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 Sealing of surfaces under a bridge or gabion construction should be 

avoided; 

 A plan for the immediate rehabilitation of damage caused to 

wetlands should be compiled by a specialist registered in accordance 

with the Natural Scientific Professions Act (No. 27 of 2003) in the field of 

Ecological Science. This rehabilitation plan should form part of the EMP 

and a record book should be maintained on site to monitor and report 

on the implementation of the plan; 

 Appropriate road design and traffic control measures are 

recommended to reduce environmental pollution and animal 

mortality; 

 All storm water structures should be designed so as to block amphibian 

and reptile access to the road surface; 

 A barrier (either prefab concrete wall or galvanized sheeting that 

extends as a continuous sheet above ground for at least 40cm and 

below ground for at least 30cm) that will physically block animals from 

accessing the road surface should be constructed for a distance of 

200m on either side of all aquatic and terrestrial underpasses. Holes 

under barriers should be routinely filled in and areas directly adjacent 

to the barrier should be kept free of vegetation. 

 

Dr. Johan van der Waals of Terrasoil conducted the wetland study. In his 

report it was stated that the wetland under investigation is limited to a 

stream/ watercourse that runs along the eastern border of the site. The 

catchment of the wetland/ watercourse is situated to the south in a built-up 

area that comprises of Silver Lakes and its associated developments as well as 

the N4 highway. The investigation into the wetland on the site indicated that 

there are several historical impacts and modifiers applicable. The main 

changes on the site are the cessation of crop production and the increase in 

dumping of rubble. It is evident that the entire site, excluding the watercourse 

and shallow soil areas to the southwest was used for the production of crops 

and therefore tilled. Please refer to Figure 5 below for the wetland delineation 

on the study area. 

 

Due to the fact that the watercourse is not fed significantly from water 

emanating from the specific site but rather from water generated upslope in 

the catchment an extensive buffer is considered unnecessary. Rather, effort 

should be made to conserve the current riparian zone, stabilise the banks of 

the channel and remove alien vegetation. Based on the information 

generated in this document the wetland area is classified as an erosion 

impacted watercourse with riparian vegetation. 

 

The following conclusion and recommendations have been made by the 

specialist: 

 The structured and swelling soils on the site do not qualify as wetland 

soils as described in the wetland delineation guidelines. The main 

reason is the explanation provided earlier regarding the origin of 

swelling clay minerals as well as the geological driver for the formation 

of the soils outside of the watercourse area. 

 Due to the fact that the water that flows in and through the channel 

on the site emanates from upslope areas that have been impacted by 
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human activities and infrastructure development a dedicated buffer 

on the watercourse will contribute little to its protection. Rather, it is 

recommended that an integrated storm water plan be generated for 

the entire site and immediate upslope catchment area. 

 

Figure 5: Wetland Delineation 

Important mitigation measures for the construction and maintenance of the 

infrastructure as provided by the wetland specialist: 

1. Sediment generation should be prevented through adequate 

housekeeping during construction as the swelling soils are particularly 

dispersive and erodible. The specific mitigation measures should be 

generated by the project engineer and implemented by the site manager. 

These measures include: 

a. The establishment of earth bunds on the downslope area to trap 

sediment. 

b. Timing of the excavation (if possible) to coincide with the dry season. 

c. Compaction of fill material on the surface to increase hardness and 

resistance to erosion. This is not possible if swelling soil material is used 

and it is recommended non-swelling soil material be used for the infilling. 

d. Identification of preferential flow areas of water on the surface (as a 
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function of local topography) and the establishment of stabilised 

vegetated or concreted preferential flow areas into the storm water 

infrastructure. 

2. Post development the exposed surface area of the pipeline corridor should 

be stabilised against erosion on slopes. 

3. Lateral seepage water that accumulates upslope of the compacted fill 

area of the pipeline trench should be mitigated and managed to allow for 

flowing over the in-filled trench area without causing erosion. This can be 

done through the establishment of stabilised overflow areas and vegetation 

of the soil covering. 

4. The hydrological impact of the trenching and compaction of the fill 

material cannot be mitigated but is negligible in the presence of a roadbed 

that runs along the pipeline corridor. In this regard the hydrological 

attenuation should be conducted along with the approved and 

established storm water management infrastructure associated with the 

roads on the site. 

5. Bridge crossing of the watercourse should be stabilised on the banks and 

within the stream bed making use of the erosion mitigation and control 

procedures described above. 

 

 

 Was a specialist consulted to assist with completing this section YES 
X 

NO 

Please note; If more than one specialist was consulted to assist with the filling in of this section then this table must 
be appropriately duplicated 
 
If yes complete specialist details   

Name of the specialist: Corne Niemandt 
Qualification(s) of the specialist: MSc Plant Science 
Postal address: P.O Box 11375, Maroelana, Pretoria 
Postal code: 0161 
Telephone: 012 346 3810 Cell: - 

E-mail: corne@bokamoso.net Fax: 086 570 5659 
Are any further specialist studies recommended by the specialist? YES NO 

X 
If YES, specify:  

If YES, is such a report(s) attached? YES NO 

If YES list the specialist reports attached below 
 
    

Signature of specialist:  Date: January 2016 and 

November 2016 
 
If yes complete specialist details   

Name of the specialist:  Dr Johan van der Waals 
Qualification(s) of the specialist:  PhD Soil Science, Pr.Sci.Nat. 
Postal address: PO Box 40568, Garsfontein 
Postal code: 0060 
Telephone: 012 993 0969 Cell: 082 570 1297 

E-mail: johan@terrasoil.co.za Fax: 086 274 6653 
Are any further specialist studies recommended by the specialist? YES NO 

X 

mailto:johan@terrasoil.co.za
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If YES, 
specify: 

 

If YES, is such a report(s) attached? YES NO 

If YES list the specialist reports attached below 
 
    

Signature of specialist:  Date: November 2016 
 

8.          LAND USE CHARACTER OF SURROUNDING AREA  

 
Using the associated number of the relevant current land use or prominent feature from the table below, fill in the 
position of these land-uses in the vacant blocks below which represent a 500m radius around the site 
 

1. Vacant land  
2. River, stream, 

wetland 
3. Nature  

conservation area 
4. Public open space 

5. Koppie or 
ridge 

6. Dam or reservoir 7. Agriculture 
8. Low density 

residential 
9. Medium to high 
density residential  

10. Informal 
residential 

11. Old age home 12. Retail 13. Offices 
14. Commercial & 

warehousing 
15. Light 
industrial 

16. Heavy industrial 
AN

 
17. Hospitality 

facility 
18. Church 

19. Education 
facilities 

20. Sport 
facilities 

21. Golf course/polo 
fields 

22. Airport 
N
 

23. Train station or 
shunting yard 

N
 

24. Railway line 
N
 

25. Major road (4 
lanes or more)

N 

26. Sewage treatment 
plant 

A
 

27. Landfill or 
waste treatment 

site 
A
 

28. Historical building 29. Graveyard 
30. 

Archaeological 
site 

31. Open cast mine 
32. Underground 

mine 
33.Spoil heap or 

slimes dam 
A
 

34.  Small Holdings  

Other land uses 
(describe): 

 

 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
Please note: 
The 

Department may request specialist input/studies depending on the nature of the land use character of the area and 
potential impact(s) of the proposed activity/ies. Specialist reports that look at health & air quality and noise impacts 
may be required for any feature above and in particular those features marked with an “A“ and with an “N” 

respectively. 
 

Have specialist reports been attached  YES NO 

X 
If yes indicate the type of reports below  

 

 

 

NORTH 

 

WEST 

 
 
 

2 1 28 1 1 

EAST 

1 2 
1 1 2 2 2 

1 1 1 
9 9  1 1 

6 
25 

8 8 8 1 1 
8 8 8 1 1 
21 6 

SOUTH 

NOTE: Each block represents an area of 250m X250m 



Bokamoso Landscape Architects and Environmental Consultants CC November 2016 

 

 

57 

 

9.          SOCIO-ECONOMIC CONTEXT 
 
Describe the existing social and economic characteristics of the area and the community condition as baseline 
information to assess the potential social, economic and community impacts. 
 

The proposed development (external services) is situated approximately 2km 

from the Mamelodi residential township. The external services will be for the 

already approved township development of Riverwalk (previously known as 

African Renaissance Proper) and for other development in the larger area.  

 

 
10.        CULTURAL/HISTORICAL FEATURES 
 
Please be advised that if section 38 of the National Heritage Resources Act 25 of 1999 is applicable to your proposal 
or alternatives, then you are requested to furnish this Department with written comment from the South African 
Heritage Resource Agency (SAHRA) – Attach comment in appropriate annexure  
  
38. (1) Subject to the provisions of subsections (7), (8) and (9), any person who intends to undertake a development 
categorised as- 
(a) the construction of a road, wall, powerline, pipeline, canal or other similar form of linear development or barrier 

exceeding 300m in length; 
(b) the construction of a bridge or similar structure exceeding 50m in length; 
(c) any development or other activity which will change the character of a site- 
 (i) exceeding 5 000 m2 in extent; or   
 (ii) involving three or more existing erven or subdivisions thereof; or  
 (iii) involving three or more erven or divisions thereof which have been consolidated within the past five years; 
or  
 (iv) the costs of which will exceed a sum set in terms of regulations by SAHRA or a provincial heritage 
resources 

authority; 
(d) the re-zoning of a site exceeding 10 000 m2 in extent; or    
(e) any other category of development provided for in regulations by SAHRA or a provincial heritage resources 

authority, must at the very earliest stages of initiating such a development, notify the responsible heritage 
resources authority and furnish it with details regarding the location, nature and extent of the proposed 
development. 

 
 

Are there any signs of culturally (aesthetic, social, spiritual, environmental) or historically 
significant elements, as defined in section 2 of the National Heritage Resources Act, 
1999, (Act No. 25 of 1999), including archaeological or paleontological sites, on or close 
(within 20m) to the site? 

YES NO 

X 

If YES, explain: 

 

The study area formerly formed part of golf course development, which 

received an environmental authorisation. No sensitive cultural and historical 

features were identified in the former EIA and EA issued for the African 

renaissance golf Course development.  

 

Wetland and Ecological specialists recently investigated the site (early in 

2016) and no graves or historical features were identified.  

 

It was decided to also send a heritage specialist and to conduct a Heritage 

Impact Assessment to establish whether there are any features of cultural 

and historical importance.  

 

No features with high cultural and historical value were identified on the site 

and the Cultural and Heritage Report is attached as Appendix G of this BAR. 

Should any graves or artefacts be discovered during the ground works or 

construction activities, a cultural and historical specialist must be contacted 

to determine the way forward.  
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If uncertain, the Department may request that specialist input be provided to establish whether there is such a 
feature(s) present on or close to the site. 

 
Briefly explain the findings of the specialist if one was already appointed: 
 

Nothing of cultural or historical importance was found on the site and the 

specialist report is attached as Appendix G. 
   

Will any building or structure older than 60 years be affected in any way? YES NO 

X 
Is it necessary to apply for a permit in terms of the National Heritage Resources Act, 
1999 (Act 25 of 1999)? 

YES NO 

X 
If yes, please attached the comments from SAHRA in the appropriate Appendix  
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SECTION C : PUBLIC PARTICIPATION (SECTION 
41) 
 

1.  ADVERTISEMENT 

 

The Environmental Assessment Practitioner must conduct public participation process in accordance with the 
requirement of the EIA Regulations, 2014. 

 
 

 
2.          LOCAL AUTHORITY PARTICIPATION 

 
Local authorities are key interested and affected parties in each application and no decision on any 
application will be made before the relevant local authority is provided with the opportunity to give input.  
The planning and the environmental sections of the local authority must be informed of the application at 
least thirty (30) calendar days before the submission of the application to the competent authority. 
 

Was the draft report submitted to the local authority for comment? YES 

X 

NO 

 

If yes, has any comments been received from the local authority? YES 
 

 

NO 

X 

 
If “YES”, briefly describe the comment below (also attach any correspondence to and from the local authority to this 
application): 

 

 
If “NO” briefly explain why no comments have been received or why the report was not submitted if that is the case. 

The Draft Basic Assessment was submitted to the City of Tshwane (CoT) for 

comments. CTMM was also supplied with a review notice (via e-mail) which 

also supplied the venue for the review of the hard copy of the BAR. Up to 

date no comments have been received from the CoT.  

 

It is however important to note that CTMM is already aware of the proposed 

Riverwalk development and the CTMM already approved the proposed 

development. CTMM (land and environmental planning division) also visited 

the study area when Bokamoso submitted the Amendment application for 

the Riverwalk development and the CTMM regards the area below the flood 

line and within he watercourse buffer zone as part of the larger Riverwalk 

study area.  

 

Most of the services that are being applied for will belong to the CTMM and 

the CTMM will be responsible for the maintenance of the services within the 

CTMM services servitude. The services upgrading application is therefore 

done on behalf of the CTMM.  

 

The CTMM also assisted the appointed civil engineers with the determination 

of the services upgradings required and the designs for the proposed services 

upgrading are in line with the standards as set by the CTMM. The appointed 

civil engineers are in on-going negotiations with the CTMM and therefore it 

was not regarded as crucial that the CTMM supply comments.  
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The rehabilitation works and the proposed cycling track below the flood line 

were also presented to the Land and Environmental Division of the CTMM 

earlier in 2016 and the CTMM indicated that they were satisfied with the 

landscaping and rehabilitation proposals for the areas below the flood line. 

Refer to Appendix M for the CTMM approval of the Riverwalk project, which 

also supported the upgrading of services. 

 

 
 
 

 

3.          CONSULTATION WITH OTHER STAKEHOLDERS  
 
Any stakeholder that has a direct interest in the activity, site or property, such as servitude holders and service 
providers, should be informed of the application at least thirty (30) calendar days before the submission of the 
application and be provided with the opportunity to comment. 
 

Has any comment been received from stakeholders? YES NO 

X 

 
If “YES”, briefly describe the feedback below (also attach copies of any correspondence to and from the stakeholders 
to this application): 

 

 
If “NO” briefly explain why no comments have been received 

The Draft Basic Assessment was submitted to the Department of Water and 

Sanitation (DWS) for comments. DWS also received a review notice (via e-

mail) with also supplied the venue for the review of the hard copy of the BAR. 

Up to date no comments have been received from the DWS. 

 

A special discussion meeting was however arranged with Mr. Piet Ackerman 

of DWS in order to discuss the S21WUL requirements for the external services.  

Mr. Ackerman confirmed that the proposed services upgradings will trigger a 

S21WULA, especially the activities associated with the sewer line upgradings. 

 

Mr. Ackerman however confirmed that they will consider it to issue a GA for 

the R104/K22 upgradings and the proposed culvert extension.  

 

 
 
 
 
4.          GENERAL PUBLIC PARTICIPATION REQUIREMENTS 

 
The Environmental Assessment Practitioner must ensure that the public participation process is adequate and must 
determine whether a public meeting or any other additional measure is appropriate or not based on the particular 
nature of each case.  Special attention should be given to the involvement of local community structures such as 
Ward Committees and ratepayers associations. Please note that public concerns that emerge at a later stage that 
should have been addressed may cause the competent authority to withdraw any authorisation it may have issued if 
it becomes apparent that the public participation process was flawed.   
 
The EAP must record all comments and respond to each comment of the public / interested and affected party 
before the application report is submitted.  The comments and responses must be captured in a Comments and 
Responses Report as prescribed in the regulations and be attached to this application.  
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5.          APPENDICES FOR PUBLIC PARTICIPATION  

 
All public participation information is to be attached in the appropriate Appendix. The information in this Appendix is 

to be ordered as detailed below 

Appendix 1 – Proof of site notice       

Appendix 2 – Written notices issued as required in terms of the regulations 

Appendix 3 – Proof of newspaper advertisements 

Appendix 4 –Communications to and from interested and affected parties  

Appendix 5 – Minutes of any public and/or stakeholder meetings  

Appendix 6 - Comments and Responses Report 

Appendix 7 –Comments from I&APs on Basic Assessment (BA) Report 

Appendix 8 –Comments from I&APs on amendments to the BA Report  

Appendix 9 – Copy of the register of I&APs 

Appendix 10 – Comments from I&APs on the application 

Appendix 11 - Other 

 

Refer to Appendix E 
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SECTION D: RESOURCE USE AND PROCESS 
DETAILS 

 
Note: Section D is to be completed for the proposal and alternative(s) (if necessary) 

 
Instructions for completion of Section D for alternatives  

1)     For each alternative under investigation, where such alternatives will have different resource and process 
details (e.g. technology alternative), the entire Section D needs to be completed 

4)     Each alterative needs to be clearly indicated in the box below 
5)     Attach the above documents in a chronological order 

 

(complete only when appropriate) 

 
 
Section D Alternative No.  "insert alternative number"  (complete only when appropriate for above) 

 
1. WASTE, EFFLUENT, AND EMISSION MANAGEMENT 
 
Solid waste management 

Will the activity produce solid construction waste during the construction/initiation phase? YES 
X 

NO 

If yes, what estimated quantity will be produced per month? Not yet 

available 
How will the construction solid waste be disposed of (describe)?   

During construction, the disposal of solid waste will be the responsibility of the 

main contractor appointed by the developer.  No construction waste will be 

dumped on the study area. The construction waste will be temporarily stored 

on the section of the Riverwalk study area that is above the 1:100-year flood 

line and outside the wetland buffer area.  

 

The temporary waste storage area on the Riverwalk site have already been 

identified and the waste generated by the construction works referred to in 

this application will also be stored in such areas. The demarcated area must 

be easily accessible for dumping trucks to collect waste.  The waste, 

including builder’s rubble, will be carted to a nearby registered landfill site. 
 

Such activities have already been authorised in the Amendment granted by 

GDARD for the Riverwalk development.  

 
Where will the construction solid waste be disposed of (describe)?   

All solid waste resulting from construction activities will be disposed to the 

nearest registered landfill site that is allowed to take building rubble.  No solid 

waste will be dumped on open or adjacent properties. 

 

Will the activity produce solid waste during its operational phase? YES NO 

X 
If yes, what estimated quantity will be produced per month? N/A 
 
How will the solid waste be disposed of (describe)?  

Not applicable 
 

Has the municipality or relevant service provider confirmed that sufficient air space exists for 
treating/disposing of the solid waste to be generated by this activity?  

YES NO 

N/A 
Where will the solid waste be disposed if it does not feed into a municipal waste stream (describe)?    

Section D has been duplicated for alternatives 0  times 
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Apart from the on-going removal of weeds and exotic invaders, the activity 

will not generate any waste during its operational phase. 

 

As mentioned building rubble and associated waste generated during the 

construction phase will be the responsibility of the contractor which will have 

an arrangement with the registered landfill site for the dumping of waste.  

 
Note: If the solid waste (construction or operational phases) will not be disposed of in a registered landfill site or be 
taken up in a municipal waste stream, the applicant should consult with the competent authority to determine 
whether it is necessary to change to an application for scoping and EIA. 
 

Can any part of the solid waste be classified as hazardous in terms of the relevant legislation? YES NO 
X 

If yes, inform the competent authority and request a change to an application for scoping and EIA.  

 

Is the activity that is being applied for a solid waste handling or treatment facility? YES NO 
X 

If yes, the applicant should consult with the competent authority to determine whether it is necessary to change to an 
application for scoping and EIA.  

 
Describe the measures, if any, that will be taken to ensure the optimal reuse or recycling of materials: 

It is proposed that all waste construction materials be sorted into recyclable 

and non-recyclable materials.  The recyclable materials should be re-used 

wherever possible or disposed of by a reputable recycling company. 
 
Liquid effluent (other than domestic sewage) 

Will the activity produce effluent, other than normal sewage, that will be disposed of in a municipal 
sewage system? 

YES NO 
X 

If yes, what estimated quantity will be produced per month? m
3
 

If yes, has the municipality confirmed that sufficient capacity exist for treating / disposing of the 
liquid effluent to be generated by this activity(ies)?  

YES NO 

 

Will the activity produce any effluent that will be treated and/or disposed of on site? Yes NO 
X 

If yes, what estimated quantity will be produced per month? m
3
 

 
If yes describe the nature of the effluent and how it will be disposed. 

Not applicable 
Note that if effluent is to be treated or disposed on site the applicant should consult with the competent authority to 
determine whether it is necessary to change to an application for scoping and EIA 

 

Will the activity produce effluent that will be treated and/or disposed of at another facility? YES NO 
X 

If yes, provide the particulars of the facility:   

Facility name:  

Contact person:  

Postal address:  

Postal code:  

Telephone:  Cell:  
E-mail:  Fax:  

 
Describe the measures that will be taken to ensure the optimal reuse or recycling of waste water, if any: 

Not applicable 
 
Liquid effluent (domestic sewage) 

Will the activity produce domestic effluent that will be disposed of in a municipal sewage system? YES NO 
X 

If yes, what estimated quantity will be produced per month? N/A 
If yes, has the municipality confirmed that sufficient capacity exist for treating / disposing of the 
domestic effluent to be generated by this activity(ies)?  

YES NO 
X 
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Will the activity produce any effluent that will be treated and/or disposed of on site? YES 
 

NO 
X 

If yes describe how it will be treated and disposed off.  

Not applicable  
 
 

 

Emissions into the atmosphere 

Will the activity release emissions into the atmosphere? YES NO 
X 

If yes, is it controlled by any legislation of any sphere of government? YES NO 

If yes, the applicant should consult with the competent authority to determine whether it is 
necessary to change to an application for scoping and EIA.  

  

If no, describe the emissions in terms of type and concentration:   

The proposed development will not generate any emissions. 
 
 

2.     WATER USE 
 

Indicate the source(s) of water that will be used for the activity  

Municipal Directly from 
water board 

groundwater river, stream, dam or 
lake 

other the activity will 

not use water 

during its 

operational 

phase as it is 

services, bridge 

etc.  

 

DWS confirmed 

that there are 

existing lawful 

water uses on the 

study area and 

such rights are 

currently being 

transferred to the 

applicant. If any 

water is required 

for construction 

purposes, the 

water-usage will 

be in line with the 

existing lawful 

water-uses 

confirmed for the 

site.  

 

 
If water is to be extracted from groundwater, river, stream, dam, lake or any other natural feature, please indicate 

the volume that will be extracted per month: Not 

applicable 
 
If Yes, please attach proof of assurance of water supply, e.g. yield of borehole, in the appropriate Appendix 
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Does the activity require a water use permit from the Department of Water 
Affairs? 

YES 
DWS confirmed 

that a S21WUL 

will be required 

for the 

installation of 

the services 

adjacent to the 

river and DWS 

also confirmed 

that they will 

consider it to 

issues a GA for 

the K22 road 

upgradings.  

NO 

If yes, list the permits required 

In terms of the Section 21 of the National Water Act, the developer will need 

a Section 21 WUL (Sections 21 (c) and (i) licenses. A GA application will be 

submitted for the R104/K22 road upgradings.  

 
   

If yes, have you applied for the water use permit(s)? YES No 
X 

If yes, have you received approval(s)? (attached in appropriate appendix) YES NO 

 
 

 
3.     POWER SUPPLY  

 
Please indicate the source of power supply e.g. Municipality / Eskom / Renewable energy source 

Not applicable 

 
 
If power supply is not available, where will power be sourced from? 

Not applicable 

 
 
 
 

4.     ENERGY EFFICIENCY 
 

Describe the design measures, if any, that have been taken to ensure that the activity is energy efficient: 

Not applicable 

 
Describe how alternative energy sources have been taken into account or been built into the design of the activity, if 
any: 

Not applicable 
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SECTION E: IMPACT ASSESSMENT 
 
The assessment of impacts must adhere to the minimum requirements in the EIA Regulations, 2014, and should 
take applicable official guidelines into account. The issues raised by interested and affected parties should also be 
addressed in the assessment of impacts as well as the impacts of not implementing the activity (Section 24(4)(b)(i). 
 

1.     ISSUES RAISED BY INTERESTED AND AFFECTED PARTIES 
 
Summarise the issues raised by interested and affected parties.  

A Public Participation Process was conducted in accordance with the PP 

requirements as set out in the National Environmental Management Act, 1998 

(Act No 107 of 1998) and the new Amended Environmental Impact 

Assessment Regulations, December 2014. The PP guidelines as published by 

DEA were also considered.  

 

 Site notices were erected (27 May 2016) at prominent points on and 

around the study area. 

 Flyers were distributed (27 May 2016) to the neighboring properties and 

estates/ developments that may be affected by the proposed 

development. Due to accessibility and security issues it is not always 

possible to personally deliver notices and BID documents to I&APs. 

Representatives of such estates are then informed of a proposed 

development and flyers and Background Information Documents 

(BIDs) are then sent to representatives of such estates and to other 

possible I&APs (tenants and land-owners) and stakeholders via email, 

fax and registered mail.  

 Registered mail was send to all surrounding land owners within a 100m 

radius of the study area. 

 Notices regarding the project were e-mailed and faxed to the 

councilors in the area and possible stakeholders in the area. 

 An advertisement was placed in the “Beeld” newspaper on 30 May 

2016. 
 

After the Draft Basic Assessment Report was available for review, an errata 

notice was send out to all registered I&AP’s and stakeholders to inform them 
of the road upgrades that will form part of this application and it will be 

included in the Final Basic Assessment Report.  

 

Some correspondence with questions was received from I&AP’s on this 

application. These have been noted and addressed in the Issues and 

Comments Report.   

 
It is the opinion of Bokamoso that the Public Participation process followed 

was extensive and transparent. All the issues and comments raised by the 

I&APs, organs of state and stakeholders were addressed in the BAR and in the 

issues and response report. Mitigation measures were incorporated in the 

EMPr attached as Appendix H. 
 
 
Summary of response from the practitioner to the issues raised by the interested and affected parties (including the 
manner in which the public comments are incorporated or why they were not included) 
(A full response must be provided in the Comments and Response Report that must be attached to this report):  

All comments received on the application were incorporated into an 

updated Comments & Response Report and addressed in this Final Basic 
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Assessment Report. Please refer to Appendix E 
 

 
 
2.     IMPACTS THAT MAY RESULT FROM THE CONSTRUCTION AND OPERATIONAL 

PHASE  
 

Briefly describe the methodology utilised in the rating of significance of impacts 
significance Description Methodology 

The significance of Environmental Impacts was assessed in accordance with the following method: 

 

Significance is the product of probability and severity.  Probability describes the likelihood of the impact 

actually occurring, and is rated as follows: 

Likelihood Description Rating 

Improbable 
Low possibility of impact to occur either because of design or historic 

experience 
2 

Probable Distinct possibility that impact will occur 3 

Highly probable Most likely that impact will occur 4 

Definite 
Impact will occur, in the case of adverse impacts regardless of any 

prevention measures 
5 

 

The severity factor is calculated from the factors given to “intensity” and “duration”.  Intensity and duration factors are 

awarded to each impact, as described below. 

 

The Intensity factor is awarded to each impact according to the following method: 

Intensity Description Rating 

Low intensity Natural and man-made functions not affected. 1 

Medium intensity 
Environment affected but natural and man-made functions and 

processes continue. 
2 

High intensity 

Environment affected to the extent that natural or man-made functions 

are altered to the extent that it will temporarily or permanently cease or 

become dysfunctional. 

4 

 

Duration is assessed and a factor awarded in accordance with the following: 

 

Duration Description Rating 

Short term <1 to 5 years - Factor 2 2 

Medium term 5 to 15 years - Factor 3 3 

Long term 
Impact will only cease after the operational life of the activity, 

either because of natural process or by human intervention. 
4 

Permanent 

Mitigation, either by natural process or by human intervention, will 

not way or in such a time span that the impact can be considered 

transient. 

4 

 

The severity rating is obtained from calculating a severity factor, and comparing the severity factor to the 

rating in the table below.  For example: 

 

 The Severity factor  = Intensity factor X Duration factor 

     = 2 x 3 

     = 6 

 

A Severity factor of six (6) equals a Severity Rating of Medium severity (Rating 3) as per table below: 

Severity Factor Severity Rating 
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Calculated values 2 to 4 Low Severity 2 

Calculated values 5 to 8 Medium Severity 3 

Calculated values 9 to 12 High Severity 4 

Calculated values 13 to 16 Very High severity 5 

 

A Significance Rating is calculated by multiplying the Severity Rating with the Probability Rating. 

Significance Rating Influence 

Low significance Rating 4 to 6 

Positive impact and negative impacts of low significance 

should have no influence on the proposed development 

project. 

 

Medium significance Rating >6 to 15 

Positive impact: Should weigh towards a decision to continue 

Negative impact: Should be mitigated to a level where the 

impact would be of medium significance before project can be 

approved. 

 

High significance Rating 16 and more 

Positive impact: Should weigh towards a decision to continue, 

should be enhanced in final design. 

Negative impact:  Should weigh towards a decision to 

terminate proposal, or mitigation should be performed to 

reduce significance to at least medium significance rating. 
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Briefly describe and compare the potential impacts (as appropriate), significance rating of impacts, proposed mitigation and significance rating of impacts after mitigation that are likely to occur as a result of the 
construction phase for the various alternatives of the proposed development. This must include an assessment of the significance of all impacts. 
 

Proposal 

Potential impacts 

 

 

Significanc

e rating of 

impacts 

Proposed mitigation 

 

 

Significanc

e rating of 

impacts 

after 

mitigation 

Risk of the 

impact and 

mitigation not 

being 

implemented 

PLANNING PHASE 

Adverse Impacts 

Cultural/Historical 

Low Potential for destroying potential 

paleontological finds. 

Low It is not anticipated that any graves or important cultural findings will be 

discovered during the construction of the external services. In addition, the 

study area already went through the process of obtaining Environmental 

Authorisation and therefore it is not seen as necessary to conduct a Heritage 

Impact Assessment for the proposed external services.  

 

Low Low risk of 

study not 

being 

conducted. 

Environmental legal compliance 

No financial provision for 

environmental management during 

construction and operational phase 

Moderate Developer to budget for environmental mitigation measures such as eradication 

of alien plant within the development site, specialist that might be required if 

archaeological finds are unearthed during construction, or sensitive fauna or 

flora is identified during construction.  Developer also to budget for ECO to be 

part of the development team. WULA required for water uses associated with 

wetland. 

Low Developer 

might omit 

budgeting for 

environment

al monitoring 

Ecological Sensitive areas 

Destruction of ecological sensitive 

areas identified on site 

Moderate During the site investigation, it was confirmed that the proposed external 

services layout will avoid the sensitive wetland areas as far as possible however 

some services will take place below the flood line area and within the wetland 

buffer and therefore the associated listed activities have been applied for.   

 

This wetland area must be rehabilitated and must be left as natural areas which 

will contribute to the aesthetics of the approved development. 

 

All sensitive areas are to be denoted as NO-GO areas during construction. 

Low Degradation 

of the 

wetland area 

Wetland functioning 

The proposed development could 

potentially negatively impact on the 

wetland/river bordering the site. 

Moderate A wetland/river bordering the proposed external services footprint must be 

protected by using bio-swales to filter storm water before it enters the wetland. 

 

Low If storm water 

is diverted 

from 

wetland, 

wetland will 
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be 

protected. 

Protected fauna 

Potential presence of Bullfrog species Low Storm water structure design should block amphibians from entering the road 

surface. 

None Design 

parameter 

might be 

omitted from 

final design 

drawings. 

Habitat 

Destruction of Wooded Riverine 

Vegetation  

Moderate Grassland occurring within the footprint of the proposed developed is regarded 

as sensitive. The Riverine Vegetation is modified due to erosion and deposition of 

materials on an accelerated basis due to intensifying human activities upslope 

in the catchment. 

Low Low risk of 

total 

destruction of 

riverine 

vegetation 

occurring on 

site  

Roads and Traffic 

Impact on provincial and national 

roads 

Moderate Considering the proposed development is situated along the R104/K22 and the 

N4, the developer must obtain approval from SANRAL for construction of access 

associated with the development. SANRAL already issued the wayleave for the 

proposed upgradings.  

During road upgrades, traffic flow should be regulated and should it be 

necessary a point’s person should be visible on area of concern. Warning signs 
should also be erected to make drivers aware of the road works.  

Low SANRAL 

could object 

to the 

development 

Hydrology & groundwater 

Impacting wetland functionality Moderate The proposed services upgradings will require a section 21 (c) and (i) license 

and DWS confirmed that they will consider it to issue a GA for the proposed 

R104/K22 upgradings. 

 

None WULA in 

progress 

CONSTRUCTION PHASE 

Beneficial Impacts 

Institutional Environment 

The proposed development activity 

compliments proposed 

developments in the area i.e. the 

approved development on the site 

High None due to positive impact. None No risk due to 

positive 

impact 

Social & Economic Environment 

Creation of Job opportunities during 

construction and operational phase 

Moderate The proposed external services will create job opportunities during the 

construction phase of the project.  It is recommended that local employment 

None No risk due to 

positive 
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of the project. be sourced. impact 

Fauna & Flora 

Eradication of invasive plant species. High Eradication of invasive plant species during the construction phase would 

benefit the biophysical environment.  Not necessary to mitigate. 

None No risk due to 

positive 

impact 

Adverse Impacts 

Services 

Disruption of services to adjacent 

properties during connecting of newly 

installed services. 

High Neighbours are to be informed of any service disruptions due to connecting 

newly installed services at least 48 hours prior to service disruption.  Service 

disruption should be as short as possible. 

Low Low risk due 

to 

communicati

on 

Protected fauna 

Potential presence of Bullfrog species Low Contractors should be made aware of potential presence of Bullfrogs.  Take 

note no bullfrogs were identified during the site investigations.  If encountered 

during the construction phase a Herpetologist should conduct assessment. 

 

Low Contractors 

could ignore 

the presence 

of Bullfrogs. 

Ecological Sensitive areas 

Destruction of ecological sensitive 

areas identified on site 

High All sensitive areas are to be denoted as No-Go areas during construction.  ECO 

to monitor. However, authorised activities may proceed in these areas if 

mitigation measures and specialist recommendations are in place.  

Low Contractors 

could 

disobey 

signage. 

Geology & Soils 

Collapse of structures Low Recommendations made by engineers to be incorporated into design and 

constructed as per design. 

Low Structures 

collapsing 

If not planned and managed 

correctly topsoil will be lost. 

Low  Topsoil removed from the proposed excavations should be stored separately 

from all stockpiled materials and subsoil, according to the stockpiling methods 

as described below.  The stockpiled topsoil should be used for rehabilitation 

and landscaping purposes after construction has been completed; 

 The installation of services could leave soils exposed and susceptible to 

erosion.  Soils should be stored adjacent to the excavated trenches that are 

excavated to install services, and this should be filled up with the in-situ 

material as the services are installed.  All stones and rocks bigger than 80 mm 

should be removed from the top layer of soil and these disturbed areas should 

be re-vegetated immediately after works in a specific area are completed to 

prevent erosion; 

 Excavations on site must be kept to minimum and done only one section at a 

time.  Excavated soils must be stockpiled directly on the demarcated area on 

site. 

 Considering that the proposed services occurs in an approved development 

with very low to medium agricultural potential, and with the mitigation 

Low Soil erosion 

could occur 

if mitigation is 

not 

implemented 
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measures proposed the residual adverse impact of the development on the 

soils is anticipated to be low. 

 Topsoil and sub-soil must be dumped above the 1:100 year flood line and 

outside the watercourse buffer areas in designated soil storage areas of the 

Riverwalk development site.  

 

Air quality pollution 

Construction during the dry and 

windy season could cause excessive 

dust pollution during construction 

works. 

Low Regular and effective damping down 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 residents and the N4 highway.  When 

necessary, these working areas should be damped down at least twice a day. 

 

Low If mitigation is 

not 

implemented 

drivers 

visibility could 

be impaired. 

Nuisance to neighbours and road 

users in terms of dust generation due 

to construction during the dry and 

windy season. 

Moderate The application site must be damped at a regular basis with water to prevent 

dust pollution to nearby residential area and commuters utilising R104/K22 and 

the N4 highway. 

Low If mitigation is 

not 

implemented 

residents 

could 

complain 

about 

nuisance 

dust. 

The noise created by earthmoving 

machinery will result in an increase in 

ambient noise levels.  This will be short 

term, being generated only during 

the day. 

Low All construction activities must be restricted to normal working hours from 8:00 in 

the morning to no later than 18:00 in the afternoons.  No construction may take 

place on Sundays and public holidays. 

Low If mitigation is 

not 

implemented 

residents 

could 

complain 

about 

nuisance 

noise. 

Habitat 

Destruction of wooded riverine 

vegetation  

Low It is recommended that natural vegetation be retained as far as possible. 

Excavations for services should be done only as necessary and the footprint of 

disturbance should be limited. 

 

Low Low risk of 

total 

destruction of 

grassland 

occurring on 

site  

Hydrology & groundwater 

Impacting wetland functionality Moderate The proposed services upgradings will require a section 21 (c) and (i) license Low If mitigation is 
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and DWS confirmed that they will consider it to issue a GA for the proposed 

R104/K22 upgradings. 

 

Conditions associated with this WUL must be adhered to during construction. 

not 

implemented 

Wetland 

function 

could be 

impaired. 

Increased stormwater run-off volumes 

and velocity 

Low Due to the clearing of vegetation the volume of storm water run-off will increase 

as well as the velocity.  Temporary storm water management measures should 

be implemented to manage storm water during the construction phase.    

 

Low If storm water 

infrastructure 

is 

inadequate, 

erosion could 

occur. 

Hydrocarbon pollution of surface and 

ground water 

Moderate Temporary storm water management measures should be implemented to 

manage storm water during the construction phase.    

Low Run-off can 

pollute the 

wetland 

area.   

Excavated materials that are 

stockpiled in wrong areas can 

interfere with the natural drainage. 

Low The proposed development site is flat; however, an area must be allocated for 

stockpiling of topsoil before any construction take place on the application site.   

 

Topsoil and sub-soil must be dumped above the 1:100 year flood line and 

outside the watercourse buffer areas in designated soil storage areas of the 

Riverwalk development site.  

 

A sediment fence or barrier must be constructed around the stockpile, to 

prevent soil from washing away by rain or any water. 

 

 

Low If mitigation is 

not 

implemented

, topsoil 

could be lost. 

Construction during the rainy season 

can cause delays and damage to 

the environment. 

Low It is recommended that the construction phase be scheduled for the winter 

months; 

It is also recommended that the precautionary measures be taken in order to 

prevent the extensive loss of soil during rainstorms.  Large exposed areas should 

adequately be protected against erosion by matting or cladding; 

Measures should be implemented during the rainy season to channel storm 

water away from open excavations and foundations. 

Low If mitigation is 

not 

implemented

, erosion 

could occur. 

Roads and Traffic 

Impact on provincial and national 

roads 

Moderate Considering the proposed development is situated along the R104/K22 and the 

N4, the developer already received a wayleave from SANRAL which authorises 

the proposed road upgradings.  

 

SANRAL environmental division requested that Balwin obtain their own EA for the 

proposed road upgradings to the R104/K22 and indicated in an e-mail that they 

Low If mitigation is 

not 

implemented

, SANRAL 

could object 

to the 
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are of the opinion that only Activity 19 will be triggered.  

 

development

. 

Heavy vehicle traffic increase could 

disrupt the surrounding landowners’ 
daily routines. 

Low Heavy vehicles responsible for material deliveries must be instructed to only use 

the main roads during off-peak hours. 

Low If mitigation is 

not 

implemented

, traffic flow 

could be 

negatively 

affected. 

Provision for safe and effective traffic 

flow. 

Moderate Health and safety mitigation/precautionary measures should be implemented 

during the construction work with regards to any upgrades near roads with 

public traffic. 

Low If mitigation is 

not 

implemented

, motorists’ 
safety could 

be at risk. 

Access to existing properties. Low Construction activities should cater for continued access to existing properties, if 

applicable. 

Low If mitigation is 

not 

implemented

, residents 

could 

complain 

about 

accessibility 

to their 

properties. 

Construction might impact traffic 

flow. 

Moderate Liaison is required with the responsible traffic authorities to ensure compliance 

with legal requirements during construction activities. 

Appropriate signage and barricading will be required to ensure safe 

construction activities and smooth traffic flow during the construction phase. 

Low If mitigation is 

not 

implemented

, motorists’ 
safety could 

be at risk. 

Safety and Security 

During the construction phase safety 

and security problems (especially 

surrounding residents) are likely to 

occur. 

Moderate  Construction must be completed in as short time as possible.   

 No construction worker or relative may reside on the construction site during 

the construction phase.  All construction workers must leave the site at the 

end of a day’s work.   
 A security guard should be appointed on site to prevent any loss of materials 

and damage to construction equipment. 

Low If mitigation is 

not 

implemented

, residents 

and 

construction 

companies 

could be 

affected by 
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crime. 

The excavations associated with 

proposed external services and 

upgradings could pose a safety risk to 

pedestrians. 

Moderate The necessary safety precautions must be in place i.e. excavations must be 

fenced off with barrier tape; signage must be in place to identify excavations. 

Low If mitigation is 

not 

implemented

, pedestrians’ 
safety could 

be at risk. 

Construction activities might affect 

the public e.g. road users 

Moderate Public safety especially that of R104/K22 users is to be catered for during 

construction phase. 

Low If mitigation is 

not 

implemented

, motorists’ 
safety could 

be at risk. 

Visual Impact 

Dumping of builder’s rubble on 
neighbouring properties. 

Low A specific location for building rubble must be allocated on site in order to 

concentrate and collect the building rubble and cart it to a registered landfill 

site.  The allocated area must be out of sight of neighbouring properties not to 

have a visual impact. 

None If mitigation is 

not 

implemented

, pollution 

could occur. 

Stockpile areas for construction 

materials could have a negative 

visual impact and possibly impair 

drivers’ views. 

Moderate An area on the site must be allocated for the stockpile of construction materials.   

 

The area must be situated on the Riveralk study area (above the flood line and 

outside of the wetland and wetland buffer areas), and must be situated to have 

a minimal visual impact on the neighbouring area.  Stockpiles should be kept to 

a reasonable height in order to prevent impairing views (line of sight) of drivers 

utilising the R104/ K22 and the N4. 

 

Low If mitigation is 

not 

implemented

, vehicle 

accidents 

could occur. 

The construction vehicles, the site 

camp, and other construction related 

facilities will have a negative visual 

impact during the construction 

phase. 

Moderate Before any construction commence on site, an area on site must be 

demarcated for a site camp. 

The selected site should not impair views (line of sight) of drivers utilising 

upgraded roads, nor should it be a distraction. 

 

 

Low If mitigation is 

not 

implemented

, community 

complaints 

could occur. 

Cultural and Archaeology 

Occurrence of cultural historical 

assets on the proposed development 

site. 

Low It is not anticipated that sites or features of cultural/ historical significance will be 

unearthed during construction; however, if finds are exposed during 

construction work, it should immediately be reported to an appropriately 

qualified specialist. 

Construction workers to be trained in the identification of paleontological finds. 

Low Cultural 

heritage finds 

unearthed 

during 

construction, 

could be 
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destroyed 

Flora & Fauna 

Construction works might cause 

destruction of protected species   

 

Moderate No protected species were recorded on site. 

 

Considering the proposed external services will be below the flood line and 

within the buffer of a wetland the following must be applied: 

 Construction personnel should be trained in identification of Bullfrogs species. 

 The contractors must ensure that no fauna species are trapped, hunted, or 

killed during the construction phase.   

 Should any mammal species be encountered during the construction phase, 

they should be relocated to natural areas in the vicinity.   

 

Low If mitigation is 

not 

implemented

, protected 

species could 

be 

destroyed. 

Uncontrolled fires may cause 

damage and loss to vegetation and 

fauna in the area. 

Low  No fires are allowed on the construction site. 

 Smoking only allowed in designated areas away from vegetation which could 

possibly catch fire. 

 Cigarette disposal facilities should be catered for in the designated smoking 

areas. 

Low Protected 

species could 

be 

destroyed. 

Waste Management 

Site office, camp and associated 

waste (visual, air and soil pollution) 

Moderate The site camp should not be located in a highly visual area on the study area, or 

a screen or barrier should be erected as not have a negative impact on the 

sense of place. 

The site camp and the rest of the study area should appear neat at all times; 

A temporary waste storage point shall be determined and established on site by 

means of demarcation.  This storage points shall be accessible by waste 

removal vehicles. 

The temporary storage site may not be highly visible from the properties of the 

surrounding residents. 

Waste materials should be removed from the site on a regular basis (at least 

weekly), to a registered landfill site. 

 

Low If mitigation is 

not 

implemented

, community 

complaints 

could be 

received. 

Disposal of construction waste and 

waste materials. 

Moderate All the waste generated by the proposed external services construction must be 

temporarily stored at a preselected area on site to be carted to a registered 

landfill site allowed to take building rubble; 

Waste storage should occur in areas that have already been disturbed. 

Small general waste containers should be provided along the length of roads to 

be upgraded to prevent windblown waste; 

These small waste receptacles must be emptied at the temporary waste storage 

area on a weekly basis for removal. 

All waste must be removed to a registered landfill site on a weekly basis.  No 

waste materials may be disposed of on or adjacent to the site; 

Low If mitigation is 

not 

implemented

, pollution 

might occur. 
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The storage of solid waste on site, until such time that it may be disposed of, 

must be in the manner acceptable to the local authority; and 

Records of waste reused, recycled, and disposed must be kept for future 

reference or inspection by authorities. 

OPERATIONAL PHASE 

Beneficial Impacts 

Social & Economic Environment 

Compatibility with the Local 

Municipality’s development 
framework. 

High Optimum use of services. None No risk due to 

positive 

impact. 

Upgrade of the R104/K22 High None due to positive impact None No risk due to 

positive 

impact 

Adverse Impacts 

Fauna and Flora 

Invasive plant species occurrence Moderate Alien plant eradication to continue during operational phase of the project. 

Should any alien plant species occur in the areas where construction work and 

ground works took place for the installation and upgrading of services, it should 

be eradicated from the area.  

Low If mitigation is 

not 

implemented

, invasive 

plants could 

spread. 

Destruction of the wooded riverine 

vegetation.  

Low Monitoring of the wooded riverine vegetation and associated wetland area on 

site post development must take place as well as the occurrence of alien 

invasive species must be monitored and controlled. 

Low Low risk of 

total 

destruction of 

grassland 

occurring on 

site  

Cyclist littering and degrading the 

environment. 

Low Strict rules should be issued to all cyclists and individuals walking in the open 

space areas in order for no littering to occur. These rules should also include that 

no one should wander of the set path or into the wetland area. 

Low Cyclists 

degrading 

the open 

space area 

Hydrology and groundwater 

Increased storm water run-off 

volumes and velocity 

Low Due to the impermeable surfaces (specifically the roads and bridge) the 

volume of storm water run-off will increase as well as velocity.  Storm water will 

have to be effectively channelled and storm water infrastructure will have to be 

maintained. 

Low If mitigation is 

not 

implemented

, erosion 

could occur. 

 

Alternatives: 

No alternatives were assessed as there will not be any alternatives for the sewer and water, as mentioned by the engineer. There will also not be an alternative for the 
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upgrade of the R104/K22. The cycling track alignment is not yet definite but the final alignment will be drawn up for the area where there will be the least 

environmental impacts.  

 

The storm water structures are not within the wetland, only within the wetland buffer, and the current layout is therefore considered best. The impact of having fewer 

outlets with a higher concentration of storm water being released is considered to be a much more negative impact as it will impact on the wetland itself. The two 

options of the bridge, from an environmental point of view, are similar as each design has its own negative and positive impacts. It is suggested that the engineer 

should get the go-ahead for whichever is the best option from an engineering point of view as this will limit negative impacts during the lifespan/operational phase of 

the bridge. 

 

No-Go Alternative 

Potential impacts 

 

 

Significanc

e rating of 

impacts 

Proposed mitigation 

 

 

Significanc

e rating of 

impacts 

after 

mitigation 

Risk of the 

impact and 

mitigation not 

being 

implemented 

The no-go alternative will prevent the much-needed upgrading of municipal services and of a sub-standard SANRAL road, which is currently regarded as a road safety 

hazard due to uneven surfaces. Even though Balwin will assist with the upgrading of the services and the SANRAL road, the surrounding community, SANRAL and the 

CTMM will also benefit from the proposed services upgradings. This application is also for the rehabilitation of a riparian area and for the implementation of a cycling 

track that will be open for usage by the public.  

 

At present, the area below the flood line is covered with litter and waste heaps and many vagrants were found along the river during the site visits. The Bokamoso 

specialists were robbed by thieves that were hiding in the bushes along the river during one of the site inspections. One of Balwin’s graders were also stolen from the 
site and Balwin was eventually forced the secure the study area to safeguard their construction equipment and workers. The rehabilitation of the area along the river 

and the constant exposure of the area to cyclists will assist with the improvement of the security in the area. The No-go option is therefore not regarded as the 

preferred alternative.  

 

Also, take note that a golf course and services upgradings were already approved across the entire study area and this application is for a down-scale from the 

original golf course activities approved across the areas below the flood line.  
 
 
List any specialist reports that were used to fill in the above tables. Such reports are to be attached in the appropriate Appendix. 

- Geotechnical Investigation 
- Flora and Fauna Assessment  
- Services report 
- Wetland delineation 

- Cultural and Heritage Report  
Describe any gaps in knowledge or assumptions made in the assessment of the environment and the impacts associated with the proposed development. 
 

There are no known gaps in this assessment. 



Bokamoso Landscape Architects and Environmental Consultants CC November 2016 

 

 

79 

 

 
 
 
 

3.     IMPACTS THAT MAY RESULT FROM THE DECOMMISSIONING AND CLOSURE PHASE 

 
Briefly describe and compare the potential impacts (as appropriate), significance rating of impacts, proposed mitigation and significance rating of impacts after mitigation that are likely to occur as a result of the 
decommissioning and closure phase for the various alternatives of the proposed development. This must include an assessment of the significance of all impacts. 
 

Proposal 
Potential impacts: 

 

 

Significance 

rating of 

impacts: 

Proposed mitigation: 

 

 

Significance 

rating of 

impacts after 

mitigation: 

Risk of the impact and 

mitigation not being 

implemented 

Geology & Soils 

Soil erosion, siltation, and 

gully formation. 

Low Compaction of fill material following construction should take place. 

Topsoil stockpiled should be returned and used for rehabilitation of disturbed 

areas. 

Low If no mitigation measures 

are implemented, 

erosion of fill material 

could occur. 

Loss of topsoil due to poor 

rehabilitation. 

Low Rehabilitation works must be done immediately after the involved works in 

an area is completed in order to prevent loss of topsoil and possible erosion. 

Low If no mitigation measures 

are implemented, loss of 

topsoil could occur. 

Hydrology & Groundwater 

Impacting wetland 

functionality and 

groundwater 

Moderate Decommissioning activities within 500m from a wetland poses potential for 

water pollution.    

Conditions associated with an approved WUL must be adhered to during 

decommissioning phase. 

Low If no mitigation measures 

are implemented, 

wetland could be 

negatively impacted. 

Not reinstating natural run-

off/drainage following 

completion of the 

decommissioning phase. 

Low Due to construction/decommissioning activities such as excavations and 

stockpiling, the natural drainage of the area will temporarily be changed.   

Following completion of the decommissioning phase and completion of 

rehabilitation, natural drainage should be reinstated to its former (prior to 

construction) state. 

Low If no mitigation measures 

are implemented, 

natural run-off could be 

negatively altered. 

Demolition works during the 

rainy season can cause 

unnecessary delays and 

damage to the 

environment, especially 

damage to existing roads in 

the area. 

Low Should decommissioning take place in the wetter months, frequent rain 

could cause very wet conditions, which makes it extremely difficult to do the 

necessary rehabilitation works of disturbed areas.  Wet soils are vulnerable to 

compaction.  Wet conditions often causes delays and the draining of water 

away from the works (in the case of high water tables) into the water bodies 

of the adjacent properties, could (if not planned and managed correctly) 

have an impact on the water quality of these water bodies.  

Rehabilitation should be planned to take place prior to the onset on the 

Low If no mitigation measures 

are implemented, the 

environment could be 

damaged. 
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rainy season i.e. prior to Spring, if possible. 

Safety & Security 

Decommissioning activities 

could cause danger to 

drivers and pedestrians. 

Moderate The necessary safety precautions must remain in place until 

decommissioning phase is concluded i.e. signage must be in place to 

identify activities in progress. 

Low If no mitigation measures 

are implemented, 

erosion of fill material 

could occur. 

Waste Management 

Site office, camp and 

associated waste (visual, air 

and soil pollution) 

Moderate Temporary site camp and waste storage areas are to be decommissioned. 

Disturbed areas are to be rehabilitated and returned to its former state (prior 

to construction commencing). 

Low If no mitigation measures 

are implemented, sense 

of place will be 

negatively affected. 

Disposal of builders waste 

and waste materials. 

Moderate All waste generated during the decommissioning phase of the project is to 

be collected and disposed of at a registered landfill site.  

Records must be kept of waste reused, recycled, and disposed for inspection 

by authorities. 

Low If no mitigation measures 

are implemented, the 

environment will be 

polluted. 

Roads & Traffic 

Heavy vehicle traffic 

increase could disrupt the 

surrounding landowners’ 
daily routines. 

Low Heavy vehicles responsible for collecting waste or rehabilitation during the 

decommissioning phase must be instructed to only use the main roads during 

off-peak hours. 

Low If no mitigation measures 

are implemented, 

residents might 

complain. 

Restrictions of access to 

surrounding properties and 

the construction area 

during decommissioning 

and closure phases. 

Low To minimize the impacts on local traffic, vehicles associated with 

decommissioning should avoid using the local road network during peak 

traffic times. 

These vehicles should use only specific roads and strictly keep within the 

speed limits and abide to all traffic laws.  No speeding or reckless driving 

should be allowed.  Access to the site for decommissioning vehicles should 

be planned to minimize the impact on the surrounding network; and 

Warning signs should be erected on the roads that these vehicles will use, at 

big crossings/ access roads and on the site if needed. 

Low If no mitigation measures 

are implemented, 

residents might 

complain. 

Damage to roads. Low  Provisions made for temporary access to and from the 

construction/decommissioning site along local roads should be removed.  

 Any damage to the local road curbs at access points to construction site 

caused by construction activities should be repaired. 

None  If no mitigation measures 

are implemented, road 

could be damaged 

without being repaired. 

Access to adjacent 

properties 

Low Existing accesses to properties should be restored to former state prior to 

construction having commenced, in order to prevent complaints. 

None Adjacent properties 

might not be accessible. 

Air quality and noise 

Demolition works during the 

dry and windy season. 

Low 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.  When 

necessary, these working areas should be damped down at least twice 

Low If no mitigation measures 

are implemented, dust 

pollution could occur. 
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daily. 

The noise created by 

decommissioning activities 

will result in an increase in 

ambient noise levels.  This 

will be short term, being 

generated only during the 

day. 

Low All decommissioning and closure activities must be restricted to normal 

working hours from 8:00 in the morning to no later than 18:00 in the 

afternoons.  No construction/ decommissioning may take place on Sundays 

and public holidays. 

Low If no mitigation measures 

are implemented, noise 

pollution could occur. 

Visual Impact 

Dumping of builder’s rubble 
on neighbouring properties. 

Moderate All waste temporarily stored on the construction site during the operational 

phase has to be removed from the site during the decommissioning phase 

and prior to the project being regarded as closed. 

Low If no mitigation measures 

are implemented, 

pollution could occur 

resulting in community 

complaints. 

Flora 

Not immediately 

rehabilitating disturbed 

areas resulting in spread if 

invasive plants and weeds. 

Moderate Disturbed areas to be rehabilitated as soon as construction has concluded in 

order to prevent the spread of invasive plants and weeds. 

Low If mitigation measures is 

not implemented, 

invasive species might 

thrive. 

Not rehabilitation with 

indigenous plant species 

resulting in spread of aliens. 

Moderate All landscaping should use indigenous plants only, with preference given to 

endemic plant species where possible. 

 

Low If mitigation measures is 

not implemented, 

invasive species might 

thrive. 
 
List any specialist reports that were used to fill in the above tables. Such reports are to be attached in the appropriate Appendix. 

- Geotechnical Investigation 
- Flora and Fauna Assessment  
- Services report 
- Wetland delineation 

- Cultural and Heritage Report 
 
 
Where applicable indicate the detailed financial provisions for rehabilitation, closure and ongoing post decommissioning management for the negative environmental impacts. 
 

Not applicable. 
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4.     CUMULATIVE IMPACTS 

 
Describe potential impacts that, on their own may not be significant, but is significant when added to the impact of other 
activities or existing impacts in the environment.  Substantiate response:  

Should the proposed installation and upgrading of services be approved, 

most cumulative impacts will be related to the construction phase. Services 

infrastructure has very low environmental impact during its operational phase.  
 

 Potential cumulative impact on the wetland system situated on a part of 

the border of the proposed development site.  Poor stockpiling could lead 

to topsoil stockpiles washing away and silting up the wetland or storm 

water infrastructure. Increased storm water run-off due to cleared areas, 

could lead to erosion and siltation of the wetland. Spilling of hydrocarbons 

during installation of tanks or during operational phase could potentially 

end up in the wetland which will negatively affect its functionality.  

Recommendations made in the EMPr and conditions associated with 

water use license (still to be issued) should be adhered to. 

 Traffic flow could be negatively affected by the proposed construction 

activities coupled with peak traffic hours.  It is thus important that use of 

R104/K22 be limited to off-peak hours. 

 Cumulative negative visual impact on surrounding views due to camp site, 

movement of construction vehicles, building rubble storage, and 

construction works etc. This impact may be minimized by locating the site 

camp and rubble storage area in an area with low visibility from 

surrounding developments and road networks.  

 Background dust pollution caused by traffic could be aggravated by 

clearing of vegetated areas.  Dust control can be applied by means of 

water trucks, particularly in the dry winter months. 

 During the construction phase some safety problems (especially for the 

surrounding residents and road users) are likely to occur due to 

construction activities.   

 

As illustrated, these cumulative impacts can be mitigated if activities are 

correctly planned and measures are implemented to manage activities 

which could cause any negative cumulative impacts. 

 
 

 
 
 
 

5.         ENVIRONMENTAL IMPACT STATEMENT 
 
Taking the assessment of potential impacts into account, please provide an environmental impact statement that sums up 
the impact that the proposal and its alternatives may have on the environment after the management and mitigation of 
impacts have been taken into account with specific reference to types of impact, duration of impacts, likelihood of potential 
impacts actually occurring and the significance of impacts.  
 
Proposal 

The major impacts that is likely to occur during the construction and 

operational phase, after management, include: 
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NATURAL ENVIRONMENT 

 Wooded riverine vegetation and wetland habitat to be preserved as far 

as possible which will be included as open space areas as part of the 

approved development.  

 Functionality of the wetland bordering the development site will not be 

affected by the construction activities considering stockpiling methods 

and construction during dry periods, which will prevent loss of topsoil.  

Temporary storm water management measures will be installed in order to 

reduce run-off and potential sedimentation towards the wetland.  

 

SOCIAL ENVIRONMENT 

 Considering that cleared areas will be dampened it is not foreseen that air 

pollution will be a concern to residents and road users on the R104/K22 

and the N4 highway. 

 Construction activities (campsite, rubble storage areas etc.) will be 

placed out of site from local residents and traffic as far as possible, but 

might be temporarily visually unpleasant.  

 The residents of the approved township will benefit from all the service 

installations and upgradings as well as road upgrades.  

 Surrounding residents might experience intervals of service disruptions. This 

will be mitigated as far as possible by avoiding this, otherwise notifying the 

residents.  

 

 ECONOMIC ENVIRONMENT 

 The approved development (with the proposed service installations and 

upgradings) will contribute to the economy of the area.  The services 

installations and upgradings specifically will create jobs for skilled and 

unskilled workers during the construction phase. 

 
 
Alternative 1 

Not applicable 

 
 
Alternative 2 

Not applicable 

 
 
No-go (compulsory) 

The no-go alternative will result in no installation and upgrading of services of 

the development.  No positive impacts are foreseen for the no-go alternative, 

as it would result in the application site remaining in its current state. The 

present state of the study site is associated with vacant land with dumping 

present.   

 

Infrastructure in the area will be left in its current state and no upgrades/ 

further provision of water and sewer reticulation systems and other services 
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will occur.  

 

The social and economic benefits associated with the potential development 

(approved) will not be realized if the services installations and upgradings 

cannot go ahead. 
 

 
 
 

6.         IMPACT SUMMARY OF THE PROPOSAL OR PREFERRED ALTERNATIVE 

 
For proposal:  

Considering the proposed development occurs on a piece of land that has 

illegal dumping on it, where alien vegetation occurs and a development 

already has been approved, the proposed installation and upgrading of 

services will not have a major negative impact on the ecological 

surroundings.  

  

Bio-Physical 

 Despite a wetland bordering the development site, it is not anticipated 

that the development (installation and upgrading of services) will have 

any effect on the wetland should management measures in the EMPr be 

followed pertaining to stockpiling and storm water management.   

 

Ecological 

 No Red Listed flora or fauna species were recorded on site.  

 Orange Listed plant species that was identified on the site could be 

incorporated into the open space areas on the approved development.  

 Eradication of alien vegetation would improve conservation of indigenous 

flora species. 

 

Institutional 

 The proposed installation and upgrading of services for the approved 

township will result in the optimum utilisation of services.  

 The proposed services installations and upgradings occurs within Zone 1 of 

the GPEMF i.e. identified as Urban Development Zone. The approved 

township is for an urban residential development and the proposed 

installation and upgrading services is for the purpose of the approved 

township.  

 

Economical 

 The installation and upgrading of services will create needed employment 

opportunities during construction phase to several skilled, semi-skilled, and 

un-skilled individuals.  
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Social 

 The development will create employment opportunities during the 

construction phase. 

 The services installations and upgradings will be for the already approved 

township on the study area.  

 The developer will have to notify surrounding residents in the case of 

service disruptions.  

 The R104/K22 will be upgraded.  

 

Based on the biophysical, institutional, social, and economical characteristics, 

it is evident that the site is suitable for the proposed installation and upgrading 

of services. 

 
The development will create numerous job opportunities during the 

construction phase which will be beneficial for the community, Local 

Authority and the Gauteng Province in general. 

 
As already indicated in the report, most of the construction related activities 

could be mitigated to more acceptable levels and limited ecological 

impacts are anticipated. The proposed project (installation and upgrading of 

services) will in majority have an impact during the construction phase as 

impacts of services in its operational phase are uncommon.  

 
As a result of the above mentioned information, we are of the opinion that 

the proposed development (only if planned, implemented, and managed 

correctly) will promote sustainable development and it will have a significant 

positive impact on the local area. 

 
It is therefore requested that the development be allowed to proceed, and 

that the implementation of the Environmental Management Programme 

(Appendix H) be a condition of such an approval. 
 
For alternative: 

Not applicable 

 
 
Having assessed the significance of impacts of the proposal and alternative(s), please provide an overall summary and 
reasons for selecting the proposal or preferred alternative.  
 

The proposed installation and upgrading of services is for an approved township 

and therefore there were no alternatives assessed as the development is already 

approved and the alignment of all the services and upgrades have to work 

together with the township layout. The impacts of services are limited to the 

construction phase. The impacts of the installation and upgrading of services is on 

a small scale as the construction is of short term.  Therefore, the proposed 

alignments are the preferred alignments and seen as the best option together with 

the approved development and the ecological environment. Motivation on the 

services alignments by the engineer have been added to Appendix L.  
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7. SPATIAL DEVELOPMENT TOOLS 

 
Indicate the application of any spatial development tool protocols on the proposed development and the outcome thereof. 

 

Spatial data was used to determine the agricultural potential, presence of rivers 

and wetlands and urban edge. Together with the Gauteng Conservation Plan (c-

plan) data, the presence of ecological support areas and protected areas were 

also established. 
 
 
8. RECOMMENDATION OF THE PRACTITIONER 

 
Is the information contained in this report and the documentation attached hereto sufficient to 
make a decision in respect of the activity applied for (in the view of the Environmental 
Assessment Practitioner as bound by professional ethical standards and the code of conduct of 
EAPASA). 

YES 
X 

NO 

 
If “NO”, indicate the aspects that require further assessment before a decision can be made (list the aspects that require 
further assessment): 

 
 

 

 

 
If “YES”, please list any recommended conditions, including mitigation measures that should be considered for inclusion in 
any authorisation that may be granted by the competent authority in respect of the application: 

Bokamoso believes both beneficial and adverse impacts were thoroughly 

assessed, and the needs and benefits for this project have been assessed to 

give the proposed services installations, rehabilitation works, cycling track and 

upgradings the go-ahead.   

 

Thus, Bokamoso believes the proposed services installations and upgradings 

will have a significant long-term socio-economic beneficial impact on the 

subject property, especially due to the approved township.  Considering all 

the above-mentioned information it is requested that this Basic Assessment be 

approved subject to the implementation of the mitigation measures 

contained in the Environmental Management Programme (Appendix H) and 

the other mitigation measures and recommendations mentioned below to 

achieve maximum advantage from beneficial impacts, and sufficient 

mitigation of adverse impacts.  Should all the recommendations be adhered 

to it is foreseen that there would be no reason for this application not to be 

approved. 

 

It is recommended that, based on the findings of the Basic Assessment Report 

and supplemental specialist information that: 

 

 Should the proposed services installations and upgradings obtain the 

necessary environmental authorization, the Environmental 

Management Programme (EMPr) must be implemented for the 

construction and operational phases of the development.  The EMPr, 

as attached to this document, should be made part of the contractual 

documents of the contractors; 
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 Mitigation measures, as set out in the EMPr, must be implemented 

during the construction and operational phases; 

 External environmental monitoring must be conducted to ensure 

overall compliance with legislative requirements and the EMPr;  

 Rehabilitation must be done correctly and on time, particularly in terms 

of erosion control and the prevention of exposed soils;  

 If during construction any new evidence of archaeological sites or 

artefacts, paleontological fossils, graves or other heritage resources 

are found, the operations must be stopped and a qualified 

archaeologist or SAHRA must be contacted immediately for an 

assessment of the find;  

 The safety and security of the people in the surrounding area are 

important and must be taken in to careful consideration during the 

construction phase;  

 Local people are to be given employment preference; 

 All recommendations made by the specialists in reports compiled for 

this development should be adhered to at all times; 

 That GDARD approved the cycling track activity o the condition that 

the final alignment for the cycling track be submitted to GDARD and 

the CTMM land and environmental planning department for approval 

prior to the construction of such cycling track. The cycling track layout 

must also be supported by DWS;  

 A dedicated EMPr and rehabilitation plan for the cycling track 

construction and operational phases must also be submitted to 

GDARD for approval prior tot he commencement of construction with 

the cycling track. The plan must be compiled to prevent erosion and 

siltation; and  

 If GDARD regards the inclusion of the cycling track as problematic at 

this stage, the applicant is willing to apply for an amendment at a later 

stage to include the cycling track. It is however requested that GDARD 

not keep the approval of the external services back because of the 

cycling track, because the installation and upgrading of the services 

and the SANRAL road area regarded as priority projects. 
 
 

9.         THE NEEDS AND DESIRABILITY OF THE PROPOSED DEVELOPMENT (as per notice 792 

of 2012, or the updated version of this guideline) 

 

The proposed development (external services) is situated approximately 2km 

to the south of Mamelodi. The external services upgradings will 

accommodate the already approved Riverwalk development (previously 

known as African Renaissance Proper) as well as other developments in the 

area.  
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10.      THE PERIOD FOR WHICH THE ENVIRONMENTAL AUTHORISATION IS REQUIRED 
(CONSIDER WHEN THE ACTIVITY IS EXPECTED TO BE CONCLUDED) 

 
 
11.             ENVIRONMENTAL MANAGEMENT PROGRAMME (EMPr) (must include post 
construction monitoring requirements and when these will be concluded.) 

 
If the EAP answers “Yes” to Point 7 above then an EMP is to be attached to this report as an Appendix  
 

EMPr attached YES 

X 
  

10 years plus 
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 SECTION F: APPENDIXES 
 
The following appendixes must be attached as appropriate (this list is inclusive, but not exhaustive):  
 
It is required that if more than one item is enclosed that a table of contents is included in the appendix 

 
Appendix A: Site plan(s) – (must include a scaled layout plan of the proposed activities overlain on 
the site sensitivities indicating areas to be avoided including buffers)  
 
Appendix B: Photographs 
 
Appendix C: Facility illustration(s) 
 
Appendix D: Route position information – Not applicable 
 
Appendix E: Public participation information 
 
Appendix F: Water use license(s) authorisation, SAHRA information, service letters from 

municipalities, water supply information   
  
Appendix G: Specialist reports 
 
Appendix H: EMPr 
 
Appendix I: Figures 
 
Appendix J: Company Profile and CV 
 
Appendix K: Letter to GDARD 
 
Appendix L: Comment from Engineer 
 
Appendix M: Town Planning Approval and Comments 
 
Appendix N: DWS letter 
 
Appendix O: S21 Water Use License – K22 
  

 
CHECKLIST 
 
To ensure that all information that the Department needs to be able to process this application, please check that: 
 

  Where requested, supporting documentation has been attached; 
  All relevant sections of the form have been completed. 
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Facility Illustration(s)



13
05

1305

1
3
0
5

1
3

0
5

1305

1305

13
05

1
3
0
5

1305

1
3
0
5

1307

1307

1307

1307

1
3
0
7

1
3
0
7

1307

1
3

0
7

13
07

1
3
0
7

1307

13
09

1309

1
3
0
9

1
3
0
9

1309

1
3
0
9

1
3
1
1

13
11

13
04

1308

1308

13
08

1
3
0
8

1
3
0
8

1
3
0
8

13
08

1
3
0
8

13
08

1306

1306

1306

1306

1
3
0
6

1
3
0
6

1
3
0
6

13
06

1310

1310

1310

1310

1
3
1
0

1
3
1
0

1310

1306

R
9
9
0
,6

R
1
0
0
2

R
1
0
0
9
,4

R
9
9
8

1400

1420

1440

1460
1480

1500
1520 1540 1560 1580 1600 1620 1640 1660 1680 1700 1720 1740

30°

3
2
m

 R
O

A
D

 R
E

S
E

R
V

E

7
,4

m
4
m

7
,4

m

1
8
,8

m

3
2

m
 R

O
A

D
 R

E
S

E
R

V
E

7
,4

m
4

m
7

,4
m

1
8

,8
m

rive
r b

a
n
k

ri
ve

r 
b
a
n
k

rive
r b

a
n
k

rive
r b

a
n
k

rive
r b

a
n

k

S
E

R
V

IT
U

D
E

 A
9
2
3
6
/1

9
9
2

Y
 6

1
 5

0
0

Y
 6

1
 5

0
0

X 2 850 600

REMAINDER OF PORTION 241
OF THE FARM ZWARTKOPPIES 364-JR

RIVERWALK BOULEVARD CLASS 4A,
DUAL CARRIAGEWAY 7.4m WIDE IN
BOTH DIRECTIONS IN A
32m WIDE ROAD RESERVE

4000 x 1500mm PRECAST
BOX CULVERTS, CLASS 75S

OUTLET STRUCTURE WITH NATURAL
ROCK / BOULDERS LARGER THAN D=500mm,
DAYLIGHTING TO NATURAL STREAM

CONCRETE INVERT SLAB
AND WINGWALLS

RIVERWALK BOULEVARD CLASS 4A,
DUAL CARRIAGEWAY 7.4m WIDE IN
BOTH DIRECTIONS IN A
32m WIDE ROAD RESERVE

FUTURE MUNICIPAL WATER PIPE
IN SIDE FILL

1560 1580 1600

30°

Y
 6

1
 5

0
0

5
0

0
0

1
5

0
0

2
1

4
0

0
1

5
0

0
5

0
0

0

32400

37833

37833

30°

30°

A

A

5
0

0
0

150

1
5

0

4

3

2

1

8

7

6

5

9

10

119

118

122

121

120

136

98

97

96

87

86

85

84

83
74

75

76

70

71

72

73

62

63

64

65

57

58

59

60

61

45

54

55

49
50 51 52 53

46
4748

44
43

41
40

39 38

33
32

31

30 29 28

2120
1918

17
16 15 14

13

11

12

42

36

37

35

34

25

26

27

24

23

22

117 116 115
114 113

123
124 125 126

132133134135

99
100

101
102 103

104

105

106

107

108

109

110

111
112

129

128

127

130

131

95
94

93
92

91
90

89
88

82
81

80

78

77

79

68
69

67

66

56

LIFESTYLE

CENTRE

P
IT

C
H

PO
O
L

P
A
R

K

P
A
R

K

P
A
R

K

P
A
R

K

PAR
K

P
A
R

K

PAR
K

PAR
K

P
A
R

K

P
A
R

K

PAR
K

P
A
R

K

P
A
R

K

P
A
R

K

P
A
R

K

P
A
R

K

PAR
K

PAR
K

PAR
K

PAR
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

TH
O
R
O
U
G
H
FAR

E

PAR
K

P
A
R

K

P
A
R

K

P
A
R

K

PAR
K

PAR
K

T
H

O
R

O
U

G
H

F
A

R
E

T
H

O
R

O
U

G
H

F
A

R
E

TH
O

R
O

U
G

H
FA

R
E

PAR
K

GATE/H

VISTA/CLEAR-VUVISTA/CLEAR-VU

V
IS

T
A

/C
L
E

A
R

-V
U

V
IS

T
A

/C
L
E

A
R

-V
U

V
IS

TA
/C

LE
A
R
-V

U

P
A
R

K

PAR
K

PAR
K

VIS
TA

/C
LE

AR
-V

U

V
IS

TA
/C

LE
A
R
-V

U

VIS
TA

/C
LE

AR
-V

U

T
O

W
N

S
H

IP
 P

H
A

S
E

 1
T

O
W

N
S

H
IP

 P
H

A
S

E
 2

T
O

W
N

S
H

IP
 P

H
A

S
E

 2
T

O
W

N
S

H
IP

 P
H

A
S

E
 3

TOWNSHIP PHASE 3

TOWNSHIP PHASE 4

32m

BUFFER

32mBUFFER

UNDERPASS

WETLAND

WETLAND

se
rvitu

d
e

 6
,0

0
m

 w
id

e
 S

G
 N

o
 A

 9
2

3
6

/1
9

9
2

servitude 6,00m
 w

ide S
G

 N
o A

 9236/1992

se
rvitu

d
e

 2
,0

0
m

 w
id

e
 S

G
 N

o
 A

 9
2

3
6

/1
9

9
2

se
rvitu

d
e

 2
,0

0
m

 w
id

e
 S

G
 N

o
 A

 9
2

3
6

/1
9

9
2

4.298162

4.300

4.320
4.340

4.360

4.380
4.400

4.420

4.440

4.460

4.480

4.500

4.520

4.540

4.560

4.580

4.600

4.620

4.640

4.660

4.680
4.700

4.720

4.740

4.760

4.780

4.800

4.820

4.840

4.860

4.880

4.900

4.920

4.940

4.960

4.980

5.000

5.020

5.040

5.060

5.080

5.100

5.120

5.140
5.160

5.180

5.200
5.220

5.240 5.260

5.280
5.300

5.320 5.340 5.360 5.380
5.400

5.420 5.440 5.460 5.480 5.500 5.520 5.540 5.560 5.580 5.600 5.620 5.640
5.660 5.680

5.700 5.720
5.740

5.760
5.780

5.800
5.820

5.840
5.860

5.8
80 5.900

5.920
5.940

5.960
5.980

6.000 6.020
6.040

6.060
6.080

6.1
00 6.120

6.140
6.160

6.180

6.200 6.220
6.240

6.260
6.280

6.300 6.3
20

6.340
6.360

6.380
6.400 6.420

6.440 6.460
6.480 6.500 6.520 6.540 6.560 6.580

6.600 6.620 6.640 6.660 6.680
6.700

6.720
6.740

6.760
6.780

6.800
6.820 6.840

6.860
6.880

6.900
6.920

6.940
6.960

6.980
7.000 7.009151

C
O

R
L
Y

D
IA

L
A

A
N

D
E

L
A

G
O

A
 B

A
Y

-L
A

A
N

16m

B
A

L
L
Y

 B
U

N
IO

N
 A

V
E

N
U

E
 1

3
m

BALLY BUNION AVENUE 13m

DISTILLERY

20m

8
m

B
A

R
B

E
R

T
O

N
 L

A
A

N

B
A

R
B

E
R

T
O

N
 L

A
A

N

DORAL CLOSE 13m

D
R

IV
E

FRO
ST C

LO
SE 1

3m

BURGERSFORT STRAAT

CLAASSENS CLOSE 13m

A
G

R
IC

U
L
T

U
R

E
 L

A
A

N

O
U

T
JO

-O
O

R
D

LANGER AVENUE 13m

LAUREL VALLEY STREET 16m

M
A

P
IU

S
-O

O
R

D

H
A

T
H

E
R

LE
Y

LA
A

N

LOCKE S CLOSE 13m

LOERIESFONTEINSINGEL

MENION CLOSE

P
E

B
B

LE
 B

E
A

C
H

 D
R

IV
E

 25m

G
L
E

N
C

O
E

 O
O

R
D

G
LE

N
EAG

LE
S

GLENEAGLES

N
E

L
L
M

A
P

IU
S

 W
E

G

H
E

C
T
O

R
S

P
R

U
IT

LA
A

N

LA QUINTA

LA QUINTA STREET 16m

MILLER CRESCENT 13m

NICKLAUS STREET 16m

NICKLAUS AVENUE 16m

NICKLAUS STREET 16m

N
IC

K
LA

U
S

 S
T
R

E
E

T
 1

6m

U
P

LA
N

D
S

T
R

E
V

IN
O

 A
V

E
N

U
E

SCHLICKMANN-LAAN

SPYGLASS CLOSE 13m

SUNNINGDALE AVENUE 13m

SWARTKOPPIESLAAN

SO
TO

G
RANDE S

TREET

GROOTNOEMNOEM AVENUE

U
P

LA
N

D
S

 A
V

E
N

U
E

STELLENBERG ROAD 3.50 m

U
P
LA

N
D

S
 A

V
E
N

U
E

R
U

B
ID

IU
M

 S
TR

E
E
T

VERGELEGEN A
VENUE

HOOPOE CRESCENT

W
A
G

TA
IL

 S
TR

E
E
T

HOOPOE CRESCENT

S
IL

V
E
R

 P
LA

C
E

KINGFISHER CRESCENT

HOOPOE CRESCENT

ROBIN STREET

CROW STREET

W
A
G

TA
IL

 S
TR

E
E
T

CRESCENT

HOOPOE

CRESCENT

C
U
C
KO

O

BAR
N
 O

W
L 

STR
EET

SW
ALLOW

 STREET

G
E
O

R
G

E
 B

O
U

LE
V
A
R

D

LOURIE STREET

HADEDA CRESCENT

H
A
D

E
D

A
 C

R
E
S
C

E
N

T

BARBET STREET

KINGFISHER CRESCENT

K
IN

G
FI

S
H

E
R

 C
R

E
S
C

E
N

T

CUCKOO CRESCENT

C
U

C
K
O

O
 C

R
E
S
C

E
N

T

BARN OWL STREET

CUCKOO CRESCENT

JOHANN PLACE

JO
H

A
N

N
 P

LA
C

E JOHANN PLACE

G
E
O

R
G

E
 B

O
U

LE
V
A
R

D

HADEDA CRESCENT

DOVE STREET

VON BACKSTR?M BLOULEVARD

S
H

R
IK

E
 S

T
R

E
E

T

GUINEA FOWL STREET

GUINEA FOWL STREET

S
T

E
E

N
B

O
K

 S
T

R
E

E
T

G
UINEA FO

W
L STREET

DUIKER CRESCENT

GUINEA FOWL STREET

H
ER

O
N
 S

TR
EET

F
IS

H
 E

A
G

L
E

 S
T

R
E

E
T

F
IS

H
 E

A
G

L
E

 S
T

R
E

E
T

FISH EAGLE STREET

FISH
 EAG

LE STR
EET

GUINEA FOWL STREET

F
IS

H
 E

A
G

L
E

 S
T

R
E

E
T

N
O

K
W

A
 S

T
R

E
E

T

H
IL

L
S

ID
E

 S
T

R
E

E
T

HILLSIDE STREET

TROONCRESCENT

H
ILLS

ID
E

 S
T
R

E
E

T

TROON CRESCENT

GLENEAGLES DRIVE GLENEAGLES DRIVE

CASTLE PINE CRESCENT

S
H

O
A
L C

R
E
E
K
 C

R
E
S
C

E
N

T

SHOAL CREEK CRESCENT

WATSON CRESCENT

OYSTER BAY STREET

MUIRFILED BOULEVARD

MUIRFIELD BOULEVARD

SPANISH BAY STREET

O
A

K
M

O
N

T
 S

T
R

E
E

T

ELS STREET

NORMAN STREEET

SPANISH BAY STREET

G
LE

N
E
A
G

LE
S
 D

R
IV

E

LO
C

K
 S

TR
E
E
T

LOCK STREET

PLAYER STREET

O
A

K
M

O
N

T
 S

T
R

E
E

T

GLEN EAGLES DRIVE

OYSTER BAY STREET

STELLENBERG ROAD

GROOTNOEMNOEM AVENUE

VERGELEGEN AVENUE

M
IK

E
 B

O
U

LE
V
A
R

D

TRADE CENTRE

M
EER

LU
STW

EG

BENDEMAN BOULEVARD

M
IK

E
 B

O
U

LE
V
A
R

D

M
IK

E
 B

O
U

LE
V
A
R

D

M
IK

E
 B

O
U

LE
V
A
R

D

M
IK

E
 B

O
U

LE
V

A
R

D

M
IK

E
 B

O
U

LE
V
A
R

D

M
IK

E
 B

O
U

LE
V
A
R

D M
IK

E
 B

O
U

LE
V
A
R

D

CARLA CLOSE

CHRISTELLE STREET

C
H

R
IS

T
E

L
L
E

 S
T

R
E

E
T

MARECEL

MARECELL CRESCENT

MARECELL CRESCENT

CRESCENTM
A

R
E

C
E

L

C
R

E
S

C
E

N
T

CHRISTELLE

STREET

MARELU
STREET

MARELUSTREET

MARELU STREET

M
A

R
E

L
U

 S
T

R
E

E
T

CHRIS
TELLE S

TREET

CHRISTELLE STREET

MARELU STREET

MARELU STREET

M
ARELU

STREET

BENDEMAN

B
O

U
LE

V
A
R

D

B
E

N
D

E
M

A
N

B
O

U
L
E

V
A

R
D

C
H

R
IS

T
E

L
L
E

 S
T

R
E

E
T

C
H

R
IS

TE
LL

E
 S

TR
E
E
T

M
A

R
E

C
E

L
L
 C

R
E

S
C

E
N

T

STREET

ROAD

B
E

N
D

E
M

A
N

 B
O

U
L
E

V
A

R
D

STREET

STREET

S
T
R

E
E
T

S
T

R
E

E
T

STREET

STREET

STREET

STREET

STREET

STREET
STREET

STREET

STREET

STREET

STREET

L
A

N
E

L
A

N
E

LANE

STREET

S
T

R
E

E
T S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
TS

T
R

E
E

T

S
T

R
E

E
TS

T
R

E
E

T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
TROAD

STR
EET

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

L
A

N
E S
T
R

E
E

T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T
R

E
E

T
S

T
R

E
E

T

S
T
R

E
E

T

S
T

R
E

E
T

S
T
R

E
E

TS
T
R

E
E

T

S
T
R

E
E

T

STREET

STREET

STREET

STREET

STREET

STREET

STREET

S
T

R
E

E
T

STREET

S
T

R
E

E
TS

T
R

E
E

T

S
T

R
E

E
T

S
T
R

E
E

T

STREET

STREET

STREETSTREET STR
EET

STREET

STREET

STREET STREET

STREET

STREET
STREET

STR
EET

S
T

R
E

E
T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREETSTREET

STREET
STREET

STREET

STREET

STR
EET STREET

STREET

STREET
STREET

STR
EET

STREET

STREET

S
T

R
E

E
T S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
TS
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

STREET

S
T

R
E

E
T

S
T
R

E
E
T

STREET

S
T

R
E

E
T

STREET

STREET
STREETSTR

EET

STR
EET

613 12

13

14

15

16

17

18

19

24

20

21

22
23

25

26

34

27

28

29
30

31

32

33

215

1733

220

219

214

1734

223

439

617

602

612

RE/1426

322

323

324

325

326

327

846

9/201

1727

81

82

72
73

74

75

76

77

78

80

79

79

81

86

60
61

62 64
65

67

70
71

72

74

76

78

510511

513
515

548

550
552

553
555

557

627

150
151

153

867

456

457

459
460

462

464
465

467
470

471

472

477

482
483484

485486
487

489
491492

495

496
497

498
499

501

503

505

507
508 516

518

519

521

523524

527

529
530

531

533

535
538

539

540

542
543

545

547

559
560

562

564

616
617

619

621
622

624

626

797

799

800

802
803

857

859
860

862

864
865

869

870

872

874

875

878

880

881883

884

886

888

889

891

893

894

896

898

899

902

974

354

355

357
359 360

362

364

366

367

369 370

372

375

377
378

380

382

383
385

386

388

390
391

314
315

317

319 320
321 323

324

326

328

329

332

334

335

337

339
340

342

345
346

348
349

350

352

195

541

576

614

189

190

192

193

197

198

200

202

203
205

207

208

210

212

213

216

218

225

227
229

230

232
233

235

237

238

241

242

244

246

247

249

251

252

254

255

257

259

260

262263
265

267268269

393

395

396

399

401
402

404
405

407

409

410 412 413 415 417
418

420

422
423

426

428
429

431

433
434

436

438

441

443

444

446

448

449

451

454

455

456 457
459

461
463 464

466
467

469

471
473474

476

478

479

481

482 484
486

487

489

491
492

497

499

501

502

504

506

508

510

511

513

515

516

518

520

RE/599

1/599

1/526

528

530

532

533

535

536

538

540

543

545

546

548

550

552

555

557

563

565

566

568

569
570 571

573

575

578

579

581

583

584

586

588

589

591

594

595

597

601

602

604

605

607

609

610

612

615

617

618

620
622

624
625

627 629 630 632
634

636
637

639

641

642

644

645

647

648

650

651

653655656658660661

698

701
704705707709710712714

716

717

719

720

726

727

729

731
732 734 735 738

740741743

745

748

751

753

757

758

760

761

271
273

275

276

278280

281

283

285

286

288

290

292

294

296

298

299

301

303

306

308
309

311
736

82

502

876

901

313

343

397

505

593

697

750

1

2

3
4

5

6

7

8

9

10

11

1732

1821

1/907
2/907

3/907

10879

11458

11457

7746

83

104

105

106

107

108

109
110

111

480

481

488
490

493

536

541

544

546

549

551

554

615

798

801

858

861

863

63

66

68

73

75

77
80

83

84

152

458

461

463

466

468

473

476

478

500

504

506

509

512
514

517

520

522

525

528

532

534

556

558
561

563

618

620

623

625

866

868

871

873

877

879

882

885

887

890

892

895
897

900

201

204

206

209

211

217

188

191

194

196

199

256

258

261
264

266

270
272

274

277

316

318

322

325

327

331

333

336

338

379

381

384

387

389

392

394

398

400

403

440

442

445

447

450

453

458
460

462

500

503

507
509

512

514

549

551

554

556
603

606

608

611
613

616

619

621

728

730

733
737 739

742

744

746

749

752

754

756

759

762

224

226
228

231

234
236

239

243

245

248

250

253

279

282

284

287

291

293

295

297

300

302

305

307

310

312

341

344

347

351

353

356

358

361
363

365

368

371

373

376

406

408

411 414 416

419

421

425

427

430

432

435

437

465

468
470

472

475

477

480

483
485

488

490

493

498

517

519

527

529

531

534

537

539

542

544

547

564

567

572

574

577

580

582

585

587

590

592

596

598

600

623

626

628 631 633

635

638
640

643
646

649

652654657659

703706708711713715

718

721

702

526

289

374

424

240

304

439

553

3/763

1/763

1729

RE/1620

2414

3403

693

84

85

848

514

1784

1785

687

688

738

2/39

3/39RE/39

564

596

35

36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53 54
55

56

57

5859

60

61
62

636465

66
67

68

69 70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

8586

87

88

89

600

601

199

200

616

615

611

689

690

106

107

108

109
110

111 112 113 114

115

116

117

118
122

123

124

125

126

127

128

129

130

445

446
447

448

449

450

451

452

453

454

455
456 457 458

459

460

461
462

463

464465

466
467

468
469

470
471

472
473

474
475

476
477

478
479

480481

482
483

484
485

486
487

488

489

490

491

492
493

494
495496

497

498

499
500

501
502

503

504
505

506
507

508

509

510
511

512

513

514
515

516
517

518

519

520

521

522

523

524

525
526 527 528

529

530

531

532
533534

535

536537

538

539

540

541
542

543

544

545

546

547

548 549
550

551

552

553

554
555

556

557558

559
560

561
562

563

564
565

566

567

568

569

570

571

572

573

574

575

576
577578579580

581

582

583

584
585

586

587 588

589

590

591

592 593

594 595
596

597
598

599605

1/201

2/201

3/201

4/201

5/201

6/201

7/2018/201

27/35
28/35

29/3530/3531/35
32/35

33/35

34/35

7/35 8/35

9/35
10/35

11/35
12/35

13/35
14/35

15/35

16/3517/35
18/35

19/35

20/3521/3522/35

23/3524/35

25/35
26/35

1/35
2/353/354/35

5/356/35

849
1/1585

1/1459

1458

36/1472

2/1472

4/1472

5/1472

6/1472
7/1472

8/1472
3/1472 9/1472

10/1472

35/1472

11/1472

12/1472

15/1472

16/1472
17/1472

18/1472

19/1472

21/1472

22/1472
23/1472

24/1472

25/1472

26/1472
27/1472

28/1472

29/1472
30/1472

33/1472
34/1472

37/1472

38/1472

39/1472

40/1472
41/1472

42/1472

43/1472
44/1472

45/1472

46/1472
47/1472

48/1472

50/1472

1598

1599

1600

1605

1606

1607

1601

1602

1603

1604

1595

1596

1597

1592

1593

1594

1722

1610

1612

1613

1628
1629

1630 1615

1616

1617

1618

1619

1621

1614

1631
1632

1633

1634

1635

1622

1623

1624
1625

1626

1627

1643

1644

1645

1646

1650

1651

1652

1636

1637

1638
1639

1640

1641

1642

1647

1648

1649

1702
1703

R/1704

1501150215031504

1505 1506 1507 1508 1509 1510 1511 1512

1513

1514

1515

1516

R/1517

151815191520152115221523

1524

1695

1696

1697

1698

1699

1700

1701

1705

1706

1707

1708

1/1704

2/1704

3/1704

1487

1488

1489
14901491149214931494

1495

1496

1497

R/149814991500

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1688

1689

1690

1691

1692

1693

1694

1653

1654

1655

1656

1657

1658

1659

1660

1682

1683

1684

1685

1686

1687

1525 1526 1527 1528
1529 1530

1531

1533

1534

1535

1536

1537

1538

1539

1540

1541

1542

850

851

852

853

855

856

857

858

859

860

861
862

854

864
865

863

866

869

867
868

1555

1556

1557

1558

1559

1561

1562

1563

1564

1565

1566

1543

1544

1545
1552

1553 1554

1560

1567

1568

1569

1570

1571

870

1423

1424

1425

1721

1581

1582
1572

1573

1574

1575

1576

1577

1578

1589

1590

2/1517

1/1517

1/1498

1419

1583

1584

R/1585

1586

1587

1588

1428

1429

1420

1421

1422 1430

1477

1/14781726

1480

1481

1482

1483

1452

1453

1454

1455

1456 R/1460
1461

1462

1463

1464

1465

1435

1436

1437

1438

1484

1485

1439

1440

1441
144214431444

1445

1446

1447

1448

1449

1450

1451

1431

1432

1433

1434

1466

1467

1468

1469

1470

1471

1473

1474

1475

1476

1/845

2/845

3/845

881
882

883
884

890
891

892
893

894
895 896

897
R/898

904

1/830

1/898

1/903
49/1472

885
886

887
888

889

1486

871
872

873
874

875
876

877

878
879

880

899

900

901

902

R/903

303
304

305

306

307

308

309

310

311

312

313

314

315 316

317

318319

320

321

328

329

330

331

332
333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352
353

354

355356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371 372

373

374

375
376

377 378 379
380 381

382

383
384

385

386
387

388

389

390

391

392

393

394
395

396
397 398

399

400

401

402

403

404405

406

407

408

409
410

411

412

413

414

415

416

417418

419

420

421

422

423

424

425

426

427
428

429

430

431

432
433

434

435

436

437

438

439

440

441

442

443

444
604

202

203
204

205
206

207
208

209210
211

212

213

214

215

216
217

219

220

221

222 223

224
225

226

227
228229

230

231
232

233

234

235

236

237
238

239

240

241

242

243

244
245

246

247

248

249

250

251

252

253

254
255

256

257

258

259

260
261

262

263

264

265

266

267

268 269

270

271
272

273

274

275

276

277 278

279

280281
282

283

284

285

286

287

288

289
290

291

292

293

294

295

296
297

298

299

300
301

302
603

91

92

93

9495

9697

98

99

100

101

102

103

104

105

106

107

108109110

111

112
113

114

115

116

117

118

119

120

121

122
123

124
125

126

127

128
129

130

131

132
133

134

135

136
137

138

139

140

141

142

143

144

145
146

147

148

149

150

151

152

153

154

155

156

157
158

159

160

161

162

163
164

165166

167
168

169

170

171

172

173

174

175

176

177

178

179

180
181

182

183

184185

186
187

188

189

190
191

192
193

194

195

196

197

198

199

200

602

822

823

824

825

826

827

828
829

R/830

831
832

833
834

657

658

659

660

661

662

663

664

665

676

627

628
629

630
631

632

633
634

635
636

637

638
639

640
641

642
643

644
645

646

647
648

649

650

651

652

653

654

655

666
667

668

669

670

671

672

673

674

675

605

606

607

608

609
610

611
612

613
614

615
616

617
618

619

620
621

622
623

624
625

626

505
506

507
508

509

510
511

514
515

516

517

518
519

520

521

522

523

524
525

526

527

528

529

532
533

534
535

536
537

538
539

540

541
542

543

544

545

546
547

548

549
550

551
552

553
554

555
556

557

558
559

560
561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578
579

580
581

582

583

584

585

586

587
588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604
736

298

299

300

301

302

303

304

305

306

307

308

309

310
311

312

313

314

316

317

318

319

320

321

322

323

324

325

326

327

328

329

331

332

333

334

335

336

337

338

339

340

341

342

343

344 346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

362

363

364

365

366

367

370

371

372
373 374

375

376

377

378

379
380

381
382

383

384

385

386

387

735

733

RE/732

388
389

390
391

392

393
394

395
396

397

398
399

400
401

402
403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419
420

421
422

423
424

425
426

427
428

429
430

431
432

433
434

435
436

437
438

439

440

441

442

443
444

445
446

447
448

449
450

451

452

453
454

455

456
457

458
459

460

461

462

463

464
465

466

467
468

469

470
471

472

473

474

475

476

477

478

479

480

481

482
483

484
485

486

487
488

489
490

491
492

493

494
495

496
497

498
499

500

501
502

503

504

205

206

207

208
209

210211212
213214215216

217

218

219

220

221

222

223

224

225

226

227
228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284
285

286

287

288289290291
292

293

294

295

296

297

734

201

202

203

204

835843

844

2/1478

1/1460

R/1459

821

836

837
838

136

135

40

41

42

43

44

45

46

47

48

49

50

51

52

53 54
55 56 57

58 59
60

61 62 63 64

R/66

67

68
69

70
71

72
73

74

3/1620

75

76

77

78

79

80

81 82

83

84

85

86

87

88

90

91

92

93

94

95

96

97

98

99
100101

102
103

104
105

106

107

108

109

110

111

112

113
114

115
116

117

118

119

120

121

122

123

124

125

126

127
128

129

130

131

132

133
134

179

180

181

182

183

184

178

177

176

175

174

173

172

171

170839

169

168

167

166

165

840
RE/841

RE/842
162

163

164

156

157

158

159

160

161

185

186

187

188

189

190

198

191

192

194

196

193

195

148

149

150
151

152

153154
155

147

146

145

144

143
142

141

140

139

138

137

197

R/737

3/737
2/737

1/737

4/845

54/1472
RE/20

53/1472

1666

1667

711

699

698

727

723

722

712

705

704

1/600

1/732

2/732

445

446

447

448

449

450

451

452

453

454

455

456

603

459

460

462

461

467

468

604

474

479 480

481

482

483

484

487

488

489

490

491

492

493

609

497

500

501

502

507

508

509

510

511

512

513

514

515

516

517

518

521

522

525

526

528

529

530

531

532
533

534

535

536

537

538

539

540541

542

543

544

545

546

547
548549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

566

570

568

569

527

1634

1635

1677

1679

1678

565

679

680

2/763

1725

RE/722

18/1412

RE/4/763

RE/723

1730

RE/1611

1/1611

2/1611

3/1611

4/1611

7/1611

452

4/9075/907

6/907

7/907
8/907

9/907
10/907

11/907
12/907

13/907
14/907

15/907

16/907
17/907

18/907
19/907

20/907

21/907

22/907
23/907

24/907

25/907

26/907
27/907

28/907
29/907

30/907

31/907
32/907

33/907

34/907

35/907

36/907
37/907

38/907

39/907

40/907

41/907

42/907

43/907

44/907

45/907
46/907

47/907
48/907

49/907

209

210

1/37 2/37

4/37 3/37

1/89

215

1777

1776

728

706
707

708

709

710

713
714

715 716 717

718

719

720

721

10880

11459

9/3
8/3

7/3
6/3

4/3
3/3

2/3
1/3

103

112

12

11

10

9

8

7

6

5

4

1/39

194

179

173

174

11055

11056

11057

111811118211183
11184

11185
11186

11187
11188

11189
11190

11191
11192

11193
11194

1119511196

11099
11100

1110111102
1110311104

11105
11106

11107
11108

11573
11574

11575
11576

11577
11578
11579

11580

11581
11582

11583
11584

11585
11586

11587

11588
11589
11590

11591

11592

1217712178
12179

12180
12181

1218212183
1218412185

12186

12187
12188
12189

12190

1219112192
12193121941219512196

9162
9163

916491659166916791689169
9170

91719172

91739174

91759176

91779178

91799180

9181

9467

94689469

947094719472

94739474

947594769477

94789479

948094819482

94839484

9485

9772
9773

9774

9775

9776

9777

9778

97799780
9781

9782
978397849785

9786 97879788 9789

10077

10078

10079

1008010081

100821008310084

1008510086

100871008810089

1009010091

100921009310094

10095

8457

84588459

846084618462

84638464

846584668467

84688469

847084718472

84738474

8475

8764
87658766

8767
8768

8769
87708771

8772
8773

8774

8775

8776

8777

8778

8779
8780

8781

8782

176

175
177

178

193

187
188 189

190

191

192

196

185184

183
182

181

180

150

11197
11198

11199
11200
11201

11202
11203
11204

11205
11206
11207

11208

112091121011211
11212

11213
11214

11215
11216

11109
11110

1111111112
1111311114

11115
11116

11117
11118

11119
11120

111211112211123
11124

11125
11126

11127
11128

11593
11594

11595
11596

11597
11598

11599
116001160111602

11603
11604

11605
11606

1160711608

11609
11610
11611
11612

12197
12198

12199
12200

122011220212203
12204

12205
12206
12207
12208

1220912210
122111221212213

1221412215

12216

9182

91839184

91859186

91879188

9189

9190

9191

9192

91939194

91959196
91979198

94869487

94889489

949094919492

94939494

949594969497

94989499

950095019502

95039504

9790
9791

9792
9793

9794
9795

9796
9797

9798
9799

9800

9801
98029803

9804

9805
9806

9807

9808
9809

10096

100971009810099

1010010101

101021010310104

1010510106

101071010810109

10110

10111

10112

10113

8476

84778478

847984808481

84828483

848484858486

84878488

848984908491

84928493

8494

8783

8784

8785
8786

87878788

8789

8790
8791

8792

8793
8794

8795

8796
8797

8798

87998800

8801

151

152

153

154

155

156

157

158

159

160
199

161
162

163
164 171

170

11217
11218

11219
11220

11221
11222

112231122411225
11226

11227
11228
11229
11230

11231
11232
11233

11234
11235

11236

11129
11130

11131111321113311134

11135
11136
11137
11138

11139
11140

1114111142
1114311144
11145

11146
11147

11148

11613116141161511616
11617

11618116191162011621
11622

11623
11624

11625
11626

11627116281162911630
1163111632

1221712218
122191222012221

12222

11790
11791

11792
11793

11794
11795

11796

11797
11798

11799
11800

11801

11802
11803

919992009201920292039204920592069207920892099210921192129213921492159216921792189219

9505

9506

95079508

950995109511

95129513

951495159516

95179518

951995209521

95229523

9810

9811

9812
9813

9814

9815

9816
981798189819

9820 98219822

98239824

9825

9826

9827

9828

9829

10114

10115

1011610117

10118

1011910120

1012110122

10123

1012410125
10126

10127
10128

10129

10130
10131

10132

84958496

84978498

849985008501

85028503

850485058506

85078508

850985108511

85128513

8802

88038804

8805

8806

8807
88088809

8810

881188128813

8814

8815

8816

88178818

88198820

1/4

2/4
3/44/4

5/4
6/4

7/4

169

168

167

166

138

149

148

139

198

140

143

144

145

142
141

147

146

11237
11238
11239

11240
1124111242

11243
1124411245

1124611247
11248

112491125011251
11252

11253
11254

11255
11256

11149
11150

11151
111521115311154

11155
11156
11157
11158

11159
11160

1116111162
1116311164
11165

11166
11167

11168

116331163411635
11636

11637
11638

1163911640
116411164211643116441164511646

11647
11648
11649
11650

11651
11652

11804

1180511806

11807
11808

11809
118101181111812

118131181411815
11816118171181811819

11820
11821

1182211823

922092219222
9223

92249225

9226922792289229
9230

9231
9232

9233
92349235

9236
9237

9238

952495259526

95279528

952995309531

95329533

953495359536

95379538

953995409541

9542

9830

9831
9832

9833

9834

9835

9836
9837

9838

9839
9840

9841
9842

9843

9844
9845

9846
9847

9848

1013310134

10135
10136

10137
10138

10139

10140
10141

10142

10143

10144

10145

10146
10147

10148
1014910150

10151

851485158516

85178518

851985208521

85228523

852485258526

85278528

852985308531

8532

8821

88228823

882488258826

8827882888298830

8831

8832

8833

8834

8835
8836

8837

8838

8839

8840

496

506

505

504

503

607

8/4
9/4

10/4
11/4

12/4

9/479
10/47911/479

12/479
13/479REM/479

56
5554

53 52 51

47

46

48

49

45
44

50

43
42

68

1125711258
112591126011261

112621126311264

11265
11266

11267
11268

11269
1127011271

11272112731127411275
11276

11169
11170

11171
111721117311174

11175
11176
11177
11178

11179
11180

11460
11461

11462
11463

11464
11465

11466
11467

11653116541165511656116571165811659
11660

11661
11662

1166311664116651166611667
116681166911670

11958

11959

118241182511826
11827118281182911830

11831

11832
11833
11834
11835

1183611837
1183811839118401184111842

11843

92399240

9241

92429243

9244
9245

92469247

924892499250

92519252

925392549255

92569257

9543

9544

9545

9546

9547

95489549

9550

9551
9552

955395549555

95569557

955895599560

9561

9849

9850

9851
9852

9853

9854

9855

9856

9857

9858

9859

98609861

9862

98639864

98659866

10152

10153
10154

10155

10156
10157

10158

10159
10160

10161

1016210163

10164
10165

1016610167

101681016910170

8247

8533

853485358536

8537

8538

853985408541

8542

854385448545

8546

85478548
8549

8550

8551

8841
8842

8843
8844

8845
8846

8847
8848

8849

8850
8851

8852

8853

8854

8855

8856
8857

8858

8859

8860

67

66

65

64116

115

69

70

114
113

71

197

63

60

119

118

117

10881

11058

112771127811279
11280

11281
11282

11283
112841128511286

1128711288
1128911290

1129111292

11293
11294

11295
11296

11468
11469

11470

11471

11472114731147411475
1147611477114781147911480114811148211483

11484114851148611487

1196011961

11962
11963

11964
1196511966

11967
11968

11969
11970

11971

11972
11973

11974
11975

11976
11977

11978

11844
11845

11846
11847

11848118491185011851
11852118531185411855

11856
11857118581185911860118611186211863

925892599260

92619262

926392649265

92669267

926892699270

92719272

927392749275

9276

9562

956395649565

95669567

956895699570

95719572

957395749575

95769577

957895799580

9867
98689869

987098719872

9873

9874 9875 9876

9877
98789879

9880
9881

9882
9883

9884

9885

1017110172

101731017410175

1017610177

10178

10179

10180

1018110182

10183

10184

10185

10186

10187

10188

1018910190

82488249

8250825182528253

82548255

8256

85528553

8554

855585568557

8558

855985608561

8562

856385648565

8566

8567

8568

85698570

8861

8862
8863

8864
8865

8866
88678868

8869
8870

8871

8872
8873

88748875
8876

8877
8878

8879

121

122

123

124
125

196

120

137

136
135

126
127

128

129

130

134

133

132

11788

11789

11955

12223

10882

10883
10884

1129711298
1129911300

113011130211303
11304

1130511306
11307

11308
11309

11310
11311

1131211313
11314

1131511316

114881148911490
11491114921149311494114951149611497

11498114991150011501115021150311504115051150611507
11508

11979
11980

11981
11982

11983
11984

11985
11986

11987
11988

11989
11990

11991
11992

11993
11994

11995
11996

11997

118641186511866
118671186811869118701187111872118731187411875

11876
11877
11878

118791188011881
11882

11883

9277

9278

9279

92809281

928292839284

92859286

928792889289

92909291

929292939294

9295

95819582

958395849585

95869587

9588

9589

9590

9591

9592
9593

9594

95959596

9597
9598

9599

9886

9887
9888

9889

9890
9891

9892

9893

98949895

9896

9897

9898

9899

9900

9901
9902

9903

9904

101911019210193

1019410195

101961019710198

1019910200

102011020210203

10204

10205

10206

1020710208

10209

857185728573

85748575

857685778578

85798580

858185828583

85848585

858685878588

8589

8880
8881

8882

88838884

8885

8886

8887

8888

8889

8890
8891

8892

8893
8894

8895

8896

8897

8898

131

36

38

40

41

86
87 88

89 90 91 92

195
97

9899
100

1088510886
10887

1088810889

1089010891
10892

10893
10894

1089510896
10897

1089810899

1090010901
10902

10903

113171131811319
11320

11321
113221132311324

11325
11326

11327
11328

11329
11330

11331
11332

11333
11334

1133511336

115091151011511115121151311514
11515115161151711518115191152011521115221152311524

11525

116711167211673

11998
11999

12000
12001

12002
12003

12004
12005

12006
12007

12008
12009

12010
12011

12012
12013

12014
12015

12016

11884
11885

11886
11887

11888118891189011891

11892
11893
11894
11895
11896 11897118981189911900

11901
11902

11903

9296

929792989299

93009301

930293039304

93059306

930793089309

9310
9311

9312

9313

9314

9600

9601
9602

9603

9604

9605
9606

9607
9608

9609
9610

9611
9612

9613
9614

96159616
9617

9618
9619

9905

9906
9907

9908

9909 9910

9911
9912

99139914

9915

99169917

99189919

9920

99219922

9923

1021010211

1021210213

102141021510216

1021710218

102191022010221

1022210223

10224

10225

8590

859185928593

85948595

859685978598

85998600

860186028603

86048605

8606

8607

8608

8609

8899

8900

8901

8902
8903

8904

8905

8906
8907

8908
8909

8910

8911

8912

8913
8914

8915

8916

8917

101102

24
25 26 27

29

31

32

33 34
18171615

1413

23

10904

1090510906
10907

10908
10909

1091010911
10912

1091310914

10915
10916

10917

10918
10919

1092010921
10922

11337
11338

11339
11340
11341
11342

11343
11344

11345
11346
11347

11348

11349
1135011351

11352
11353

11354
11355

11356

11674
1167511676116771167811679116801168111682116831168411685

116861168711688116891169011691
1169211693

12017
12018

12019
12020

12021
12022

12023
12024

12025

12026

12027
120281202912030

1203112032
120331203412035

12036

11904
11905

11906119071190811909

11910
11911
11912
11913
11914

11915

11916
11917
11918

11919
11920

11921
11922
11923

9315
93169317

9318

9319

9320

9321
93229323

9324

9325

9326

9327

9328

9329
9330

9331
93329333

9620

9621

9622
9623

9624

9625
9626

9627

9628

9629
9630

9631

9632
9633

9634
9635

9636

9637
9638

99249925

9926
9927

9928
9929

9930

9931
9932

9933
99349935

9936
9937

9938
9939

9940

9941
9942

8002

8003
8004

8005

8006
8007

8008 8316

83178318831983228323

86108611

8612

861386148615

8616

86178618

8619

862086218622

8623

86248625

8626

862786288629

8918
8919

8920

8921
8922

8923
8924

8925

8926

8927

8928
8929

8930

8931

8932
8933

8934

8935

8936

22 21 20
19

10923
10924

1092510926
10927

10928
10929

109301093110932

10933
10934

1093510936
10937

10938
10939

1094010941

11357
11358

11359
11360

11361
11362

11363

11364
113651136611367

11368
11369
11370

11371
11372
11373

11374
11375

11376

11694
11695

11696
11697

11698

11699
11700

11701
11702

11703
11704
11705
11706
11707

11708

11709
11710
1171111712

11713
11714

12037

12038
12039
12040
1204112042

120431204412045
1204612047

1204812049
12050

12051
12052
12053

12054
12055

12056

11924
11925

11926
11927
11928

11929
11930

11931
11932
11933

11934
11935

11936
11937
11938

11939
11940

11941
11942

9334
9335

9336
93379338

93399340

934193429343

93449345

934693479348

93499350

93519352

9639
9640

9641

9642

9643

9644
9645

9646

9647
9648

9649

9650
9651

9652

9653

9654
9655

9656

9657

9943
99449945

9946
9947

9948

9949
99509951

9952

9953
9954

9955

9956

9957
9958

9959

9960

9961
9962

83248327832883298332833383348337833883398342

8630

86318632

863386348635

86368637

863886398640

86418642

864386448645

86468647

8648

8937

8938
89398940

8941
8942

8943
89448945

8946
8947

8948
89498950

8951
8952

8953
89548955

10942

1094310944

10945
10946

10947
10948

10949

10950

10951

10952
10953

10954
10955

10956
10957

10958
10959

10960

11377
11378

113791138011381
11382

11383
11384

11385
11386

11387
11388

11389
11390

11391
11392

11393
11394

1139511396

11715
117161171711718117191172011721

11722
11723

11724
117251172611727

1172811729

11730
11731
11732
11733

11734

1205712058
12059120601206112062

12063
12064

12065
1206612067

1206812069
120701207112072

12073
12074
12075

12076

11943

11944
11945

11946
11947
11948

11949
11950

11951
11952

11953

11954

11957

11956

9063
9064

9353

93549355

935693579358

93599360

936193629363

93649365

936693679368

93699370

9371

9658

9659
9660

9661

9662

9663

9664
9665

9666

9667
9668

9669
9670

9671

9672

9673

9674
9675

9676

9963

9964

9965

9966

99679968

9969

99709971

9972
9973

9974

9975
9976

9977

9978
99799980

9981

7747
7748

7749

7750
7751

7752
7753

83438344834783488349 8353

8361

86498650

86518652

8653

8654

86558656

865786588659

86608661

866286638664

86658666

8667

8956
8957

8958

8959

8960

8961

8962

8963
89648965

8966

8967

8968

8969
89708971

8972

8973

8974

8975

10961
10962

10963
10964

10965
10966

10967
10968

10969
10970

10971
10972

10973
10974

10975
10976

10977
10978

10979

1139711398

11399
11400
11401
11402

11403
11404
11405

11406
11407
11408

11409
11410

11411

1141211413
1141411415

11416

117351173611737
1173811739

11740
11741

11742
1174311744117451174611747

11748
11749
11750
11751

117521175311754

1207712078
1207912080

120811208212083
12084

12085
12086

12087
12088

1208912090
1209112092

1209312094
1209512096

9067

9068
9069

9070
9071

9072

9073
9074

9075
9076

9077

9078
9079

9080
9081

9082

9083
9084

9372

93739374

937593769377

93789379

938093819382

93839384

938593869387

93889389

9390

9677
9678

9679
9680

9681

9682
9683

9684
9685

9686

9687

96889689

9690
9691

9692

96939694

9695

9982

9983
9984

9985

9986
9987

9988
9989

9990

9991
9992

9993
99949995

9996
9997

9998

9999

10000

7754

7755

7756

7757
7758

7759

7760

7761

7762

7763

776477657766

7767

776877697770

7771

7772

836283638364

83658366

836783688369

83708371

837283738374

83758376

837783788379

8380

86688669

86708671

867286738674

86758676

8677

8678

8679

8680
8681

8682

86838684

86858686

89768977

8978

8979

8980

8981
89828983

8984
8985

8986

8987

8988

8989

8990

8991

8992

8993
8994

10980
10981

10982
10983

10984
10985

10986
10987

10988
10989

10990
10991

10992
10993

10994
10995
10996

10997
10998

1141711418
1141911420

114211142211423
11424

11425
11426

1142711428
114291143011431

114321143311434
1143511436

11755117561175711758
11759

11760
11761

117621176311764117651176611767

11768
11769
11770

11771
1177211773

11774

12097
12098

12099
12100

12101
12102

12103
12104

12105
12106

121071210812109
12110

12111
12112
12113
12114
12115

12116

9085
9086

9087

9088
9089

90909091
9092

9093
9094

9095
9096

9097

9098
9099

91009101
9102

9103

93919392

93939394

939593969397

93989399

940094019402

94039404

9405

9406

9407
94089409

969696979698
9699

9700

9701

9702

9703
9704

9705

9706

9707

9708

9709
9710

9711

9712

9713
9714

10001
10002

10003
10004

10005

10006
10007

10008
1000910010

10011
10012

10013
10014

10015

10016

10017
10018

10019

7773

7774

7775

777677777778

7779
7780

7781

7782

7783

7784
7785

7786

7787

7788

7789
7790

7791

8381

838283838384

83858386

838783888389

83908391

839283938394

83958396

839783988399

8687

86888689

869086918692

86938694

8695

8696

86978698

869987008701

87028703

87048705

8995

8996

8997

8998

8999
9000

9001

9002

9003

9004
9005

9006

9007
9008

9009

9010

9011

9012

9013

9014

10999
11000

11001
11002

11003
11004

11005

11006
1100711008

11009

11010

11011

11012

11013
11014

11015
11016

11437
11438

11439
11440

1144111442
114431144411445

1144611447
11448

11449
11450

114511145211453
1145411455

11456

11775117761177711778
11779

11780
11781

11782
1178311784117851178611787

11526
11527

11528
11529
11530

11531
11532

12117
12118
12119
12120 12121121221212312124

12125
12126

12127
12128

12129
12130

12131
12132

12133
12134

1213512136

2/1532

1/1532
3/1532

RE/1532

9104

9105
9106

9107

9108
9109

9110
9111

9112

9113
9114

9115
9116

9117
9118

9119

9120
9121

9122

9410
9411

9412
94139414

9415
9416

9417

9418
94199420

942194229423

94249425

942694279428

9715

9716
9717

9718

9719

9720
9721

9722
9723

9724

9725
9726

9727
9728

9729

9730
9731

9732
9733

10020

1002110022

10023

1002410025

1002610027

10028

1002910030

100311003210033

10034

10035
10036

10037
10038

7792

84008401

840284038404

84058406

840784088409

8410

84118412

8414

841584168417

8418

8706

87078708

87098710

8711
8712

8713
8714

8715
8716

8717

8718

8719

8720

872187228723

8724

9015

9016

9017

9018

9019

9020
9021

9022

9023

9024

9025
9026

9027

9028
9029

9030
9031

9032

9033

9034

11017

11018

1101911020

1102111022
11023

1102411025

1102611027
11028

1102911030

1103111032
11033

1103411035

1105911060
1106111062

11063
11064

11065
11066

11067
11068

11069

11070110711107211073

11074
11075

11076
11077
11078

11533
11534
11535

11536

11537
11538

11539
115401154111542

1154311544
115451154611547

1154811549
1155011551

11552

1213712138

12139
12140
12141
12142
12143
12144
12145
12146
12147
12148

12149
12150
12151

12152

121531215412155
12156

9123
9124

9125
9126

9127
9128

9129

9130
9131

91329133
9134

9135

9136

9137
9138

9139

9140

9141

94299430

943194329433

94349435

943694379438

94399440

944194429443

94449445

94469447

9734

9735

9736

9737
9738

9739

9740
9741

9742
9743

9744

9745

9746

9747
9748

9749

9750
9751

9752

10039
10040

1004110042

10043

100441004510046

100471004810049

1005010051

100521005310054

1005510056

10057

8419

842084218422

84238424

842584268427

84288429

843084318432

84338434

843584368437

872587268727

87288729

8730

8731 8732

8733
8734

8735
87368737

8738
8739

8740
87418742

8743

9035
9036

9037

9038

9039

9040

9041
9042

9043

9044

9045

9046
9047

9048

9049
9050

9051
9052

RE/131/364

678

110361103711038

1103911040

110411104211043

1104411045

1104611047
11048

1104911050

110511105211053

11054

11079
11080

1108111082
1108311084

11085
11086

11087
11088

11089
11090

1109111092
1109311094

11095
11096
11097

11098

1155311554
1155511556

11557115581155911560115611156211563115641156511566

11567
11568

11569
11570

11571
11572

12157
1215812159

12160
12161

12162
1216312164

1216512166
1216712168

12169
12170
12171

12172

1217312174
1217512176

91429143

9144

9145

9146

9147
9148

9149
9150

9151

9152

9153
9154

9155
9156

9157
9158

9159
9160

9161

9448

94499450

945194529453

94549455

945694579458

94599460

9461

9462

94639464

94659466

9753
9754

9755

9756

97579758

9759
9760

9761
9762

9763

9764
9765

9766
9767

9768

9769
9770

9771

1005810059

1006010061

100621006310064

1006510066

100671006810069

1007010071

100721007310074

1007510076

84388439

844084418442

84438444

844584468447

84488449

845084518452

84538454

84558456

8744

8745
87468747

8748
8749

8750

8751

87528753

8754
87558756

8757
8758

8759
87608761

8762
8763

677

RE/89

2/600

RE/606

594

440

2/202

198

204

1/202

3/200

2/200

RE/201

1/201

NELLMAPIUS

SILVER LAKES

WILLOW ACRES

SAVANNAH COUNTRY ESTATE

729/340

250/364

226/231

243/364

717/340

19/364

34/364

48/364

50/364

RE/149/340

151/340

169/340

733/340

8/364

9/364

52/364

364/136

364/135

364/130

49/364

731/340

683/340

730/340

89/364

225/364

631/340

715/340

RE/139/364

RE/529/340

51/340

RE/35/364

165/340

33/364

167/340

732/340

252/364

GLEN MORE 135

PIENAARSRIVIER

S
O

L
O

M
O

N
 M

A
H

L
A

N
G

U
 D

R
IV

E

N4  (TOLL ROAD)

SILVERLAKES GOLF ESTATE

NELMAPIUS

MAMELODI

K2 2

HAZELDEAN

DESIGN CHECKED BY

CITY OF TSHWANE
TRANSPORT DEPARTMENT

NR. DATE DESCRIPTION PAR.

AMENDMENTS

APPROVED

LOCATION OF PROJECT:

DESCRIPTION OF PROJECT

PROJECT No. :

PROJECT STATUS

DRAWING
CONCEPT

DRAWING
TENDER

CONSTRUCTION
APPROVED FOR

DRAWING
AS BUILT

DRAWING

ORIGINAL PAPER SIZE:

DRAWING APPROVED BY EXECUTIVE DIRECTOR

Ms. L. V. Kegakilwe-Piki

SIGNATURE:.........................................................................  DATE:....................................

SIGNATURE:.............................................................................                              DATE:......................................................

DESIGNED

SCALE :DATE :

DATEINITIALS AND SURNAME

0001

P.O. BOX 1409

PRETORIA

EXECUTIVE DIRECTOR

Ms. L. V. Kegakilwe-Piki

0001

P.O. BOX 1409

PRETORIA

Mr P. Letlonkane

STRATEGIC EXECUTIVE 

DRAWING NO. SHEET NO:

REVISION

A

CONTRACT No. :

DIRECTOR

SIGNATURE AND Pr. No.

CONSULTANT DETAIL

INSPECTOR OF WORKS (CITY OF TSHWANE):

DATEINITIALS AND SURNAME SIGNATURE AND Pr. No.

PROJECT ENGINEER ( CONSULTANT)

MANAGEMENT

D.J. CHALMERS

DRAWN

INFRASTRUCTURE TECHNICAL INFORMATION

NOTES AND SPECIFICATIONS

................................................................................ ................................................................................ ..............................................................

................................................................................ ................................................................................ ..............................................................

SIGNATURE:.........................................................................  DATE:.................................... SIGNATURE:.........................................................................  DATE:....................................

RIVERWALK
PORTION 241 OF THE FARM
ZWARTKOPPIES No. 364-JR

CONSULTING CIVIL AND

STRUCTURAL ENGINEERS
P.O. BOX 36148 Menlo Park 0102
Tel:                (012)  460-0008

Fax:                (012)  460-0005

E-Mail:                   mail@civilconcepts.co.za

RIVERWALK BOULEVARD
BRIDGE LAYOUT

OPTION 1

A 23-05-2016 CONCEPT DRAWING

1:500

J.P.WELMAN

W. STANDER

LEGEND:

1.  ALL MATERIAL AND WORKMANSHIP MUST COMPLY WITH THE REQUIREMENTS OF
THE LATEST RELEVANT SABS SPECIFICATION.

2.  ALL DIMENSIONS ARE IN METERS. (UNLESS OTHERWISE SPECIFIED)

3.  DO NOT SCALE FROM THESE DRAWINGS.

4.  ALL DIMENSIONS MUST BE CHECKED AND APPROVED ON SITE.

5.  ALL CONSTRUCTION TO BE DONE IN ACCORDANCE WITH THE STANDARD 
SPECIFICATIONS FOR MUNICIPAL CIVIL ENGINEERING WORKS, THIRD EDITION
2005 AND THE STANDARD CTMM DETAIL DRAWINGS

6.  THESE DRAWINGS MUST BE READ IN CONJUNCTION WITH THE ARCHITECTS 
DRAWINGS. (IF APPLICABLE)

7.  HIS DRAWING MUST BE READ IN CONJUNCTION WITH THE STANDARD 
SPECIFICATIONS FOR MUNICIPAL CIVIL ENGINEERING WORKS, SERIES 4.

8.  THE SIGNATURE OR INITIALS ON THIS DRAWING, OF ANY MANAGER OF THE 
TRANSPORT AND ROADS DEPARTMENT, IN NO WAY REMOVES ANY 
RESPONSIBILITY WHATSOEVER FROM THE CONSULTANT.

9.  THE CONSULTANT REMAINS RESPONSIBLE TO ENSURE THAT ALL THE GUIDELINES,
STANDARD DRAWINGS, STANDARDS AND SPECIFICATIONS OF THE TRANSPORT
AND ROADS DEPARTMENT HAVE BEEN MET AND ARE COMPLIED WITH.

10. ALL LEVELS OF EXISTING SERVICES ARE TO BE CHECKED AND VERIFIED ON SITE
AND SUBMITTED TO THE ENGINEER PRIOR TO THE COMMENCEMENT OF THE 
CONSTRUCTION.

11.FINAL POSITION OF SERVICES TO BE DETERMINED ON SITE.

12.ROADS: TRAFFIC CONTROL MUST COMPLY WITH THE REQUIREMENTS OF THE
    AFRICAN ROAD TRAFFIC SIGNS MANUAL (THIRD EDITION).

ARCHITECTS DETAIL

VTC Architecture
www.vtcgroup.biz

DEVELOPER DETAIL

R.WILLERS

C2142-M950-296

MAY_2016 A1

C2142

NEW ROADWAYS

EXISTING FLOODLINE 1:100

LOCALITY PLAN
N.T.S.

LAYOUT AND DIMENSIONS
SCALE 1:250

NOTE:
FOR SECTIONS AND
DETAILS REFER TO
C2142-M950-298

HYDRAULIC DATA:

· DESIGN RECURRENCE PERIOD: 50 YEAR
· DESIGN FLOOD: 107m³/s
· AVAILABLE HEADWATER (Hw): 1.7m
· CULVERT DESIGN: 7/4000 x 1500mm BC
· Hw/D: 1.13 + 300mm FREEBOARD
· DESIGN FLOW PER OPENING: 15.3m³/s
· CONTROL: INLET CONTROL

RIVERWALK BOULEVARD ROAD CENTRE LINE CO-ORDINATE LIST:
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DIRECTION
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Y                            X
CURVE DATA

START

BC2

PI2

EC2

BC3

PI3

EC3

CURVE2 RIGHT

R = 80m TL = 37.943m

 ∆  = 50°44'54" CL= 70.858m

BC4

PI4

0.000

898.948

969.806

1149.972

1296.186

1410.862

287°05'28"

337°50'22"
CURVE3 RIGHT

R = 140m TL = 80.567m

 ∆  = -59°50'21" CL= 146.214m

CURVE4 LEFT

R = 1000m TL = 69.929m

 ∆  = 8°00'01" CL= 139.631m

62407.57 2849775.171

62010.861 2850402.554

61974.594 2850413.705

61960.282 2850448.845

61892.328 2850615.702

61861.932 2850670.317

61782.149 2850701.530

61668.890 2850717.490

61529.412 2850727.223

61599.341 2850727.223

EC4 1550.493

278°00'01"

     0.000

    25.000

   110.000

   470.000

   660.000

   760.000

   890.000

  1167.133

  1440.000

  1626.573

  1916.563

VERTICAL ALIGNMENT DATA - LEFT CARRIAGEWAY

 Peg dist.      Elev.        BVc          EVc        CL     Grade(%)

RIVERWALK BOULEVARD

NOTE:
FOR LONG SECTION OF
ROADWAY REFER TO
C2142-M950-294
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VERTICAL ALIGNMENT DATA - RIGHT CARRIAGEWAY
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EXISTING FLOODLINE 1:50

FIG.7 KERB + 150mm CONCRETE CHANNEL

THE SITE

MAY 2016

MAY 2016

MAY 2016

20060017W. STANDER

PREDICTED NEW FLOODLINE 1:100

PREDICTED NEW FLOODLINE 1:50

FUTURE MUNICIPAL WATER PIPE IN SIDE FILL

BENCHMARKS WGS 1984 Lo.29

      Y X   Z

BM1   63212.417   2849497.373    1305.69    10mm iron peg
BM2   63185.309   2849507.493    1305.55    10mm iron peg
BM3   62413.985   2849811.938    1300.56    10mm iron peg
BM4   62394.467   2849809.692    1300.74    10mm iron peg

W:\CC-Projects\C PROJECTS\C2142 (WS) RIVER WALK (K1960)\CAD Drawings\WULA\C2142-M950-296 REV A_BRIDGE LAYOUT_OPTION 1 (23-05-2016).dwg



13
05

1305

1
3
0
5

1
3

0
5

1305

1305

13
05

1
3
0
5

1305

1
3
0
5

1307

1307

1307

1307

1
3
0
7

1
3
0
7

1307

1
3

0
7

13
07

1
3
0
7

1307

13
09

1309

1
3
0
9

1
3
0
9

1309

1
3
0
9

1
3
1
1

13
11

13
04

1308

1308

13
08

1
3
0
8

1
3
0
8

1
3
0
8

13
08

1
3
0
8

13
08

1306

1306

1306

1306

1
3
0
6

1
3
0
6

1
3
0
6

13
06

1310

1310

1310

1310

1
3
1
0

1
3
1
0

1310

1306

R
9
9
0
,6

R
1
0
0
2

R
1
0
0
9
,4

R
9
9
8

1400

1420

1440

1460
1480

1500
1520 1540 1560 1580 1600 1620 1640 1660 1680 1700 1720 1740

3
2
m

 R
O

A
D

 R
E

S
E

R
V

E

7
,4

m
4
m

7
,4

m

1
8
,8

m

3
2

m
 R

O
A

D
 R

E
S

E
R

V
E

7
,4

m
4

m
7

,4
m

1
8

,8
m

rive
r b

a
n
k

ri
ve

r 
b
a
n
k

rive
r b

a
n
k

rive
r b

a
n
k

rive
r b

a
n

k

REMAINDER OF PORTION 241
OF THE FARM ZWARTKOPPIES 364-JR

S
E

R
V

IT
U

D
E

 A
9
2
3
6
/1

9
9
2

Y
 6

1
 5

0
0

Y
 6

1
 5

0
0

X 2 850 600

15°

OUTLET STRUCTURE WITH NATURAL
ROCK / BOULDERS LARGER THAN D=500mm,

DAYLIGHTING TO NATURAL STREAM
RIVERWALK BOULEVARD CLASS 4A,
DUAL CARRIAGEWAY 7.4m WIDE IN
BOTH DIRECTIONS IN A
32m WIDE ROAD RESERVE

27/1500mmø PIPE
CULVERTS, CLASS 50D

CONCRETE INVERT SLAB
AND WINGWALLS

RIVERWALK BOULEVARD CLASS 4A,
DUAL CARRIAGEWAY 7.4m WIDE IN
BOTH DIRECTIONS IN A
32m WIDE ROAD RESERVE

FUTURE MUNICIPAL WATER PIPE
IN SIDE FILL

1540 1560 1580 1600

S
E

R
V

IT
U

D
E

 A
9
2
3
6
/1

9
9
2

Y
 6

1
 5

0
0

5
0

0
0

1
5

0
0

2
1

4
0

0
1

5
0

0
5

0
0

0

49503

54648

51623

30°

A

A

5
0

0
0

150

1
5

0

15°

4

3

2

1

8

7

6

5

9

10

119

118

122

121

120

136

98

97

96

87

86

85

84

83
74

75

76

70

71

72

73

62

63

64

65

57

58

59

60

61

45

54

55

49
50 51 52 53

46
4748

44
43

41
40

39 38

33
32

31

30 29 28

2120
1918

17
16 15 14

13

11

12

42

36

37

35

34

25

26

27

24

23

22

117 116 115
114 113

123
124 125 126

132133134135

99
100

101
102 103

104

105

106

107

108

109

110

111
112

129

128

127

130

131

95
94

93
92

91
90

89
88

82
81

80

78

77

79

68
69

67

66

56

LIFESTYLE

CENTRE

P
IT

C
H

PO
O
L

P
A
R

K

P
A
R

K

P
A
R

K

P
A
R

K

PAR
K

P
A
R

K

PAR
K

PAR
K

P
A
R

K

P
A
R

K

PAR
K

P
A
R

K

P
A
R

K

P
A
R

K

P
A
R

K

P
A
R

K

PAR
K

PAR
K

PAR
K

PAR
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

P
A

R
K

TH
O
R
O
U
G
H
FAR

E

PAR
K

P
A
R

K

P
A
R

K

P
A
R

K

PAR
K

PAR
K

T
H

O
R

O
U

G
H

F
A

R
E

T
H

O
R

O
U

G
H

F
A

R
E

TH
O

R
O

U
G

H
FA

R
E

PAR
K

GATE/H

VISTA/CLEAR-VUVISTA/CLEAR-VU

V
IS

T
A

/C
L
E

A
R

-V
U

V
IS

T
A

/C
L
E

A
R

-V
U

V
IS

TA
/C

LE
A
R
-V

U

P
A
R

K

PAR
K

PAR
K

VIS
TA

/C
LE

AR
-V

U

V
IS

TA
/C

LE
A
R
-V

U

VIS
TA

/C
LE

AR
-V

U

T
O

W
N

S
H

IP
 P

H
A

S
E

 1
T

O
W

N
S

H
IP

 P
H

A
S

E
 2

T
O

W
N

S
H

IP
 P

H
A

S
E

 2
T

O
W

N
S

H
IP

 P
H

A
S

E
 3

TOWNSHIP PHASE 3

TOWNSHIP PHASE 4

32m

BUFFER

32mBUFFER

UNDERPASS

WETLAND

WETLAND

se
rvitu

d
e

 6
,0

0
m

 w
id

e
 S

G
 N

o
 A

 9
2

3
6

/1
9

9
2

servitude 6,00m
 w

ide S
G

 N
o A

 9236/1992

se
rvitu

d
e

 2
,0

0
m

 w
id

e
 S

G
 N

o
 A

 9
2

3
6

/1
9

9
2

se
rvitu

d
e

 2
,0

0
m

 w
id

e
 S

G
 N

o
 A

 9
2

3
6

/1
9

9
2

4.298162

4.300

4.320
4.340

4.360

4.380
4.400

4.420

4.440

4.460

4.480

4.500

4.520

4.540

4.560

4.580

4.600

4.620

4.640

4.660

4.680
4.700

4.720

4.740

4.760

4.780

4.800

4.820

4.840

4.860

4.880

4.900

4.920

4.940

4.960

4.980

5.000

5.020

5.040

5.060

5.080

5.100

5.120

5.140
5.160

5.180

5.200
5.220

5.240 5.260

5.280
5.300

5.320 5.340 5.360 5.380
5.400

5.420 5.440 5.460 5.480 5.500 5.520 5.540 5.560 5.580 5.600 5.620 5.640
5.660 5.680

5.700 5.720
5.740

5.760
5.780

5.800
5.820

5.840
5.860

5.8
80 5.900

5.920
5.940

5.960
5.980

6.000 6.020
6.040

6.060
6.080

6.1
00 6.120

6.140
6.160

6.180

6.200 6.220
6.240

6.260
6.280

6.300 6.3
20

6.340
6.360

6.380
6.400 6.420

6.440 6.460
6.480 6.500 6.520 6.540 6.560 6.580

6.600 6.620 6.640 6.660 6.680
6.700

6.720
6.740

6.760
6.780

6.800
6.820 6.840

6.860
6.880

6.900
6.920

6.940
6.960

6.980
7.000 7.009151

C
O

R
L
Y

D
IA

L
A

A
N

D
E

L
A

G
O

A
 B

A
Y

-L
A

A
N

16m

B
A

L
L
Y

 B
U

N
IO

N
 A

V
E

N
U

E
 1

3
m

BALLY BUNION AVENUE 13m

DISTILLERY

20m

8
m

B
A

R
B

E
R

T
O

N
 L

A
A

N

B
A

R
B

E
R

T
O

N
 L

A
A

N

DORAL CLOSE 13m

D
R

IV
E

FRO
ST C

LO
SE 1

3m

BURGERSFORT STRAAT

CLAASSENS CLOSE 13m

A
G

R
IC

U
L
T

U
R

E
 L

A
A

N

O
U

T
JO

-O
O

R
D

LANGER AVENUE 13m

LAUREL VALLEY STREET 16m

M
A

P
IU

S
-O

O
R

D

H
A

T
H

E
R

LE
Y

LA
A

N

LOCKE S CLOSE 13m

LOERIESFONTEINSINGEL

MENION CLOSE

P
E

B
B

LE
 B

E
A

C
H

 D
R

IV
E

 25m

G
L
E

N
C

O
E

 O
O

R
D

G
LE

N
EAG

LE
S

GLENEAGLES

N
E

L
L
M

A
P

IU
S

 W
E

G

H
E

C
T
O

R
S

P
R

U
IT

LA
A

N

LA QUINTA

LA QUINTA STREET 16m

MILLER CRESCENT 13m

NICKLAUS STREET 16m

NICKLAUS AVENUE 16m

NICKLAUS STREET 16m

N
IC

K
LA

U
S

 S
T
R

E
E

T
 1

6m

U
P

LA
N

D
S

T
R

E
V

IN
O

 A
V

E
N

U
E

SCHLICKMANN-LAAN

SPYGLASS CLOSE 13m

SUNNINGDALE AVENUE 13m

SWARTKOPPIESLAAN

SO
TO

G
RANDE S

TREET

GROOTNOEMNOEM AVENUE

U
P

LA
N

D
S

 A
V

E
N

U
E

STELLENBERG ROAD 3.50 m

U
P
LA

N
D

S
 A

V
E
N

U
E

R
U

B
ID

IU
M

 S
TR

E
E
T

VERGELEGEN A
VENUE

HOOPOE CRESCENT

W
A
G

TA
IL

 S
TR

E
E
T

HOOPOE CRESCENT

S
IL

V
E
R

 P
LA

C
E

KINGFISHER CRESCENT

HOOPOE CRESCENT

ROBIN STREET

CROW STREET

W
A
G

TA
IL

 S
TR

E
E
T

CRESCENT

HOOPOE

CRESCENT

C
U
C
KO

O

BAR
N
 O

W
L 

STR
EET

SW
ALLOW

 STREET

G
E
O

R
G

E
 B

O
U

LE
V
A
R

D

LOURIE STREET

HADEDA CRESCENT

H
A
D

E
D

A
 C

R
E
S
C

E
N

T

BARBET STREET

KINGFISHER CRESCENT

K
IN

G
FI

S
H

E
R

 C
R

E
S
C

E
N

T

CUCKOO CRESCENT

C
U

C
K
O

O
 C

R
E
S
C

E
N

T

BARN OWL STREET

CUCKOO CRESCENT

JOHANN PLACE

JO
H

A
N

N
 P

LA
C

E JOHANN PLACE

G
E
O

R
G

E
 B

O
U

LE
V
A
R

D

HADEDA CRESCENT

DOVE STREET

VON BACKSTR?M BLOULEVARD

S
H

R
IK

E
 S

T
R

E
E

T

GUINEA FOWL STREET

GUINEA FOWL STREET

S
T

E
E

N
B

O
K

 S
T

R
E

E
T

G
UINEA FO

W
L STREET

DUIKER CRESCENT

GUINEA FOWL STREET

H
ER

O
N
 S

TR
EET

F
IS

H
 E

A
G

L
E

 S
T

R
E

E
T

F
IS

H
 E

A
G

L
E

 S
T

R
E

E
T

FISH EAGLE STREET

FISH
 EAG

LE STR
EET

GUINEA FOWL STREET

F
IS

H
 E

A
G

L
E

 S
T

R
E

E
T

N
O

K
W

A
 S

T
R

E
E

T

H
IL

L
S

ID
E

 S
T

R
E

E
T

HILLSIDE STREET

TROONCRESCENT

H
ILLS

ID
E

 S
T
R

E
E

T

TROON CRESCENT

GLENEAGLES DRIVE GLENEAGLES DRIVE

CASTLE PINE CRESCENT

S
H

O
A
L C

R
E
E
K
 C

R
E
S
C

E
N

T

SHOAL CREEK CRESCENT

WATSON CRESCENT

OYSTER BAY STREET

MUIRFILED BOULEVARD

MUIRFIELD BOULEVARD

SPANISH BAY STREET

O
A

K
M

O
N

T
 S

T
R

E
E

T

ELS STREET

NORMAN STREEET

SPANISH BAY STREET

G
LE

N
E
A
G

LE
S
 D

R
IV

E

LO
C

K
 S

TR
E
E
T

LOCK STREET

PLAYER STREET

O
A

K
M

O
N

T
 S

T
R

E
E

T

GLEN EAGLES DRIVE

OYSTER BAY STREET

STELLENBERG ROAD

GROOTNOEMNOEM AVENUE

VERGELEGEN AVENUE

M
IK

E
 B

O
U

LE
V
A
R

D

TRADE CENTRE

M
EER

LU
STW

EG

BENDEMAN BOULEVARD

M
IK

E
 B

O
U

LE
V
A
R

D

M
IK

E
 B

O
U

LE
V
A
R

D

M
IK

E
 B

O
U

LE
V
A
R

D

M
IK

E
 B

O
U

LE
V

A
R

D

M
IK

E
 B

O
U

LE
V
A
R

D

M
IK

E
 B

O
U

LE
V
A
R

D M
IK

E
 B

O
U

LE
V
A
R

D

CARLA CLOSE

CHRISTELLE STREET

C
H

R
IS

T
E

L
L
E

 S
T

R
E

E
T

MARECEL

MARECELL CRESCENT

MARECELL CRESCENT

CRESCENTM
A

R
E

C
E

L

C
R

E
S

C
E

N
T

CHRISTELLE

STREET

MARELU
STREET

MARELUSTREET

MARELU STREET

M
A

R
E

L
U

 S
T

R
E

E
T

CHRIS
TELLE S

TREET

CHRISTELLE STREET

MARELU STREET

MARELU STREET

M
ARELU

STREET

BENDEMAN

B
O

U
LE

V
A
R

D

B
E

N
D

E
M

A
N

B
O

U
L
E

V
A

R
D

C
H

R
IS

T
E

L
L
E

 S
T

R
E

E
T

C
H

R
IS

TE
LL

E
 S

TR
E
E
T

M
A

R
E

C
E

L
L
 C

R
E

S
C

E
N

T

STREET

ROAD

B
E

N
D

E
M

A
N

 B
O

U
L
E

V
A

R
D

STREET

STREET

S
T
R

E
E
T

S
T

R
E

E
T

STREET

STREET

STREET

STREET

STREET

STREET
STREET

STREET

STREET

STREET

STREET

L
A

N
E

L
A

N
E

LANE

STREET

S
T

R
E

E
T S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
TS

T
R

E
E

T

S
T

R
E

E
TS

T
R

E
E

T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
TROAD

STR
EET

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

L
A

N
E S
T
R

E
E

T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T
R

E
E

T
S

T
R

E
E

T

S
T
R

E
E

T

S
T

R
E

E
T

S
T
R

E
E

TS
T
R

E
E

T

S
T
R

E
E

T

STREET

STREET

STREET

STREET

STREET

STREET

STREET

S
T

R
E

E
T

STREET

S
T

R
E

E
TS

T
R

E
E

T

S
T

R
E

E
T

S
T
R

E
E

T

STREET

STREET

STREETSTREET STR
EET

STREET

STREET

STREET STREET

STREET

STREET
STREET

STR
EET

S
T

R
E

E
T

STREET

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREETSTREET

STREET
STREET

STREET

STREET

STR
EET STREET

STREET

STREET
STREET

STR
EET

STREET

STREET

S
T

R
E

E
T S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
TS
T

R
E

E
T

S
T

R
E

E
T

S
T

R
E

E
T

STREET

STREET

S
T

R
E

E
T

S
T
R

E
E
T

STREET

S
T

R
E

E
T

STREET

STREET
STREETSTR

EET

STR
EET

613 12

13

14

15

16

17

18

19

24

20

21

22
23

25

26

34

27

28

29
30

31

32

33

215

1733

220

219

214

1734

223

439

617

602

612

RE/1426

322

323

324

325

326

327

846

9/201

1727

81

82

72
73

74

75

76

77

78

80

79

79

81

86

60
61

62 64
65

67

70
71

72

74

76

78

510511

513
515

548

550
552

553
555

557

627

150
151

153

867

456

457

459
460

462

464
465

467
470

471

472

477

482
483484

485486
487

489
491492

495

496
497

498
499

501

503

505

507
508 516

518

519

521

523524

527

529
530

531

533

535
538

539

540

542
543

545

547

559
560

562

564

616
617

619

621
622

624

626

797

799

800

802
803

857

859
860

862

864
865

869

870

872

874

875

878

880

881883

884

886

888

889

891

893

894

896

898

899

902

974

354

355

357
359 360

362

364

366

367

369 370

372

375

377
378

380

382

383
385

386

388

390
391

314
315

317

319 320
321 323

324

326

328

329

332

334

335

337

339
340

342

345
346

348
349

350

352

195

541

576

614

189

190

192

193

197

198

200

202

203
205

207

208

210

212

213

216

218

225

227
229

230

232
233

235

237

238

241

242

244

246

247

249

251

252

254

255

257

259

260

262263
265

267268269

393

395

396

399

401
402

404
405

407

409

410 412 413 415 417
418

420

422
423

426

428
429

431

433
434

436

438

441

443

444

446

448

449

451

454

455

456 457
459

461
463 464

466
467

469

471
473474

476

478

479

481

482 484
486

487

489

491
492

497

499

501

502

504

506

508

510

511

513

515

516

518

520

RE/599

1/599

1/526

528

530

532

533

535

536

538

540

543

545

546

548

550

552

555

557

563

565

566

568

569
570 571

573

575

578

579

581

583

584

586

588

589

591

594

595

597

601

602

604

605

607

609

610

612

615

617

618

620
622

624
625

627 629 630 632
634

636
637

639

641

642

644

645

647

648

650

651

653655656658660661

698

701
704705707709710712714

716

717

719

720

726

727

729

731
732 734 735 738

740741743

745

748

751

753

757

758

760

761

271
273

275

276

278280

281

283

285

286

288

290

292

294

296

298

299

301

303

306

308
309

311
736

82

502

876

901

313

343

397

505

593

697

750

1

2

3
4

5

6

7

8

9

10

11

1732

1821

1/907
2/907

3/907

10879

11458

11457

7746

83

104

105

106

107

108

109
110

111

480

481

488
490

493

536

541

544

546

549

551

554

615

798

801

858

861

863

63

66

68

73

75

77
80

83

84

152

458

461

463

466

468

473

476

478

500

504

506

509

512
514

517

520

522

525

528

532

534

556

558
561

563

618

620

623

625

866

868

871

873

877

879

882

885

887

890

892

895
897

900

201

204

206

209

211

217

188

191

194

196

199

256

258

261
264

266

270
272

274

277

316

318

322

325

327

331

333

336

338

379

381

384

387

389

392

394

398

400

403

440

442

445

447

450

453

458
460

462

500

503

507
509

512

514

549

551

554

556
603

606

608

611
613

616

619

621

728

730

733
737 739

742

744

746

749

752

754

756

759

762

224

226
228

231

234
236

239

243

245

248

250

253

279

282

284

287

291

293

295

297

300

302

305

307

310

312

341

344

347

351

353

356

358

361
363

365

368

371

373

376

406

408

411 414 416

419

421

425

427

430

432

435

437

465

468
470

472

475

477

480

483
485

488

490

493

498

517

519

527

529

531

534

537

539

542

544

547

564

567

572

574

577

580

582

585

587

590

592

596

598

600

623

626

628 631 633

635

638
640

643
646

649

652654657659

703706708711713715

718

721

702

526

289

374

424

240

304

439

553

3/763

1/763

1729

RE/1620

2414

3403

693

84

85

848

514

1784

1785

687

688

738

2/39

3/39RE/39

564

596

35

36

37
38

39
40

41
42

43
44

45
46

47
48

49
50

51
52

53 54
55

56

57

5859

60

61
62

636465

66
67

68

69 70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

8586

87

88

89

600

601

199

200

616

615

611

689

690

106

107

108

109
110

111 112 113 114

115

116

117

118
122

123

124

125

126

127

128

129

130

445

446
447

448

449

450

451

452

453

454

455
456 457 458

459

460

461
462

463

464465

466
467

468
469

470
471

472
473

474
475

476
477

478
479

480481

482
483

484
485

486
487

488

489

490

491

492
493

494
495496

497

498

499
500

501
502

503

504
505

506
507

508

509

510
511

512

513

514
515

516
517

518

519

520

521

522

523

524

525
526 527 528

529

530

531

532
533534

535

536537

538

539

540

541
542

543

544

545

546

547

548 549
550

551

552

553

554
555

556

557558

559
560

561
562

563

564
565

566

567

568

569

570

571

572

573

574

575

576
577578579580

581

582

583

584
585

586

587 588

589

590

591

592 593

594 595
596

597
598

599605

1/201

2/201

3/201

4/201

5/201

6/201

7/2018/201

27/35
28/35

29/3530/3531/35
32/35

33/35

34/35

7/35 8/35

9/35
10/35

11/35
12/35

13/35
14/35

15/35

16/3517/35
18/35

19/35

20/3521/3522/35

23/3524/35

25/35
26/35

1/35
2/353/354/35

5/356/35

849
1/1585

1/1459

1458

36/1472

2/1472

4/1472

5/1472

6/1472
7/1472

8/1472
3/1472 9/1472

10/1472

35/1472

11/1472

12/1472

15/1472

16/1472
17/1472

18/1472

19/1472

21/1472

22/1472
23/1472

24/1472

25/1472

26/1472
27/1472

28/1472

29/1472
30/1472

33/1472
34/1472

37/1472

38/1472

39/1472

40/1472
41/1472

42/1472

43/1472
44/1472

45/1472

46/1472
47/1472

48/1472

50/1472

1598

1599

1600

1605

1606

1607

1601

1602

1603

1604

1595

1596

1597

1592

1593

1594

1722

1610

1612

1613

1628
1629

1630 1615

1616

1617

1618

1619

1621

1614

1631
1632

1633

1634

1635

1622

1623

1624
1625

1626

1627

1643

1644

1645

1646

1650

1651

1652

1636

1637

1638
1639

1640

1641

1642

1647

1648

1649

1702
1703

R/1704

1501150215031504

1505 1506 1507 1508 1509 1510 1511 1512

1513

1514

1515

1516

R/1517

151815191520152115221523

1524

1695

1696

1697

1698

1699

1700

1701

1705

1706

1707

1708

1/1704

2/1704

3/1704

1487

1488

1489
14901491149214931494

1495

1496

1497

R/149814991500

1661

1662

1663

1664

1665

1666

1667

1668

1669

1670

1671

1672

1673

1674

1675

1676

1677

1678

1679

1680

1681

1688

1689

1690

1691

1692

1693

1694

1653

1654

1655

1656

1657

1658

1659

1660

1682

1683

1684

1685

1686

1687

1525 1526 1527 1528
1529 1530

1531

1533

1534

1535

1536

1537

1538

1539

1540

1541

1542

850

851

852

853

855

856

857

858

859

860

861
862

854

864
865

863

866

869

867
868

1555

1556

1557

1558

1559

1561

1562

1563

1564

1565

1566

1543

1544

1545
1552

1553 1554

1560

1567

1568

1569

1570

1571

870

1423

1424

1425

1721

1581

1582
1572

1573

1574

1575

1576

1577

1578

1589

1590

2/1517

1/1517

1/1498

1419

1583

1584

R/1585

1586

1587

1588

1428

1429

1420

1421

1422 1430

1477

1/14781726

1480

1481

1482

1483

1452

1453

1454

1455

1456 R/1460
1461

1462

1463

1464

1465

1435

1436

1437

1438

1484

1485

1439

1440

1441
144214431444

1445

1446

1447

1448

1449

1450

1451

1431

1432

1433

1434

1466

1467

1468

1469

1470

1471

1473

1474

1475

1476

1/845

2/845

3/845

881
882

883
884

890
891

892
893

894
895 896

897
R/898

904

1/830

1/898

1/903
49/1472

885
886

887
888

889

1486

871
872

873
874

875
876

877

878
879

880

899

900

901

902

R/903

303
304

305

306

307

308

309

310

311

312

313

314

315 316

317

318319

320

321

328

329

330

331

332
333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352
353

354

355356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371 372

373

374

375
376

377 378 379
380 381

382

383
384

385

386
387

388

389

390

391

392

393

394
395

396
397 398

399

400

401

402

403

404405

406

407

408

409
410

411

412

413

414

415

416

417418

419

420

421

422

423

424

425

426

427
428

429

430

431

432
433

434

435

436

437

438

439

440

441

442

443

444
604

202

203
204

205
206

207
208

209210
211

212

213

214

215

216
217

219

220

221

222 223

224
225

226

227
228229

230

231
232

233

234

235

236

237
238

239

240

241

242

243

244
245

246

247

248

249

250

251

252

253

254
255

256

257

258

259

260
261

262

263

264

265

266

267

268 269

270

271
272

273

274

275

276

277 278

279

280281
282

283

284

285

286

287

288

289
290

291

292

293

294

295

296
297

298

299

300
301

302
603

91

92

93

9495

9697

98

99

100

101

102

103

104

105

106

107

108109110

111

112
113

114

115

116

117

118

119

120

121

122
123

124
125

126

127

128
129

130

131

132
133

134

135

136
137

138

139

140

141

142

143

144

145
146

147

148

149

150

151

152

153

154

155

156

157
158

159

160

161

162

163
164

165166

167
168

169

170

171

172

173

174

175

176

177

178

179

180
181

182

183

184185

186
187

188

189

190
191

192
193

194

195

196

197

198

199

200

602

822

823

824

825

826

827

828
829

R/830

831
832

833
834

657

658

659

660

661

662

663

664

665

676

627

628
629

630
631

632

633
634

635
636

637

638
639

640
641

642
643

644
645

646

647
648

649

650

651

652

653

654

655

666
667

668

669

670

671

672

673

674

675

605

606

607

608

609
610

611
612

613
614

615
616

617
618

619

620
621

622
623

624
625

626

505
506

507
508

509

510
511

514
515

516

517

518
519

520

521

522

523

524
525

526

527

528

529

532
533

534
535

536
537

538
539

540

541
542

543

544

545

546
547

548

549
550

551
552

553
554

555
556

557

558
559

560
561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578
579

580
581

582

583

584

585

586

587
588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604
736

298

299

300

301

302

303

304

305

306

307

308

309

310
311

312

313

314

316

317

318

319

320

321

322

323

324

325

326

327

328

329

331

332

333

334

335

336

337

338

339

340

341

342

343

344 346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

362

363

364

365

366

367

370

371

372
373 374

375

376

377

378

379
380

381
382

383

384

385

386

387

735

733

RE/732

388
389

390
391

392

393
394

395
396

397

398
399

400
401

402
403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419
420

421
422

423
424

425
426

427
428

429
430

431
432

433
434

435
436

437
438

439

440

441

442

443
444

445
446

447
448

449
450

451

452

453
454

455

456
457

458
459

460

461

462

463

464
465

466

467
468

469

470
471

472

473

474

475

476

477

478

479

480

481

482
483

484
485

486

487
488

489
490

491
492

493

494
495

496
497

498
499

500

501
502

503

504

205

206

207

208
209

210211212
213214215216

217

218

219

220

221

222

223

224

225

226

227
228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284
285

286

287

288289290291
292

293

294

295

296

297

734

201

202

203

204

835843

844

2/1478

1/1460

R/1459

821

836

837
838

136

135

40

41

42

43

44

45

46

47

48

49

50

51

52

53 54
55 56 57

58 59
60

61 62 63 64

R/66

67

68
69

70
71

72
73

74

3/1620

75

76

77

78

79

80

81 82

83

84

85

86

87

88

90

91

92

93

94

95

96

97

98

99
100101

102
103

104
105

106

107

108

109

110

111

112

113
114

115
116

117

118

119

120

121

122

123

124

125

126

127
128

129

130

131

132

133
134

179

180

181

182

183

184

178

177

176

175

174

173

172

171

170839

169

168

167

166

165

840
RE/841

RE/842
162

163

164

156

157

158

159

160

161

185

186

187

188

189

190

198

191

192

194

196

193

195

148

149

150
151

152

153154
155

147

146

145

144

143
142

141

140

139

138

137

197

R/737

3/737
2/737

1/737

4/845

54/1472
RE/20

53/1472

1666

1667

711

699

698

727

723

722

712

705

704

1/600

1/732

2/732

445

446

447

448

449

450

451

452

453

454

455

456

603

459

460

462

461

467

468

604

474

479 480

481

482

483

484

487

488

489

490

491

492

493

609

497

500

501

502

507

508

509

510

511

512

513

514

515

516

517

518

521

522

525

526

528

529

530

531

532
533

534

535

536

537

538

539

540541

542

543

544

545

546

547
548549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

566

570

568

569

527

1634

1635

1677

1679

1678

565

679

680

2/763

1725

RE/722

18/1412

RE/4/763

RE/723

1730

RE/1611

1/1611

2/1611

3/1611

4/1611

7/1611

452

4/9075/907

6/907

7/907
8/907

9/907
10/907

11/907
12/907

13/907
14/907

15/907

16/907
17/907

18/907
19/907

20/907

21/907

22/907
23/907

24/907

25/907

26/907
27/907

28/907
29/907

30/907

31/907
32/907

33/907

34/907

35/907

36/907
37/907

38/907

39/907

40/907

41/907

42/907

43/907

44/907

45/907
46/907

47/907
48/907

49/907

209

210

1/37 2/37

4/37 3/37

1/89

215

1777

1776

728

706
707

708

709

710

713
714

715 716 717

718

719

720

721

10880

11459

9/3
8/3

7/3
6/3

4/3
3/3

2/3
1/3

103

112

12

11

10

9

8

7

6

5

4

1/39

194

179

173

174

11055

11056

11057

111811118211183
11184

11185
11186

11187
11188

11189
11190

11191
11192

11193
11194

1119511196

11099
11100

1110111102
1110311104

11105
11106

11107
11108

11573
11574

11575
11576

11577
11578
11579

11580

11581
11582

11583
11584

11585
11586

11587

11588
11589
11590

11591

11592

1217712178
12179

12180
12181

1218212183
1218412185

12186

12187
12188
12189

12190

1219112192
12193121941219512196

9162
9163

916491659166916791689169
9170

91719172

91739174

91759176

91779178

91799180

9181

9467

94689469

947094719472

94739474

947594769477

94789479

948094819482

94839484

9485

9772
9773

9774

9775

9776

9777

9778

97799780
9781

9782
978397849785

9786 97879788 9789

10077

10078

10079

1008010081

100821008310084

1008510086

100871008810089

1009010091

100921009310094

10095

8457

84588459

846084618462

84638464

846584668467

84688469

847084718472

84738474

8475

8764
87658766

8767
8768

8769
87708771

8772
8773

8774

8775

8776

8777

8778

8779
8780

8781

8782

176

175
177

178

193

187
188 189

190

191

192

196

185184

183
182

181

180

150

11197
11198

11199
11200
11201

11202
11203
11204

11205
11206
11207

11208

112091121011211
11212

11213
11214

11215
11216

11109
11110

1111111112
1111311114

11115
11116

11117
11118

11119
11120

111211112211123
11124

11125
11126

11127
11128

11593
11594

11595
11596

11597
11598

11599
116001160111602

11603
11604

11605
11606

1160711608

11609
11610
11611
11612

12197
12198

12199
12200

122011220212203
12204

12205
12206
12207
12208

1220912210
122111221212213

1221412215

12216

9182

91839184

91859186

91879188

9189

9190

9191

9192

91939194

91959196
91979198

94869487

94889489

949094919492

94939494

949594969497

94989499

950095019502

95039504

9790
9791

9792
9793

9794
9795

9796
9797

9798
9799

9800

9801
98029803

9804

9805
9806

9807

9808
9809

10096

100971009810099

1010010101

101021010310104

1010510106

101071010810109

10110

10111

10112

10113

8476

84778478

847984808481

84828483

848484858486

84878488

848984908491

84928493

8494

8783

8784

8785
8786

87878788

8789

8790
8791

8792

8793
8794

8795

8796
8797

8798

87998800

8801

151

152

153

154

155

156

157

158

159

160
199

161
162

163
164 171

170

11217
11218

11219
11220

11221
11222

112231122411225
11226

11227
11228
11229
11230

11231
11232
11233

11234
11235

11236

11129
11130

11131111321113311134

11135
11136
11137
11138

11139
11140

1114111142
1114311144
11145

11146
11147

11148

11613116141161511616
11617

11618116191162011621
11622

11623
11624

11625
11626

11627116281162911630
1163111632

1221712218
122191222012221

12222

11790
11791

11792
11793

11794
11795

11796

11797
11798

11799
11800

11801

11802
11803

919992009201920292039204920592069207920892099210921192129213921492159216921792189219

9505

9506

95079508

950995109511

95129513

951495159516

95179518

951995209521

95229523

9810

9811

9812
9813

9814

9815

9816
981798189819

9820 98219822

98239824

9825

9826

9827

9828

9829

10114

10115

1011610117

10118

1011910120

1012110122

10123

1012410125
10126

10127
10128

10129

10130
10131

10132

84958496

84978498

849985008501

85028503

850485058506

85078508

850985108511

85128513

8802

88038804

8805

8806

8807
88088809

8810

881188128813

8814

8815

8816

88178818

88198820

1/4

2/4
3/44/4

5/4
6/4

7/4

169

168

167

166

138

149

148

139

198

140

143

144

145

142
141

147

146

11237
11238
11239

11240
1124111242

11243
1124411245

1124611247
11248

112491125011251
11252

11253
11254

11255
11256

11149
11150

11151
111521115311154

11155
11156
11157
11158

11159
11160

1116111162
1116311164
11165

11166
11167

11168

116331163411635
11636

11637
11638

1163911640
116411164211643116441164511646

11647
11648
11649
11650

11651
11652

11804

1180511806

11807
11808

11809
118101181111812

118131181411815
11816118171181811819

11820
11821

1182211823

922092219222
9223

92249225

9226922792289229
9230

9231
9232

9233
92349235

9236
9237

9238

952495259526

95279528

952995309531

95329533

953495359536

95379538

953995409541

9542

9830

9831
9832

9833

9834

9835

9836
9837

9838

9839
9840

9841
9842

9843

9844
9845

9846
9847

9848

1013310134

10135
10136

10137
10138

10139

10140
10141

10142

10143

10144

10145

10146
10147

10148
1014910150

10151

851485158516

85178518

851985208521

85228523

852485258526

85278528

852985308531

8532

8821

88228823

882488258826

8827882888298830

8831

8832

8833

8834

8835
8836

8837

8838

8839

8840

496

506

505

504

503

607

8/4
9/4

10/4
11/4

12/4

9/479
10/47911/479

12/479
13/479REM/479

56
5554

53 52 51

47

46

48

49

45
44

50

43
42

68

1125711258
112591126011261

112621126311264

11265
11266

11267
11268

11269
1127011271

11272112731127411275
11276

11169
11170

11171
111721117311174

11175
11176
11177
11178

11179
11180

11460
11461

11462
11463

11464
11465

11466
11467

11653116541165511656116571165811659
11660

11661
11662

1166311664116651166611667
116681166911670

11958

11959

118241182511826
11827118281182911830

11831

11832
11833
11834
11835

1183611837
1183811839118401184111842

11843

92399240

9241

92429243

9244
9245

92469247

924892499250

92519252

925392549255

92569257

9543

9544

9545

9546

9547

95489549

9550

9551
9552

955395549555

95569557

955895599560

9561

9849

9850

9851
9852

9853

9854

9855

9856

9857

9858

9859

98609861

9862

98639864

98659866

10152

10153
10154

10155

10156
10157

10158

10159
10160

10161

1016210163

10164
10165

1016610167

101681016910170

8247

8533

853485358536

8537

8538

853985408541

8542

854385448545

8546

85478548
8549

8550

8551

8841
8842

8843
8844

8845
8846

8847
8848

8849

8850
8851

8852

8853

8854

8855

8856
8857

8858

8859

8860

67

66

65

64116

115

69

70

114
113

71

197

63

60

119

118

117

10881

11058

112771127811279
11280

11281
11282

11283
112841128511286

1128711288
1128911290

1129111292

11293
11294

11295
11296

11468
11469

11470

11471

11472114731147411475
1147611477114781147911480114811148211483

11484114851148611487

1196011961

11962
11963

11964
1196511966

11967
11968

11969
11970

11971

11972
11973

11974
11975

11976
11977

11978

11844
11845

11846
11847

11848118491185011851
11852118531185411855

11856
11857118581185911860118611186211863

925892599260

92619262

926392649265

92669267

926892699270

92719272

927392749275

9276

9562

956395649565

95669567

956895699570

95719572

957395749575

95769577

957895799580

9867
98689869

987098719872

9873

9874 9875 9876

9877
98789879

9880
9881

9882
9883

9884

9885

1017110172

101731017410175

1017610177

10178

10179

10180

1018110182

10183

10184

10185

10186

10187

10188

1018910190

82488249

8250825182528253

82548255

8256

85528553

8554

855585568557

8558

855985608561

8562

856385648565

8566

8567

8568

85698570

8861

8862
8863

8864
8865

8866
88678868

8869
8870

8871

8872
8873

88748875
8876

8877
8878

8879

121

122

123

124
125

196

120

137

136
135

126
127

128

129

130

134

133

132

11788

11789

11955

12223

10882

10883
10884

1129711298
1129911300

113011130211303
11304

1130511306
11307

11308
11309

11310
11311

1131211313
11314

1131511316

114881148911490
11491114921149311494114951149611497

11498114991150011501115021150311504115051150611507
11508

11979
11980

11981
11982

11983
11984

11985
11986

11987
11988

11989
11990

11991
11992

11993
11994

11995
11996

11997

118641186511866
118671186811869118701187111872118731187411875

11876
11877
11878

118791188011881
11882

11883

9277

9278

9279

92809281

928292839284

92859286

928792889289

92909291

929292939294

9295

95819582

958395849585

95869587

9588

9589

9590

9591

9592
9593

9594

95959596

9597
9598

9599

9886

9887
9888

9889

9890
9891

9892

9893

98949895

9896

9897

9898

9899

9900

9901
9902

9903

9904

101911019210193

1019410195

101961019710198

1019910200

102011020210203

10204

10205

10206

1020710208

10209

857185728573

85748575

857685778578

85798580

858185828583

85848585

858685878588

8589

8880
8881

8882

88838884

8885

8886

8887

8888

8889

8890
8891

8892

8893
8894

8895

8896

8897

8898

131

36

38

40

41

86
87 88

89 90 91 92

195
97

9899
100

1088510886
10887

1088810889

1089010891
10892

10893
10894

1089510896
10897

1089810899

1090010901
10902

10903

113171131811319
11320

11321
113221132311324

11325
11326

11327
11328

11329
11330

11331
11332

11333
11334

1133511336

115091151011511115121151311514
11515115161151711518115191152011521115221152311524

11525

116711167211673

11998
11999

12000
12001

12002
12003

12004
12005

12006
12007

12008
12009

12010
12011

12012
12013

12014
12015

12016

11884
11885

11886
11887

11888118891189011891

11892
11893
11894
11895
11896 11897118981189911900

11901
11902

11903

9296

929792989299

93009301

930293039304

93059306

930793089309

9310
9311

9312

9313

9314

9600

9601
9602

9603

9604

9605
9606

9607
9608

9609
9610

9611
9612

9613
9614

96159616
9617

9618
9619

9905

9906
9907

9908

9909 9910

9911
9912

99139914

9915

99169917

99189919

9920

99219922

9923

1021010211

1021210213

102141021510216

1021710218

102191022010221

1022210223

10224

10225

8590

859185928593

85948595

859685978598

85998600

860186028603

86048605

8606

8607

8608

8609

8899

8900

8901

8902
8903

8904

8905

8906
8907

8908
8909

8910

8911

8912

8913
8914

8915

8916

8917

101102

24
25 26 27

29

31

32

33 34
18171615

1413

23

10904

1090510906
10907

10908
10909

1091010911
10912

1091310914

10915
10916

10917

10918
10919

1092010921
10922

11337
11338

11339
11340
11341
11342

11343
11344

11345
11346
11347

11348

11349
1135011351

11352
11353

11354
11355

11356

11674
1167511676116771167811679116801168111682116831168411685

116861168711688116891169011691
1169211693

12017
12018

12019
12020

12021
12022

12023
12024

12025

12026

12027
120281202912030

1203112032
120331203412035

12036

11904
11905

11906119071190811909

11910
11911
11912
11913
11914

11915

11916
11917
11918

11919
11920

11921
11922
11923

9315
93169317

9318

9319

9320

9321
93229323

9324

9325

9326

9327

9328

9329
9330

9331
93329333

9620

9621

9622
9623

9624

9625
9626

9627

9628

9629
9630

9631

9632
9633

9634
9635

9636

9637
9638

99249925

9926
9927

9928
9929

9930

9931
9932

9933
99349935

9936
9937

9938
9939

9940

9941
9942

8002

8003
8004

8005

8006
8007

8008 8316

83178318831983228323

86108611

8612

861386148615

8616

86178618

8619

862086218622

8623

86248625

8626

862786288629

8918
8919

8920

8921
8922

8923
8924

8925

8926

8927

8928
8929

8930

8931

8932
8933

8934

8935

8936

22 21 20
19

10923
10924

1092510926
10927

10928
10929

109301093110932

10933
10934

1093510936
10937

10938
10939

1094010941

11357
11358

11359
11360

11361
11362

11363

11364
113651136611367

11368
11369
11370

11371
11372
11373

11374
11375

11376

11694
11695

11696
11697

11698

11699
11700

11701
11702

11703
11704
11705
11706
11707

11708

11709
11710
1171111712

11713
11714

12037

12038
12039
12040
1204112042

120431204412045
1204612047

1204812049
12050

12051
12052
12053

12054
12055

12056

11924
11925

11926
11927
11928

11929
11930

11931
11932
11933

11934
11935

11936
11937
11938

11939
11940

11941
11942

9334
9335

9336
93379338

93399340

934193429343

93449345

934693479348

93499350

93519352

9639
9640

9641

9642

9643

9644
9645

9646

9647
9648

9649

9650
9651

9652

9653

9654
9655

9656

9657

9943
99449945

9946
9947

9948

9949
99509951

9952

9953
9954

9955

9956

9957
9958

9959

9960

9961
9962

83248327832883298332833383348337833883398342

8630

86318632

863386348635

86368637

863886398640

86418642

864386448645

86468647

8648

8937

8938
89398940

8941
8942

8943
89448945

8946
8947

8948
89498950

8951
8952

8953
89548955

10942

1094310944

10945
10946

10947
10948

10949

10950

10951

10952
10953

10954
10955

10956
10957

10958
10959

10960

11377
11378

113791138011381
11382

11383
11384

11385
11386

11387
11388

11389
11390

11391
11392

11393
11394

1139511396

11715
117161171711718117191172011721

11722
11723

11724
117251172611727

1172811729

11730
11731
11732
11733

11734

1205712058
12059120601206112062

12063
12064

12065
1206612067

1206812069
120701207112072

12073
12074
12075

12076

11943

11944
11945

11946
11947
11948

11949
11950

11951
11952

11953

11954

11957

11956

9063
9064

9353

93549355

935693579358

93599360

936193629363

93649365

936693679368

93699370

9371

9658

9659
9660

9661

9662

9663

9664
9665

9666

9667
9668

9669
9670

9671

9672

9673

9674
9675

9676

9963

9964

9965

9966

99679968

9969

99709971

9972
9973

9974

9975
9976

9977

9978
99799980

9981

7747
7748

7749

7750
7751

7752
7753

83438344834783488349 8353

8361

86498650

86518652

8653

8654

86558656

865786588659

86608661

866286638664

86658666

8667

8956
8957

8958

8959

8960

8961

8962

8963
89648965

8966

8967

8968

8969
89708971

8972

8973

8974

8975

10961
10962

10963
10964

10965
10966

10967
10968

10969
10970

10971
10972

10973
10974

10975
10976

10977
10978

10979

1139711398

11399
11400
11401
11402

11403
11404
11405

11406
11407
11408

11409
11410

11411

1141211413
1141411415

11416

117351173611737
1173811739

11740
11741

11742
1174311744117451174611747

11748
11749
11750
11751

117521175311754

1207712078
1207912080

120811208212083
12084

12085
12086

12087
12088

1208912090
1209112092

1209312094
1209512096

9067

9068
9069

9070
9071

9072

9073
9074

9075
9076

9077

9078
9079

9080
9081

9082

9083
9084

9372

93739374

937593769377

93789379

938093819382

93839384

938593869387

93889389

9390

9677
9678

9679
9680

9681

9682
9683

9684
9685

9686

9687

96889689

9690
9691

9692

96939694

9695

9982

9983
9984

9985

9986
9987

9988
9989

9990

9991
9992

9993
99949995

9996
9997

9998

9999

10000

7754

7755

7756

7757
7758

7759

7760

7761

7762

7763

776477657766

7767

776877697770

7771

7772

836283638364

83658366

836783688369

83708371

837283738374

83758376

837783788379

8380

86688669

86708671

867286738674

86758676

8677

8678

8679

8680
8681

8682

86838684

86858686

89768977

8978

8979

8980

8981
89828983

8984
8985

8986

8987

8988

8989

8990

8991

8992

8993
8994

10980
10981

10982
10983

10984
10985

10986
10987

10988
10989

10990
10991

10992
10993

10994
10995
10996

10997
10998

1141711418
1141911420

114211142211423
11424

11425
11426

1142711428
114291143011431

114321143311434
1143511436

11755117561175711758
11759

11760
11761

117621176311764117651176611767

11768
11769
11770

11771
1177211773

11774

12097
12098

12099
12100

12101
12102

12103
12104

12105
12106

121071210812109
12110

12111
12112
12113
12114
12115

12116

9085
9086

9087

9088
9089

90909091
9092

9093
9094

9095
9096

9097

9098
9099

91009101
9102

9103

93919392

93939394

939593969397

93989399

940094019402

94039404

9405

9406

9407
94089409

969696979698
9699

9700

9701

9702

9703
9704

9705

9706

9707

9708

9709
9710

9711

9712

9713
9714

10001
10002

10003
10004

10005

10006
10007

10008
1000910010

10011
10012

10013
10014

10015

10016

10017
10018

10019

7773

7774

7775

777677777778

7779
7780

7781

7782

7783

7784
7785

7786

7787

7788

7789
7790

7791

8381

838283838384

83858386

838783888389

83908391

839283938394

83958396

839783988399

8687

86888689

869086918692

86938694

8695

8696

86978698

869987008701

87028703

87048705

8995

8996

8997

8998

8999
9000

9001

9002

9003

9004
9005

9006

9007
9008

9009

9010

9011

9012

9013

9014

10999
11000

11001
11002

11003
11004

11005

11006
1100711008

11009

11010

11011

11012

11013
11014

11015
11016

11437
11438

11439
11440

1144111442
114431144411445

1144611447
11448

11449
11450

114511145211453
1145411455

11456

11775117761177711778
11779

11780
11781

11782
1178311784117851178611787

11526
11527

11528
11529
11530

11531
11532

12117
12118
12119
12120 12121121221212312124

12125
12126

12127
12128

12129
12130

12131
12132

12133
12134

1213512136

2/1532

1/1532
3/1532

RE/1532

9104

9105
9106

9107

9108
9109

9110
9111

9112

9113
9114

9115
9116

9117
9118

9119

9120
9121

9122

9410
9411

9412
94139414

9415
9416

9417

9418
94199420

942194229423

94249425

942694279428

9715

9716
9717

9718

9719

9720
9721

9722
9723

9724

9725
9726

9727
9728

9729

9730
9731

9732
9733

10020

1002110022

10023

1002410025

1002610027

10028

1002910030

100311003210033

10034

10035
10036

10037
10038

7792

84008401

840284038404

84058406

840784088409

8410

84118412

8414

841584168417

8418

8706

87078708

87098710

8711
8712

8713
8714

8715
8716

8717

8718

8719

8720

872187228723

8724

9015

9016

9017

9018

9019

9020
9021

9022

9023

9024

9025
9026

9027

9028
9029

9030
9031

9032

9033

9034

11017

11018

1101911020

1102111022
11023

1102411025

1102611027
11028

1102911030

1103111032
11033

1103411035

1105911060
1106111062

11063
11064

11065
11066

11067
11068

11069

11070110711107211073

11074
11075

11076
11077
11078

11533
11534
11535

11536

11537
11538

11539
115401154111542

1154311544
115451154611547

1154811549
1155011551

11552

1213712138

12139
12140
12141
12142
12143
12144
12145
12146
12147
12148

12149
12150
12151

12152

121531215412155
12156

9123
9124

9125
9126

9127
9128

9129

9130
9131

91329133
9134

9135

9136

9137
9138

9139

9140

9141

94299430

943194329433

94349435

943694379438

94399440

944194429443

94449445

94469447

9734

9735

9736

9737
9738

9739

9740
9741

9742
9743

9744

9745

9746

9747
9748

9749

9750
9751

9752

10039
10040

1004110042

10043

100441004510046

100471004810049

1005010051

100521005310054

1005510056

10057

8419

842084218422

84238424

842584268427

84288429

843084318432

84338434

843584368437

872587268727

87288729

8730

8731 8732

8733
8734

8735
87368737

8738
8739

8740
87418742

8743

9035
9036

9037

9038

9039

9040

9041
9042

9043

9044

9045

9046
9047

9048

9049
9050

9051
9052

RE/131/364

678

110361103711038

1103911040

110411104211043

1104411045

1104611047
11048

1104911050

110511105211053

11054

11079
11080

1108111082
1108311084

11085
11086

11087
11088

11089
11090

1109111092
1109311094

11095
11096
11097

11098

1155311554
1155511556

11557115581155911560115611156211563115641156511566

11567
11568

11569
11570

11571
11572

12157
1215812159

12160
12161

12162
1216312164

1216512166
1216712168

12169
12170
12171

12172

1217312174
1217512176

91429143

9144

9145

9146

9147
9148

9149
9150

9151

9152

9153
9154

9155
9156

9157
9158

9159
9160

9161

9448

94499450

945194529453

94549455

945694579458

94599460

9461

9462

94639464

94659466

9753
9754

9755

9756

97579758

9759
9760

9761
9762

9763

9764
9765

9766
9767

9768

9769
9770

9771

1005810059

1006010061

100621006310064

1006510066

100671006810069

1007010071

100721007310074

1007510076

84388439

844084418442

84438444

844584468447

84488449

845084518452

84538454

84558456

8744

8745
87468747

8748
8749

8750

8751

87528753

8754
87558756

8757
8758

8759
87608761

8762
8763

677

RE/89

2/600

RE/606

594

440

2/202

198

204

1/202

3/200

2/200

RE/201

1/201

NELLMAPIUS

SILVER LAKES

WILLOW ACRES

SAVANNAH COUNTRY ESTATE

729/340

250/364

226/231

243/364

717/340

19/364

34/364

48/364

50/364

RE/149/340

151/340

169/340

733/340

8/364

9/364

52/364

364/136

364/135

364/130

49/364

731/340

683/340

730/340

89/364

225/364

631/340

715/340

RE/139/364

RE/529/340

51/340

RE/35/364

165/340

33/364

167/340

732/340

252/364

GLEN MORE 135

PIENAARSRIVIER

S
O

L
O

M
O

N
 M

A
H

L
A

N
G

U
 D

R
IV

E

N4  (TOLL ROAD)

SILVERLAKES GOLF ESTATE

NELMAPIUS

MAMELODI

K2 2

HAZELDEAN

DESIGN CHECKED BY

CITY OF TSHWANE
TRANSPORT DEPARTMENT

NR. DATE DESCRIPTION PAR.

AMENDMENTS

APPROVED

LOCATION OF PROJECT:

DESCRIPTION OF PROJECT

PROJECT No. :

PROJECT STATUS

DRAWING
CONCEPT

DRAWING
TENDER

CONSTRUCTION
APPROVED FOR

DRAWING
AS BUILT

DRAWING

ORIGINAL PAPER SIZE:

DRAWING APPROVED BY EXECUTIVE DIRECTOR

Ms. L. V. Kegakilwe-Piki

SIGNATURE:.........................................................................  DATE:....................................

SIGNATURE:.............................................................................                              DATE:......................................................

DESIGNED

SCALE :DATE :

DATEINITIALS AND SURNAME

0001

P.O. BOX 1409

PRETORIA

EXECUTIVE DIRECTOR

Ms. L. V. Kegakilwe-Piki

0001

P.O. BOX 1409

PRETORIA

Mr P. Letlonkane

STRATEGIC EXECUTIVE 

DRAWING NO. SHEET NO:

REVISION

A

CONTRACT No. :

DIRECTOR

SIGNATURE AND Pr. No.

CONSULTANT DETAIL

INSPECTOR OF WORKS (CITY OF TSHWANE):

DATEINITIALS AND SURNAME SIGNATURE AND Pr. No.

PROJECT ENGINEER ( CONSULTANT)

MANAGEMENT

D.J. CHALMERS

DRAWN

INFRASTRUCTURE TECHNICAL INFORMATION

NOTES AND SPECIFICATIONS

................................................................................ ................................................................................ ..............................................................

................................................................................ ................................................................................ ..............................................................

SIGNATURE:.........................................................................  DATE:.................................... SIGNATURE:.........................................................................  DATE:....................................

RIVERWALK
PORTION 241 OF THE FARM
ZWARTKOPPIES No. 364-JR

CONSULTING CIVIL AND

STRUCTURAL ENGINEERS
P.O. BOX 36148 Menlo Park 0102
Tel:                (012)  460-0008

Fax:                (012)  460-0005

E-Mail:                   mail@civilconcepts.co.za

RIVERWALK BOULEVARD
BRIDGE LAYOUT

OPTION 2

A 23-05-2016 CONCEPT DRAWING

1:500

J.P.WELMAN

W. STANDER

LEGEND:

1.  ALL MATERIAL AND WORKMANSHIP MUST COMPLY WITH THE REQUIREMENTS OF
THE LATEST RELEVANT SABS SPECIFICATION.

2.  ALL DIMENSIONS ARE IN METERS. (UNLESS OTHERWISE SPECIFIED)

3.  DO NOT SCALE FROM THESE DRAWINGS.

4.  ALL DIMENSIONS MUST BE CHECKED AND APPROVED ON SITE.

5.  ALL CONSTRUCTION TO BE DONE IN ACCORDANCE WITH THE STANDARD 
SPECIFICATIONS FOR MUNICIPAL CIVIL ENGINEERING WORKS, THIRD EDITION
2005 AND THE STANDARD CTMM DETAIL DRAWINGS
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C2142

NEW ROADWAYS

PREDICTED NEW FLOODLINE 1:100

LOCALITY PLAN
N.T.S.

LAYOUT AND DIMENSIONS
SCALE 1:250

NOTE:
FOR SECTIONS AND
DETAILS REFER TO
C2142-M950-299

HYDRAULIC DATA:

· DESIGN RECURRENCE PERIOD: 50 YEAR
· DESIGN FLOOD: 107m³/s
· AVAILABLE HEADWATER (Hw): 1.7m
· CULVERT DESIGN: 27 x 1500mmø PC
· Hw/D: 1.13 + 300mm FREEBOARD
· DESIGN FLOW PER OPENING: 3.96m³/s
· CONTROL: INLET CONTROL

RIVERWALK BOULEVARD ROAD CENTRE LINE CO-ORDINATE LIST:

POINT PEG
DISTANCE

DIRECTION
CO-ORDINATES WGS 1984 WG 29

Y                            X
CURVE DATA

START

BC2

PI2

EC2

BC3

PI3

EC3

CURVE2 RIGHT

R = 80m TL = 37.943m

 ∆  = 50°44'54" CL= 70.858m

BC4

PI4

0.000

898.948

969.806

1149.972

1296.186

1410.862

287°05'28"

337°50'22"
CURVE3 RIGHT

R = 140m TL = 80.567m

 ∆  = -59°50'21" CL= 146.214m

CURVE4 LEFT

R = 1000m TL = 69.929m

 ∆  = 8°00'01" CL= 139.631m

62407.57 2849775.171

62010.861 2850402.554

61974.594 2850413.705

61960.282 2850448.845

61892.328 2850615.702

61861.932 2850670.317

61782.149 2850701.530

61668.890 2850717.490

61529.412 2850727.223

61599.341 2850727.223

EC4 1550.493

278°00'01"

     0.000

    25.000

   110.000

   470.000

   660.000

   760.000

   890.000

  1167.133

  1440.000

  1626.573

  1916.563

VERTICAL ALIGNMENT DATA - LEFT CARRIAGEWAY
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VERTICAL ALIGNMENT DATA - RIGHT CARRIAGEWAY
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PREDICTED NEW FLOODLINE 1:50

FIG.7 KERB + 150mm CONCRETE CHANNEL

THE SITE
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20060017W. STANDER

EXISTING FLOODLINE 1:100

EXISTING FLOODLINE 1:50

FUTURE MUNICIPAL WATER PIPE IN SIDE FILL

BENCHMARKS WGS 1984 Lo.29

      Y X   Z

BM1   63212.417   2849497.373    1305.69    10mm iron peg
BM2   63185.309   2849507.493    1305.55    10mm iron peg
BM3   62413.985   2849811.938    1300.56    10mm iron peg
BM4   62394.467   2849809.692    1300.74    10mm iron peg
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