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1 INTRODUCTION AND BACKGROUND 

 
Element Consulting Engineers has been appointed by Look Forward Construction as 

multi-disciplinary consultant for the rendering of professional services for the proposed 

development of Parkdene Filling Station on Erf 11221, Sandkraal Road, George. 

 

The project proposes the development of a filling station with 309m2 convenience centre, 

inclusive of fast food and coffee services. 

 

A number of meetings have been held with officials of various departments of the local 

municipality to discuss the development as well as their requirements for the application.  

 

This report will detail and discuss the services design of the proposed development. 
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2 PROPOSED LAND USE 

 
The proposed development of the Parkdene Filling Station on erf 11221, Sandkraal 

Road, George, encompasses a filling station with 309m2 convenience centre, inclusive of 

fast food and coffee services. 

 

The Site Development Plan (SDP) is indicated below and is included as addendum. 

 

 

Figure 1: Site Development Plan (SDP) 
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3 LOCALITY AND ACCESS 

 
The proposed development is located on erf 11221, Sandkraal Road, George. The erf is 

surrounded by existing development on all sides.  

 

Current and proposed access to the site is obtained from Main Street to the north and 

Golf Street to the east. Access is not available from Sandkraal Road to the west. 

 

 

Figure 2: Locality and access 
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4 GEOTECNICAL INVESTIGATION  

 
A formal geotechnical investigation has not been performed and is not required. A visual 

inspection of the site was conducted in order to assess conditions on site.  

 

Holistically, the conclusion reached is that the in-situ materials found on site are 

adequate for the construction of engineering services and low level commercial 

development.  

 

General Soil Profile 

Inspection of the site indicated relatively consistent soil horizons throughout with a light 

brown silty sand of significant depth present. The materials appear slightly moist and are 

fairly loose. No perched water table is evident and a low to moderate water retention rate 

is expected. Flat gradients are evident. 

 

Slope Stability 

Gradients on the site is flat. No natural slope instability is present. 

 

Ground water and stormwater 

No ground water and/or perched water are evident. Lateral movement of stormwater will 

be slow due to the flat gradient. 

 

Engineering Services 

A TLB will suffice for trenching and excavations of all services and foundations in all 

materials. The possibility of rock at deeper depths is small. 

 

Foundations for filling station development 

The visual investigation indicated that the in-situ materials are adequate to support the 

development of a filling station. Reinforced strip footings will be adequate for the 

development. Fill areas to be adequately compacted.  

 

Foundations for commercial development 

The visual investigation indicated that the in-situ materials are adequate to support the 

construction of low level commercial development. Reinforced strip footings will be 

adequate for the development. Fill areas to be adequately compacted. 

 

Construction materials 

A number of commercial operators are located in close proximity to the site for the 

provision of imported construction materials.  
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5 ENGINEERING SERVICES 

 
This chapter will discuss the engineering services of the proposed development in 

parallel with the engineering standards and technical design criteria applicable to the 

project. Design drawings are attached as addendum to the report. 

 

5.1 Water 
 

Water Demand 

 

The Average Annual Daily Demand (AADD) for this proposed development in line with 

accepted design consumptions, assumptions, criteria and standards, is calculated and 

estimated at approximately 2 kl/day. 

 

Availability 

 

Preliminary investigations and the necessary discussions with the local municipality 

indicated that water is available for this development. 

 

Connection Point 

 

The site is serviced by municipal uPVC water lines along Main Road and Golf Street, 

respectively the northern and eastern boundaries. The water connection to the 

development is taken from the water line on Golf Street, on the eastern boundary of the 

site. The locality of these existing water lines in relation to the proposed development site 

is indicated in the diagram below. 
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Figure 3: Existing water lines servicing the site (light blue lines) 

 

Design layout 

 

The design layout is presented at the end of the chapter and is attached as addendum to 

the report. 

 

Design Criteria and Standard of Engineering Services 

 

• Design consumption 
o Convenience shop – 400l/100m2/day 
o Filling station – 0.8kl/day 

• Peak factors as prescribed 

• Minimum pressures for the network are calculated for a fire flow 30l/sec and peak 
demand at the point of lowest pressure under peak conditions. 

• Maximum of 4 valves to isolate a pipe section. 

• Minimum cover to pipes to be 900mm. 

• Pipe type and class to be HDPE 50mm class 9, depending on existing network 
pressure. 

• Fire hydrants to be provided in accordance to relevant guidelines and legislation. 
 

5.2 Sewer 
 

Site layout considerations 

 

The site drains from west to east as confirmed with the topographical survey of the site 

conducted for the development. 
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Design flow 

 

The Average Dry Weather Flow (ADWF) of the development, in line with accepted design 

criteria and standards, can be calculated and estimated as 2kl/day.  

 

The design peak flow, inclusive of a specified peak factor of 3.5 and 15% extraneous 

flow, is estimated at 0.08l/s. 

 

Fat, Oil & Grease (FOG) trap 

 

A fat, oil & grease (FOG) trap is specified. The FOG trap retains all fats, oils and grease 

from the restaurant and prohibits these substances to flow into the sewer network. FOG 

trap to be cleaned on a weekly basis by the restaurant personnel and checked monthly 

by the restaurant’s manager.  

 

Connection Point 

 

The site is serviced by municipal sewer line along Golf Street on the eastern boundary. A 

sewer erf connection is provided on the south-eastern corner of the erf. The locality of the 

existing sewer line and erf connection in relation to the proposed development site is 

indicated in the diagram below. 

 

 

Figure 4: Existing sewer line and erf connection servicing the site (brown line) 

 

Design layout 

 

The design layout is presented at the end of the chapter and is attached as addendum to 

the report. 
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Design Criteria and Standards of Engineering Services 

 

• The following design flows will be utilized: 
o Convenience shop – 400l/100m2/day 
o Filling station – 0.8kl/day 

• Specified peak factor of 3.5 

• Allowance for 15% extraneous flow 

• A conventional waterborne sewerage system will be provided. 

• Minimum flow velocities designed for as 0.7m/s. 

• Minimum cover to all pipes to be 800mm. 

• Pipe diameters of generally 110mm for all service connections and minor lines and 
160mm and above for outfall line. 

• Design gradient of 1:60 

• Erf connection depth to be minimum 1.0 m and at least be able to drain 80% of the 
erf. 

• Precast concrete rings manholes with concrete floor and premanufactured concrete 
lid. 

• Manhole covers and frames to be Polymer Concrete. 

• Manholes to be central over main pipe on downstream side. 

• All concrete, mortar or screed used with manholes to be from dolomite aggregate and 
low alkali sulphate resistant cement to SABS 471. 

• Pipelines to be uPVC class 34 and to be laid on Class C bedding. 
 

5.3 Roads and access 
 

Access 

 

Current and proposed access to the site is obtained from Main Street to the north and 

Golf Street to the east. Access is not available from Sandkraal Road to the west. 

 

The approved access points are indicated in the following diagram. 

 



Proposed development of Parkdene Filling Station 

 

 

Services Report Rev1    11 

 

Figure 5: Approved access points to the development 

 

Sight distances at both of the proposed access points are excellent and satisfactory for 

development purposes in both the vertical and horizontal alignments. 

 

Traffic Impact Assessment 

 

A Traffic Impact Assessment (TIA) has been performed by Corli Havenga Transportation 

Engineers in April 2021. The TIA concluded that the development can be supported from 

a traffic engineering perspective. 

 

Internal Standards and Design Criteria 

 

Internal standards and design criteria are specified as follows: 

 

• Access width on Golf Street 12.9m and inside radius of 7.9m 

• Access width on Main Road of 8.5m and radii of 3.4m and 4.0m 

• Forecourt (service area) concrete surface with cut-off drain 

• Rest of forecourt asphalt surfacing 30mm 

• Pavement structural materials from commercial sources 

• Minimum forecourt grade of 0.4% 

• Road design life of 20 years 
 

Design layout 
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The design layout is presented at the end of the chapter and is attached as addendum to 

the report. 

 

5.4 Stormwater 
 

Design background, standards and criteria 

 

A formal stormwater reticulation system will be provided by a combination of surfaced 

roadways, kerbs, channels, cut-off drains, strormwater pipes and various minor 

structures.  

 

The following standards and design criteria are envisaged: 

 

• Minimum gradients for pipelines to allow minimum flow speeds of 0.7m/s at full flow. 

• Maximum pipeline flow velocities to be 3.5m/s. 

• Stormwater pipes to be 100D as required by specific loadings or installation 
conditions. 

• Bedding to be Class C. 

• Minimum cover on pipes to be 800mm. 

• Minimum pipe diameter to be 450mm. 
 

Site layout considerations 

 

The site drains from west to east as confirmed with the topographical survey of the site 

conducted for the development. 

 

Contaminated runoff 

 

Contaminated runoff from the under-roof main forecourt area (concrete apron) will be 

collected into a closed circuit fuel/oil separator system and will be collected by a 

reputable contractor on a regular basis all in line with the latest petro-chemical industry 

standards. 

 

Connection Point 

 

The site is serviced by municipal stormwater line along Golf Street on the eastern 

boundary. A stormwater connection point is available on the south-eastern corner of the 

erf. The locality of the existing stormwater system is indicated on the site development 

plan. 

 

Design layout 

 

The design layout is presented at the end of the chapter and is attached as addendum to 

the report. 
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5.5 Filling station and petro-chemical designs 
 

All petro-chemical design aspects of the development will be handled by the specialist 

supplier to the project. All infrastructure will comply to the latest petro-chemical industry 

standards. Design criteria of the filling station and petro-chemical infrastructure are as 

follows: 

 

• Fuel delivery truck manoeuvres accommodated on site and indicated on site 
development plan. 

• Allowance in layout for fuel loading bay of 22m. 

• Fuel serving island configuration will be 4 islands 

• Fuel tank configuration will be 5 x 23kl (3 x diesel and 2 x ulp) 

• Fuel tanks will be double walled and installed underground 

• Access width on Golf Street 12.9m and inside radius of 7.9m 

• Access width on Main Road of 8.5m and radii of 3.4m and 4.0m 

• Forecourt (service area) concrete surface with cut-off drain 

• Rest of forecourt asphalt surfacing 30mm 

• Pavement structural materials from commercial sources 

• Minimum forecourt grade of 0.4% 

• Road design life of 20 years 

• Drizit fuel & oil trap for forecourt 
 

The site development plan is attached as addendum to the report. 

 

5.6 Pedestrian facilities and bus stop 
 

It is recognized that a filling station with convenience shop, restaurant and coffee facilities 

located on this site, will attract a significant number of pedestrian traffic from the 

surrounding areas. Safe and dedicated pedestrian improvements will be implemented 

surrounding the proposed development. These facilities will serve the larger area and 

also link up with existing municipal non-motorized infrastructure in the area. 

 

Notwithstanding the above, the municipal bus stop on Main Road on the northern 

boundary of the site, will greatly amplify this situation. Pedestrian improvements  

incorporated onto the site development plan have considered the bus stops and safe and 

dedicated pedestrian improvements will be implemented surrounding the bus stops. This 

was also confirmed with municipal officials during detail discussions. 

 

The site development plan is attached as addendum to the report. 

 

5.7 Parking 
 

Safe and convenient parking is provided on site to serve customer’s needs. A total of 31 

parking bays and 1 disabled parking bay is supplied versus the requirement of 21 parking 

bays. 
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5.8 Solid Waste 
 

A formal solid waste collection area is provided at the back of the building. Solid waste 

will be removed by the George Municipality. 

 

5.9 Design layout 
 

The design layout is presented in the diagram below and is attached as addendum to the 

report. Services layouts and connections points are indicated on the drawing, in line with 

the discussions above. The design layout is attached to the report as addendum. 

 

 

Figure 6: Design layout and site plan 
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6 ELECTRICAL AND MECHANICAL DESIGN 

 
 

6.1 Bulk Electrical Supply 
 

A low voltage (400V) supply is available from an existing kiosk, located on the corner of 

Main St and Nelson Mandela Blvd. This kiosk is currently being supplied from the 

500kVA SS Lawaaikamp.  The new development is proposed to be serviced from the 

existing kiosk via a new 125A circuit breaker and a new 35mm2 underground copper 

cable for approximately 50m to the Main DB of the proposed new building. 

 

 

Figure 7: Electrical supply to the site 

 

Discussions held with the George Municipality’s electrical department indicated that 

spare capacity from this source is available. 

 

6.2 Energy efficient designs 
 

A number of energy-saving measures are proposed and have been incorporated into the 

design. 
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6.3 Internal Services 
 

An internal low voltage reticulation network will be provided and will consist of the 

necessary electrical installation for the new convenience shop and forecourt. All cabling 

will be installed underground.  

 

All design parameters for internal reticulation will be to the satisfaction of the local 

authority. 

 

6.4 Design Criteria 
 

The following design criteria are used for calculation purposes: 

 

• Load criteria: 

o Convenience shop – 200VA/m2 

o Forecourt – 75VA/m2 

• Diversification factor – 0.7 

 

6.5 Diversified Load 
 

The calculation of the after diversity maximum demand (ADMD) for the development, in 

line with the above design criteria, is calculated as being approximately 70 kVA. 

 

6.6 HVAC 
 

A heating, ventilation and air-conditioning design have been conducted for the new 

convenience shop. All design parameters are to the satisfaction of the local authority and 

to the national building regulations (SANS 10400). 

 

6.7 Rational fire design 
 

A rational fire design has been conducted for the proposed development. Fire protection 

equipment will include a water-based system for the convenience shop and a chemical-

based system for the forecourt. All SANS and petro-chemical industry standards will be 

adhered to. 
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7 ARCHITECTURAL DESIGN 

 
This chapter will discuss the architectural design of the convenience shop and restaurant 

facilities in terms of the layout designs, the construction materials in parallel with the 

engineering standards and technical design criteria applicable to the project. A set of 

design drawings is also available for reference and discussion purposes and should be 

consulted in parallel to the discussions below. 

 

7.1 General 
 

The client required the development of a standardized convenience shop with internal 

take away restaurant and coffee facilities. 

 

All building and structural works will be conducted in line with National Building 

Regulations (SANS10400) and to the satisfaction to the local authority. 

 

7.2 Building positioning and orientation 
 

The building was positioned and orientated in accordance to marketing best practice ito 

exposure to Sandkraal Road, but with due consideration to site limitations consisting of 

poor access, building lines, services, petrochemical infrastructure and particularly 

delivery truck maneuvers. Final building positioning and orientation were arrived at 

subsequent to approximately 5 iterations. Building positioning and orientation can be 

viewed on the site development plan indicated in the following diagram and attached to 

the report as addendum. 
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Figure 8: Site Development Plan (SDP) 

 

7.3 Building layout plan 
 

The building layout plan is presented in the following diagram and is attached as 

addendum to the report. 
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Figure 9: Building layout plan 

 

The total building size is 309m2 and consists of the following areas: 

 

• Convenience shop 

• Public toilets 

• Freezer/chiller room 

• Storeroom 

• Kitchen freezer/chiller 

• Prep area 

• Servery area 

• Cashiers’ cubicle 

• Offices 

• Staff toilets 

• Attendants’ cubicle 

• Attendants’ change rooms 

• ATM room 

 

7.4 Building design 
 

The design of the building is dictated by the corporate design of the retailer and have 

matching and repetitive features on all elevations. External walls are plastered and 
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painted. Tower curves are provided on the corners. Aluminium bullnose signage cladding 

is provided around the top. 

 

The roof will be chromadek sheeting at a roof pitch of 2.5degrees, falling to the back of 

the building where rainwater is collected in aluminium gutters. 

 

A selection of design drawings is presented below, and the full set of building plans is 

attached as addendum to the report. 

 

 

Figure 10: Building elevations 
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Figure 11: Building elevations 
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Figure 12: Building roof plan 

 

 

 

7.5 Foundations 
 
Reinforced concrete strip foundation will be constructed.  
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8 CONCLUSIONS AND RECOMMENDATIONS 

 
 

8.1 Conclusions 
 

The following conclusions can be reached from the Services Report on the proposed 

development of Parkdene Filling Station on Erf 11221, Sandkraal Road, George:  

 

1. The project proposes the development of a filling station with 309m2 convenience 

centre, inclusive of fast food and coffee services. 

2. Current and proposed access to the site is obtained from Main Street to the north 

and Golf Street to the east. Access is not available from Sandkraal Road to the 

west. 

3. The in-situ materials found on site are adequate for the construction of 

engineering services and low level commercial development. 

4. Water: 

a. The Average Annual Daily Demand (AADD) for this proposed 

development is calculated and estimated at approximately 2 kl/day. 

b. Water is available for this development. 

c. The site is serviced by municipal uPVC water lines along Main Road and 

Golf Street, respectively the northern and eastern boundaries. The water 

connection to the development is taken from the water line on Golf Street, 

on the eastern boundary of the site. 

5. Sewer: 

a. The site drains from west to east. 

b. The Average Dry Weather Flow (ADWF) of the development can be 

calculated and estimated as 2kl/day. 

c. The design peak flow is estimated at 0.08l/s. 

d. The site is serviced by municipal sewer line along Golf Street on the 

eastern boundary. A sewer erf connection is provided on the south-

eastern corner of the erf. 

e. A fat, oil & grease (FOG) trap is specified. The FOG trap retains all fats, 

oils and grease from the restaurant and prohibits these substances to flow 

into the sewer network.  

6. Roads & access 

a. Current and proposed access to the site is obtained from Main Street to 

the north and Golf Street to the east. Access is not available from 

Sandkraal Road to the west.  

b. Sight distances at both of the proposed access points are excellent and 

satisfactory for development purposes in both the vertical and horizontal 

alignments. 
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7. A Traffic Impact Assessment (TIA) has been performed by Corli Havenga 

Transportation Engineers in April 2021. The TIA concluded that the development 

can be supported from a traffic engineering perspective. 

8. Stormwater: 

a. The site drains from west to east. 

b. Contaminated runoff from the under-roof main forecourt area (concrete 

apron) will be collected into a closed circuit oil separator system and will 

be collected by a reputable contractor on a regular basis all in line with the 

latest petro-chemical industry standards. 

c. The site is serviced by municipal stormwater line along Golf Street on the 

eastern boundary. A stormwater connection point is available on the 

south-eastern corner of the erf. 

9. Filling station and petro-chemical designs: 

a. Fuel delivery truck maneuvers accommodated on site. 

b. Allowance in layout for fuel loading bay of 22m. 

c. Fuel serving island configuration will be 4 islands 

d. Fuel tank configuration will be 5 x 23kl (3 x diesel and 2 x ulp) 

e. Fuel tanks will be double walled and installed underground 

f. Access width on Golf Street 12.9m and inside radius of 7.9m 

g. Access width on Main Road of 8.5m and radii of 3.4m and 4.0m 

h. Forecourt (service area) concrete surface with cut-off drain 

i. Rest of forecourt asphalt surfacing 30mm 

j. Pavement structural materials from commercial sources 

k. Minimum forecourt grade of 0.4% 

l. Road design life of 20 years 

m. Drizit fuel & oil trap for forecourt 

10. Pedestrian facilities and bus stop: 

a. It is recognized that a filling station with convenience shop, restaurant and 

coffee facilities located on this site, will attract a significant number of 

pedestrian traffic from the surrounding areas. 

b. Safe and dedicated pedestrian improvements will be implemented 

surrounding the proposed development. These facilities will serve the 

larger area and also link up with existing municipal non-motorized 

infrastructure in the area. 

c. The municipal bus stop on Main Road on the northern boundary of the 

site, will greatly amplify this situation. Pedestrian improvements  

incorporated onto the site development plan have considered the bus 

stops and safe and dedicated pedestrian improvements will be 

implemented surrounding the bus stops. This was also confirmed with 

municipal officials during detail discussions. 

11. Parking: 

a. Safe and convenient parking is provided on site to serve customer’s 

needs. 
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b. A total of 31 parking bays and 1 disabled parking bay is supplied versus 

the requirement of 21 parking bays. 

12. A formal solid waste collection area is provided at the back of the building. Solid 

waste will be removed by the George Municipality. 

13. Electrical and mechanical design 

a. A low voltage (400V) supply is available from an existing kiosk, located on 

the corner of Main St and Nelson Mandela Blvd. The new development is 

proposed to be serviced from the existing kiosk via a new 125A circuit 

breaker and a new 35mm2 underground copper cable for approximately 

50m to the Main DB of the proposed new building. 

b. Discussions held with the George Municipality’s electrical department 

indicated that spare capacity from this source is available. 

c. An internal low voltage reticulation network will be provided and will 

consist of the necessary electrical installation for the new convenience 

shop and forecourt. All cabling will be installed underground. All design 

parameters for internal reticulation will be to the satisfaction of the local 

authority. 

d. The calculation of the after diversity maximum demand (ADMD) for the 

development, in line with the design criteria, is calculated as being 

approximately 70 kVA. 

e. A heating, ventilation and air-conditioning design have been conducted for 

the new convenience shop. All design parameters are to the satisfaction of 

the local authority and to the national building regulations (SANS 10400). 

f. A rational fire design has been conducted for the proposed development. 

Fire protection equipment will include a water-based system for the 

convenience shop and a chemical-based system for the forecourt. All 

SANS and petro-chemical industry standards will be adhered to. 

14. Architectural design 

a. All building and structural works will be conducted in line with National 

Building Regulations (SANS10400) and to the satisfaction to the local 

authority. 

b. The building was positioned and orientated in accordance to marketing 

best practice ito exposure to Sandkraal Road, but with due consideration 

to site limitations consisting of poor access, building lines, services, 

petrochemical infrastructure and particularly delivery truck maneuvers. 

c. The total building size is 309m2 and consists of a convenience shop, 

public toilets, freezer/chiller room, storeroom, kitchen freezer/chiller, prep 

area, servery area, cashiers’ cubicle, offices, staff toilets, attendants’ 

cubicle, attendants’ change rooms, ATM room. 

d. The design of the building is dictated by the corporate design of the 

retailer and have matching and repetitive features on all elevations. 

External walls are plastered and painted. Tower curves are provided on 

the corners. Aluminium bullnose signage cladding is provided around the 

top. 
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e. The roof will be chromadek sheeting at a roof pitch of 2.5degrees, falling 

to the back of the building where rainwater is collected in aluminium 

gutters. 

f. Reinforced concrete strip foundation will be constructed. 

 

With reference to all of the conclusions above, it can holistically be concluded that the 

proposed development can be designed and constructed to acceptable specifications 

and standards from engineering and architectural design perspectives. 

 

 

8.2 Recommendations 
 
With reference to the conclusions above, it is recommended that the proposed 

development be approved from an engineering and architectural design perspective. 
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9 ADDENDA 

 
 

 

 

 

 

 

 

 

 

 

 

9.1 Addendum 1 – Site development plan and site layout plan 
 

9.2 Addendum 2 – Design drawings 
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ADDENDUM 1 

 

SITE DEVELOPMENT PLAN AND SITE LAYOUT PLAN 
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