable the applicant to take the necessary 
rehabilitation measures in case of non-compliance.   

Applicant, ESO, ECO, 
Contractor 

Maintain the surface water management infrastructure.  
The section of the SWMP that supplies guidelines and 
specifications for temporary storm water management 
during the construction phase must be implemented.     

Applicant, Contractor 

Water Management of 
Surface Water – Storm 

Water Management 
 

A SWMP must be compiled for the proposed development.  
This section of the report must address the management 
of all surface runoff generated as a result of the 
construction phase prior to entering any natural drainage 
system or wetland, and taking cognizance that storm water 
must be treated to an acceptable level, prior entering the 
water course. 

Applicant, Engineer 

Surface storm water generated as a result of construction 
phase must not be channeled directly into any natural 
drainage system or wetland. 

Engineer  

Where necessary, temporary storm water diversion 
measures are recommended to control peak flows during 
thunder storms. 

Civil Engineer 

 
 
 
 
 
 

Water Management of 
Underground Water 

Ensure that all construction activities that may possibly 
affect ground water are performed in accordance with the 
requirements of the National Water Act, 1998 (Act 36 of 
1998), DWS and the Local Authority.  

Contractor, ECO 

Ensure that adequate chemical toilets are available and 
are used by contractors during the construction phase - 
the provision and maintenance of which must form part of 
the contractor’s liabilities.   

ECO 

The storage and handling of lubricants, oils, paint, and 
material such as cement must be provided for as part of 
contractor’s contracts. Specifically demarcated and secure 
storage facilities must be used.   

ECO 

Construct the disposal from hard surfaces in such a 
manner that the water can infiltrate into the underground 
water without causing surface erosion.   

Contractor, ECO  

After mitigation and/ or preventative measures are 
implemented ground water monitoring must take place on 
a twice weekly basis to determine the effectiveness of the 
action and/ or emergency plan.  

ECO 

WATER MANAGEMENT DURING THE OPERATIONAL PHASE 

Solid Waste Management 
(to Prevent soil and 

Groundwater 
contamination) 

Liquid waste management 

Removal and storage of solid waste  
Solid waste will be stored in receptacles provided on site 
and will be removed on a weekly basis to a registered 
landfill site. 

ECO, Applicant 

Removal of liquid waste 
- Liquid waste (especially that is hazardous) will be 
removed immediately after usage on-site, stored in 
appropriate containers and be carted to a registered site to 

ECO, Applicant 
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dispose of in an approved manner. 
- It is critical to ensure that these containers are in a 
secure, safe and weather proof storage facility, underlain 
by a bunded concrete slab to protect against soil and 
water pollution.  

Fuel Storage 

- Fuel containers exceeding 200 litres capacity should be 
stored in a bunted area with 110% capacity. 
-Fuel containers should be stored in a secure 
weatherproof building or within a secondary containment 
compound. Above and underground fuel storage 
installations should adhere to the relevant SABS 
specifications. 

ECO, Applicant 

Water Management of 
Surface Water 

The water quality of the water bodies to which surface 
water drains must be tested bi-annually for one year after 
completion of construction.  If the water quality proves to 
be stable, the surface water quality monitoring intervals 
can be reduced to once a year for the remainder of the 
operational phase. 

Applicant 

Ensure that all concerned are aware of all aspects 
regarding the integrity of the water environment.  Enforce if 
indispensable. 

Applicant 

Maintain the surface water management infrastructure.   Applicant 

The management of water quality variables such as 
temperature, turbidity, pH, electrical conductivity, 
suspended solids, total dissolved solids, to name a few. 

Applicant 

Water Management of 
Surface Water – Storm 

Water Management 
 

A storm water management plan must be compiled for the 
proposed development. A comprehensive storm water 
management plan indicating the management of all 
surface runoff generated as a result of the development 
(during both the construction and operational phases) prior 
to entering any natural drainage system or wetland, must 
be submitted and approved by the local authority and 
DWS. 

Applicant 

Water Management of 
Underground Water 

Monitor the water quality, water levels and abstraction 
volumes of the sampling points. 

• Maintain the groundwater water monitoring 

network. 

Applicant, ECO 

 
 
 
 
 
 
 

Water Management of 
Underground Water 

Continue to treat all operational activities that may possibly 
affect ground water in accordance with the requirements of 
DWS and the Local Authority.   

Applicant 

Maintain the disposal systems that originate on hard 
surfaces in order to allow the water to infiltrate into the 
underground water without causing surface erosion.   

Applicant 

Routine monitoring of water levels, rainfall figures and 
water quality is strongly recommended and should strictly 
be adhered to.  This data will form the basis from which 
any changes in the groundwater regime are recognized. 

Applicant 

Hydro geological monitoring data should be evaluated bi-
annually by a qualified hydro geologist. 

Applicant, ECO 

A Groundwater Management Plan with relevant 
Groundwater Monitoring and Reporting Protocol should be 
established and calibrated annually. 

Applicant, ECO 
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 7. PROPOSED MONITORING REQUIREMENTS 

CLASS PARAMETER FREQUENCY MOTIVATION 

Physical 

Static groundwater 
levels 

Monthly -Time dependant data is required to understand the 
groundwater flow dynamics of the site.  
-An anomaly in static water levels caused by mounding below 
the drainage field may give early warning to spillages or 
leakages from lined or unlined facilities. 

Chemical 

Major chemical 
parameters: Ca, Mg, 
Na, K, NO3, NH4, 
SO4, PO4, Cl, Fe, 
Mn, F, Alkalinity, pH, 
EC, TDS, COD, BOD. 

Quarterly (Jan., Apr., 
Jul., Sept) May be 
reduced to biannual 
(April & Sept.) as more 
data becomes 
available) 

-Background information is crucial to assess impacts during 
operation and thereafter.  
-Changes in chemical composition may indicate areas of 
groundwater contamination and be used as an early warning 
system to implement management or remedial actions. 
Requirement of the Water Use Licence. 

 

 

 

 

 

 

 

 

 

 

 

 



WATER QUALITY AND QUANTITY MANAGEMENT AND MONITORING PLAN: RIVER WALK RESIDENTIAL DEVELOPMENT 

32 

Bokamoso Landscape Architects and Environmental Consultants 
 

8.    MONITORING PLAN 

MONITORING 

PARAMETER 
BASELINE 

INFORMATION 
IMPACT  TARGET  INDICATOR RESPONSIBLE 

OFFICIAL 
FREQUENCY OF 

MONITORING 
PROGRESS  CORRECTIVE 

ACTION 

WATER QUALITY 

Ph The 
information 
for water 
quality is still 
to be 
provided.  
Table to be 
updated upon 
receipt of 
information.  

       

EC         

TDS         

SO4         

K         

AI         

Fe          

Mn          

Po4         

NH4         

NO3         

Alkalinity         

Faecal coliforms         

Temperature         

Suspended solids         

Dissolved oxygen         

Turbidity         
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WATER QUANTITY 

Flow regime 

 Altered flow regime 
and/ hydrology 

To control the 
surface water 
flows 

No alteration of 
surface water flows 
 
No aquatic biota 
affected by altered 
surface water flows 
 
Crossings must 
ensure that the 
creation of turbulent 
flow in the system is 
reduced in order to 
counteract 
downstream erosion 
No support pillars 
must be constructed 
within the active 
drainage lines 

Contractor 
Developer 
Engineer  

Monthly  No sign of aquatic 
biota affected by the 
altered surface 
water flows 

Re-check the 
effectiveness of 
the storm water 
management plan 
and drainage 
measures to 
ensure that no 
negative 
implications are 
posed on the 
wetland through 
fluctuating flow 
patterns 

  To control and 
prevent an 
altered surface 
water flow due 
to trench 
excavations 
and sub-soil 
mounds 

Appropriate 
management and no 
signs of severely 
altered flows 

Engineer 
Contractor  

Daily  Appropriate and 
effective storm water 
management 

Check storm 
water design and 
trench depth 

CHARACTERISTICS 

Flood line change 
effects 

 Drainage lines To ensure the 
protection of 
the ecological 
value of the 
drainage lines 

Guidelines 
implemented 

Contractor  
Engineer  

When required Qualified engineer 
appointed to confirm 
the 1: 100 year flood 
line (pre-
construction and 

Confirmation of 
the 1: 100 year 
flood line must be 
checked at least 
twice a year 



WATER QUALITY AND QUANTITY MANAGEMENT AND MONITORING PLAN: RIVER WALK RESIDENTIAL DEVELOPMENT 

34 

Bokamoso Landscape Architects and Environmental Consultants 
 

post-construction 

Storm water measure 
efficiency 

 Appropriate storm 
water design 

To prevent and 
restrict erosion, 
siltation and 
groundwater 
pollution 

Compilation and 
approval of storm 
water management 
plan 

Engineer 
Individual 
Developer 
 

- No significant signs 
of erosion, siltation 
and ground water 
pollution 

Re-check the 
effectiveness of 
the storm water 
management plan 
and the design of 
structures  

Erosion control 
measure efficiency 

 Erosion and siltation To prevent 
erosion and 
siltation 

No erosion scars, no 
topsoil loss, all 
damped and 
damaged areas 
successfully 
rehabilitated 

Contractor, ESO Monitor daily No visible signs of 
erosion scars, loss 
of topsoil, and areas 
are successfully 
rehabilitated 

Check that all 
mitigation 
measures are 
effectively 
working, such as 
storm water 
diversion 
measures, topsoil 
stockpiles, etc. 

BIO-MONITORING 

Macro and micro-
invertebrates (biota) 

 Adverse effect on 
aquatic biota 

To prevent an 
adverse effect 
on aquatic 
biota due to 
rubble dumping 
near the 
wetland 

Changes in 
behaviour of aquatic 
biota 

Contractor  No adverse effect 
recorded and 
monitored 

Strict compliance 
to control rubble 
dumping 



WATER QUALITY AND QUANTITY MANAGEMENT AND MONITORING PLAN: RIVER WALK RESIDENTIAL DEVELOPMENT 

35 

Bokamoso Landscape Architects and Environmental Consultants 
 

Riparian vegetation 

 Damage brought 
about to the riparian 
system and the 
drainage lines 

To protect the 
wetland and 
the riparian 
system from 
the proposed 
construction 
and operational 
activities 

The recommended 
buffer zone 
allocated by the 
wetland specialist 
must be 
implemented and 
conserved, and the 
site layout plan 
should correspond 
with the buffer 
 
Adequate storm 
water management 
must be 
implemented to 
counteract bank and 
riparian zone 
erosion 
 
Upon the completion 
of construction 
activities, the site is 
to be rehabilitated to 
an acceptable level 
that permits the 
ecosystem to 
flourish and in 
accordance to the 
rehabilitation plan 
 
Alien invasive 
species are to be 
eradicated as per 
the structured 
program 

Engineer 
Developer 
Landscape 
Architect 

Bi - weekly 75% establishment 
of riparian 
vegetation  

Ensure that 
sensitive areas 
are strictly 
demarcated 
 
Rehabilitate/ 
cover, where 
possible, exposed 
areas immediately 
after construction 

Biological toxicity 

 Soil and water 
pollution caused by 
the spillage of 
construction 
materials 

To ensure that 
contaminated 
soils and water 
quality are 
addressed 

No pollution of the 
environment 

Contractor  
ESO 

Daily  No water and soil 
contamination  

Ensure that the 
storage areas for 
materials and 
chemicals are 
appropriately 
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sealed off 

Geomorphology/fluvi
al geomorphology 

 Stability of 
structures and 
restriction of land 
use due to geology 

To ensure that 
precaution is 
implemented 
during trench 
excavations 

Signage boards are 
bright and clear 
 
Clearly demarcated 
and/ or co-ordained 
off areas with a 
fence or a barrier 
tape 

Individual 
developer 
Contractor 
Engineer  

 No reporting of 
incidents related to 
trench excavations 

The responsible 
official is to 
ensure that the 
trenches are 
strictly 
demarcated and 
no person is 
permitted to enter 
that area or the 
surrounding 
without 
permission 

  To ensure the 
stabilization of 
channel banks 
through 
significant 
engineering 
intervention 

 Engineer   No reported 
incidents of river 
banks collapsing 

Appropriate and 
feasible bank 
stabilization 
measures 
approved by a 
qualified engineer 
and adequate 
vegetation cover 
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RIVERWALK 
BULK CIVIL ENGINEERING SERVICES STATEMENT (PHASE 1) 

 

 
1. INTRODUCTION 
 

River Walk, previously known as African Renaissance, is situated on part of the remainders of portions 
6 and 241, and portion 138 of the Farm Zwartkoppies No 364-JR. 

 
 It is bounded by: 

 

 K22 to the north; 

 A tributary of the Pienaars River to the east; 

 N4 to the south; and 

 Savannah Estate to the west. 
 

The previous township application was approved for 4500 low to medium income residential units. Refer 
to the approved conditions of establishments attached as Annexure A. 
 
The new developer, Balwin Properties Pty (Ltd), purchased the land with the intent to develop medium 
to high income residential, school and a local retail centre. This report addresses the intended 
developments serviceability. 
 

2. DEVELOPMENT INFORMATION 
 

Development Type - Mixed Use – Residential, School, Retail, etc. 
 Property size:  - 110.915 ha 
  
 For the intended land use refer to tables below. 
 

Intended Land Use: Total 

Land Use No. of Units / Area Inception Phase First Phase 

Retail (Centre) 12 500 m²   

Private School 1 800 Pupils 400 Pupils  

Residential  6 500 Units 500 Units 750 Units 

 
The development will be divided into 8 individual townships. Refer to the proposed development layout 
in Annexure B. 
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RIVERWALK 
BULK CIVIL ENGINEERING SERVICES STATEMENT (PHASE 1) 

 

 
3. WATER SUPPLY 
 

A GLS Assessment was conducted for the entire development addressing the capacity of the bulk water 
supply. It was confirmed that the development falls within the Vaal River basin which is currently 
supplied by Rand Water pipelines.  

 
3.1 Water Demand 
 

The total water demand initially allowed for in the masterplan = 884 kℓ /day whilst the proposed 
development will total 4 130 kℓ/day at a peak flow of 191 ℓ/s.  Please refer to the GLS report for method 
of calculation. 
 
The estimated water demand for the inception phase of a school for approximately 400 pupils and 500 
residential units will be 337 kℓ/day, well below the initial 884 kℓ /day in the masterplan. 
 
A further 910 units can be developed before the demand exceeds the initial daily demand.  
 

3.2 Bulk Supply 
 

The development will form part of the RW Bronberg Direct 11 (Zwartkoppies) supply zone. 
 

A connection for the development will be to an 855 mm ø Rand Water pipeline which is currently 
experiencing high velocities to the order of 3 m/s. A second parallel system of a 1500 mm ø pipeline is 
in planning. 
 
It was suggested that Rand Water be contacted to update the water volume requirements for the 
development. The proposed phases will also need to form part of the discussion as the proposed first 
phase do not exceed the current demand in the masterplan and Rand Water has been informed of the 
water demands. 

 
3.3 Connection and Network 
 

According to GLS a 450 mm ø with a PRV connection will be provided to the 855 mm ø pipeline. Refer 
to correspondence from Rand Water confirming the connection and associated cost. 

 
The 450 mm ø will then run eastwards to the new main entrance and follow the main road south towards 
the first entrance to the Retail Centre. After the Retail connection the pipe size reduces to 355 mm ø, 
315 mm ø and finally 250 mm ø to supply the last two proposed townships. 
 
A 200 mm ø pipeline will however continue further east across the natural stream for the connection of 
Portion 19, also a future residential portion east of the tributary. Also refer to the diagrammatic proposed 
water network in Annexure C. 

 
A wadiso model will be provided at detailed service report stage for confirmation of element sizes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 

PAGE 3 

 
 
 

RIVERWALK 
BULK CIVIL ENGINEERING SERVICES STATEMENT (PHASE 1) 

 

 
4. SEWERAGE 
 

As for water, an assessment was conducted by GLS to address the capacity of the existing sewer 
network. 

 
4.1 Sewer Demand 
 

The total sewer demand for the completed development is calculated at 3 628 kℓ/day with a peak flow 
of 55 ℓ/s compared to the initial 605 kℓ/day. Please refer to the GLS report for method of calculation. 
 
The estimated sewer demand for the inception phase of the school for approximately 400 pupils and 
500 residential units will also total 337 kℓ/day. A further 450 units can be developed before exceeding 
the initial outflow. 

 
4.2 Sewer Drainage Area 
 

The development will fall in the Baviaanspoort WWTP (Waste Water Treatment Plant) drainage area. 
 
4.3 Bulk Network Capacity 
 

According to GLS the design capacity of Baviaanspoort WWTP is almost fully reached by average flow 
and expansion of the plant should be considered. Reference is made to phase 2 and 4 in the report and 
trust the municipality will pursue the matter. 
 
An existing 315 mm ø line running south to north along the western side of the Pienaars River tributary 
must be upgraded to a 675 mm ø pipe. 

 
4.4 Sewer Network and Connections 
 

The proposed school township in the north western corner will drain to an existing outfall sewer pipe 
which drains from Savannah Estate in the west and crosses the K22 to the main outfall along the 
Pienaars River. 
 
A township immediately south, called The Blyde, will also be the inception and first phase as described 
in the development info. These townships will be serviced by a 250 mm ø uPVC running north along 
the main road until the K22 where it will turn east towards the main outfall sewer. A portion of the retail 
development will also drain to this pipeline. 
 
Townships The Eland, Kowie, Tamboti and Berg will drain to a 315 mm ø collector that runs from south 
to north within the public open space until it connects to the main outfall sewer. 
 
The Sabie and a portion of The Berg will connect to the new 675 mm ø along the eastern boundary. 
Refer to drawing in Annexure D. 
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5. STORMWATER 
 
5.1 Floodlines 
 

The property is subjected to a floodline as indicated on the township layout included in Annexure E. 
 
5.2 Stormwater Drainage 
 

The design guidelines of City of Tshwane will be used to provide a stormwater reticulation network for 
the 1:2 and 1:20 year recurrence periods. 
 

5.2.1 External Stormwater Systems 
 

There are two stormwater culverts draining under the N4 towards the property. Both culverts will be 
intercepted and accommodated within the proposed drainage network. 
 

5.2.2 Municipal Network 
 
 All systems within the main road reserve will be considered as municipal systems. 
 

Each township will be provided with a 1:20 year stormwater connection as indicated on the attached 
drawing included in Annexure E.  
 
There are 4 drainage systems:  
 
1. K 22 Culverts. 
 
 Only the school property drains towards the K22 with outlets to the natural stream on the northern 

side of the road. 
  
 Two new culverts will be constructed for draining this portion of the development. This will be 

completed during the upgrading of the K22, which also forms part of the Riverwalk scope of work. 
 
2. The Blyde and Access Road. 
 
 The Blyde will be the first phase of development with relevant road upgrades. The proposed system 

drains the entire The Blyde along the access road and eventually along the boulevard towards the 
K22. The network will commence at the N4 with a system then parallel within a 3 m wide servitude 
towards The Boulevard. 

  
 A median drainage system is proposed up to the most northern end of the boulevard until it turns 

east towards the natural stream with an outlet at a daylight position. 
  
3.  Open Drainage along Private Open Space. 
 
 An open space is planned approximately in the middle of the development in a south – north 

direction. This provides a good opportunity for flow in open channel / landscaped furrow that will 
have connections from adjacent developments. 

 
 This will commence at a culvert under the N4 and flow towards the low point of the boulevard. A 

50 year culvert will be provided at this low point. 
 
 All run-off upstream of the boulevard will either be treated within the road or proposed median 

drainage network. This network will then connect to the low point culvert. 
  
 The vegetated low point will then be shaped and erosion protection will be provided. It will disperse 

into and existing farm dam, from where it will have a formalised outlet to the natural stream. 
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4. Drainage Adjacent to Floodline 
 
 All developments and the remainder of the boulevard will drain either in pipe systems or overland 

to the floodline with various outlet positions as indicated. 
 
 A full Stormwater Masterplan will be compiled in accordance with City of Tshwane standards. 
 

Outlets to the natural stream, where possible, will be constructed with litter and sediment traps. A 
water use licence (WULA) will be applied for at each of the outlets as required by the water act. 
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6. TRAFFIC AND ACCESS 
 

A full Traffic Impact Study has been compiled for the development and will be submitted to relevant 
authorities. Due to the proposed access from the K22 which is an approved Provincial route but falls 
under SANRAL’s jurisdiction, both departments will be involved.  Once approved all upgrades and 
phasing will be done accordingly.  Below is a synopsis of the current findings and proposals. 

 
6.1 Masterplan 
 

The most recent masterplan included for all major development in the area, especially the Hazeldean 
Node.  Refer to an extract from the Masterplan with Riverwalk included (Annexure F).  Also refer the 
proposed access routes. 
 
As it stands Riverwalk will be responsible for the Pink, Orange and Green highlighted items of the Road 
Masterplan extract in Annexure F, although Riverwalk will not fully fund the Green highlighted item.  
The Pink and Green sections will be typically be funded by special contributions. 
 
The Hazeldean developer / Abland will be responsible for the items highlighted in Purple, Blue and 
Yellow. 
 

6.2 Trip Generation 
 

Development trips generated by the development are: 
 

 Total  Inception Phase 1 

AM Peak hour 5 143 535 478 

PM Peak hour 5 363 360 478 

Sat Peak hour 3 407 136 255 

 
6.3 Access 
 

This development integrates with the road masterplan of the area. Originally it was served with an 
access within the boundaries of Savannah Estate, but this was approved and constructed as a security 
complex. 
 
Subsequently a new intersection on the K22 is being investigated approximately 450 m east of the 
Savannah Estate intersection. Its position is currently being discussed with SANRAL and will soon be 
finalised. 
 
This intersection will be built on the final double carriageway position of the K22, where after the road 
will taper to a single carriageway just before the Pienaars River Bridge. This intersection will be linked 
via a 4 lane boulevard with a future class 3 road to the east. The latter crosses the N4 and links with 
K34 – Graham Road as well as a link to the PWV17. 
 
Abland the developer of the Hazeldean node will be responsible for the PWV17 interchange on the N4, 
part of the PWV17 and the class 3 linking to Graham Road. 

 
6.4 Individual Access 
 

Each individual township will obtain access via a double circle. The school property will have a line of 
no access for a minimum of 500 m from the K22 provincial road boundary. 

 
6.5 Phasing 
 

The inception phase will obtain access from the existing single carriageway and new intersection on 
the K22. It is the intention to commence with the doubling of the K22 simultaneously with the inception 
phase.  

 
Preliminary assessments indicate that once completed the double carriageway K22 and intersection 
can accommodate up to 2000 units and a 1000 pupil school. 
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The remainder of the development will require the completed boulevard, class 3 link across the N4 and 
linkage to the PWV17 interchange. 

 
Refer to the attached masterplan (Annexure F) and indicated phasing. 
 

6.6 Non-Motorised Transport (NMT) 
 

As the development intent is mixed use, a major focus will be on NMT to ensure secure pedestrian and 
cycle movement between residences, the school and the retail centre. 
 
Combined sidewalk and cycle paths will be provided with sufficient crossings at intersections. 
 
A further element is a NMT Bridge to allow for safe crossing. 
 

 
Yours Faithfully, 

 
WERNER STANDER 
CIVIL CONCETPS (PTY) LTD 
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   Our Reference   Date 
                                   C2142/WS/2.9 tvn                                                     23 May 2016 
 

City of Tshwane 
ATTENTION : Mr. A. Scholtz 
             Ms. H. Sebatana 
             Ms. A. Vienings 
Dear Sir, RIVERWALK BULK WATER SUPPLY   
   
Our Bulk Service Statement C2142/BSS dated January 2016 and GLS Assessment Report Central Retic – La 
Montagne reservoir 2016-01 refers. 
 
We also had several telecoms and e-mails post the initial submission which we would prefer to formalise with 
this letter. 
 
1. Background 
 

A GLS Assessment was conducted that indicated the proposed water network for the area.   It was also a 
requirement to discuss the availability of bulk water with Rand Water. 
 
Rand Water responded by capping the flow to the development from their existing 855 mm ø Bulk Line to 
10 kℓ/hour and a proposal of 25 mm ø water connection.  This is stated as the availability until a future 
1500 mm ø pipe has been completed. 
 
Subsequently a master plan meeting was held to discuss the bulk water distribution for the entire area 
north of the N4 and east of Solomon Mahlangu Drive.  In its final stage the Riverwalk development would 
remain on a direct connection, even with various reservoirs constructed. 
 
In discussions between Mr. Schotlz and Mr. Stander, it was proposed that a zone upstream of the 
Riverwalk connection be identified for which a reservoir can be constructed by the developer.  The 
capacity that becomes available will be allocated then to Riverwalk.  At this stage the La Montagne 
Reservoir was identified as a possible project. 
 
The concept of the above is still to be presented and accepted by Rand Water. 

 
2. Proposed Way Forward 
 

Due to the magnitude of the development we wish to introduce a phased approach in order to rollout the 
development as quick as possible. 

 
2.1 Initial Phase 
 

Riverwalk will construct the 450 mm ø supply with the connection to the Rand Water 855 mm ø Bulk Line.  
This is then installed as per the masterplan with feeder along the K22 and Riverwalk Boulevard towards 
the first township.  Refer to Annexure A for the proposed layout. 
 
A standard 110 mm ø connection will be provided with a separate t-off for a fire main at the township 
connection. 
 
A 25 mm ø orifice plate with 25 mm ø pipe will be introduced for a feed to a temporary reservoir and 
booster pump station within the development. 
 



Refer to diagrammatic layout below of the proposal: 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
With the 40 m³ Reservoir and 25 mm ø connection allowing 10 kℓ/hour we can serve approximately 400 
units. 
 
Our proposed 1st phase will then be capped at 400 units as calculated in the attached reservoir balancing 
diagram. 
 
The reservoir and pump station constructed for the first phase will remain private property and will be 
switched over to a rainwater harvesting facility. 

 
2.2 Second Phase 
 

Balwin has instructed the consultant to immediately proceed with the detail design and construction of the 
identified Reservoir.  Details still need to be confirmed, but based on the Masterplan report dated 2016-1 
for Central Retic – La Montagne reservoir by GLS the following is concluded and proposed: 
 

 Total required reservoir capacity for Central Retic – La Montagne zone is 22,7 Mℓ. 

 Present fully occupied current demand is 7 Mℓ. 

 Balwin to construct a 12 Mℓ reservoir to cater for existing and part of future needs. 

 Balwin requires only 4.2 Mℓ /day. 

 The proposed 12 Mℓ will therefore release sufficient capacity for the entire Balwin development of 
190 ℓ/s and the existing 7 Mℓ demand. 

 Rectifications, reservoir supply and bulk water connections are then also part of the project to 
ensure the La Montagne reservoir zone is completely disconnected from the direct supply. 

 
2.3 Remaining Phases  
 

Once the reservoir is completed all of the remaining infrastructure will be implemented as per the 
masterplan. 
 

We trust you will find this proposal in order and will regard this as part of the Bulk Water solution for the 
development.  We also request that, if in agreement, you give positive comments on the applicable application 
with the principle of the phased approach.  A detailed service agreement will then be compiled for the first and 
second phases coupled to the relevant subdivided townships. 
 
Yours faithfully, 

 
Werner Stander 
for Civil Concepts (Pty) Ltd 
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Tel +27 21 880 0388 | email: info@gls.co.za 
PO Box 814, Stellenbosch, 7599, South Africa 
13 Elektron Street, Techno Park, Stellenbosch 
www.eoh.co.za | www.gls.co.za 
Reg no: 2007/003039/07 

Consulting  |  Technology |  Outsourcing 
 
Directors: A Bohbot, JW King, Z Mayet, BF Loubser, JJ Streicher and LC Geustyn 

C27-11 
11 December 2015 

 
General Manager: Water and Sanitation 
City of Tshwane Metropolitan Municipality 
PO Box 6338 
PRETORIA 
0001 
 
ATTENTION: Mr. Anton Scholtz 
 
 
Dear Sir, 
 
WATER AND SEWER MASTER PLANS: DEVELOPMENT OF PROPOSED TOWNSHIP/REZONING – 
RIVER WALK 
 
The attached request from Civil Concepts (Werner Stander) dated 20 October 2015 with regards to 
accommodating the proposed development in the Tshwane water and sewer systems has reference. 
 
Although the City of Tshwane has water and sewer master plans, you requested this further analysis and 
report because : 
 
  The development is considered to be a large development (i.e. > than 250 housing units). 
   
  The development has large fire flow requirements (e.g. 20ℓ/s, 25ℓ/s or 50ℓ/s which is usually  
  the case for higher density cluster developments, industry, general business, shopping 

centres or high-rise flats >= 4 storeys). 
   
  The development has a substantially higher water demand than used in the master plan. 
   
  The reservoir zone in which the development falls is currently experiencing inadequate bulk  
  water system capacity (from Rand Water). 
   
  The drainage area in which the development falls is currently experiencing inadequate bulk  
  sewer system capacity. 

 
 
This report is a technical report stating upgrades required in the distribution networks in the vicinity of the 
proposed development. The City of Tshwane engineer (yourself) will accept the report or suggest changes 
and will make a final decision on works to be implemented by the proposed development. 
 
This analysis and report is based on the 2010 water and sewer master plans which are updated every 
quarter.  The latest master plans used in this analysis were the April 2015 master plans. 
 
All costs shown in this report are year 2015/16 Rand value estimates and include 40% surcharge for 
P&Gs, contingencies and fees but exclude VAT. 

mailto:info@gls.co.za
http://www.eoh.co.za
http://www.gls.co.za
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1 WATER DISTRIBUTION NETWORK 

1.1 Water Resource 

 
The City of Tshwane (CoT) straddles two primary water catchments namely: the Crocodile River 
basin in the west and the Olifants River basin in the east.  The dividing line between these two 
catchments runs in a north-south direction approximately through Cullinan.  Water resources in the 
Crocodile River basin in the west together with imports from the Vaal River basin via the Rand Water 
system are sufficient to supply CoT reservoirs in this basin.  However, water resources in the Olifants 
River basin in the east are fully committed and cannot supply additional water to any existing or 
future CoT reservoirs without additional Rand Water supply through new pipelines, especially to the 
Cullinan WTP and Bronkhorstspruit WTP. 
 
The CoT Water Resources Master Plan (2014) indicates that the proposed development is supplied 
from the water source shown in the table below.  From this information it can be seen that this water 
source is adequate to cater for the proposed development. 
 
 

Catchment Water 
Source % Comment 

Vaal River 
basin 

Rand 
Water 

100% The master plan calculates the water volumes required at all 
Rand Water connections to supply applicable reservoirs.  
These calculations are supplied by the CoT to Rand Water 
and the City obtains agreements from Rand Water for these 
volumes. 

 

1.2 Distribution Zone 

 
The proposed development was taken into consideration in the above mentioned water master plan 
as part of the African Renaissance 1 and African Renaissance 2 future development areas. 
 
The master plan indicates that the proposed development falls in no water supply zone at present 
but in the future will form part of the RW Bronberg Direct 11 (Zwartkoppies) supply zone as shown 
in Figure 1 (Water) attached. 
 

1.3 Revised Water Demand 

 
The combined AADD for the proposed development as originally calculated and used in the analysis 
of the water distribution network in the master plan was 884 kℓ/d. 
 
The revised AADD, peak flow and fire flow calculated for the proposed development and used in the 
re-analysis of the water distribution network was 4 128 kℓ/d (almost five times higher than the MP) 
calculated as follows: 
 
 
 



 

3 | P a g e  

 
 
 
 Peak flow using zone peak hour factor of: 4.0‡ = 191.1 ℓ/s 
 Fire flow for type: Industrial/Business (moderate risk) = 50 ℓ/s @ 10 m 
 

1.4 Accommodation of Proposed Development in the Existing Water Distribution Network 

Accommodation of the proposed development, with its revised AADD, requires implementation of 
the following additions and adjustments to the existing water system as indicated in Figure 1 (Water) 
attached: 

1.4.1 Bulk Items 

Items required to alleviate existing problems in the bulk water system: 
 BBD.11.1 10 m x 450 mm Ø link pipe R 131 000 
 BBD.11.2 1 370 m EGL 400 mm Ø PRV to be installed R 311 000 

 
 
The Rand Water 855 mm Ø pipeline to which the above items will connect is experiencing high 
velocities (3 m/s) and thus inadequate capacity all the way from the Bronberg command reservoir to 
the proposed connection point.  The City of Tshwane is in contact with Rand Water regarding the 
construction of a parallel reinforcement pipe of a proposed diameter of 1 500mm.  With the proposed 
development requiring nearly five times the AADD originally considered in the master plan, the water 
volume requirements given to Rand Water to date will need to be revised. 
 

1.4.2 Reticulation Items 

Items required to alleviate existing problems in the water distribution system: 
 None 
 
Items required to accommodate the proposed development (excluding fire flow requirements): 
 BBD.11.3 450 m x 450 mm Ø main pipe R 1 768 000 
 BBD.F11.3a 160 m x 450 mm Ø main pipe R 659 000 
 BBD.F11.3b 160 m x 400 mm Ø main pipe  R 539 000 
 BBD.F11.3c 606 m x 355 mm Ø main pipe R 1 538 000 
 BBD.F11.4 180 m x 315 mm Ø main pipe R 401 000 
 BBD.F11.7 500 m x 200 mm Ø main pipe  R 565 000 
 
Items required to accommodate the proposed development (including fire flow requirements): 
 As above. 

 
 
The proposed connection point to the existing water distribution system is shown in Figure 1 (Water) 
attached. 

                                                   
‡  Higher peak flow factors might be applicable for internal networks. 

Anticipated Landuse
New Dev. 

Area
(ha)

Density
(Units/

ha)
FSR

Floor 
space
(ha)

No. of
Units

FSR 
Units

UWD
Type

AADD
(inc.UAW)

(kl/d)

PDDWF
incl. Infil.

(kl/d)

Water / 
Sewer 
Ratio

IPDWF
(l/s)

IPWWF
(l/s)

Res 3 Flats ( ± 50m² per unit ) + FSR residential 54.508 110 6000 unit 0.60 kl/unit/d 3600 3501 97% 52.4 74.8
Retail Motor city / retail park as a single zoning (car sales + limited offices)2.600 0.50 1.300 130 floor 0.60 kl/100m²/d 78 52 67% 1.0 1.4
School School, creche, educational buildings 7.388 0.25 1.847 184.7 floor 0.60 kl/100m²/d 111 75 67% 1.4 2.0

Public open space 22.644 area 15.00 kl/ha/d 340 0 0% 0.0 0.0
Roads 23.122 none 0.00 kl/unit/d 0 0 0% 0.0 0.0
New Master Plan Total 55.754 6000 315 4128 3628 88% 54.7 78.2

UWD
(inc.UAW)

NEW DEVELOPMENT
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1.5 Internal Reticulation 

 
The internal network design on the property of the proposed development is beyond the scope of 
this report.  However, the consulting engineer for the development is required to allow for the fire 
flow demand as listed in 1.2 above on the internal networks. 
 
For internal network design purposes the water distribution network provides the following energy 
gradelines (EGLs) at the proposed connection point (see Figure 1 (Water)): 
 
 

  POINT A 
 Static EGL = 1 370 m  a.s.l. (68 m) 
 Residual EGL = 1 366 m  a.s.l. (64 m) 
 Fire Flow EGL = 1 364 m  a.s.l. (62 m) 
 Ground Level = 1 302 m  a.s.l. 
 

1.6 Adjustments to the Master Plan 

 
The revised AADD of the proposed development requires the following additions and adjustments 
to the master plan as indicated in Figure 1 (Water) attached. 

1.6.1 Bulk Items 

 
The AADD for the proposed development needs to be increased fivefold which will increase the 
water volumes required from Rand Water. 
 
 BBD.11.1 10 m x 450 mm Ø link pipe R 131 000 
 BBD.11.2 1 370 m EGL 400 mm Ø PRV to be installed R 311 000 

 

1.6.2 Reticulation Items 

 
 BBD.11.3 450 m x 450 mm Ø main pipe R 1 768 000 
 BBD.F11.3a 160 m x 450 mm Ø main pipe R 659 000 
 BBD.F11.3b 160 m x 400 mm Ø main pipe  R 539 000 
 BBD.F11.3c 606 m x 355 mm Ø main pipe R 1 538 000 
 BBD.F11.4 180 m x 315 mm Ø main pipe R 401 000 
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2 SEWER NETWORK 

2.1 Drainage Area 

The proposed development was taken into consideration in the above mentioned sewer master plan 
as part of the African Renaissance 1 and African Renaissance 2 future development areas. 
 
The master plan indicates that the proposed development falls in the Baviaanspoort drainage area 
as shown in Figure 2 (Sewer) attached.  This drainage area drains to the Baviaanspoort WWTP. 

2.2 Revised Sewer Flow 

The combined peak day dry weather flow (PDDWF) for the proposed development as originally 
calculated and used in the analysis of the sewer system in the master plan was 605 kℓ/d. 
 
The revised PDDWF calculated for the proposed development and used in the re-analysis of the 
sewer system was 3 628 kℓ/d with an instantaneous peak dry weather flow (IPDWF) of 54.7 ℓ/s.  The 
design flow, or instantaneous peak wet weather flow (IPWWF), is 78.2 ℓ/s. 

2.3 Accommodation of the Proposed Development in the Existing Sewer System 

Accommodation of the proposed development, with its revised PDDWF, requires implementation 
of the following additions and adjustments to the existing sewer system as indicated in 
Figure 2 (Sewer) attached: 

2.3.1 WWTWs and Outfall Sewer Bulk Items 

The graph below shows that the design capacity of the Baviaanspoort WWTP (red line) is close to 
being reached by the Average Flow (light blue bars).  Planning, design and construction expansion 
work to the Baviaanspoort WWTP thus needs to be commenced. 
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Items required to alleviate existing problems in the bulk sewer system i.e. WWTPs and outfall 
sewers: 
 BP_043.00b 60 Mℓ /d Upgrade to existing Baviaanspoort WWTP (phase 2 of 4) R 544 000 
 
Items required to accommodate the proposed development in the bulk sewer system i.e. WWTPs 
and outfall sewers: 

     Design Flow   
 BP_240.07 830 m x 675 mm Ø new pipe to upgrade existing 

315 mm Ø outfall sewer 
347 ℓ/s R 5 082 000 

 BP_240.06 150 m x 675 mm Ø new pipe to upgrade existing 
315 mm Ø outfall sewer 

442 ℓ/s R 1 057 500 

 
 

2.3.2 Collector and Network Sewer Reticulation Items 

Items required to alleviate existing problems in the existing sewer system: 
 None 
 
Items required to accommodate the proposed development in the  existing sewer system: 
 None. 

 
 
The proposed connection points to the existing sewer system are shown in Figure 2 (Sewer) 
attached. 
 
In Figure 2 (Sewer) attached pipes in future development areas are indicated schematically. 

2.4 Adjustments to the Master Plan 

 
The PDDWF for the proposed development needs to be increased fivefold. 
 
 
 
 
 

Yours sincerely, 
 
 
 
 
 
____________________________________ 
Per: Dr BF Loubser 
GLS Consulting 
 
(Report done by: Adie Vienings) 
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REQUEST TO GLS FROM CONSULTANT 
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HYDROPEDOLOGY WETLAND IMPACT ASSESSMENT AND MANAGEMENT 
REPORT: RIVER WALK DEVELOPMENT, GAUTENG PROVINCE 
 
1. INTRODUCTION 
 
1.1 TERMS OF REFERENCE 
 
Terra Soil Science was appointed by the Bokamoso to conduct a hydropedology based wetland 
delineation, status and functional assessment of the wetland/watercourse on the River Walk 
development site in the Gauteng Province. The focus of the investigation is to address aspects that 
include wetland distribution and functioning, landscape hydropedology and impacts of the urban 
and site development on the hydrological functioning of the wetland. 
 
1.2 AIM OF THIS REPORT 
 
The aim of this report is to provide a perspective on the distribution, status and functioning of the 
wetland/watercourse on the River Walk development site, provide a description and 
contextualisation of the hydropedology of the site, describe the historical impacts and to provide 
specific management recommendations regarding the hydrology of the wetland and site post 
development. 
 
1.3 DISCLAIMER 
 
This report was generated under the regulations of NEMA (National Environmental Management 
Act) that guides the appointment of specialists. The essence of the regulations are 1) 
independence, 2) specialisation and 3) duty to the regulator. The independent specialist has, in 
accordance with the regulations, a duty to the competent authority to disclose all matters related to 
the specific investigation should he be requested to do such (refer to declaration above). 
 
It is accepted that this report can be submitted for peer review (as the regulations also allow for 
such). However, the intention of this report is not to function as one of several attempts by 
applicants or competent authorities to obtain favourable delineation outcomes. Rather, the report is 
aimed at addressing specific site conditions in the context of current legislation, guidelines and 
best practice with the ultimate aim of ensuring the conservation and adequate management of the 
water resource on the specific site. 
 
Due to the specific legal liabilities wetland specialists face when conducting wetland delineations 
and assessments this author reserves the right to, in the event that this report becomes part of a 
delineation comparison exercise between specialists, submit the report to the competent 
authorities, without entering into protracted correspondence with the client, as an independent 
report. 
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1.4 METHODOLOGY 
 
The report was generated through: 

1. The collection and presentation of baseline land type and topographic data for the site; 
2. The thorough consideration of the statutory context of wetlands assessment and the 

process of wetland delineation; 
3. The identification of water related landscape parameters (conceptual and real) for the 

site; 
4. Aerial photograph interpretation of the site; 
5. Assessment of historical impacts and changes on the site through the accessing of 

various historical aerial photographs and topographic maps; 
6. Focused soil and site survey in terms of soil properties as well as drainage feature 

properties;  
7. Assessment of the functioning, status and hydropedology of the wetlands on the site; 

and  
8. Presentation of the findings of the various components of the investigation. 

 
2. SITE LOCALITY AND DESCRIPTION 
 
2.1 SURVEY AREA BOUNDARY 
 
The site lies between 25° 45’ 11’’ and 25° 45’ 56’’ south and 28° 22’ 25’’ and 28° 23’ 15’’ east 
approximately 10 km east of Pretoria city centre in the Gauteng Province (Figure 1). 
 
2.2 LAND TYPE DATA 
 
Land type data for the site was obtained from the Institute for Soil Climate and Water (ISCW) of the 
Agricultural Research Council (ARC). The land type data is presented at a scale of 1:250 000 and 
entails the division of land into land types, typical terrain cross sections for the land type and the 
presentation of dominant soil types for each of the identified terrain units (in the cross section). The 
soil data is classified according to the Binomial System (MacVicar et al., 1977). The soil data was 
interpreted and re-classified according to the Taxonomic System (Soil Classification Working 
Group, 1991). 
 
The site falls into the Ba9 land type (Land Type Survey Staff, 1972 - 2006). Figure 1 also provides 
the land type distribution around the site. Ba land types denote areas with dominantly plinthic 
catena where red soils occur frequently. Following on the field survey it is evident that the broad 
land type data (Ba9) is not representative of the survey area and that the site consists 
predominantly of soil derived from shale and andesite (no plinthic character). A dedicated 
discussion of the specific site conditions will be provided later in the report. 
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Figure 1 Locality of the survey site with the land types indicated in colour shaded areas 
 
 
2.3 TOPOGRAPHY 
 
The topography of the site is generally flat with a distinct small rocky hill in the south. The contour 
map for the site is provided in Figure 2. From the contour data a digital elevation model (DEM) 
was generated (Figure 3). The topographic data was further interpreted and the approaches and 
results are discussed later in the report. 
 


