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SECTION 1: INTRODUCTION 

 

1.1 Background  

An application has been submitted to the Department of Water and Sanitation (DWS) on behalf of the 

Helmsley Development Company (Pty) Ltd (The Applicant), for a Full Water Use License Application 

(WULA) in terms of the National Water Act, 1998 (Act No 36 of 1998) (NWA) for Section 21 Water Uses 

A, C, G, F and I associated with the development of the proposed Helmsley Country Estate in 

Compensation, KwaZulu-Natal. 

 

The proposed Helmsley Country Estate will comprise of a 21,0801ha residential housing estate along the 

Dolphin Coast and will consist of 32 special single residential units, 93 intermediate density housing 

residential units. The associated infrastructure required to support the residential development includes: 

roads, electricity, a sewage treatment facility, the supply and treatment of borehole sourced water, storm 

water management and solid waste management. 

 

Following the Freshwater Specialist recommendations and a pre-application meeting with the DWS on 

the 12th of June 2017, it was determined that a Full WULA was required due to the nature of activities and 

subsequent risk posed by the development on the surrounding 10 watercourses. The first WULA 

submission was submitted to the Department at the end of 2017 which was withdrawn by DWS on the 

25th of January 2018. The Consultant (IDM Environmental) has since addressed all issues raised in the 

withdrawal letter and thus submits this Final WULA for review and approval. The issues that have been 

addressed by the Helmsley Project Team in this second submission include: 

¶ The Engineering team have included detailed information on the process of extraction and 

treatment of borehole sourced water for supply to the proposed Helmsley Country Estate 

(Appendix 15). Detailed Civil designs (Appendix 19) and volumes have been included; 

¶ The inclusion of C and I forms (Appendix 5) and designs (Appendix 19) for the road upgrade 

from the entrance of the property off D176 to the residential units. The access road (which is 

currenty in existence and has been used as a farm access road for decades) crosses three 

watercourses, and the existing road infrastructure will require upgrading in order to accommodate 

increased traffic flow as well as the  installation of measures to prevent contamination, pollution 

and uncontrolled stormwater flow from the access road; 

¶ The inclusion of a detailed Wetland Rehabilitation Plan (Appendix 12) dealing with post 

development rehabilitation of the surrounding wetlands. The surrounding wetlands are noted by 

the Freshwater Specialist as being significantly degraded due to anthropogenic activities. Thus 

with the implementation of this Rehabilitation Plan it is the opinion of the Freshwater Specialist 

that the quality of surrounding wetlands will improve in quality in terms of Present Ecological State 

(PES). 

¶ The Freshwater Specialist has undertaken a  Risk Matrix Assessment (Appendix 12) for all 

watercourses impacted by the proposed Helmsley Country Estate; 
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¶ Detailed information has been included in the submission on the sewerage disposal process 

(Appendix 15). This includes information on the package plant treatment process, its location, 

waste volumes generated and disposed including detailed civil designs (Appendix 19); 

¶ Detailed mitigation measures for the operation of the Helmsley Country Estate have been 

included in the IWWMP and Environmental Management Plan (Appendix 11); 

¶ An updated Master Layout Plan (Appendix 7) including information on all sensitive areas, all 

watercourses and riparian areas, the 1:100 year floodline, the flow direction of watercourses, 

buffer areas; the development in relation to all watercourses, the provision of all services, 

contours and the location of any other water uses that may occur; 

¶ Property zoning documents (Appendix 2); 

¶ All Service Level Agreements (approved by Council) for the proposed Helmsley Country Estate 

development (Appendix 16); 

¶ The updating of various specialist reports including the Engineering Report (Appendix 15), the 

Stormwater Management Plan (Appendix 18), the Geotechnical Study (Appendix 13) and the 

Geohydrological Study(Appendix 14); and  

¶ A detailed second round of Public Participation Process will be undertaken for a further 60 days. 

1.2 Locality  

The Helmsley Country Estate is located on Portion 177 of 161 of the Farm Compensation No. 868, (Erf 1 

Driefontein upon registration), 10km North West from Ballito, off district road D176 in Compensation. The 

proposed Estate is located approximately 45km north-east of the Durban City Centre (CBD) and within 

ward 4 of the KwaDukuza Local Municipality. Table 1.1, below contains a summary of all the property 

details of the proposed Helmsley Country Estate. Figure 1.1 and 1.2 contain regional and locality maps 

of the proposed Helmsley Country Estate.  

  

Table 1.1: Summary of the proposed Helmsley Estate location 

Farm Name Portion 177 of 161 of the Farm Compensation No. 

868;  

Erf 1 Driefontein upon registration 

Title Deed Number T38714/2013 

Property Owner Helmsley Development Company (Pty) Ltd ï  

Mr. Sean Hulett (Signing power) 

Property ownership from 28/11/2013 to Current 

Application Area (Ha) Application area of the Estate - 19,327ha  

Total Property size ï 21,0801HA 

Magisterial District  KwaDukuza Local and the iLembe District  

Municipalities 

Distance and Direction to nearest town Ballito is situated approximately south east  

SG 21 Code N0FU00000000086800161 
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Figure 1.1: Locality map of the proposed Helmsley Country Estate 
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Figure 1.2: Enhanced view of the location of the proposed Helmsley Country Estate
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1.3 Applicable legislation to project  

The proposed Helmsley Country Estate requires authorization in terms of several legislative frameworks. 

Each individual legislative authorization plays an integral part in the WULA and must not be viewed in 

isolation. It must be stressed to the Applicant/Developer that the Environmental Impact Assessment (EIA), 

Environmental Management Plan (EMP) and the following IWWMP Report are legal documents and must 

be strictly enforced and adhered to. 

 

1.3.1 National Water Act (Act 36 of 1998)  

The provision of water in South Africa is divided into public water and private water, and its use is regulated 

by the NWA (under the directorship of DWS). The NWA, 1998 (Act No. 36 of 1998) was created in order 

to ensure the protection and sustainable use of watercourses in South Africa. The NWA recognises that 

the ultimate aim of water resource management is to achieve the sustainable use of water for the benefit 

of all users. Bearing these principles in mind, there are a number of stipulations within the NWA that are 

relevant to the potential impacts on rivers, streams and wetlands that may be associated with the 

proposed development.  

 

It must be noted that, in terms of the NWA, it is an offence to pollute public and/or private water to render 

it unfit for the propagation of fish and aquatic life, including rainwater, seawater, and subterranean water. 

All water in South Africa is under the trusteeship of the national government (Bailie, 2006). Furthermore, 

development within a watercourse requires a WUL application, before a developer can proceed to 

construction.  

 

The purpose of this report is to provide technical information in support of the WUL for the Helmsley 

Country Estate. This application will include all information on the water uses that are triggered in terms 

of the NWA. The following Section 21 water uses (Table 1.2) apply to the Helmsley Country Estate: 

 

Table 1.2: Section 21 Water Uses applied for the proposed Helmsley Country Estate 

Section 

21  

Water Use Reason 

A Taking water from a water resource To supply water to the proposed Helmsley 

Country Estate from two boreholes situated 

north of the property and the treatment of this 

water before consumption at a package plant. 

C Impeding or diverting the flow of water in a 

watercourse 

1) The proposed Helmsley Country Estate is 

located within 500m of 10 watercourses. 

2) The upgrading of the access road to the 

proposed Helmsley Country Estate. 

F Discharging waste or water containing waste 

into a water resource through a pipe, canal, 

sewer, sea outfall or other conduit 

Disposal of treated water from the Sewage 

Package Plant into watercourse 1 (based on 

the preliminary design). 
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G Disposing of waste in a manner which may 

detrimentally impact on a water resource 

Due to the lack of a sewerage network in the 

area, a sewage treatment plant dealing with 

the treatment of sewage from the proposed 

Helmsley Country Estate will be developed in 

the South East corner of the property. 

I Altering the bed, banks, course or 

characteristics of a watercourse 

1) The proposed Helmsley Country 

Estate is located within 500m of 10 

watercourses. 

2) The upgrading of the access road to 

the proposed Helmsley Country Estate. 

 

Further information on the different water uses can be found in Table 5.1 in Section 5 of this Report. 

 

1.3.2 Other  Applicable   Legislation  

 

Table 1.3: Additional Legislation applicable to the Helmsley Country Estate 

Legislation Relevance to the development 

The Constitution of the Republic of 

South Africa, Section 24 

(Environmental Right) 

The Constitution stipulates that everyone has the right to an 

environment that is not harmful to their health or well-being; 

and the right to have the environment protected, for the 

benefit of the present and future generations, through 

reasonable legislative and other measures. The Constitution 

paved the way for environmental/water use legislation in 

South Africa. 

National Environmental 

Management Act, 1998 (Act No. 

107 of 1998) 

An Environmental Authorisation (EIA/6421) has been granted 

for the proposed development activities in 2008 and was 

amended 2017. 

National Environmental 

Management: Biodiversity Act (No. 

10 of 2004) 

There is a possibility that flora and fauna found on site may be 

impacted upon. If Protected species are found on site, the 

Developer will be required to apply for a permit. Alien species 

will also be required to be removed from the site and wetlands 

as recommended in the specialist report and EMP. 

National Environmental 

Management: Waste Act, 2008 

(Act no. 59 of 2008) 

All waste generated on site will need to be dealt with according 

the EMP and Engineering Report.  

National Environmental 

Management: Air Quality Act, 2004 

(Act no.39 of 2004) 

Mitigation measures to control air pollution and dust must be 

implemented to ensure compliance with this Act. 

Occupational Health and Safety Act 

(No. 85 of 1993) 

The employer needs to manage his/her staff and crew in strict 

accordance with the Occupational Health and Safety Act in 

order to prevent injuries to their staff.  

National Heritage Resources Act 

(Act 25 of 1999) 

This Act has been put into place to protect and conserve 

heritage resources. If anything of heritage importance is found 
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on the proposed site, the construction process will be halted 

and a suitably qualified specialist will be contacted. 

KwaZulu-Natal Heritage Act (No. 4 

of 1998) 

This Act has been put into place to conserve, protect and 

conserve provincial heritage resources.  
 

1.4 Structure of the Technical Report  

This IWWMP has been compiled to provide all the necessary information as required by DWS for decision 

making, in order to authorise the required water uses. The IWWMP is a legal document based on site 

specific actions that will be implemented over time. This Report has been structured using the guideline 

on Licensing format and Requirements as obtained from DWS during the pre-application meeting. The 

report is divided into the following sections: 

¶ Section 1: Introduction; 

¶ Section 2: Description Of The Proposed Project; 

¶ Section 3: Environmental Settings and Background To The proposed Helmsley Country Estate; 

¶ Section 4: Description Of Watercourses impacted by the proposed Helmsley Country Estate; 

¶ Section 5: Description Of The Water Uses associated with the proposed Helmsley Country 

Estate; 

¶ Section 6: Impact Assessment and Mitigation measures; 

¶ Section 7: Public Participation; 

¶ Section 8: WUL Motivation; 

¶ Section 9: Recommendation and Conclusion; and 

¶ Section 10: Supporting Documentation to the Full Water Use License Application. 
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SECTION 2: DESCRIPTION OF THE PROPOSED PROJECT 

 

2.1 Proposed development  

The proposed Helmsley Country Estate is located in close proximity to the N2 (Level 1) multi-sectoral 

activity corridor and the Ballito (level 3) development node, which has experienced prolific growth during 

recent years and thus there exists a high demand for affordable, gap, luxury and leisure residential 

property. The proposed Helmsley Country Estate thus aims to meet this growing demand in the region 

for residential property, as formally endorsed and approved by the Kwadukuza Municipality under the 

Spatial Planning Land Use Management Act (SPLUMA). 

 

The proposed 21,0801ha Helmsley Country Estate development will comprise of 32 full title individual 

special residential type I stands and 93 sectional title units on 5 medium density residential type II and III 

stands. The associated infrastructure required to support the residential development includes: the 

upgrading of existing farming tracks on the property to tar roads, the provision of electricity, the 

construction of a sewage treatment facility, the supply and treatment of borehole sourced water, storm 

water management, solid waste management and the installation of Telekom telephone lines. Please see 

Figure 2.1 below containing the design of the proposed Helmsley Country Estate. 

 

Section 2.2 of this IWWMP Report describes the activities associated with the different project phases, 

while Section 2.3 explores the service provision to the proposed Helmsley Country Estate. 
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Figure 2.1: The proposed Helmsley Country Estate Layout
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2.2 Activity Description  

2.2.1 Site Planning  

Before site establishment, construction and operation can commence, careful planning must take place 

which will lay the foundations for the abovementioned phases. This will ensure that impacts can be 

identified at the earliest possible stage and appropriate mitigation measures employed. This in order to 

prevent/minimise impacts to acceptable levels. The EIA, WUL and associated Appendices, forms an 

integral part of this planning process. Careful planning will thus help to limit the impacts on the surrounding 

wetlands and ensure that an improvement in terms of quality of these wetlands will occur through the 

rehabilitation process. Before site establishment, construction and operation can occur, it is of the upmost 

importance that the Applicant and Construction Manager must ensure plans are in place to implement 

mitigation measures in this IWWMP and EMP and that rehabilitation is an on-going process, which is not 

solely confined to one phase.  

 

2.2.2 Site preparation  

Before construction commences site planning and preparation must occur. This includes: 

¶ Environmental awareness and training for all workers and subcontractors; 

¶ Demarcating the boundary of the construction area;  

¶ Demarcating strict no go areas around sensitive environments including, wetlands, streams, 

riparian areas and any pockets of indigenous forests. As according to the Freshwater specialist, 

a 20m buffer must be implemented between construction related activities and these 

watercourses/forests; 

¶ Determining the location of the construction offices, screening and other structures;  

¶ Determining and preparing site access (including entry and exit points) and access to different 

areas of the project area, taking into consideration the sensitive areas and existing farm tracks;  

¶ Determining all material and equipment storage areas (including storage areas for hazardous 

substances such as fuel and chemicals);  

¶ Determining the need and location for temporary services such as electricity and water; 

¶ Determining the location of the concrete batching plant (including the location of cement stores 

and sand and aggregate stockpiles);  

¶ Implementing of security and safety measures (including temporary and permanent fencing, 

signage, lighting and the location of first aid kits, spill kits etc);  

¶ Location of vehicle parking;  

¶ Preparing equipment for operation; 

¶ Solid waste collection facilities for litter, kitchen refuse, and for all nonhazardous solid waste 

including office and workshop waste,  

¶ The placement of portable toilets; and 

¶ Implementing erosion and stormwater control measures on site and at the construction camp. 
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2.2.3 Construction  

Once site preparation has occurred and all necessary approvals have been received, construction can 

commence. It is of the upmost importance that the Applicant, Construction Manager and ECO ensure that 

the relevant environmental reports (EIA, IWWMP and EMP) recommendations and mitigation measures 

are implemented and guide the construction process to ensure impacts are mitigated to acceptable levels 

and the surrounding environment including watercourses are not degraded or polluted during the 

development phase. The Engineering Report (Appendix 15) and designs (Appendix 19) have taken into 

consideration best practises in dealing with surrounding watercourses and other sensitive environments 

to ensure the development embraces the principles of sustainable development.  

 

The Geotechnical Report (Appendix 12) undertook a detailed investigation of the excavatebility of the 

soils on the property. It was determined that in the colluvial topsoil and residual Sandstone / Tillite / 

Diamictite subsoils (typically encountered within Gotechnical Zones 2 and 3) excavation should not pose 

any issues. In other words, these materials classify as soft in terms of SABS 1200 DA criteria. 

Notwithstanding this, materials classifying as intermediate could be encountered where re-cementation 

of the residual soils is well formed or where the consistency of the clayey subsoils has increased due to 

drying out during months of drier conditions. Completely weathered Sandstone / Tillite / Diamictite bedrock 

is expected to range from soft to intermediate in terms of SABS 1200 DA criteria, while medium to highly 

weathered Sandstone / Tillite / Diamictite bedrock could classify as hard, depending on bedding and joint 

spacing as well as the nature of the bedrock present. Where relatively hard Sandstone / Tillite / Diamictite 

occurs within less than 1m of the surface (within Geotechnical Zone 1) there is a potential for heavy 

ripping. 

 

2.2.4 Operation  

Once in operation, the development will operate as a residential housing estate to meet the local and 

regional housing demands of the region. The proposed estate will comprise of 32 special single residential 

units and 93 intermediate density housing residential units, which will all form part of country estate. Water 

provision will occur through two boreholes and the water will require treatment before consumption. 

Furthermore, sewerage disposal will occur on site through a sewerage treatment plant located south east 

of the proposed site. During operation a corporate body will be tasked with running the management of 

the Helmsley Country Estate. This body will be required to ensure that the mitigation measures specified 

in the EIA, EMP and this IWWMP are implemented. Furthermore, regular testing of water quality is 

required as elaborated on in the Monitoring Programme (Appendix 20) 

 

2.2.5 Rehabilitation  

Rehabilitation must be seen as an on-going process and not solely confined to one phase in the life cycle 

of the development. A key part of the rehabilitation process is the implementation of the Wetland 

Rehabilitation Plan (Appendix 12) that aims to rehabilitate surrounding degraded wetlands and improve 

the quality of these systems. Further information can be found in Section 6 of this Report. 
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2.2.6 Access to site  

The site is located directly adjacent to road D176 which traverses the north eastern section of the site and 

then runs in a north westerly direction at a distance that varies between 50m to 200m from the north 

eastern boundary of the farm.  The Helmsley farm is located approximately 6,2km North West of the N2 

Freeway which forms the main development corridor between Durban and Richards Bay running 

approximately 2km west of Ballito. The proposed development is placed approximately 3km west of the 

R102 between Tongaat and Shakaskraal. 

 

Figure 2.2 contains a map of the existing road network leading to the access of the Helmsley Farm. The 

black path leads to the R102 between Shakaskraal in the North and Tongaat in the South. The red path 

leads to the N2/Ballito. 
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Figure 2.2: Locality map of proposed access road to the Helmsley Country Estate 
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2.3 Service provision  

After an investigation by Bigen Africa Engineers, an Engineering Services Report was formulated in 2007 

and updated in 2018 Appendix 15. This Report sets out how services will be supplied to the proposed 

Helmsley Country Estate. Due to the location of the Helmsley Country Estate and after detailed 

discussions with the Local and District Municipalities some services are not available to the Estate. 

Therefore services like water provision and sewerage treatment will take place on site.  

2.3.1 Design  

The applicant is considering both a low level cluster development, as well as free standing individual sites, 

which will blend with the prevailing agricultural / rural ambience of the property. All structures will follow a 

set architectural regimen that will be set by the developer following advice and input from qualified 

architect(s) and in line with the ambience and target market of the development. This architectural regime 

will be integrated with an urban design framework, the ecological framework and the town planning layout. 

The residential houses will consist of both single storey and double storey dwellings. 

 

2.3.2 Electricity  

The KwaDukuza Local Municipality (LM) is the services authority that is responsible for the planning, 

supply and network distribution of electricity in the proposed Helmsley development area. As with the 

discussions with the LM there are two options for electricity provision. 

 

Option 1 

The first option involves the installation of two 120mm² PILCDSTA A1 11kV cables which are to be laid 

in the road reserves of the P2-2 (R102), P387 and D176 district roads in order to form a ring feed circuit 

from the Municipality new switch room within the Manor Mews development to the proposed new switch 

room located on Helmsley Residential Estate boundary (Figure 2.3). 

 

Encroachment consent from the Department of Transport has been obtained by the Developer of 

Helmsley Estate for the placement of the 11kV link cables in question. These cables shall terminate at an 

11kV switch panel to be housed in a brick built switch room which is to be constructed to the specifications 

of Kwadukuza Municipality at the boundary of the Helmsley development. 

 

Option 2 

Option 2 involves the construction of a 33kV overhead electrical power line to the estate and the 

installation of a 33/11kV 5MVa step down substation. The land for this substation and overhead line option 

would have to be secured and made available for same. 

 

The supply authority responsibility shall cease at this 11kV bulk supply metered point of control. 

Responsibility for the maintenance and upkeep of estate internal 11kV reticulation cables, associated mini 

substations/transformers, low voltage cables/distribution kiosks and street lighting infrastructure shall 

remain vested with the Developer/Body Corporate/Homeowners Association. 
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Figure 2.3: Option 1 Electricity provision option. Manor Gardens to Helmsley Country Estate
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2.3.1 Water provision  

The iLembe District Municipality does not have any existing bulk water supply pipelines or other related 

water treatment infrastructure available in close proximity to the development to be able to supply the 

Estate with bulk water supply. iLembe DM is however planning a bulk water off-take (Off-take No. 13) 

from the newly constructed 900Ø mm bulk gravity water main from Mandini to Mvoti, that was completed 

in 2015 as part of the Lower Thukela Bulk Water Supply Scheme implemented by Umgeni Water. 

However, in the short to medium term, the Helmsley Country Estate will be required to provide its own 

bulk water supplies. This will take place through two existing boreholes situated on the proposed Helmsley 

Property and the treatment of this water before consumption via a water treatment package plant.  

 

2.3.1.1 Water Demand  

The average household demand for bulk water is the following: 

¶ Special Residential ï 1500ǎ/day (annual average daily water demand)  

¶ Sectional title ï 1200ǎ/day (annual average daily water demand)  

¶ Conservation Reserve ï 15kǎ/ha (annual average daily water demand) 

 

2.3.1.2 Water supply options  

In the short to medium term water provision will be provided by two boreholes situated on the north-

eastern boundary (Figure 2.4) of the property and the treatment of this water in a package plant before it 

is distributed to the various residential units.  

 

An updated geohydological assessment (Appendix 13) was undertaken in 2019 by GSC. Two production 

boreholes, BH KZN070181 and BH KZN070182 are located within the site boundaries. These boreholes 

were drilled and aquifer tested by Geomeasure Group during 2007 (the first geohydrological assessment). 

Based on the evaluation of the existing data, GCS agrees with the findings of the aquifer tests performed. 

The sustainable yield for BH KZN070181 was 5 l/s and the recommended daily pump cycle is for 8 hours. 

BH KZN070182 has a sustainable yield of 6.94 l/s and the recommended daily pump cycle is for 12 hours. 

The total volume that can be abstracted is 443.81m3/day. 

 

Groundwater samples were collected from BH KZN070181 and BH KZN070182 and submitted for 

inorganic and bacteriological analysis by GSC. Groundwater results were compared to the South African 

National Standard (SANS) 241-1:2015 drinking water quality standards (SABS, 2015). Based on the 

laboratory results the water is generally of a very good quality with a neutral pH, compliant Total Dissolved 

Solids (TDS) and Electrical Conductivity (EC) values. A marginal non-compliant manganese 

concentration was detected in BH KZN07018. Feacal coliforms exceeding the SANS standard was 

detected in BH KZN070182. Faecal Coliform concentrations between 0 and 10 colonies per 100ml can 

cause negligible effects with occasional or short- exposure, however slight risk of microbial infection with 

continuous term exposure. Total Coliforms exceeding the SANS standards were detected in both 

boreholes. Total coliform concentrations between 5 and 100 counts per 100ml have the risk of infectious 

disease transmission with continuous exposure and a slight risk with occasional exposure. 
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Based on the GSC findings it must be noted that groundwater can be abstracted as a viable source of 

water supply from the two boreholes provided mitigation and monitoring measures are installed. 

 

The impacts of abstraction were determined. The groundwater impact thereof includes the following: 

¶ Over exploitation of the groundwater resource; and 

¶ Contamination of the groundwater resource, either by human waste or agricultural fertilizers and 

chemicals, due to the absence of a buffer zone between the surface and the shallow water table. 

 

Detailed mitigation measures as specified by the Geohydrologist Specialist are contained in Section 6 of 

this Report. 

 

The Engineering Team (Appendix 15) have opted to use a conventional standard type of package plant 

in order to treat the water (Figure 2.5). Based on the treatment guide from DWS for domestic water 

supply, the construction of a new water treatment package plant could be considered and is generally 

modular in nature. The main advantages of a package plant is that it can be erected in a relatively short 

period of time and is a compact self-contained unit capable of producing water from a variety of raw water 

supply sources. The capital costs are generally much lower than that of a conventional permanent type 

of treatment plant.  

It is foreseen that a conventional water treatment process will be required. The main treatment 

process/aspects are: 

¶ A pre-oxidation step will be required in order to oxidize the iron and manganese to the acceptable 

target levels. 

¶ With the raw water turbidity of less than 10 NTU it is foreseen that direct filtration will be sufficient 

for phase separation. 

¶ Conventional stabilization and disinfection strategies are expected to be sufficient to ensure a 

good quality of treated water.  
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Figure 2.4: Location of boreholes and package plant in relation to the development 
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Figure 2.5: Treatment of water at the package plant
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2.3.2 Sewage  

NB: This section should be read with the Engineering Report (Appendix 15), Geotechnical 

(Appendix 12) and Geohydrological (Appendix 13)  

 

Sewage disposal in the Compensation area is the responsibility of the Ilembe District Municipality, but at 

present there is no existing Sewage Treatment Works in the vicinity of the proposed development.  The 

proposed development will thus have to plan, establish and provide its own onsite sewage treatment and 

disposal facilities by way of a package plant that will be constructed in the south east corner of the 

Helmsley property at the lowest point on the Development.  

 

The expected effluent discharge from the proposed new residential estate development as indicated on 

the final/approved layout plan is 153kǎ/day 

 

Given the fact that there is still no bulk sewage treatment/disposal and/or outfall sewer infrastructure 

available in the area at this stage of the development process, the only other remaining technically feasible 

sanitation disposal alternative will be for the development to be provided with an on-site sewage 

treatment/disposal facility (i.e. package plant). In terms of which, the proposed project area will have to 

be developed by making use of an internal water borne sanitation system draining toward the south 

eastern corner of the site where the proposed sewage treatment/ disposal plant will have to be 

constructed. The treated effluent from the proposed package plant (at general stream standards) can then 

be discharged into the existing non-perennial streams traversing through the proposed development (a 

tributary of the Wewe River);  

 

Two (2) 160mm uPVC Ø collection sewers with manholes at direction changes and <90m spacing will 

collect the sewage under gravity, joining up into a single 160Ø outfall sewer line, running parallel along 

the western side of the access road to the Waste Water Treatment Works (WWTW) site as reflected on 

WWTW site layout plan and bulk gravity sewer layout plan (Appendix 7) 

 

The estimated Average Dry Weather Flow (ADWF) that will require treatment in respect of the 

development, is 128m³/day with Peak Dry Weather Flow (PWDF) and Peak Wet Weather Flow (PWWF) 

factors of 1,2 and 2,5 respectively. The treatment process structures shall be designed in order to 

accommodate the ADWF for them to operate as intended while the pipework will be sized to handle 

PWWF flows. In selecting a process for this small wastewater treatment works, the following 

considerations must be taken into account:  

¶ Type of effluent to be treated;  

¶ Typical characteristics of the effluent;  

¶ Final treated effluent standards required;  

¶ Location of the proposed treatment works;  

¶ Type of population served;  

¶ Level of plant operation and maintenance requirements.  
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Based on the abovementioned factors, the waste water treatment process selected must be capable of 

producing the required standard of treated effluent, which must also be appropriate for small flow 

conditions, be robust in nature, as well as be simple and inexpensive to operate. 

 

Although there are various different types of effluent treatment systems on the market that are being 

offered by the industry, the quantum and quality of the effluent expected at the Helmsley Country Estate 

was taken into consideration. The most appropriate system that has been selected by ourselves for 

implementation on this project is based on the SA general standards for a plant greater than 100kǎ/day 

as contained in the guidelines for small domestic waste water treatment plants from the Department of 

Public Works. In terms of which, the flow diagram for the recommended package plant is detailed below 

for discussion and reference purposes 

 

Primary Treatment:  

a) Septic Tank  

 

A septic tank within the treatment process serves to remove, retain and partially stabilise floatable and 

settable solids from the raw sewage and the recycled clarifier sludge. The septic tank is sized considering 

the following parameters:  

¶ Frequency of desludging;  

¶ Population served; and  

¶ Allowable retention time.  

 

A minimum retention time of 24 hours at ADWF is typically allowed for when a septic tank is included 

upstream of a Rotating Biological Contactor (RBC). However, due to the remote location of the treatment 

facility, the Engineers have allowed for an additional 12 hours of retention time, i.e. to 36 hours of storage 

in order to reduce the frequency of having to clean out the septic tank. 

The volume of the tank must also account for the volume of sludge accumulated over time. The total 

Volume of the Septic Tank = 239,5 m3 
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It is also recommended that some form of screening be allowed for to capture/ screen out any rags and/or 

plastics in order to protect the tank and any subsequent pumping processes against possible clogging. 

 

Secondary Treatment:  

b) Rotating Biological Contactors (RBC)  

 

A Rotating Biological Contactor (RBC) is an aerobic biological attached growth system which consists of 

rotating discs that act as an oxygen mass transfer device. The discs are uniformly spaced along the length 

of the shaft and 40% of the discôs surface area is submerged in the liquid. Biomass attaches to the surface 

of the discs forming a biofilm. The rotation of the discs exposes the biofilm to air resulting in the aeration 

of the layer and the sewage. Shear forces applied on the discs during rotation cause excess biomass to 

be stripped intermittently from the discs. The biomass is removed from the process as sludge in the 

clarifier downstream of the RBC.  

Based on the hydraulic and organic loading, two RBCs with a diameter of 2m and a motor size of 1,1kW 

each be installed. The installation will require a civil structure as details in DWG-05W001 attached in 

Annexure H9 of this report. Each RBC will be covered by a half cylindrical GRP cover in order to protect 

the process from UV rays and minimise odours. 

 

c) Sedimentation  

Sedimentation of the biologically treated effluent involves the separation of suspended material from the 

liquid by gravitational forces. This in practise involves the reduction of the incoming effluentôs velocity in 

order to allow the suspended particles to separate and settle down to the bottom of the structure. The 

tank mustbe designed to ensure that the effluent is retained in the structure for a sufficient period of time 

in order to bring about sedimentation but short enough to prevent decomposition of organic matter.  

Sedimentation is typically achieved in the Clarifier, which consists of a cylindrical concrete structure where 

the sludge is collected in a conical sump. The design of a clarifier must ensure sufficient surface area is 

provided in order to produce an upflow velocity of 1m/h at ADWF or 1,5m/h at PDWF. Enough hydraulic 

head must be allowed for to remove sludge from the bottom of the conical sump. 

 

d) Disinfection  

Disinfection of the effluent prior to discharge is included in order to remove inactive pathogenic micro-

organisms that include bacteria and viruses. A chlorine contact tank is sized to allow for a minimum 

retention time period of 30 minutes. The chlorine dosing rate shall be determined based on the 

characteristics of the incoming sewage. The dosage rate will vary but is likely to remain within the rangeof 

between 4 to 8mg/l. It is likely that a HTH based process will be used for a plant of this size and not a gas 

chlorination system.  

 

e) Sludge Disposal  

Sludge removal from the septic tank must be done every six months. The sludge will have to be withdrawn 

by vacuum tankers and either discharged off site at a registered disposal site or onto sludge drying beds. 
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The sludge should not be completely withdrawn, a layer of approximately 100mm should remain in the 

tank as an inoculum.  

Approximate Sludge Volume withdrawn = 22m3 every 6 months  

 

f) Pumping Equipment  

 

Where gravity is not an option between process units, pumps will need to be utilised. It is estimated that 

the following pumps will be required at this stage of the design process:  

¶ RBC Feed Pumps ï effluent is abstracted from the equalisation compartment of the septic tank 

and pumped into the first RBC. Two submersible type pumps will be installation in a Duty/Standby 

configuration.  

¶ Recycle Sludge Pumps ï a single centrifugal pump will be required to abstract sludge from the 

bottom of the clarifier and pump to the first compartment of the septic tank.  

 

It is assumed, based on the provisional location and layout of the treatment works, that the final treated 

effluent will discharge under gravity into the nearby stream to the south east of the planned site. 

  

h) Electrical, Control and Instrumentation  

MCCôs and Control Panels will need to be weather proof and mounted inside the pump house, and will 

include timers, low and high level transmitters with flow switches, to stop and start the various pumps.  

A HMI/SCADA control system will provide flow and pump details to the operating room that will be situated 

inside the Gate house to the estate. Pressure and/or float switches will be installed in the reservoir in 

order to stop the pumps when the reservoirs are full. This will also include lightning and electrical surge 

protection to protect the pump and control panel. Water meters have also been specified in order to allow 

for checking of the pump performance.  
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Figure 2.6: Treatment of sewerage at treatment plant process




























































































