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ABBREVIATIONS 

 

AADD : Annual Average Daily Demand (water) 

AADWF : Annual Average Dry Weather Flow (sewer) 

PWWF : Peak Wet Weather Flow (sewer) 

CES : Community Engineering Services 

GLS : GSL Consulting Engineers 

HM : Hessequa Municipality 

ha : hectare 

HCE : Hessequa Consulting Engineers CC 

kℓ : kilolitre 

kℓ/d : kilolitre per day 

ℓ/c/d : kilolitre per capita per day 

m : metres 

masl : metres above mean sea level 

Mℓ : mega litre 

m3 : cubic metre, i.e. one kilolitre 

mm : millimetre 

TWL : Top of Water Level (Dam or Reservoir) 

VAT : Value added tax 

WTW : Water Treatment Works 

WWTW : Waste Water Treatment Works 
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INTRODUCTION 

Hessequa Consulting Engineers was appointed by Ellenrust Properties CC for the planning and 

design of civil engineering services for the development of a Lifestyle Village on Erf 4784, Still Bay 

West.  This report is based on preliminary/final designs.  Hessequa Municipality, in the Tender 

Document, confirmed that Hessequa Municipality will be responsible for the provision of access to 

site as well as bulk water and sewer connection points on site. 

The report discusses the design criteria and specifications that will be applied to civil engineering 

services required for the development. 

The area is situated to the north east of the existing Hessequa Municipal Offices in Still Bay. 

EXTEND OF THE DEVELOPMENT 

The proposed development consists of the following: 

➢ 120 Residential Units 

➢ 8 Assisted Living Units 

➢ 32 Bed Frail care Unit 

CIVIL ENGINEERING SERVICES 

Proposed designs are based on the design standards of the Guidelines for the Provision of 

Engineering Services and Amenities in Residential Township Development as published by the CSIR 

as well as the minimum requirements of Hessequa Municipality. 

All materials and workmanship shall comply with the specifications as set out in the South African 

National Standards for Civil Engineering (SANS). 

1.1 ROADS 

Access to the proposed development will from the MR331/MR332(Main Road) intersection.  Urban 

Engineering completed a Traffic Impact Assessment for the proposed access at the MR331/MR332 

intersection.  Hessequa Municipality to mitigate the most favourable/feasible alternative for the 

upgrading of the MR331/MR332 intersection to cater in the existing and future traffic demands.  

Ellenrust Properties CC will design and construct the 6m wide access road from the existing/new 

MR331/MR332 intersection up to the boundary of erf 4784.         
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Internal roads to be finished with segmented paving.  Roads widths will be 5.5m wide with mountable 

combination kerbing (CK5) on one side and mountable kerbing (MK10) on opposite side of road.  

Bellmouth’s will be constructed with 8m radiuses and consist of CK5 or MK10 kerbs.  All Upper Selected 

and Sub-Base materials to be imported from commercial sources. 

The basis of the road and pavement design for the proposed development is set out in the table below: 

Parameter Residential Access way 
 (Class 5d) 

Category UC 

Traffic Class E0 

Structural Design Traffic < 0.2 x 106 

Surface Treatment  60mm interlocking segmented paving. 

Upper Selected and Sub-Base 
from commercial sources 

150mm G5 (95% MAASHTO) on 150mm G7 (93% MAASHTO) on 
150mm Roadbed prep Insitu Material (90% MAASHTO) 

Sub-grade (No geotechnical have 
been conducted at this stage. 

- 

Carriage Way Width 5.5m  

Design Speed 30 km/h 

Maximum Gradient 16% over 30m max 

Minimum Gradient 0.45% 

Cross Fall  2% 

Bell mouths 8m Radius 

1.2 STORMWATER 

1.2.1 Major Systems 

The stormwater system forms an integral part of the road and urban planning layout.  The system rests 

on three legs, the minor system, the major system and an emergency system.  This proposed 

development is not affected by any flood line. 
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Free drainage of all roads will be in a North Eastern direction.  An existing 600mm Stormwater main is 

located along the north western boundary.  Stormwater will be collected and channelled in a 

conventional manner via kerb inlet structures, manholes and stormwater pipes to the existing 

stormwater infrastructure. (See Drawing HESRIV-474-SW1b).  The existing 600mm diam. stormwater 

main crosses Paling Street and exits into an existing natural drainage area.  Street 1 forms a low point 

at chainage 378 and therefor a double stormwater inlet structure is placed in this position.  To support 

the stormwater infra structure an open stormwater channel is proposed to channel any overflow 

stormwater during flood conditions (Emergency System).  At the exit of the channel a Reno Mattress 

will dissipate energy and spread stormwater, within the development boundary, over a 6m width. 

The proposed development is an up-market retirement village.  The upkeeping of infrastructure and 

establishment of a safe and clean environment is of the utmost importance for the success of this type 

of development.  No pollution of the environment is envisaged.  Except for roofs all other open surfaces 

will have different levels of permeability.  Roads will be constructed with segmented paving and flower 

beds and grass surfaces will assist in the maximising of surface drainage and revitalisation of the 

groundwater.  

1.2.2 Minor Systems and Stormwater Design 

Stormwater infrastructure will be constructed in accordance with the standard requirements and 

specifications as agreed with the Hessequa Municipality. 

Stormwater runoff from the erven will gravitate towards the internal road network.  Surface runoff from 

roadways will be collected via kerb inlets into a piped stormwater system which will discharge into the 

existing stormwater main.  No servitudes will be required for new stormwater infra structure.  

The minor storms will be catered for in the pipe system while major storms will be routed to public open 

spaces to the north of the proposed development.  The emergency system recognizes failure of the 

minor and major system by storms greater than provided for in major system or in the event of 

malfunction of the minor system by providing continuous overland flow routes to minimize flooding of 

residential areas. 

The following measures are proposed to mitigate the impact of post development stormwater runoff on 

the existing infrastructure downstream from the proposed development: 
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a) Installation of 1 000 kℓ water tanks at each residential unit will contribute to the attenuation of 

initial runoffs. 

b) Public Open Spaces will be utilised as recreation areas as well as stormwater retention areas 

where the concentration of stormwater runoff will be minimised through the application of 

landscaping techniques, i.e. by creating grass lined swales, undulations and depressions. 

c) The in-situ material consists of sand with underlying sandstone and therefore no ponding is 

envisaged.  

Design criteria adopted for the development with regard to stormwater infrastructure is summarised as 

follows: 

Runoff rates will be determined according to the Rational Method. 

Flood recurrence interval : 2 years 

Pipe material : Concrete 

Pipe class : 75D / 100D 

Pipe diameters : min 375mm Ø up to 450mm Ø diameter as required 

Bedding : Class C 

Inlets : Kerb and drop inlets as required 

Manholes : Point of deflections on pipes  
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1.3 WATER 

1.3.1 WATER CONNECTION 

The proposed development will connect to an existing 150mm water main in Main Road.  The internal 

reticulation will consist of 110 & 75mm diameter pipework to accommodate the installation of fire 

hydrants. (See Drawing HESRIV-474-W1) 

1.3.2 WATER DEMAND 

In accordance with the design standards of the Guidelines for the Provision of Engineering Services 

and Amenities in Residential Township Development the total water demand will be as follows: 

• Residential Unit : 120 Units @ 800 ℓ/d/unit =        96,0  kℓ/d 

• Assisted Living Unit : 8 Units @ 250 ℓ/unit/d =          2,0  kℓ/d 

• Nursing Home : 32 Beds @ 150 ℓ/bed/d =          4,8  kℓ/d 

TOTAL (Annual Average Daily Demand) 102,8  kℓ/d 

The proposed development falls in the Low Risk Group 1. 

Fire flow criteria (Low risk) = 15 ℓ/s @ 7 m for 2 hours.  The placement of fire hydrants will be done in 

accordance with the Guidelines for the Provision of Engineering Services and Amenities in Residential 

Township Development and the requirements of Hessequa Municipality. (Disaster Management) 

The required storage capacity for Fire Flow is 108m³. 

1.3.3 INTERNAL WATER RETICULATION 

New 75 and 110mm class 12 MPVC water mains complete with isolating valves, fire hydrants and erf 

connections will be provided.  Erf connections will be made with HDPE PE80 PN12,5 pipes and 

terminate with an end cap.  Typical details are shown on drawing HESRIV-474-W2. 
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The basis of the water reticulation design for the proposed development is summarised in the table 

below: 

Table 2 Water Reticulation Design Criteria 

PARAMETER GUIDELINE 

Pipe materials for erf connections HDPE PE80 PN12,5 

Pipe materials for reticulation mains MPVC (Class 12) 

Minimum diameter for reticulation mains 75mm 

Minimum diameter for erf connections serving two 
erven 

25mm branching to 2 x 20mm 

Minimum diameter for erf connections serving one erf 20mm Polycop 

Valve 75mm AVK (open clockwise) 

Fire Hydrants 75 mm AVK London V 

Water meters Elster Kent (Water meter to be installed by 
Hessequa Municipality with Building Plan 

approvals.) 

 
1.4 SEWER MAINS 

1.4.1 WASTEWATER FLOW 

In accordance with the Guidelines for the Provision of Engineering Services and Amenities in 

Residential Township Development it is expected that 70% of the Average annual water daily demand 

will end up in the wastewater system. 

The annual average dry weather flow (AADWF) equals 70% of 102,8 kℓ/d = 72 kℓ/d = 0,83 ℓ/s. 

To determine the Peak Wet Weather Flow (PWWF) a peak factor of 2,5 was taken in consideration 

with an expected stormwater infiltration of 15%.  The PWWF equals 2,386 ℓ/s. 
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1.4.2 SEWER RETICULATION 

A waterborne sewer reticulation system comprising of 160mm class 34 PVC sewer mains with solid 

shaft fibre cement manholes complete with ductile iron double lipped manhole covers is proposed. 

(See Drawing HESRIV-474-S1)  Sewage will gravitate to the most northern corner of the site and 

connect via a 193m long 160mm diam. link sewer to an existing sewer manhole in Paling Street.    

Each new unit will be provided with a 110mm Ø Class 34 uPVC connection with end cap terminating 

one meter inside each erf boundary.  Typical details are shown on drawing HESRIV-474-S2. 

1.4.3 DESIGN CRITERIA 

The following minimum design criteria shall be applicable to sewer pipework: 

• Design parameters : Average daily flow as per Red Book for the different housing categories 

Peak factor – Harmon formula : Extraneous flow – 15% : Minimum velocity – 0.7m  

• Minimum cover to pipes: 0.80m 

• Minimum pipe size: 110mm diameter for house connections: 160mm diameter for sewer mains 

• Minimum gradients : 110mm diameter house connection 1:60 : main lines at 80% capacity as 

follows : 

Number of Dwelling/units Grade 

Less than 6 1:80 

6 to 10 1:100 

• House connection depth shall generally be 1.0m but at least be able to drain 80% of an erf. 

• Maximum manhole spacing of 80m. 
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1.5 ELECTRICAL SLEEVES 

The position of electrical sleeves (110 & 160mm Class 34 PVC) is indicated on Drawing HESRIV-474-

R3.  The electrical reticulation and street lighting will be handled by the Electrical Engineer. 

1.6 SOLID WASTE 

All household waste to be delivered to the central solid waste collection area for collection by Hessequa 

Municipality and discharging at the Melkhoutfontein solid waste dump site. 

The estimated solid waste generated per day, fully developed, is as follows: 

3,5kg x person/d (248 persons) = 0,868 ton/day = 0,651 m³/day (volume). 

 

 

GIDEON PEPLER  Pr Tech Eng  
HESSEQUA CONSULTING ENGINEERS 
29 October 2020 
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ANNEXURE A  :  DRAWINGS 

 

HESRIV-474-R1   :  STREET LAYOUT 
HESRIV-474-R2   :  KERB LAYOUT AND ROAD MARKINGS 
HESRIV-474-W1   :  WATER RETICULATION 
HESRIV-474-W2   :  WATER RETICULATION TYPICAL DETAILS 
HESRIV-474-S1b   :  SEWER LAYOUT 
HESRIV-474-S2   :  SEWER RETICULATION TYPICAL DETAILS 
HESRIV-474-SW1b :  STORMWATER LAYOUT 
HESRIV-474-R6   :  STREET AND STORMWATER TYPICAL DETAILS 
HESRIV-474-R3   :  ELECTRICAL DUCT LAYOUT 
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