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LONGSECTION PHASE 1 BULK SEWER NETWORK
FROM 0.000 TO 477.579

SCALES:
Horizontal 1:500
Vertical   1:100
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SMH2
MH CL: 173.960

D: 2.120m
IN IL: 171.840

OUT IL: 171.840

SMH3
MH CL: 175.085

D: 3.696m
IN IL: 171.389

OUT IL: 171.389

SMH4
MH CL: 174.110

D: 3.215m
IN IL: 170.895

OUT IL: 170.895

SMH6
MH CL: 173.442

D: 3.183m
IN IL: 170.259

OUT IL: 170.259

SMH8
MH CL: 172.677

D: 2.985m
IN IL: 169.692

OUT IL: 169.692
SMH9
MH CL: 172.455
D: 2.861m
IN IL: 169.594
OUT IL: 169.594

AFTER COMPLETION OF NEW OUTFALL SEWER
THE CONTRACTOR DISCONNECTED
 OLD MANHOLES AND MADE IT REDUNDANT
WHICH IS NOT IN USE IN FUTURE.  THE REDUNDANT
MANHOLE COVER AND FIRST MANHOLE RING
WAS DISPOSE OFF AT NEAREST LEGAL DUMPSITE,
THE MANHOLE AND LOCAL AREA FILLED WITH G7 MATERIAL
UP TO NATURAL GROUND LEVEL TO SUIT NATURAL ENVIRONMENT.
TOPSOIL WAS PLACED TO  IMPROVE NATURAL VEGETATION GROWTH

CONTRACTOR CUT INTO EXISTING MANHOLE.
BENCHING WAS DONE TO SUIT NEW SEWER MANHOLE
CONNECTION BEFORE IT WAS CUT INTO EXISTING
SEWER MANHOLE.

SMH1
MH CL: 173.642

D: 1.676m
OUT IL: 171.966

CONTRACTOR CUT INTO EXISTING MANHOLE.
BENCHING WAS DONE TO SUIT NEW SEWER MANHOLE
CONNECTION BEFORE IT WAS CUT INTO EXISTING
SEWER MANHOLE.

HW1
IL: 170.947

INVERT LEVEL169.774

SMH10
MH CL: 172.981
D: 3.622m
IN IL: 169.359
OUT IL: 169.359

SMH7
MH CL: 172.985

D: 3.138m
IN IL: 169.847

OUT IL: 169.847

SMH12
MH CL: 172.010
D: 3.068m
IN IL: 168.942
OUT IL: 168.942

SMH13
MH CL: 171.603

D: 2.845m
IN IL: 168.758

OUT IL: 168.758

SMH15
MH CL: 171.484

D: 2.889m
IN IL: 168.595

SMH14
MH CL: 171.493

D: 2.855m
IN IL: 168.638

OUT IL: 168.638

REPAIR GABION WALL AND GUNITECONCRETE FRONT EXPOSED FACEOF WALL TO PREVENT VANDALISM

FUTURE 12m x 6mRENO MATTRESS

PROPOSED FUTURESTORM WATERJUNCTION/DROP BOX
FUTURE  900mm Ø CLASS 100DCONCRETE STORM WATER PIPE TOPROTECT SEWER PIPE FROM

EROSION. PROPOSED POSITION. FINAL
POSITION TO BE DETERMINED ON SITE

FUTURE STORMWATERCONNECTION TOFORMALISED EXISTINGSTREET STORMWATER.

4.93%
, 19.20m

600m
m

 C
lass 100D

SMH2.1
MH CL: 174.794

D: 3.195m
IN IL: 171.599

OUT IL: 171.599

EXISTING STORMWATERPIPE INLET 177.342
EXISTING STORMWATERPIPE OUTLET 176.149 TOCONNECT TO NEWSTORMWATER JUNCTIONBOX

EXISTING STORMWATERPIPE INLET 175.867

EXISTING STORMWATERPIPE INLET 171.305 TOCONNECT TO NEWSTORMWATER JUNCTIONBOX

SMH4.1
MH CL: 175.401

D: 1.174m
OUT IL: 174.227

6.90%, 10.35m
160 mm Class 34

FUTURE 20m x 4m RENOMATTRESS TO PROTECTSTREAMBED ANDEMBANKMENT FROM EROSION

FUTURE SW
HEADWALL

OUTLET

STORM WATER DROPJUNCTION BOX

FUTURE 12m x6m RENO
MATTRESS

FUTURE 22m x 6m RENOMATTRESS TO PROTECTEMERGENCY OVERFLOW

SMH5
MH CL: 174.140
D: 3.606m
IN IL: 173.515
IN IL: 170.534
OUT IL: 170.534

0.66%, 14.91m

355 mm Class 34

STRUCTURE LIST-PHASE 1 BULK SEWER NETWORK
STRUCTURE

NAME

SMH1

SMH2

SMH2.1

SMH3

SMH4

SMH4.1

SMH5

SMH6

SMH7

SMH8

SMH9

SMH10

SMH11

SMH12

SMH13

SMH14

SMH15

Y

47 439.935

47 421.127

47 387.938

47 360.118

47 321.955

47 295.652

47 285.350

47 257.522

47 230.263

47 222.491

47 207.759

47 190.027

47 184.070

47 190.395

47 208.306

47 213.813

47 214.685

X

3 765 212.627

3 765 208.523

3 765 194.084

3 765 178.551

3 765 155.944

3 765 115.484

3 765 116.154

3 765 085.768

3 765 029.209

3 765 006.741

3 765 009.063

3 765 040.136

3 765 077.059

3 765 101.249

3 765 122.630

3 765 139.575

3 765 144.786

RIM
ELEVATION

173.642

173.960

174.794

175.085

174.110

175.401

174.140

173.442

172.985

172.677

172.455

172.981

172.993

172.010

171.603

171.493

171.484

SUMP ELEVATION
SUMP DEPTH

171.966
1.676

171.840
2.120

171.599
3.195

171.389
3.696

170.895
3.215

174.227
1.174

170.534
3.606

170.259
3.183

169.847
3.138

169.692
2.985

169.594
2.861

169.359
3.622

169.113
3.880

168.942
3.068

168.758
2.845

168.638
2.855

168.595
2.889

INVERT
ELEVATION

P14-INV OUT 171.966

P14-INV IN 171.840
P3-INV OUT 171.840

P3-INV IN 171.599
P3 (4)-INV OUT 171.599

P3 (4)-INV IN 171.389
P4-INV OUT 171.389

P4-INV IN 170.895
P5-INV OUT 170.895

P29-INV OUT 174.227

P29-INV IN 173.515
P5-INV IN 170.534

P7-INV OUT 170.534

P7-INV IN 170.259
P8-INV OUT 170.259

P8-INV IN 169.847
P8 (3)-INV OUT 169.847

P8 (3)-INV IN 169.692
P10-INV OUT 169.692

P10-INV IN 169.594
P13-INV OUT 169.594

P13-INV IN 169.359
P13 (3)-INV OUT 169.359

P13 (3)-INV IN 169.113
P13 (1) (1)(0)-INV OUT 169.113

P13 (1) (1)(0)-INV IN 168.942
P13 (1) (1)(0) (4)-INV OUT 168.942

P13 (1) (1)(0) (4)-INV IN 168.758
P13 (1) (1)(0) (4) (1)-INV OUT 168.758

P13 (1) (1)(0) (4) (1)-INV IN 168.638
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GENERAL NOTES:
1. SURVEY COORDINATE SYSTEM: LO 23 HARTEBEESTHOEK 94.
2. ALL CONSTRUCTION WORK TO BE IN ACCORDANCE WITH THE RELEVANT SANS 1200

SPECIFICATIONS FOR CIVIL ENGINEERING CONSTRUCTION AS AMENDED BY THE SCOPE OF
WORKS.

3. ANY CONSTRUCTION DETAILS NOT SHOWN ON THE DRAWINGS ARE TO BE CONSTRUCTED IN
ACCORDANCE WITH THE MUNICIPAL STANDARD DETAILS.

4. ALL SEWER CONNECTIONS TO BE Ø110mm uPVC CLASS 34, UNLESS OTHERWISE SHOWN OR
REQUIRED.
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1. INTRODUCTION 

1.1 BACKGROUND 

The purpose of this Concept and Viability Report is to establish George Municipality’s 
requirements and preferences for the concept design for the upgrading of bulk sewer mains 
in Thembalethu in support of the Upgrading of Informal Settlements Programme (UISP). 
The Phase 3 and 4 bulk sewer mains are required to accommodate upstream flow as well 
as future housing developments to allow fully serviceable sites and the implementation of 
formal housing units in the identified areas. The proposed bulk sewer forms part of the 
overall bulk sewer upgrades required in Thembalethu as part of the Sanitation Master Plan. 
 
The Municipality is placed under strain when dealing with the operation and maintenance 
of these sewerage systems due to constant blockages by foreign matter, not only causing 
a financial burden but resulting in environmental spillages and increased operation and 
maintenance requirement. The informal areas within Thembalethu currently do not have 
waterborne sanitation systems and a portion of this project will address these services 
allowing formal development of the area by extending the current bulk network to include 
areas that can easily be connected to the existing sanitation infrastructure. The existing 
upstream bulk sewers and pump stations will be utilised, where possible sewage will be 
conveyed through the new bulk sewer Phase 3 and 4 to the Outeniqua Waste Water 
Treatment Works (WWTW).  
 
The bulk sewer will be implemented in a phased approach subject to available funding. 

1.2 TERMS OF REFERENCE 

George Municipality has appointed Lukhozi Consulting Engineers (Pty) Ltd as their 
professional engineering service provider for the Upgrading of Thembalethu Bulk Sewer 
Phase 3 and Phase 4. 
 
The scope of services under the appointment is outlined below: 

 Inception, concept design, detail design, documentation & procurement and 
implementation of Thembalethu Phase 3 and 4 bulk sewerage Infrastructure.  

 Advise on criteria that could influence the project life cycle cost significantly. 
 Provide the necessary information within the agreed scope of the project to other 

consultants involved. 
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 Provision of additional services required to develop and implement the project 
including construction monitoring.  

 

1.3 PURPOSE OF THE REPORT 

The purpose of this report is to provide details pertaining to the concept and viability 
planning, design, and implementation of Thembalethu Bulk Sewers- Phase 3 and 4.  

This report outlines the recommended levels of services to be installed in conformance with 
the minimum design standards and requirements and, serves to establish the design criteria 
to be applied to the project.  

1.4 PROJECT TEAM 

The parties listed below will be involved in the planning, design and implementation of this 
project.   

Employer ..................................................................................... George Municipality (GM) 
Consulting Engineer .............................................. Lukhozi Consulting Engineers Pty (Ltd) 
Geotechnical Engineers ................................................. Outeniqua Geotechnical Services 
Engineering Surveyors ................................................... Joubert & Brink Surveys (Pty) Ltd  
Health and Safety Agents .......................................................................... Xaks Consulting 
Environmental Assessment Practitioner (EAP) ............................................. Cape EAPrac  

Refer to Annexure A – project organogram, for details of the Professional teams’ members. 
 

2. SITE DETAILS  

2.1 LOCALITY 

Thembalethu is located within the jurisdictional boundaries of George Local Municipality of 
the Western Cape Province. 

Coordinates of the centre of the area are 34°0'39.94" S & 22°28'38.70" E. 

Access to Thembalethu is obtained via the Thembalethu interchange on the N2 national 
road from Knysna to Mossel Bay. The site spans along the western boundary of 
Thembalethu along the Schaapkop River.  Access to the site is via Nelson Mandela 
Boulevard and residential roads, where available.  

Refer to locality plan in Figure 1 below. 
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Figure 1: Locality of the planned Phase 3 & Phase 4 bulk sewer and decommissioned Thembalethu pump station no. 3 
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2.2 ENGINEERING SURVEY 

Joubert and Brink Surveys were appointed as the engineering surveyor for this project. A 
LiDAR and Topographical survey were performed for areas being considered under the 
Thembalethu Bulk Sewers- Phase 3 and 4 scope of works. The engineering survey was 
completed, and the final information supplied to Lukhozi on 20 November 2023 and has 
been used in the concept & viability design.  

2.3 GEOTECHNICAL INVESTIGATION 

Outeniqua Lab and Geotechnical Services were appointed as the geotechnical engineering 
sub-consultant for this project.  A geotechnical site investigation and report was prepared 
and submitted for areas being considered under the Thembalethu Bulk Sewers- Phase 3 
and 4 scope of works. This is required to focus on identifying potential hazards, defining 
ground conditions, and offering detailed soil profiles and groundwater occurrence.  The 
geotechnical site investigation was completed in December 2023 and the provisional soil 
test data was supplied on 14 December 2023. The final soil test and report was submitted 
on 1 February 2024. A copy of the geotechnical report is attached as Annexure B to this 
report. 

Early indications from the soil test data show that the area will be suitable for the installation 
of sewers, with soils generally expected to be classified as ‘soft excavation’ over the 
majority of the route. Some trench shoring may be required in isolated areas with poor soil 
stability and dewatering of marshy areas may also be needed. These specifics will be 
confirmed through field and laboratory testing which will form part of the detailed 
geotechnical investigation report. 

2.4 ENVIRONMENTAL INVESTIGATION 

An Environmental Assessment Practitioner (EAP), Cape EAPrac, has been appointed to 
assess the Thembalethu Bulk Sewers- Phase 3 and 4 scope, and commence with the 
application to the Department of Environmental Affairs & Development Planning 
(DEA&DP), necessary permit/s with Department of Forestry, Fisheries and the Environment 
(DFFE) and necessary Water Use License Authorisation (WULA).  

An existing environmental authorisation is in place for the implementation of various 
sanitation infrastructure in Thembalethu, including the Phase 3 & 4 bulk sewers. However, 
any change to the scope or alignment of the authorisation will require amendment.  

The EAP, fresh water ecologist and other specialists undertook a site inspection on 
1 November 2023, to determine the environmental sensitivity in relation to any potentially 
concerning environmental features.  
 
CAPE EAPrac completed the Notice of Intent (NOI) and submitted it to the DEA&DP on 
1 December 2023. A feedback letter with respect to the NOI letter was received from 
DEA&DP on 26 January 2024.  The Department indicated that a Part 1 amendment to the 
existing Environmental Authorisation (EA) can be applied for if the proposed amendment 
will not change the scope of a valid environmental authorisation, nor increase the level or 
nature of the impact, which impact was initially assessed and considered when an 
application was made for an environmental authorisation; or relates to the change of 
ownership or transfer of rights and obligations.  They further indicated that since the 
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proposed amendment (i.e. this Phase 3 & 4) will change the scope of the authorisation (i.e. 
new pipeline route not currently in the authorisation), regardless of what the reason is, a 
Part 1 amendment process cannot be followed for this change. DEA&DP is therefore of the 
opinion that a Part 2 amendment should be applied for instead.  
 
Further environmental investigation and specialist studies will proceed as required by  
DEA&DP and a Part 2 amendment which will identify any environmental concerns that may 
affect the implementation of the Thembalethu Bulk Sewers- Phase 3 and 4 scope. This will 
be further addressed as the detail design stage will proceed. 
 
Necessary adjustments to the designs will be made based on the final findings of the Basic 
Assessment if required.  
 

3. SCOPE OF WORKS 

3.1 PORTION 2 

The Phase 3 and Phase 4 bulk sewers will serve the following areas that will tie into an 
existing 250mm Diameter bulk sewer line, situated south and south-east of the UISP Areas 
5 & 6A and will gravitate to the existing Pacaltsdorp Sewer Pump Station 1.  This pump 
station transfers the sewage to the Outeniqua WWTW, see Figure 2 below. This scope of 
work is seen as Portion 2. 

During the detailed design stage it will be determined if the existing 250mm diameter bulk 
sewer line requires an upgrade to accommodate the new bulk sewer that will service Phase 
3 and Phase 4 internal sewers. 

Table 1: Portion 2 Estimated Bulk Gravity Sewers per concept design 
Phase  Area Anticipated 

Length  
Planned Pipe Dia 

3 Area 2 and the remainder of the 
bulk services required to fully 
service Area 5, 6A and 6B 

Approx. 
1460m 

200mm (160mm was the 
proposed diameter per the 
Municipality’s project 
appointment. This 
diameter is regarded as 
too small for bulk sewer 
reticulation for this area 
due to the small hydraulic 
loading and the nature and 
characteristics of the 
sewage) 

4 Old All Brick Quarry Area Approx. 
970m 

Total estimated length of Planned Bulk 
Gravity Sewer 

2 430m  
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Figure 2: Portion 2 - Phase 3 and Phase 4 gravity bulk sewer (Outlined in red) 

3.2 PORTION 1 

A portion of the existing gravity sewer near the old, decommissioned Thembalethu sewer 
pump station no. 3 must be connected to the existing gravity sewer network to the western 
embankment of Ward 21 existing bulk sewer. This portion of the work is situated east of the 
planned Phase 3 and Phase 4 bulk sewer lines, but in totality creates the western bulk 
sewer line at this portion. Refer to Figure 3 below.  

This portion of the scope of construction works will include the following as a minimum: 
 Sewer connection to existing gravity sewer 
 Stream crossing 
 Construction of associated manholes 
 Bulk earthworks and stabilization of erosion donga 
 Stormwater crossing for future draining of Siyabulela and Eluxolweni Streets. 

This scope of work is currently under construction, as part of T/ING/008/2020: The 
Appointment of Ad-Hoc Civil Engineering Contractors for a period of three years. 

Table 2: Portion 1 Estimated Bulk Gravity Sewers per concept design 
Portion Area Anticipated Length Planned Pipe Dia 

1A Ward 9 
316 m (200 mm Dia) 
50 m (355 mm Dia) 

200 mm and 355 mm Dia as 
per the existing pipeline with 
steeper falls of minimum 1 in 

150 

1B Ward 21 120 m (355 mm Dia) 
355 mm Dia as per the existing 

pipeline with steeper falls of 
minimum 1 in 150 
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Portion Area Anticipated Length Planned Pipe Dia 
Total estimated length of 

Planned Bulk Gravity 
Sewer for Portion 1 

486m  

 

 
Legend: 

Existing bulk sewer with poor gradient 
New bulk sewer with min fall 1 in 150 

Figure 3: Portion 1A&B Ward 9 & Ward 21 existing bulk sewer upgrade 
 

4. WAYLEAVE APPLICATION STATUS 

Planning wayleave applications to be submitted when applied for. Table 3 below indicates 
the status and outcome of each application.  

Construction wayleaves will be applied for prior to commencing with construction by the 
applicable contractor/s.  

    Table 3: Wayleave Application Status 
Service Provider Service Affected Comments 

George: Electricity 
Department 

Yes 
Must be notified 5 days prior any construction. Electrical 
Representatives to inspect area prior excavation. Form 
to be filled out. 

George: Civil 
Engineering 

Services 
Yes Sewer and water affected. 

George: 
Environmental 

Services 
Yes 

Check if yellow woods or other protected trees will be in 
the way of new bulk sewer. 
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5. SUB-CONSULTANTS AND SPECIALIST SERVICE PROVIDERS 

5.1 HEALTH AND SAFETY INVESTIGATION 

George Municipality has appointed Xaks Consulting as the H&S Agent on 24 May 2023 for 
this project and will be involved during all required stages of the project. 

The Health and Safety Agent is required to: 

a) Attend design meetings. 
b) Prepare baseline risk assessment and site-specific health and safety specification. A 

draft of the baseline risk assessment and site-specific health and safety specification 
was completed on 14 August 2023.  This baseline risk assessment and site-specific 
health and safety specification will have to be reviewed and finalised during the 
compilation of the tender document for construction for portion 2. Review the bill of 
quantities to confirm there are sufficient items and acceptable quantities and pricing 
prior to and post pricing.  

c) Evaluate and approve the successful Contractor’s Health and Safety Plan, which will 
be prepared in response to the risk assessment and specification. 

d) Prepare and apply for a Construction Work Permit if required. 
e) Attend monthly site meetings and perform monthly audits (minimum two site visits per 

month). 
f) Prepare and submit monthly Health and Safety audit reports. 
g) Manage the Contractor’s compliance with his Health and Safety Plans, the Health and 

Safety Specifications and the OHS legislation. 
h) Prepare and submit a Health and Safety close-out report on completion of both 

construction contracts. 
i) Accept the duties and responsibilities of the Client as set out in the Construction 

Regulations. 
 

6. CONCEPT DESIGN CRITERIA  

6.1 STANDARDS APPLIED 

The following references will be used for the design of the sewerage reticulation network: 

 The Neighbourhood Planning & Design Guide: Section K - Sanitation (Red Book 
2019) 

 SANS 10400-P: Drainage  
 George Municipality Civil Engineering Services: Civil Engineering Standards & 

Requirements for Services (Updated January 2009) 
 
6.2 SEWER FLOW  

The Instantaneous Peak Wet Weather Flows (IPWWF) for each of the drainage areas have 
been calculated using the sewer flow and peak factor method contained in section K.4 of 
the Human Settlements Planning and Design Guidelines (Red Book 2019). The following 
was allowed for in the design. 

 Unit Hydrographs   : UH 4    (PDDWF) 
 Peak factor    : 2.0   (IPDWF) 
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 Groundwater infiltration rate  : 0.03   (l/min/m/m Ø)  
 Allowance for stormwater ingress : 50 %   (IPWWF) 

Refer to Annexure C attached to this Report for the design flow calculations for the bulk 
sewer as determined by Lukhozi.  

6.2.1 Future Development flows 

Table 4 provides a summary of the accumulated flows per drainage areas to a collection 
point that will drain via the proposed bulk sewers titled phase 3 and 4 in Thembalethu from 
the recent Sanitation Master Plan.  

Table 4: GLS Design flows for Phase 3 and 4 
 

In accordance with the sanitation master plan, the theoretical design flows of the gravity 
sewer is indicated in Table 5 below.  

Table 5: GLS latest design flows for Phase 3 and 4 
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From the design flow calculations, as indicated by GLS, it can be seen that the future design 
flows are in the order of 1.3 to 2.0 l/s for the various areas with a maximum total design flow 
of 8.2l/s to 8.4 l/s. The design flow calculations as determined by Lukhozi (including an 
additional 50% stormwater infiltration) are in the order of 2.04 l/s to 6.75 l/s with a maximum 
total design flow of 13.5 l/s. The design flows are higher than the calculations as seen on 
GLS master planning reports, however this is mainly due to the high stormwater infiltration, 
of 50%, designed for by Lukhozi. When working on an average stormwater infiltration rate 
of 15% the flows compare closer with the flows as calculated by GLS i.e. in the order of 
1.96 l/s to 5.2 l/s with a maximum total design flow of 10.35 l/s.  We find the flows rates as 
calculated by GLS in a low design. It is necessary to determine the peak flow when sizing 
the proposed bulk sewer infrastructure and we therefore recommend the maximum design 
flow rate of 13.5l/s, as calculated by Lukhozi, be used for design purposes.  

 
6.3 SEWERS 

6.3.1 Bulk Sewer 

The bulk sewers will be installed at an absolute minimum gradient of 1 in 150 per the 
Municipality’s requirements.  

The site is not a “greenfield” site since there are informal dwellings that exist along most of 
the planned bulk sewers proposed route. It can therefore be classified as “brownfield” site.  
This will mean some informal dwellings will have to be moved to temporary positions during 
construction to enable the installation of the bulk sewer pipelines as can be seen on the 
concept design layouts attached to the report. Refer to Annexure D. The exact scope of 
dwellings to be relocated is unknown and will be determined during detail design and the 
construction stages. 

In addition to the extend of the informal dwellings that are restricting access and 
construction, benching of steep sloped areas will be required to allow access, and create 
workable platforms and allow maintenance of the bulk sewer pipelines in future. Sufficient 
allowance will be made in the tender document to perform this activity ahead of 
construction. Reinstatement and rehabilitation will be required of all disturbed areas.    

The proposed bulk sewers will be positioned along the boundaries of existing informal 
areas, to allow drainage of the areas below gradients of 1 in 25. However, it will not be 
possible to drain all the existing informal dwellings. Some of these dwellings are developed 
at embankments steeper than 1 in 25, where the Municipality does not allow formal 
development. It is recommended, that these dwellings also be relocated to formal areas as 
part of the Thembalethu Upgrading of Informal Settlement Programme(UISP) for the area, 
by the Housing Department.   

Single stop and go traffic lane will be created during construction to allow residents access 
to their properties during the construction phase.  Re-instatement of existing roads, 
stormwater, water and sewer reticulation will form part of the works where required. 

The anticipated length of bulk sewer and manholes to be constructed are indicated in Table 
6 below.  
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Table 6: Summary of quantities 

Phase Estimated Sewer Pipe 

Length (m) / Dia (mm) 

Estimated Manholes 

(No.) 

3 
(Pipeline A from SMH A34 to SMH A61 

including pipelines B and C see 
drawings Annexure D) 

Approx. 1470 (200mm 
Dia) 

48 

4 
(Pipeline A from SMH A1 to SMH A34 

see drawings Annexure D) 

Approx. 970 (200mm 
Dia) 

34 

TOTAL 2 430 82 
Portion 1A 316m (200mm Dia) 

50m(355 mm Dia) 
11 

Portion 1B 120m(355 mm Dia) 6 
TOTAL 486 17 

6.3.2 Design 

The bulk sewers are designed to the following standards: 

 Minimum full pipe velocity  : 0.7 m/s (due to the low design flows 
calculated velocities are as low as 0.4-0.5m/s) 

 Maximum full pipe velocity  : 2.2 m/s  
 Minimum cover to pipes  : 1.0 m below finished road level

       0.8 m below finished ground level. 
 Maximum depth   : 4.0 m below finished ground level 
 Maximum manhole spacing  : 80 m 
 Minimum pipe size   : 200 mm diameter 
 Minimum Erf Connection size  : 110 mm diameter 
 Minimum gradient sewer main  : 1:150 (per George Municipality 

requirements) 

The sewerage reticulation will be designed according to the minimum diameters and 
gradients shown.   

6.3.3 Pipe Materials 

Sewer mains will be uPVC Class 34 heavy-duty solid wall complying with SANS 1601, with 
a pipe stiffness of 400 kPa and smooth inner and outer walls complete with integral sockets, 
joints, and rubber seal rings.  

All fittings will comply with SANS 791. 

6.3.4 Manholes 

Sewer manholes are to be constructed using 1.0 m diameter precast concrete rings to depths 
in accordance with the designs and drawings.  Manholes deeper than 1.5 m will be reduced 
to 0.75 m diameter precast rings up to a depth of 1.5 m and 1.0 m diameter precast rings for 
the rest of the depth. Heavy duty precast concrete type manhole cover and frames will be 
used for all manholes constructed in the roadways. The manhole cover for sewers with 
diameter 315 mm Diameter and below will be standard concrete manhole covers.  The 
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manhole cover for sewers with diameter above 355 mm Diameter will be specially made 
security concrete manhole covers to prevent the public from tampering with manholes.   

Finished manhole cover levels will be flush with road level in roadways, 50 mm above 
finished ground level in road reserves and 500 mm above finished ground level in open 
spaces. 

Precast manhole sections will comply with SANS 1294. 

6.3.5 Main stream crossings 

Due to the topography of Thembalethu and Skaapkop River that flow at the foot hills, various 
minor and main streams commence within the settlement until it reaches the river.  
 
Because the proposed new gravity sewer follows the lowest possible contour line to obtain 
maximum drainage, three(3) main stream crossings will have to be crossed and 
accommodated in the design along the length of the bulk sewer pipelines.  The sewer 
pipelines will have to cross these main stream crossings by means of a sewer pipe bridges 
as indicated on the layout and long section drawings.  

It is proposed that the main stream and/or river crossings be constructed with reinforced 
concrete bridge structures. The detail for these crossings is shown on the stream crossings 
and stormwater detailed drawings found in Annexure D of this document.   

The reasons for proposing reinforced concrete bridge structures are as follows; 
a) Concrete is renowned for its exceptional durability, with concrete exhibiting 

resistance to corrosion, fire, and external forces. They can withstand challenging 
environments and provide long-lasting service life, reducing maintenance and 
replacement costs. 

b) Concrete possess excellent structural strength, enabling it to bear heavy loads and 
resist deformation under pressure. 

c) Properly designed concrete mixes can be resistant to chemical attacks, such as 
sulphur or acidic substances, making them suitable for a wide range of applications, 
including sewer systems and industrial environments. 

d) Concrete offers a reliable and cost-effective solution due to its longevity and 
minimal maintenance requirements. It requires fewer repairs and replacements 
compared to alternative materials, resulting in reduced lifecycle costs. 

e) It is robust and will last for years as can be seen at other concrete pipe bridges in 
the Thembalethu area. 

f) The bridge structure can be designed in such a way that the bulk sewer pipe can 
be safely supported within the concrete bridge structure with concrete lids 
supported over its entire length.  This can protect the pipe against vandalism and 
also allow pipe replacement by removing the concrete lids with lifting equipment 
should maintenance be required in future. 

 
Steel bridge structures were considered but are not recommended due to the following 
reasons;  

a) Steel in the Thembalethu area is prone to vandalism and/or theft. 
b) Steel is not resistant to chemical attacks where leaks can occur, such as sulphur or 

acidic substances, making them unsuitable for this installation. 
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c) The main disadvantage of steel bridges, compared to concrete, is that they corrode 
under the action of the atmosphere, easily rust, and have high maintenance costs, 
which are expensive in comparison to concrete bridge structures. 

d) Steel bridges have design limitations, which can make them unsuitable for certain 
applications, such as long-span bridges and high-load bridges. 

e) Some people may find steel bridges to be unattractive or visually intrusive, 
particularly in scenic or historic areas. 

f) Steel bridges require ongoing maintenance and inspections to ensure their safety 
and structural integrity over the long term. 

 
Pipe and/or rectangular culverts are proposed for the minor stream crossings. The detail for 
these minor crossings will also be designed during the detailed design stage. 

6.3.6 Minor stream crossings 

Due to the topography of Thembalethu and Skaapkop River that flow at the foot hills, various 
minor and main streams commence within the settlement until it reaches the river.  
 
Because the proposed new gravity sewer follows the lowest possible contour line to obtain 
maximum drainage, various minor stream crossings will also have to be crossed and 
accommodated in the design along the length of the bulk sewer pipeline.  At these various 
minor stream crossings the sewer pipelines will have to be protected from being undermined 
or scoured away by stormwater by means of stormwater protection measures as indicated 
on the detail drawings.  

 
Piping of stormwater is proposed above or below the new bulk sewer pipelines. The detail of 
these minor stream crossings is detailed under the drawings found in Annexure D of this 
document.  The inlets and outlets to these stormwater piped structures will be protected by 
a combination of soil rip-rap, gabion baskets and reno mattresses where required, to prevent 
erosion.  It is recommended that the exposed faces of these baskets and mattresses be 
protected by means of “shotcrete”/gunite from vandalism as well as theft experienced in the 
Thembalethu area.  

6.3.7 Erf Connections 

Erf connections (if/where required) will be constructed for each erf indicated on the drawings 
and will comprise of 110 mm uPVC pipe. Typically, erf connections extend 1.0 m into the erf 
boundary however, this is a brownfields project with established homes with concrete block 
boundary walls, fencing, retaining block walls etc. The Employer should therefore consider 
revising this standard to have the erf connection terminate just outside the boundary of the 
erf, to avoid any potential damage that may occur to this privately owned infrastructure. 

Each erf will receive a single erf connection from the main sewer and where feasible, will be 
positioned in a manner that aligns itself with the existing sewers, septic / conservancy tanks 
(if any) to allow for ease of connection.  

Female stop end pieces to be solvent welded to the ends of erf connection pipes after the 
required air testing has been carried out. 
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It is further recommended that the George Municipality: 

 Confirm the funding availability. 
 Approve this report and provide instruction to commence with the detailed design 

stage. 

 
 
 
 
KOENRAAD POTGIETER (Pr Tech Eng)   GREG TUCKER (Pr Eng, Pr CPM) 

PROFESSIONAL ENGINEERING TECHNOLOGIST  MANAGING DIRECTOR 

 
 
for LUKHOZI CONSULTING ENGINEERS (PTY) LTD 
 
 

LUKHOZI CONSULTING ENGINEERS (PTY) LTD  

8 St John’s Street 

St John’s Place 

Dormehlsdrift 

GEORGE 

6529 

www.lukhozi.co.za 

Tel: 044 050 4154 

 
Date: 3 May 2024

2024/05/03 08/05/2024
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Project Manager (George 

Municipality)

Melanie Geyer

044 801 9268

mgeyer@george.gov.za

Project Director

Greg Tucker

041 363 1984

g.tucker@lukhozi.co.za

Project Leader

Koenraad Potgieter

044 050 4154

k.potgieter@lukhozi.co.za

Civil Engineering Technologist 

Siviwe Kulu

041 363 1984

s.kulu@lukhozi.co.za

Engineering Surveyor

Joubert and Brink Surveys

Geotechnical Engineer

Outeniqua Laboratory and 
Geotechnical Services 

EAP

CAPE EAPrac 

Project Leader assistance

Danie Brandt

044 050 4154

d.brandt@lukhozi.co.za

Employer's Agent's Assistant 
Representative

Tshepang Mosia

Employer's Agent's Representative

Charl Du Plessis

Health and Safety Agent

Xaks Consulting 

Xavier Redcliffe

067 847 4367
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Department of Environmental Affairs and Development Planning 

Shireen Pullen 

Directorate: Development Management, Region 3 

Shireen.Pullen@westerncape.gov.za | Tel: 044 814 2021 

REFERENCE:   16/3/1/1/D2/50/0060/12 

ENQUIRIES:   Shireen Pullen 

DATE OF ISSUE: 17 November 2021 

 

The Municipal Manager 

George Municipality 

Private Bag 19 

GEORGE 

6530 

 

Attention: Ms. L. Mooiman     Tel: (044) 801 9111 
        Email: lcmooiman@george.gov.za 

 

Dear Madam 

 

ACCEPTANCE OF THE UPDATED ENVIRONMENTAL MANAGEMENT PROGRAMME (EMPr) FOR 

THEMBALETHU BULK SERVICES, GEORGE 

 
1. The above-mentioned document received by the Directorate: Development Management 

(Region 3) hereinafter referred to a “this Directorate”on 18 October  2021 refers. 

 

2. Based on the review of the content of the updated EMPr and by virtue of the powers conferred 

on it by the National Environmental Management Act, 1998 (Act No. 107 of 1998) and the 

Environmental Impact Assessment Regulations, 2014 (as amended), the competent authority 

herewith approves the amended EMPr.  

 

3. In addition to the above, please be reminded that the EMPr is a working document and can 

be amended at times to address certain changes (if any) that may be required, provided that 

the outcomes of the EMPr are still the same and remains relevant.  

 

4. Currently, the EMPr contains an updated Site Development Plan (SDP) and not the SDP referred 

to in the Environmental Authorisation (EA). In the new updated plan, the pipeline follows the 

contours slightly up the stream valley, instead of straight across, as indicated on the approved 

SDP. This section of pipeline was re-aligned to the top of the valley slope to avoid traversing the 

remaining Afrotemperate Forest patches located within this section of the Schaapkop River 

Valley. It is hereby confirmed that no application for amendment is required as this slight 

change in the routing is considered to still be approximate to the site development plan 

approved as part of the development. 

 

5. A compliance monitoring inspection will be undertaken after commencement of construction 

activities, in order to determine compliance with the Environmental Authorisation issued on 6 

April 2021. 

 

http://www.westerncape.gov.za/
mailto:lcmooiman@george.gov.za
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6. Your attention is further drawn to the audit requirements of the aforementioned Environmental 

Authorisation. Please note that in light of the recent official feedback received from the Chief 

Director: Development Planning regarding environmental audits, neither the Environmental 

Assessment Practitioner (EAP) or the Environmental Control Officer (ECO) can undertake an 

audit nor a person from the same company as the EAP or ECO, as it would represent a 

circumstance that may compromise the objectivity of the audit. Therefore, all audits to be 

conducted must be done by an independent auditor (not the EAP/ECO). 

 

7. Please note that it is an offence in terms of Section 49Aof the NEMA to fail to comply with the 

provisions of an Environmental authorisation. Failure to comply with the requirements of Section 

24F of the NEMA shall result in the matter being referred to the Environmental Compliance and 

Enforcement Directorate of this Department. A person convicted of an offence in terms of the 

above is liable to a fine not exceeding R10 million or to imprisonment for a period not exceeding 

10 years, or to both such fine and imprisonment.  

 

8. Kindly quote the abovementioned reference number in any future correspondence in respect 

of the abovementioned development.  

 

9. This Department reserves the right to revise initial comments and request further information 

from you based on any new or revised information received. 

 

Yours faithfully 

 
 

pp_____________________________________ 

HEAD OF COMPONENT: ENVIRONMENTAL: IMPACT MANAGEMENT SERVICES 

DEPARTMENT OF ENVIRONMENTAL AFFAIRS AND DEVELOPMENT PLANNING 
 

Copies to: 

Ms Siân Holder    Cape EAPrac   Email: sian@cape-eaprac.co.za 

Mr. A. Molendorf  George Municipality  Email: avmolendorff@george.gov.za  
 

 

Malcolm 
Fredericks

Digitally signed by Malcolm 
Fredericks 
Date: 2021.11.16 16:07:01 
+02'00'

http://www.westerncape.gov.za/
mailto:sian@cape-eaprac.co.za
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Figure 1: Demarcation of No - Go Areas During 
Construction
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Plate A: Showing a cross section of a 
typical method of demarcation of 
no-go areas.

Where demarcation is required on a down
slope, it can be more cost effective to 
include the required silt protection 
mechanisms on the same support 
structure as the demarcation.  This is
detailed in Plate B below and must be 
read in conjunction with the details on
erosion control included in the previous
diagram. 

G E N E R A L  C O N S I D E R A T I O N S  F O R  
DEMARCATION OF NO GO AREAS 

?The demarcation must include all areas that are 
going to be disturbed in the total construction (including 
all service lines)

?The no -go areas may not be accessed by any 
person (including lunch, tea breaks etc.). Without the 
explicit written permission from te ECO.

?Maximum fines will be issued for any non 
compliance with regards to the no go policy. 
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Figure 2: Specifications for Silt Fences
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The purpose of a silt fence is to create a temporary barrier to maintain sediment on a 
construction site in order to prevent soil erosion and pollution through sediment and nutrient 
loading.  Silt fences are designed to detain sediment from the disturbed construction area 
and also prevent sheet erosion by decreasing the velocity of the run off.

?Silt fence fabric to consist out of 50% shade cloth or a geotextile such as biddim (if 
biddum is used, it is not necessary to place mulch bags).

?Wooden droppers are suitable for the stakes.  If the construction program takes place 
over an extended time frame it may be necessary to use treated droppers or metal 
stakes.

?The support stakes should not be placed further than 700mm apart on the down slope 
side of the fabric.

?The fabric should be secured to the stakes using galvanised wire ties not further than 
200mm apart.

?The fabric anchorage trench should be at least 300mm deep.

Technical Specifications

Planning, Placing and Maintenance
?The silt fence is to be installed on all disturbed slopes where sheet erosion may take place.
?This type of silt fence is not suitable for areas where water is concentrated. i.e. gulleys and storm-water outlets.
?The silt fences should be along the contour lines
?The rows of silt fences should be bowed to prevent erosion and loss of silt on the ends of the fence line.
?Silt fences should be inspected weekly and before every forecast rainfall event.  Any damage must be repaired 

immediately.
?Silt deposits should be cleared after each rainfall event.  CLEARED SILT MUST NOT BE PLACED DOWN SLOPE 

OF THE FENCE. 

700mm

6
0
0
m

m

Direction of
water flow

Mulch bags to
overlap so that 
no gaps are
present where
silt can pass

Frontal View

Top of slope

Top View

Bottom of slope

Last 2m of each section of silt fence to turn uphill
to avoid overflow of ponded sediment

Silt fence to be placed 1.5 - 2m away
from bottom (toe) of slope

A straw bale should be pegged at the
end of each section of silt fence as an
emergency overflow

If the height of the slope is more 
than 5m, additional silt fences will need 
to be placed on the actual slope.
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Figure 3: Specifications for Temporary Stormwater
Management During Construction
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Fist layer of stone
filled perforated 
bags. to be filled
with 30mm crusher
stone

Second layer of stone 
filled perforated bags, 
to be filled with 15mm crusher
stone

Fist layer of stone filled perforated 
bags. to be filled with 30mm crusher
stone

Second layer of stone filled 
perforated bags, to be filled
with 15mm crusher stone

If area surrounding inlet is not yet
hard surfaced, stone bags should be 
pegged to avoid shifting during heavy 
rain events. 

-  Should the inlet be positioned at a low point with water entering from a number of sides, a double
row of stone bags (as detailed above) should be placed at each side where water enters.

-  In low flow, high sediment areas, consideration should be given to cover the inlet structures with
biddum (this will only work in low flow areas.)

Outlet Protection

Stormwater outlet point (prior)
to completion of final outlet 
structure

Day-lighting of stormwater outlet

150mm - 200mm rock loosely packed (90% 
single layer) cover within sandbag enclosed 
area

Heavy duty (40kg) sand bags packed to enclose rock

Sand Bags to be pegged with wooden or metal 
stakes to prevent movement

-  The methodology referred to above is effective as a temporary measure to be used during 
construction and is in no way intended to replace the permanent measures that must be 
installed.  These permanent measures must be constructed as per the engineers 
specifications.
-  Stormwater systems should ideally be constructed during low rainfall periods in order to 
allow for permanent protection measures to be put in place before the rainy season.
-  Consideration should be given to encase the outlet structure with a geo-fabric such as biddum.  This should first be clarified with the site engineer to ensure 
compatibility with the stormwater system.
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Use toilets provided 

 

 

Don’t burn or bury waste 
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Know emergency 
procedures & no’s 
 

Report accidents 

 

 

No smoking near gas or 

diesel 

 

� 

Be careful when 
working with hazardous 
substances 

 
Fines will be issued for 
non-compliance with 

environmental 

specifications 

 



Environmental Guidelines for Trenching 

Excavation Methodology: 

1. Remove top vegetation layer with as much of the root systems as possible – place on furtherest side of trench from road. 

2. Remove ±200mm layer of topsoil – place / stockpile closest to road. 

3. Remove remainder of subsoil to required trench depth – place / stockpile next to trench. 

 

 

 
1 2 

3 
Road 

Backfill Methodology: 

Once Cable Sleeve has been installed, backfill trench as follows: 

Reverse order: 3. Backfill with subsoil closest to trench – compact as required. 

   2. Backfill top of trench with topsoil – do not compact. 

   1. Cover topsoil with vegetation layer back to natural ground level. 



Cape Cobra  
(Naja nivea)

Cape Cobra - juvenile 
(Naja nivea)

Cape Boomslang - male
(Dispholidus typus typus)

Cape Boomslang - female
(Dispholidus typus typus) 

Coral Shield Cobra  
(Aspidelaps lubricus lubricus) Photo David Maguire

Rinkhals - banded phase
(Hemachatus haemachatus)

Puff Adder 
(Bitis arietans arietans) 

Karoo Sand Snake
(Psammophis notostictus)

Rhombic Night Adder  
(Causus rhombeatus)

Spotted Harlequin Snake  
(Homoroselaps lacteus)

Herald or Red-lipped Snake  
(Crotaphopeltis hotamboeia)

Mole Snake
(Pseudaspis cana)

Brown House Snake  
(Boaedon capensis)

Rhombic Egg-eater  
(Dasypeltis scabra)

Common Brown Water Snake
(Lycodonomorphus rufulus) Photo Tyrone Ping

Western Natal Green Snake    Photo Tyrone Ping 
(Philothamnus natalensis occidentalis)

Delalande’s Beaked Blind Snake
(Rhinotyphlops lalandei )

Olive Snake  
(Lycodonomorphus inornatus)

Common Slug-eater
(Duberria lutrix lutrix ) Photo Tyrone Ping

Berg Adder 
(Bitis atropos) 

C A N  I N F L I C T 
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H A R M L E S S

H A R M L E S SH A R M L E S S

Johan Marais  |  African Snakebite Institute
+27 82 494 2039  |  johan@asiorg.co.za

www.AFRICANSNAKEBITEINSTITUTE .com

JOHAN MARAIS is the author of various books on reptiles including 
the best-seller A Complete Guide to Snakes of Southern Africa. He is a 

popular public speaker and offers a variety of courses including Snake 
Awareness, Scorpion Awareness and Venomous Snake Handling. 

Johan is accredited by the International Society of Zoological Sciences 
(ISZS) and is a Field Guides Association of Southern Africa (FGASA) 

and Travel Doctor-approved service provider. His courses are also 
accredited by the Health Professions Council of South Africa (HPCSA).
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SOUTHERN CAPE
OF THECOMMON SNAKES

Has caused  
human fatalities

V E R Y
D A N G E R O U S

Painful bite, but does  
not require antivenom

D A N G E R O U S

Not thought  
to be harmful

M I L D LY
V E N O M O U S

Not dangerous  
to humans

H A R M L E S S

G a r d e n  R o u t e  &  K l e i n  K a r o o



Kaapse Kobra  
(Naja nivea)

Kaapse Kobra - onvolwasse 
(Naja nivea)

Kaapse Boomslang - mannetjie
(Dispholidus typus typus)

Kaapse Boomslang - wyfie
(Dispholidus typus typus) 

Koraalkobra  
(Aspidelaps lubricus lubricus) Foto David Maguire

Rinkhals - met bande
(Hemachatus haemachatus)

Pofadder 
(Bitis arietans arietans) 

Karoo-sandslang
(Psammophis notostictus)

Nagadder  
(Causus rhombeatus)

Gevlekte kousbandjie  
(Homoroselaps lacteus)

Rooilipslang of Heraldslang  
(Crotaphopeltis hotamboeia)

Molslang
(Pseudaspis cana)

Bruinhuisslang  
(Boaedon capensis)

Gewone eiervreter  
(Dasypeltis scabra)

Bruinwaterslang
(Lycodonomorphus rufulus) Foto Tyrone Ping

Westelike Natal groenslang      Foto Tyrone Ping 
(Philothamnus natalensis occidentalis)

Delalande se haakneusblindeslang
(Rhinotyphlops lalandei )

Olyfslang  
(Lycodonomorphus inornatus)

Gewone slakvreter
(Duberria lutrix lutrix ) Foto Tyrone Ping

Bergadder 
(Bitis atropos) 
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O N S K A D E L I KO N S K A D E L I K

Johan Marais  |  African Snakebite Institute
+27 82 494 2039  |  johan@asiorg.co.za

www.AFRICANSNAKEBITEINSTITUTE .com

JOHAN MARAIS is the author of various books on reptiles including 
the best-seller A Complete Guide to Snakes of Southern Africa. He is a 

popular public speaker and offers a variety of courses including Snake 
Awareness, Scorpion Awareness and Venomous Snake Handling. 

Johan is accredited by the International Society of Zoological Sciences 
(ISZS) and is a Field Guides Association of Southern Africa (FGASA) 

and Travel Doctor-approved service provider. His courses are also 
accredited by the Health Professions Council of South Africa (HPCSA).
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SUIDELIKE KAAP
Tu i n r o e t e  &  K l e i n  K a r o o

VAN DIEALGEMENE SLANGE

Is verantwoordelik  
vir menslike sterftes

B A I E 
G E VA A R L I K

Pynlike byt, maar 
teengif nie noodsaaklik

G E VA A R L I K

Word nie as  
skadelik beskou

M AT I G  G I F T I G

Hou geen gevaar  
in vir mense

O N S K A D E L I K



CCape ape EAPracEAPrac

C E A Pape nvironmental ssessment ractitioners (Pty) Ltd was established in 

March 2008 by Directors (EAPASA Reg. No 2019/1746) and 

  
Doug Jeffery Louise-Mari 

van Zyl Dale 
Holder Si n Holder 

 (EAPASA Reg. No. 2019/1444).  The full time professional team includes: 
- Senior Environmental Practitioner (EAPASA Reg.No 2019/301), 

(Practitioner/ECO/Environmental Education),  - Cadidate 
Environmental Practitioner (EAPASA Reg. No 2023/6593)   - 

â
 Mariska Byleveld

,
Candidate Practitioner (EAPASA Reg.No 2023/6700),
(EAPASA Reg.No 2023/6688) &

Francois Byleveld
Environmental  Onke Nandipha 

  Charmaine Mudau
Carin Naudé 

- Full Time On-Site ECOs and 
- Business Administrator.

The firm implements legislation under the National Environmental Management Act 
(NEMA), National Environmental Management: Waste Act (NEM:WA) and the 

National Environmental Management: Air Quality Act (NEM:AQA).

 Coastal Water Discharge Permits

 Environmental Audits 

 Environmental Constraints Analysis

 Air Quality Licence Applications (AEL’s)

 Retrospective Damage Assessment (Section 24G)

 Environmental Control & Monitoring(ECO)

 GIS & Mapping
 Forestry Applications (for removal/pruning of protected species)

 Rehabilitation Plans

 Waste Management Licence Applications (Waste Licence)

 Environmental Education & Interpretation

 Public Participation & Stakeholder Engagement

 Environmental Management Policies & Plans (EMMP’s)

 Outeniqua Sensitive Coastal Area Permits (OSCA)

Our main services include:
 Environmental Impact Assessments (EIA’s & Basic Assessments)

LIST OF ONGOING  CAPE EAPRAC
PROJECTS IS AVAILABLE 

ON REQUEST.
PLEASE VISIT OUR

WEBSITE FOR MORE DETAILS

PROJECT EXPERIENCE INCLUDES
Reverse Osmosis Desalination; Sensitive Environmental Management including National Parks/Conservation Areas & World 
Heritage Sites; Renewable Energy Projects (Solar & Wind); Waste Management License Applications for Waste Disposal Sites, 
Sewerage Plants & Abattoirs; Waste-to -Energy Projects including Biogas Facilities; Marine Aquaculture; Filling Stations; Air 
Emission Processes for Sawmills, Brick Works & Processing Plants; ECO responsibilities on Private & State Housing 
Developments, Provincial & Municipal Roads and Infrastructure, Private, Provincial & Municipal applications for development of 
infrastructure, housing & commercial components

www.cape-eaprac.co.za Tel: +27 44 874 0365
Cell: +27 71 603 4132

PO Box 2070    17 Progress Street
6530 George     6529 George



 

D  Joug effery - Director

Town  (UCT) and went on to obtain his MSc in 
Botany and Zoology at the University of Cape 

Botany also at UCT. He has worked extensively in the 
Western-, Southern- and Eastern Cape both as a 
professional Botanist and co-ordinating EIA processes for 
over 20 years. He is registered with the South African Council 
for Natural Scientific Professions since 1990. He is also 
registered with the Environmental Assessment Practitioners 
Association of South Africa.

Doug Jeffery obtained a Bsc with majors in 

email: doug@dougjeff.co.za

Louise-Mari van Zyl  holds a Masters degree 
in Geography & Environmental Sciences from the University 
of Stellenbosch. She worked as an Environmental 
Assessment Practitioner (EAP) since 2002 on projects in the 
Eastern, Southern, Western & Northern Cape provinces.  
She is registered as and EAP with the Environmental 
Assessment Practitioners Association of South Africa. 

email: louise@cape-eaprac.co.za

(NMMU) and a Masters Degree in Environmental Education 
(Rhodes University). She joined our team in 2008.  She 
worked as Environmental Assessment Practitioner for many 
years, but her current focus is on Environmental Control and 
Monitoring, Rehabilitation and Alien Invasive Management.  

Siân completed a National Diploma Nature 
Conservation (Pta Tech), B-tech Nature Con. 

 
email: sian@cape-eaprac.co.za

Carin obtained a BBA degree through UNISA.  

email: @cape-eaprac.co.zacarin

She gained extensive experience in business management 
and administration since 1988. She joined rac in 
June 2008 and is responsible for the day to day 
administrative functions of the business.  Her acquired 
knowledge and leadership skills enables the rest of the team 
to function efficiently in their respective fields.

Cape EAP

email: @cape-eaprac.co.zamariska

Mariska joined Cape EAPrac in April 2022 .  
She completed her BSc in Geology in 2016, BSc Honours in 
2017 and holds a MSc in Geology from the University of the 
Free State (2020).  as a Geologist for two yearsShe worked  
before joining our team. Sh is e registered as a Candidate 
Environmental Practitioner. 

 

Dale graduated from the Technicon Pretoria in 1999 with a 
National Diploma in Nature Conservation. He worked as a 
Socio-Ecologist for SANParks and as Project Manager for 
the Department of Marine and Coastal Management. He 
started working as an environmental practitioner in 2002. 
His focus is currently on Renewable Energy Infrastructure 
Assessment, but is also involved with assessments in 
various other industries.

Registered as a Professional Environmental Assessment 
Practi t ioner with the Environmental Assessment 
Practitioners Association of South Africa (EAPASA). (Reg. 
No. 2019/301)

.                          email: dale@cape-eaprac.co.za

Senior Environmental Practitioner
D Hale older 

S Hi  older - ân Consultant / ECO 

L M Zouise- ari van yl 
Director / Principal PractitionerEnvironmental 

C Nari  audé  n

M Bariska yleveld

Business Administrator

Candidate Environmental Practitioner

www.cape-eaprac.co.za Tel: +27 44 874 0365
Cell: +27 71 603 4132

PO Box 2070    17 Progress Street
6530 George     6529 George

email: @cape-eaprac.co.zafrancois

Francois graduated from the University of the Free State in 
2020 with a MSc in Geology.  After working in the petroleum 
industry, he joined our team in May 2023 to train as an 
Environmental Assessment Practitioner.  as 
a Candidate EAP.

He is registered

F Brancois yleveld
Candidate Environmental Practitioner

O S ECOn- ite s 

We have three full-time, on-site ECOs, working on PV Solar 
construction sites in the Northern Cape:

email: charmaine@cape-eaprac.co.za

Their knowledge and understanding of environmental 
management make them a valuable asset on site.

  Charmaine Mudau - BA in Geography and Environmental 
Management from the University of the Free State (2014) 
and a BSc Honours in Geography from UNISA (2020). 

 Onke Nandipha - BSc in Environmental Sciences (2017) 
and a BSc Honours in Geography (2018) from Walter 
SisuluUniversity. He is registered as a Candidate EAP with 
EAPASA.

email: onke@cape-eaprac.co.za & 
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