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1. BACKGROUND AND PROBLEM STATEMENT 

1.1 Introduction 

An application is being made by Mr. Murray Walker for the development of 51 units 
on the Hollingrove Farm.  This report supports the abovementioned development with 
respect to the availability of engineering services to the proposed sites. 

1.2 Sanitation Services 

It is proposed that treatment of sewage will be done on-site.  Details have been 
provided in this report. 

1.3 Water Supply 

Three sources of water supply will be used namely: 
o An existing borehole, the sustainable yield of this borehole has been 

provided by SRK. 
o Treated water from the Kowie River.  A water treatment package plant 

will be installed to treat water from the river. 
o Rainwater harvesting will supply fresh water for drinking and cooking, 

the sustainable yield has been calculated.  A domestic water filter will 
be installed to sterilise rainwater.   

1.4 Access Roads 

Internal access roads will be constructed.  Concrete strip roads or similar is 
recommended for this development where applicable. 

1.5 Environmental risks 

The National Water Act (Act 36 of 1998) specifies the following aims in the National 
Sanitation Policy as follows; 

o To improve the health and quality of life of the whole population, 
o To integrate the development of a community in provision of sanitation, 
o To protect the environment and 
o To ensure appropriate health and hygiene awareness and behaviour 

 
In order to reduce the risk of failure of the treatment facility the following 
characteristics are to be considered: 

o Reliability 
o Acceptability 
o Appropriateness 
o Affordability 
o Operability  
o Sustainability 
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A comparative analysis has been done amongst four commercially available waste 
water treatment plants.  The analysis included the above characteristics as integral 
part of the decision making process towards appropriate and acceptable technology. 

1.6 Description of the Development 

See Annexure A  for layout drawing of the proposed development.  The development 
includes the following: 

o 6 Cluster developments 
o Private roadways 
o Water reticulation system 
o Sewerage systems 
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2. WASTE WATER 

2.1 Matrix Comparison 

A comparison has been done amongst four (4) well known commercially available 
waste water treatment solutions. 
 
Annexure B  provides a matrix that has been used in the decision making process.  
All systems mentioned in the matrix have successfully been implemented elsewhere 
in the RSA.  The intention of this comparison is to recommend the best solution for 
this application. 

2.2 Proposed Technology 

For the purpose of this application the following two (2) manufacturers are 
recommended: 

o Biolytix Filter 
o Gespac Domestic Plant  

2.2.1 Biolytix Filter 

Advantages: 
o Low maintenance & running cost. 
o No unpleasant smell, noises & eliminating groundwater pollution. 
o Has been successfully used elsewhere in the country. 
o No disinfection necessary for effluent. 
o No solid handling and screening are required. 
o Sludge can be used as garden compost. 
o Sludge can be removed and handled by hand 
o Simple system to maintain. 
o No electricity needed when irrigation area is lower that plant installation. 
 

Disadvantages: 
o Sub-surface irrigation systems needs to be well cared for.  Blockages 

can occur if not flushed regularly. 
o Effluent only meet minimum irrigation standard. 

2.2.2 Gespac Domestic Plant 

Advantages: 
o Low maintenance & running cost. 
o Robust structure. 
o Has been successfully used elsewhere in the country. 
o No unpleasant smell, noises & eliminating groundwater pollution. 
o No solid handling and screening are required. 
o Approved by DWAF. 
o Easy to revive system by addition of “rescue pack”. 
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o Micro organisms can survive for two days during electricity failures. 
o Produces effluent constantly meeting general standards limit. 
 

Disadvantages: 
o Electrically driven, power failures of more that 24 hours will starve the 

system. 
o Sludge needs to be disposed of at solid waste site. 
o Sludge needs to be removed by means of a vacuum tanker. 

2.3 Discussion on Preferred Technologies 

2.3.1 Biolytix Filter 

See attached description on the Biolytix Filter in Annexures G, H, I and J . 

2.3.2 Gespac Domestic Plant 

See attached description on the Gespac domestic plant in Annexures C, D, E and F . 

2.4 Irrigation Requirements 

In order to determine if the available land, proposed vegetation for the site and 
rainfall/evapotranspiration combination has the ability to safely absorb all irrigation 
water (sewage effluent) without causing water logged areas and/or runoff from the 
site.  The purpose of the calculations shown hereunder is to provide a scientific 
motivation that will set guidelines for the developer to construct a sustainable and risk 
free development. 

 
The irrigation requirement for grass in the Bathurst area has been calculated by using 
SAPWAT.  As shown in Figure 2.1  the maximum irrigation requirement in the month 
with the least irrigation requirement, is for the month of June (86mm).  One can then 
assume that 2.9mm can be irrigated on a daily basis without causing runoff or water 
logging. 
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Figure 2.1: Irrigation Requirements 

 
The challenge with respect to the treatment of waste water on site is to ensure that 
the disposed effluent is risk free in the long term with respect to possible impacts to 
the environment.   
 
The Biolytix Filter will be used to treat all sewage.  Effluent produced by this process 
will be irrigated on a piece of land (sacrificial area) made available for this purpose 
only, this will be incorporated in the design of the landscape.  Effluent from the 
Biolytix Filter meets the minimum irrigation requirements for all except for Faecal 
Coliforms, this has been dealt with by the sub-surface irrigation system. 
 
The expected quantity that can be irrigated on a site is determined by the following 
two (2) factors, namely: 

�  Minimum irrigation requirement over a period of 12 months 
�  Land availability for irrigation 

 
The land needed for irrigation has been calculated, see Table 2.1. 
 
The total land needed per site has been calculated as follows: 
 
Area (m2) =  Volume (m3/day) / Allowable Irrigation (m/day) 

0.8 m3/day / 0.0029 m/d 

276 m2 
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See Annexure K  for the Department of Health’s requirements for irrigation with 
effluent from waste water plant.  The proposed sub-surface irrigation is therefore 
acceptable for all proposed activities. 
 

Sewage Production - Bush Camp 

Cluster No.  House No. � /c/day Persons � /du/day 
Irrigation 
Area Req 

(m2) 

1 1 150 4 600 207 
  2 150 4 600 207 
  3 150 4 600 207 
  4 150 4 600 207 
  5 150 4 600 207 
  6 150 4 600 207 
  7 150 4 600 207 
  8 150 4 600 207 
  9 150 4 600 207 
        5,400 1,862 
2 1 150 4 600 207 
  2 150 4 600 207 
  3 150 4 600 207 
  4 150 4 600 207 
  5 150 4 600 207 
  6 150 4 600 207 
  7 150 4 600 207 
  8 150 4 600 207 
        4,800 1,655 
3 Lodge 150 10 1,500   
  1 150 4 600   
  2 150 4 600   
  3 150 4 600   
  4 150 4 600   
  5 150 4 600   
  6 150 4 600   
  7 150 4 600   
  8 150 4 600   
  9 150 4 600   
  10 150 4 600   
  11 150 4 600   
  12 150 4 600   
  13 150 4 600   
        9,300   
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Sewage Production - Bush Camp 

Cluster No.  House No. � /c/day Persons � /du/day 
Irrigation 
Area Req 

(m2) 

4 1 150 4 600 207 
  2 150 4 600 207 
  3 150 4 600 207 
  4 150 4 600 207 
  5 150 4 600 207 
        3,000 1,034 
5 1 150 4 600   
  2 150 4 600   
  3 150 4 600   
  4 150 4 600   
  5 150 4 600   
  6 150 4 600   
  7 150 4 600   
  8 150 4 600   
  9 150 4 600   
  10 150 4 600   
  11 150 4 600   
        6,600   
6 1 150 4 600 207 
  2 150 4 600 207 
  3 150 4 600 207 
        1,800   

Total     206 30,900 9,724 

Table 2.1:  Projected sewage production @ 100% occupation 
 
The above figures are calculated using 100% occupancy; it is recommended that the 
maximum annual wastewater production be calculated using 50% occupancy due to 
the nature of the development. 
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3. WATER SUPPLY 

3.1 Groundwater 

See Annexure .L.  for details relating to the groundwater potential for this area and 
the expected yield of the borehole on the property.  Refer to Table 3.2 for details 
pertaining to projected water use. 

3.2 Water from Kowie River 

See Annexure M  for details relating to the proposed water treatment package plant 
for this development.  Refer to Table 3.2 for details pertaining to projected water use. 
 
The following factors have been allowed for in the sizing of the infrastructure: 

o Allow for periods when rainwater tanks run out of capacity therefore 
water usage is 9,860 �/day. 

o Allow for a factor of 1.5 summer peak factor therefore 14,790 �/day 
o Allow for 10% losses therefore water treatment package plant is to be 

sized to supply 16,269 �/day. 
o Install water treatment package plant capacity 20,000 �/day. 

 
The positioning of the Water Treatment Package Plant is suggested to be close-by 
the existing bridge over the Kowie River to allow for operational reasons and easy 
intervention during periods of power outages.  Operation and maintenance of the 
water supply infrastructure is to be maintained at all times. 
 
Water use registration however is to be done for the above two options, see 
Paragraph 6.3.2. 

3.3 Rainwater Harvesting Potential 

The rainwater potential has been calculated using variables as indicated in Table 3.1.  
The average potential for rainwater harvesting is approximately 84 litres per person 
per day.  This is adequate for drinking, cooking and partly bathing (see Annexure O ).  
Filtering and sterilization of rainwater can be done by making use of the e-spring filter 
system or similar (see Annexure Q ).  Borehole water will be used for toilet and 
washing purposes. 
 

Cluster 
No. 

House 
No. 

Roof 
Area 
(m²) 

Persons Consumption  
(� /p/d) 

Yield 
(� /du/d) 

Storage 
Tank 

Volume 
(� ) 

1 1 150 4 55 220 15,000 
 2 150 4 55 220 15,000 
 3 150 4 55 220 15,000 
 4 150 4 55 220 15,000 
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Cluster 
No. 

House 
No. 

Roof 
Area 
(m²) 

Persons 
Consumption  

(� /p/d) 
Yield 

(� /du/d) 

Storage 
Tank 

Volume 
(� ) 

 5 150 4 55 220 15,000 
 6 150 4 55 220 15,000 
 7 150 4 55 220 15,000 
 8 150 4 55 220 15,000 
 9 150 4 55 220 15,000 

2 1 150 4 55 220 15,000 
 2 150 4 55 220 15,000 
 3 150 4 55 220 15,000 
 4 150 4 55 220 15,000 
 5 150 4 55 220 15,000 
 6 150 4 55 220 15,000 
 7 150 4 55 220 15,000 
 8 150 4 55 220 15,000 

3 Lodge 150 10 22 220 15,000 
 1 150 4 55 220 15,000 
 2 150 4 55 220 15,000 
 3 150 4 55 220 15,000 
 4 150 4 55 220 15,000 
 5 150 4 55 220 15,000 
 6 150 4 55 220 15,000 
 7 150 4 55 220 15,000 
 8 150 4 55 220 15,000 
 9 150 4 55 220 15,000 
 10 150 4 55 220 15,000 
 11 150 4 55 220 15,000 
 12 150 4 55 220 15,000 
 13 150 4 55 220 15,000 

4 1 150 4 55 220 15,000 
 2 150 4 55 220 15,000 
 3 150 4 55 220 15,000 
 4 150 4 55 220 15,000 
 5 150 4 55 220 15,000 

5 1 150 4 55 220 15,000 
 2 150 4 55 220 15,000 
 3 150 4 55 220 15,000 
 4 150 4 55 220 15,000 
 5 150 4 55 220 15,000 
 6 150 4 55 220 15,000 
 7 150 4 55 220 15,000 
 8 150 4 55 220 15,000 
 9 150 4 55 220 15,000 
 10 150 4 55 220 15,000 
 11 150 4 55 220 15,000 

6 1 150 4 55 220 30,000 
 2 150 4 55 220 30,000 
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Cluster 
No. 

House 
No. 

Roof 
Area 
(m²) 

Persons 
Consumption  

(� /p/d) 
Yield 

(� /du/d) 

Storage 
Tank 

Volume 
(� ) 

 3 150 4 55 220 30,000 
Total     206  11,000 795,000 

Table 3.1: Rainwater harvesting potential 
 
 

Water Usage - High Income 

Cluster 
No. 

House 
No. � /c/day  Persons  � /du/day  

Borehole 
(� ) 

Kowie 
River ( � ) 

Rainwater 
(� ) 

1 1 200 4 800  580 220 
 2 200 4 800  580 220 
 3 200 4 800  580 220 
 4 200 4 800  580 220 
 5 200 4 800  580 220 
 6 200 4 800  580 220 
 7 200 4 800  580 220 
 8 200 4 800  580 220 
 9 200 4 800  580 220 
2 1 200 4 800  580 220 
 2 200 4 800  580 220 
 3 200 4 800  580 220 
 4 200 4 800  580 220 
 5 200 4 800  580 220 
 6 200 4 800  580 220 
 7 200 4 800  580 220 
 8 200 4 800  580 220 
3 Lodge 250 10 2,500 2,280  220 
 1 250 4 1,000 780  220 
 2 250 4 1,000 780  220 
 3 250 4 1,000 780  220 
 4 250 4 1,000 780  220 
 5 250 4 1,000 780  220 
 6 250 4 1,000 780  220 
 7 250 4 1,000 780  220 
 8 250 4 1,000 780  220 
 9 250 4 1,000 780  220 
 10 250 4 1,000 780  220 
 11 250 4 1,000 780  220 
 12 250 4 1,000 780  220 
 13 250 4 1,000 780  220 
4 1 200 4 800 580  220 
 2 200 4 800 580  220 
 3 200 4 800 580  220 
 4 200 4 800 580  220 
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 5 200 4 800 580  220 
5 1 250 4 1,000 780  220 
 2 250 4 1,000 780  220 
 3 250 4 1,000 780  220 
 4 250 4 1,000 780  220 
 5 250 4 1,000 780  220 
 6 250 4 1,000 780  220 
 7 250 4 1,000 780  220 
 8 250 4 1,000 780  220 
 9 250 4 1,000 780  220 
 10 250 4 1,000 780  220 
 11 250 4 1,000 780  220 
6 1 200 4 800 580  220 
 2 200 4 800 580  220 
 3 200 4 800 580  220 

Total   206 46,500 25,640 9,860 11,000 

Table 3.2:  Projected water use @ 100% occupation 
 
The above figures are calculated using 100% occupancy; it is recommended that the 
maximum annual water usage be calculated using 50% occupancy due to the nature 
of the development. 
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4. INTEGRATED SERVICES PROPOSAL 

4.1 Water Supply 

Water quality for human consumption must comply with the requirements of 
SANS 0241.  

4.2 Sewage 

Sewage will be treated on each individual property and disposed on-site into an 
underground irrigation system.  The installation of Biolytix Filters are recommended 
for Clusters 1,2,4,6 and Gespac Domestic Plants are recommended for Clusters 3,5. 

4.3 Roads and Storm Water 

The construction of strip roads is recommended at areas to be identified on site.  See 
Annexure P for details. 

 
Storm water drainage will be incorporated in the final design, these will include the 
following: 

o Construction of culverts. 
o Construction of stilling basins to avoid soil erosion where applicable. 
o Construction of mitre drains where applicable. 

4.4 Electricity 

Clusters 1,3,4,5 will be supplied with electricity from Eskom, from an overhead power 
line. Clusters 2 will be supplied by means of alternative energy sources.   

 
All units will be equipped with solar heating and gas systems where applicable. 

4.5 Refuse Disposal 

Domestic refuse will have to be collected by a private contractor and will be disposed 
of to the closest registered solid waste disposal site.  The maximum anticipated 
quantity of waste produced by the development is 50 units multiplied by 0.12 m3 per 
householde per week.  Assume a 50% occupation for this type development, 
therefore the waste production will be approximately 0.5 m3 per day. 
 
The contractor will collect all solid waste from each cluster house on a weekly basis 
(similar to how it’s dealt with within municipal areas) and take it to a solid waste site 
directly without using temporary storage.  Therefore a temporary storage site will not 
be required. 
 
In order to further minimise the volume of waste, it is suggested that residents 
separate organic and inorganic waste.  A compost heap will be developed per cluster 
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for the organic waste, this will then be recycled for gardening composting purposes.  
Inorganic waste will then be carted away to solid waste sites. 
 
All building rubble have to be removed from construction sites. 
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5. MANAGEMENT PLAN 

 
1. A comprehensive management plan for the management and maintenance of the 

sewage treatment plants will be provided. 
 
2. A comprehensive management plan for the management and maintenance of the 

water treatment package plant will be provided. 
 
3. Additional guidelines and training will be provided to the appointed person, to 

ensure that sewer-and-water networks are inspected and maintained. 
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6. LEGISLATION AND CONTRACTUAL 
ARRANGMENTS 

6.1 Background 

Extracts from the relevant Acts provides guidance with respect to the implementation 
of water services for this particular development.   

1. Water Services Act 108 of 1997 states in; 

a. Clause 11(4) that, “A water services authority may not unreasonably refuse 
or fail to give access to water services to a consumer or potential 
consumer in its area of jurisdiction.” 

b. Clause 24 that, “A water services authority may, in its bylaws, require the 
registration of water services intermediaries or classes of such 
intermediaries in its area of jurisdiction.” 

2. Revision (Dated 26 March 2004) of General Authorisations in terms of Section 39 
of the National Water Act, 1998 states in; 

a. Clause 2.7(c)(ii) that A person who lawfully has access to land on which 
the use of water takes place, may on that property or land irrigate up to 50 
cubic metres of biodegradable domestic or industrial wastewater on any 
given day, provided the- 

(a) electrical conductivity does not exceed 200 milliSiemens per metre 
(mS/m); 

(b) pH is not less than 6 or more than 9 pH units; 

(c) Chemical Oxygen Demand (COD) does not exceed 400 mg/l after 
removal of algae; 

(d) faecal coliforms do not exceed 100 000 per 100 ml; and 

(e) Sodium Adsorption Ratio (SAR) does not exceed 5 for 
biodegradable industrial wastewater, 

if the irrigation of wastewater-   

(aA) does not impact on a water resource or any other person’s water 
use, property or land; and  

(aB) is not detrimental to the health and safety of the public in the 
vicinity of the activity. 

b. Clause 2.8 that; 

1) A person who irrigates with wastewater in terms of this authorisation 
must submit to the Responsible authority a registration form or any 
other information requested in writing by the Responsible authority for 
the registration of the water use before commencement of irrigation. 
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2) On written receipt of a registration certificate by the Department, the 
person will be regarded as a registered water user. 

c. Clause 2.9 that Wastewater irrigation in terms of this authorisation is only 
permitted if the irrigation takes place- 

(a) above the 100 year flood line, or alternatively, more than 100 
metres from the edge of a water resource or a borehole which is 
utilised for drinking water or stock watering, which ever is further; 
and 

(b)  on land that is not, or does not, overlie a Major Aquifer 
(identification of a Major Aquifer will be provided by the 
Department, upon written request). 

d. Clause 4.9 that A person who- 

(a) owns or lawfully occupies property registered in the Deeds Office 
as at the date of this notice;  

may on that property or land, outside of the areas set out in Table 4.1, 
dispose of - 

(iii) wastewater to an on-site disposal facility - 

(aa) for grey water generated by a single household;  

e. Clause 4.12 

1) A person who disposes of wastewater in terms of this authorisation 
must submit a registration form for registration of the water use before 
the commencement of the disposal if more than 50 cubic metres of 
domestic wastewater or biodegradable industrial wastewater is 
disposed of on any given day. 

2) The responsible local authority must submit a registration form obtained 
from the Department, to register the water use for disposal of domestic 
wastewater in- 

(a) areas where more than 5 000 households are served by on-site 
disposal sites;  

(b) areas where the density of on-site disposal sites exceeds 10 per 
hectare; or 

(c) areas served by communal septic tanks. 
3) On written receipt of a registration certificate from the Department, the 

person will be regarded as a water user. 

6.2 Sanitation Services 

a) Application for a license from the Department of Water Affairs and Forestryl be 
made for the installation and operation of the Gespac Domestic Plants. 

6.3 Water Supply 

In terms of the National Water Act regarding access  to water, the following 
applications will have to be made: 



- 17 - 
P07039.02 - Hollingrove Technical Proposal #6 

a) Apply for a license from DWAF to abstract water from borehole 101908 for this 
development. 

b) Apply for a license from DWAF to abstract water from the Kowie River for this 
development. 

6.4 Water Services 

In terms of the Water Services Act regarding access  to water, the following 
actions are to be taken: 

a) Enter into an agreement with the Makana Local Municipality that releases them 
from their responsibility to operate the treatment facility as required by the NWA. 

b) Register the Home Owner’s Association as a Water Services Intermediary with 
the Amathole District Municipality. 

c) Operational arrangements are to be included in the abovementioned. 

6.5 Purchase Agreement 

a) Contractual arrangements need to be included in the purchase agreement with 
the individual buyers/share holders to ensure that all role players remain within 
the predetermined rules and regulations with respect to caring for the treatment 
facilities and the irrigation systems. 
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ANNEXURE A: PROPOSED DEVELOPMENT 
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Biolytix with dripper 
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ANNEXURE B: COMPARISON MATRIX VARIOUS TECHNOLOGIES 
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ANNEXURE C: SCHEMATIC LAYOUT GESPAC DOMESTIC PLANT 
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ANNEXURE D: GESPAC DOMESTIC PLANT 
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ANNEXURE E: GESPAC OPERATING MANUAL 
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Thank you for purchasing the GES-RAS System. Please read carefully through this 
manual. The GES-RAS System has the “Low Maintenance Plant” (LMP), technology 
built-in for minimal and trouble free maintenance. Included in this manual are a few 
other factors to ensure trouble free plant operation.  
 
Index 
            
The GES-SA-RAS System Principle   
The GES-SA-RAS Operating Process  
The GES-SA-RAS List Of Prohibited Products 
The GES-SA-RAS Effluent Tests 
The GES-SA-RAS Maintenance Procedure 
The GES-SA-RAS List Of Spares  
The GES-SA-RAS Quality - Receiving & Discharging 
 
 
Plant Details 
 
Client       
Location      
Model Number    
Max Number Persons   
Max Biological Loading  
Date Commissioned 
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1 The GES-SA-RAS Principle 
 
The GES-SA-RAS Plant consists of five phases. These phases are all playing 
important roles in the efficient treatment of the domestic effluent entering the facility. 
 
Effluent enters the GES-SA-RAS facility in the first chamber. The effluent flows 
through to the second chamber where the an-aerobic digestion takes place. 
 
From the an-aerobic phase the effluent flows through to the aerobic phase where the 
aerobic bacteria digest the pollutant. 
 
From the aerobic phase the effluent flows through to the final settling tank for 
clarifying. 
 
From the final settling/clarifying chamber the effluent flows to the disinfection 
chamber. 
 
The final effluent is discharged out of this final chamber into a natural waterway or 
irrigation tank. 
 
GES strongly promote the re-use of gray water for irrigation or other purposes. South 
Africa is a water scarce country and every one of us must play his or her part in the 
conservation of water. 
 
The GES-SA-RAS Operating Process 
 
Flow Diagram of GES-SA-RAS Process 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
The GES-SA-RAS System consists of five phases taking place in five chambers. Each 
phase is in relation to the other phases. This balance is the nucleus of the system and 
the efficiency of the plant. 
 
Phase 1 
 
This is the primary settling phase. The effluent enters this phase and sedimentation 
and floating of non-organic materials takes place. 
 
Phase 2 

Phase 1 
 

Phase 2 
 

Phase 3 
 

Phase 4 
 

Phase 5 
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This is the an-aerobic phase and the an-aerobic digestion takes place here. 
 
Phase 3 
 
This is the aerobic phase and the aerobic digestion takes place here. This phase is 
also known as the water-polishing phase. In this phase the effluent from the an-
aerobic phase passes through bio-media that is placed in here. The aerobic bacteria 
establish them selves as a biological film on this media. As the effluent passes 
through the media the bacteria population absorbs the organic pollutant and therefore 
purifies the effluent. 
 
Diffusers are placed beneath the bio-media that emits a fine air bubble that is 
absorbed by the aerobic bacteria to enhance their performance. 
 
Phase 4 
 
This is the final settling and clarifying phase. In this phase the particles of sludge is 
settled out of the water and accumulates on the floor of this chamber. This sludge age 
and level is controlled with a hydraulic lift system. This enables the facility to re-root 
sludge to the inlet of the an-aerobic phase (Primary Settling) 
 
Phase 5 
 
This phase is very important if the effluent is discharged into a natural waterway like a 
river or dam system. The Water Act prescribe the disinfection of the effluent prior to 
discharging into a natural water way. 
 
If the effluent is being irrigated, one doesn’t need to disinfect the effluent. However 
care should be taken to ensure that the effluent does not contain pathogens. This 
could lead to serious health issues. 
 
The GES-SA-RAS List of Prohibited Products 
 
There are certain products that are detrimental to the biological process of any Waste 
Water Treatment Plant. Some of these products are however household cleaning 
products. Excessive amounts of these products will be detrimental to the biological 
process. Included in the list of these products are: 
 
“HANDY ANDY” 
“JIK” and other similar types of bleach products 
Dish washing liquids with anti-bacterial properties 
“DOMESTOS” and similar types of toilet cleaners 
“JEYES FLUID” and similar types of drain cleaners 
 
PLEASE use only environmentally friendly cleaning chemicals and disinfectants. 
 
Other Detrimental Products Not Cleaning Related: 
 
Motor Oil 
Brake Fluid 
Cooking Oil and Animal Fats 
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Paints 
Solvents 
Strong Disinfectants 
Any Chemical Products 
Acids and Alkaline products 
Photographic Chemicals 
Heavy Metal Products 
 
GES Environmental Services stock a variety of cleaning products, all of which are 
environmentally friendly. 
 
4 The GES-SA-RAS Effluent Tests 
 
Indicators of problems in the plant 
 
Odour 
Odour is the first indicator of a possible problem in the equilibrium of the plant. Keep in 
mind that the plant will emit a musty odour under normal circumstances. Strong 
sewage smell is not natural. 
    
Effluent Colour 
The normal effluent discharge from the plant must be between being translucent and a 
light milky colour. 
Any discoloration darker than a light milky colour is not natural. 
 
5 The GES-SA-RAS Maintenance Procedure 
 
As the GES-SA-RAS System incorporates the LMP technology (Low Maintenance 
Plant) maintenance is minimized to a weekly inspection. 
 
Weekly Maintenance 
 
Check the electricity supply. 
Check the effluent discharged from the plant. 
 
Monthly Maintenance 
 
Take sample for analyses. (Test COD and Chemical composition of effluent) 
 
Six Monthly Maintenance 
 
Replace the air-filter on the blower motor. 
 
Annual Maintenance 
 
Check the first chamber and assess the thickness of the crust and the thickness of the 
precipitated solids. 
When the thickness of either exceeds 750mm, pumping out of the first chamber is 
necessary. 
 
NB! It is good practice to keep a clean and tidy plant. This will ensure years of trouble 
free use. 
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6 The GES-SA-RAS List of Spares  
 
6.1 Air Filter  GES Environmental Services 
Tel +27 12 343 7803 
    
6.2 Blower Motor  GES Environmental Services 
Tel +27 12 343 7803 
 
6.3 Water Tests  Water Lab 
Tel +27 12 349 1044 
 
7 The GES-SA-RAS Quality - Receiving & Discharging 
 
The GES-SA-RAS Plant has been designed to handle domestic effluent only. Should 
the plant receive organic or in-organic loads such as industrial effluent, chemicals, 
disinfectants, solvents and paints, the efficient operation of the plant will be seriously 
impaired. 
 
Because of this it is very important to ensure that any substance that is detrimental to 
the normal operation of the plant be kept out. This includes excessive fats, oils and 
greases. All food preparation facilities should be fitted with an effective fat trap. The 
maintenance of these fat traps should be monitored. 
 
GES Environmental Services stock various types of grease traps. Please inquire if any 
information is needed. 
 
Biological Products: 
 
GES Environmental Services manufactures a wide range of biological products for 
maintenance of drain lines, septic tanks, French drains and pit latrines. Please contact 
us for further information on these products. 
 
8 The GES biological products 
 
GES Environmental Services provides a “RESCUE PACK”. This product is a natural 
biological product that will re-establish the bio-mass of a plant within 24 hours. This 
might occur when detrimental products accidentally enters the plant. Whenever the 
plant is performing below its designed parameters of efficiency, one can “help” the 
plant by adding the “RESCUE PACK”. This can be done from anywhere in the pipe-
line leading to the plant (Example : Toilet or wash basin) 
 
For more info please contact GES Environmental Services. 



 

XIX 
 



 

XX 
 

 
ANNEXURE F: EFFLUENT QUALITY TEST RESULTS 

Comparison made to General Limits 
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ANNEXURE G: SCHEMATIC LAYOUT BIOLYTIX FILTER 
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ANNEXURE H: BIOLYTIX FILTER 
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ANNEXURE I: BIOLYTIX FACTS SHEET 

 
Biolytix  Drip Irrigation Versus Trenches 

Biolytix  Drip Irrigation  Trenches  
Irrigation water is distributed evenly over a large area, with 
less risk of soil becoming saturated. A reserve irrigation 
area is not normally required. 

Irrigation water is concentrated in a small area. There is a 
greater risk of ponding and soil saturation (soft soil 
conditions) and a reserve trench area is often required. 

The soil is not saturated, allowing plant roots to breathe. The soil is saturated. This creates anaerobic conditions 
that plants struggle in. 

The water and nutrients are distributed directly to the active 
root zone. 

Water flows through saturated soil pores. 

Installed at shallow depth with little subsoil disturbance. Installed in larger/deeper excavations often resulting in 
greater disturbance to the garden. 

Preferred for use on steep land. Not suitable for steep sites. 
Little, if any, exposure to pathogens or viruses as the 
irrigation water is bound in the soil’s capillary spaces. 

Proven rapid transport of pathogens into the water table 
and surface waters through saturated flow. 

Cost of installation is comparable for most soils.  In heavy soils the cost can be much higher than drip 
irrigation. 

Biolytix  Subsurface Irrigation Versus Surface Spray 
Biolytix  Subsurface Irrigation  Surface Spray  
Subsurface drip-line systems are normally designed to suit 
site-specific applications, ensuring even distribution of 
effluent. Water does not saturate the soil, and does not 
pond or channel. 

Systems are not designed for site specific applications, 
leading to uneven and poor distribution of treated effluent. 

Low risk of discharge to surface run-off or deep leaching. 
Suitable for use on steep slopes. 

Greater risk of run-off to surface water or stormwater drains 
and higher risk of leaching. Unsuitable for use on steep 
slopes. 

Low risk of vandalism or accidental damage. Increased risk of vandalism or accidental damage. 
No disinfection required  Effluent disinfection is required, often using chlorine, which 

ensures only partial disinfection and can create 
trihalomethane(THM), a potentially dangerous compound. 

No risk of spray drift  
 

Significant risk of spray drift. 

Minimum evaporation losses. High evaporation losses. 
Nutrients are taken directly to the root zone. Forces the water to move through the soil quickly, losing its 

moistening benefits, causing soil clogging and barriers to 
plant growth. 

Biolytix and Sand Filter Comparison 
Biolytix Systems  Sand Filter 
Offer an Optional Extended Performance Warranty for up 
to 20 years. 

Most are guaranteed 2- 3 years only. 

Natural process that needs no chemicals Usually rely on chlorine for final effluent disinfection 
No odour. The primary treatment can generate smells after a high 

loading. 
The smallest treatment tank available, so they are easy to 
transport and install and are unobtrusive. 

Often constitute: 
• Two septic tanks. 
• A sand bed (average 10m x 4 m) 
• A collection tank. 

Handle peaks and troughs in loading Can fail after holidays or during a party as the system is 
limited by the functional capacity of the septic tank. 

Love organic loads, such as milk and kitchen waste. 
 

Food down the sink can lead to system failure. 
 

Handle a large range of household cleaners. Chemicals can affect the health of the system. 
Can be used in conjunction with an In-Sink-Aerator for 
kitchen scraps. 

Can’t be used with an In-Sink-Aerator. 

No pump-out required. Sludge pump-outs of septic tank component required. 
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ANNEXURE J: EFFLUENT QUALITY TEST RESULTS 
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ANNEXURE K: PERMISSIBLE UTILISATION OF DISPOSAL OF TREATED 

SEWAGE EFFLUENT (DOH) 

 

Guide: Permissible utilisation and disposal of trea ted 
sewage effluent. (Dept of National Health 1978) 
 
Classification of treated effluents (Sewage Purific ation 
Works) 
 
RAPID REACTOR EFFLUENT : STD Classification 
 
(STD: Primary, Secondary and Tertiary Treatment)  GENERAL STANDARD 

Cultivation of  cut Flowers Any type of irrigation permissible 
Fruit trees and vineyards for the cultivation of 
fruit which is eaten raw 

Any type of irrigation permissible 

Grazing of cattle excluding milk producing 
animals 

Any type of irrigation permissible 
Permissible as drinking water for animals 

Grazing for milk producing animals Any type of irrigation permissible 
Crops not for grazing, but utilized as dry fodder 
Crops cultivated for seed purposes only 
Tree plantations 
Nurseries 
Any park or sports field only during 
development  
  

Any type of irrigation permissible 

Parks and sports fields 
Parks for beautifying 

Any type of irrigation permissible 
No public during irrigation 

Sports fields where limited contact is made Any type of irrigation permissible 
No over irrigation allowed 

Sports fields where contact is made 
School grounds and Playing Grounds 

No over irrigation allowed  
Any type of irrigation permissible 
No public during irrigation 

Mines and industries, ore treatment, dust 
control 

PERMISSIBLE 

Flush toilets Permissible on merit, no other draw offs shall 
be affixed to effluent mains 

Discharge into rivers and water courses. 
Excluding estuaries, dams and lagoons 

Permissible provided the effluent contains no 
harmfull substances in concentration 
dangerous to health 
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ANNEXURE L: GROUNDWATER POTENTIAL 
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ANNEXURE M: WATER TREATMENT PACKAGE PLANT 
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ANNEXURE N: TREATED WATER COMPARISON WITH SANS 0241  

 
Not YET available 
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ANNEXURE O: RAINWATER HARVESTING CALCULATIONS 
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ANNEXURE P: SPECIFICATION FOR STRIP ROADS 
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ANNEXURE Q: RAINWATER FILTER 

 


