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1. Preliminaries 
1.1. PURPOSE OF THIS DOCUMENT 

 
As part of Kapama Private Game Reserves (hereafter referred to as “KPGR”) continued commitment to environmental 
improvement and their duty to fulfill requirements of the National Environmental Management Act (Act 107 of 1998), the 
National Environmental Management: Waste Amendment Act, 2014 (Act 26 of 2014) as well as other obligatory 
policies and legislation; the development and implementation of a waste management plan was deemed a necessary 
tool. 

 
1.2. OBJECTIVES OF THE IWMP 

 
The overall aim and goals of the waste management plan are to:  

• Reduce the overall environmental footprint of KPGR by implementing measures that will focus on preventing, 
reducing, reusing, recycling, composting, treatment and disposal of waste products. 

• Implement formal and accountable approaches, that are of an environmentally conscience manner, to the 
handling, storage, transferring and disposal of waste products off KPGR premises. 

• To prevent inappropriate management of waste and associated risk of pollution of the environment; 

• Provide guidelines to KPGR and its contractors that will ensure waste management actions are in line with current 
policies and legislations. 

• Define roles and responsibilities for all involved in the waste management process. 

• Educate employees on wise waste management practices. 

• Ensure feasible and achievable targets for waste management are set. 

• Prevent avoidable mismanagement of waste and the associated risks.  
 

 

2.  Operational Overview and Waste Types 
2.1. PROPERTY OVERVIEW 

KPGR is a private game reserve of 14 000 hectares in extent situated in Limpopo Province. KPGR has developed 
several commercial lodges throughout the Reserve, as well as, staff accommodation and other management 
infrastructure. The lodges offer various facilities and activities, these include but are not limited to; restaurants, spas 
and recreational facilities. In order to provide adequate service to guests as well as for general maintenance of the 
property, a number of ancillary facilities including sewage systems and maintenance facilities are also present on the 
property.   

• Solid waste management 

Solid waste generated from each lodge and staff village is separated at source into wet waste, recyclables and non-
recyclables. Recyclables are separated into the various categories, namely paper, plastic, cans and glass and are 
stored in marked 240 litre wheeled bins. These bins are located at the back of house in a caged off area. Non-
recyclables are stored in a similar manner. All recyclables and non-recyclables are then collected from the various 
lodges via a caged tractor-trailer and taken to the waste holding and incineration site located within KPGR. This area 
is fenced off. Here the recyclables are stored for collection, while the non-recyclables are incinerated. Local recycling 
company comes and collects the various recyclables once a week and transport it to a local recycling centre at 
Acornhoek. 

All organic wet waste is collected two (2) times per week from River Lodge by a local pig farmer.  
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No part of the general solid waste can be classified as hazardous in terms of the relevant legislation. 

Adjacent to the waste storage and incineration site, is an informal dumping site which appears to contain building and 
demolition waste. This area is not fenced off and is freely accessible to staff members and roaming animals. 

• Wastewater Management 

The four camps (4) and one (1) staff village (Drakensig) currently generates wastewater flows within Kapama Private 
Game Reserve.  Each of the sites have their own wastewater treatment works (WWTW) which primarily consists of 
unlined oxidation ponds, with the exception of the Southern Camp WWTW, which has a single masonry aeration 
basin.  The effluent from the WWTW is primarily used for irrigation. 

The single oxidation pond systems employed by the various WTWW cannot produce the required effluent quality.  
The existing ponds, with the exception of Southern Camp, are not lined and do not meet the relative legislative 
requirements.   

 
2.2. WASTE STREAMS 

KPGR is expected to generate the following predominant waste streams: 
 General Waste 

This is classified as waste that is generated as a result of daily operations, that is not directly harmful to humans or 
the environment. Products falling into this group include paper, plastic, glass etc.  

 Kitchen Wastes 
Kitchen waste will be one of the largest waste generating components. It includes all food products whether it be 
during the preparation stage (e.g. vegetable peels) or the final stage (e.g. leftovers); however, products that will not 
naturally be included into the environment, such as oils and greases, will not be classified in this category.  

 Sewage Waste 
This is classified as grey (showers, baths etc.) and black (toilet) water and is made up of “contaminated” water. 
The possibility of harmful bacteria is probable and so can be harmful to humans and the environment if left 
untreated or adequate systems are not in place.   

 Landscaping  
Landscaping waste will take into account most vegetation waste which will predominantly be generated from the 
gardens surrounding the lodges and staff residence, this will include grass cuttings, leaves, weeds as well as 
trimmings from hedges and bushes. This category is predicted to produce the least amount of the total waste 
produced by KPGR 

 Hazardous Waste 
This is classified as any product that can have adverse impacts on the environment due to its chemical, 
toxicological and/or physical properties. Cleaning detergents, certain office supplies such as batteries, flammable 
material (gas, petrol, etc.), fluorescent lights as well as oils/grease/fat used for cooking are considered as 
hazardous waste. 

 

3. Waste Management Plan Principles 
 

3.1. WASTE MANAGEMENT HEIRACHY 
 

The Hierarchy of Waste Management (HWM) (Figure 1) is the backbone of any Waste Management Plan (WMP) and 
provides the basic principles for an organization to sufficiently manage its waste streams while complying with their 
legal duty towards the environment.  
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The hierarchy provides different waste management strategies according to their importance and the desirability of their 
outcomes – the most desirable strategy is placed on the top while the strategy that is least desirable is at the bottom 
(Figure 1). The overall objective of the HWM is to create a IWMP where the least amount of waste product possible is 
generated and maximum practical benefits from the product is achieved.   
 
Below are the waste management strategies: 
 
 Avoid/Prevent 

Avoidance/prevention focuses on not creating any type of waste and promotes the reduction of virgin materials 
extracted and used. This strategy usually targets the design and the manufacturing stage of the item and so 
requires a change in mindset and behavior in order for it to be successful (i.e. selecting items with less or 
recycled packaging). This is ranked first as it is the best and most cost effective strategy.  

 
 Reduce/Minimize 

In most cases avoidance of waste is not possible. In such cases reduction of waste is the next most preferred 
option. Reduction of waste consists of the efficient and educated use of resources that lead to less waste 
production. The fewer products that generate waste that are brought onto the property will result in fewer waste 
products that need to be removed from the property. 
 

 Reuse 
The reuse of materials involves using an existing item in its original form before disposing of it. If the lodges 
themselves can’t reuse the item then it is advised that the possibility of donating or selling the material to an 
individual/organization that can use it be looked into. 
 

 Recycle/Compost 
This strategy should only be implemented once the company has reduced and reused as much of the waste 
products as possible. Recycling and composting of items are more difficult for a lodge to implement than the 
previous strategies. This strategy involves converting an existing item into a new item that may have a different 
use/purpose. Waste segregation and management is essential in correctly implementing a successful recycling 
or compost program on the lodges.  
 

 Dispose/Treat 
Disposal and treatment of waste is the least desirable strategy and should therefore only be used where the 
alternatives are not possible or when the alternatives would create a safety concern (i.e. when dealing with 
hazardous materials).  
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          Figure 1 – Waste Management Hierarchy 

 

4. Management Actions  
This section details the steps that will be taken by the KPGR in order to successfully implement the IWMP. The 
management actions take into consideration all the principles previously discussed (HWM) and offer steps that will 
be taken during all stages of the waste production cycle (generation, collection, transportation, recovery and 
disposal) in order to reach the given objectives. 

The following guidelines, recommendations and mitigation measures should be implemented and adhered to, 
however, it also creates a platform for continual improvement where waste is concerned.  

 
4.1. SOLID WASTE MANAGEMENT 
4.1.1.  GENERAL WASTE 

General waste should be separated at source into recyclables and non-recyclables and stored safely onsite. The 
waste should then be transported to onsite storage areas where it can be kept until it can be transported to an 
approved re-cycling depot or landfill site. 

 
The following is recommended: 

 Waste at all lodges and staff village are to be separated at source into recyclables and non-
recyclables and wet waste 

 Waste needs to be sorted according to the licensed waste contractor’s requirements. 

 Waste sorting and storage to occur at designated areas at each lodge and staff village 
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 Recyclables are to be separated into the various categories namely, paper, plastic, cans and glass 

 All sorted waste to be stored in marked 240 liter wheeled bins inclusive of wet waste and non-
recyclables 

 Marked bins are to be placed in strategic waste holding areas in back of house in a shaded, caged 
off area to prevent waste being blown into the surrounding environment and accidental ingestion by 
animals. These areas need to be well organized and maintained in order to prevent pests and 
scavengers from entering. 

 All external bins throughout the lodges need to be animal proof and these bins need to be 
maintained and serviced on a regular basis. 

 Wet waste to be collected two (2) time per week by local pig farmer. 

 Recyclables and non-recyclables to be transported to main waste holding area within KPGR at 
least once per week, or as and when necessary. 

 Recyclables and non-recyclables are to be transported via a caged tractor-trailer 

 Storage and transportation of waste needs to be done in such a way that natural elements leave 
the waste unaffected. 

 Recyclables are to be collected once a week by a local contractor and transported in a waste cage 
to the local recycling center at Acornhoek. 

 All non-recyclables are to be collected once a week by a local contractor and transported in a 
waste cage to the local licensed landfill site. 

 When separating general waste; containers must be emptied and cleaned, all ancillary items must 
be removed from the material (paper clips, plastic covers etc.) 

 Safe disposal certificates must be kept on file for record.  

The following general guidelines are also recommended: 

 The less waste brought onto the property = the less waste to remove. The lodges should purchase 
materials/items in such a way that they keep this in mind. KPGR can look into drafting a purchasing 
policy for the lodges. This policy can look at; 

I. Buying products with less packaging 

II. Buying products that are more environmentally friendly 

III. Purchasing recycled, durable and reparable products 

IV. Purchasing biodegradable bags for waste bins 

V. Avoid purchasing one-use, disposable items  

VI. Minimize the use of products that produce hazardous waste  
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 Educate staff on waste management and KPGR’s aim to reduce, reuse and recycle waste. This 
can be done through posters hung up in various areas or through regular staff meetings. 

 Avoid and reduce the use of paper use. This can be done by trying to completely go online and 
eliminate the need for printing. Where this cannot be avoided use less paper by printing on both 
sides and using smaller fonts. 

 Avoid replacing toilet rolls before they are finished where possible. If the lodges do replace toilet 
rolls before they are finished then these should be given to staff. 

 Where possible donate useful items to staff or surrounding areas. 

 Raise awareness surrounding recycling for staff and guests. This can be done through hanging 
posters in strategic places. Below is a table showing some of the items that can be recycled vs 
those that cannot be: 

 

Material Recyclable Non-recyclable 

Paper • Newspaper 

• Office paper 

• Magazines 

• Laminated paper 

• Food wrappers 

• Adhesive tape 

Cardboard • Toilet roll tubes 

• Cereal boxes 

• Food boxes 

• Boxes that still contain 
food or liquid items 

Glass • Food and drink 
containers 

• Ceramics 

• Window glass 

• Containers that still 
have food or liquids in. 

Metal • Steel food cans 

• Metal container lids 

• Cans containing 
hazardous materials  

• Power tools 

• Silverware 

• Aerosol cans 

Plastic • Cling wrap 

• Polystyrene items 

• Soft plastic containers 
(eg. Milk bottles) 

• Hazardous waste 
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containers 

 
4.1.2. KITCHEN WASTE 

Kitchen waste will be one of the largest waste generating components at the lodges and staff village. In the 
case of KPGR, food waste from the kitchens are given to a nearby pig farmer. This allows for the waste 
handling system to be simplified in terms of the fact that pig farmer can accept a wider variety of waste 
products as opposed to composting systems.  

The following is recommended for the non-hazardous kitchen waste products generated at KPGR: 

 Kitchen waste to be separated into the following waste streams: 

• Organic waste that is not classified as hazardous.  

• Recyclable items –nonfood items that are generated in the kitchen. This will essentially be 
made up of the packaging of the food items (see requirements for general waste above) 

• Hazardous waste – This will include food sources classified as hazardous (oils, fats and 
greases) as well as chemical cleaning products. 

 Waste sorting and storage to occur at designated areas at each lodge and staff village 

 All sorted waste to be stored in marked 240 liter wheeled bins inclusive of wet waste and non-
recyclables 

 Marked bins are to be placed in strategic waste holding areas in back of house in a shaded, caged off 
area to prevent waste being blown into the surrounding environment and accidental ingestion by 
animals. These areas need to be well organized and maintained in order to prevent pests and 
scavengers from entering. 

 All external bins throughout the lodges need to be animal proof and these bins need to be maintained 
and serviced on a regular basis. 

 Non-hazardous organic kitchen waste to be collected by the local pig farmer at least twice a week 
to reduce the chance of bad odour and health reasons. 

 Grease traps need to be installed in kitchens for the reliability of the system and adequate 
separation of hazardous materials. 

 Look into the feasibility of using more environmentally friendly cleaning products.    

 Freeze and preserve fresh produce where possible and use certain left-overs such as vegetable 
peels and meat scraps to make stocks and soups.  

 Avoid purchasing large amounts of fresh produce that cannot be frozen or preserved.  

 
4.1.3. HAZARDOUS WASTE 

Hazardous waste can be detrimental to an environment and therefore disposal of such needs to be done 
with the utmost care. Hazardous waste can be divided into; chemical waste, used oil waste, oil 
contaminated waste, used cooking oils, fats and greases, paint waste, fluorescent bulb waste, battery 
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waste and e-waste.  

The following recommendations are provided for the lodge operators to choose the best practicable option: 

 Ideally hazardous waste needs to be reduced as much as possible. This can be done by; 

I. Educating staff on KPGR’s aim to reduce hazardous waste production. 

II. Avoid contamination of the surrounding environment. This should be done through insuring 
adequate, durable containers, fitting the required description are used and that these 
containers are routinely inspected and maintained.  

III. Looking into drafting a purchasing policy to try purchase non-hazardous alternatives where 
possible. Housekeeping, pool products and paint products can all be replaced with organic 
certified, eco-friendly products. 

IV. Battery use should be limited and where possible solar-powered items should be used. 

V. When looking at fluorescent lighting; use bulbs with the longest lifespan, encourage all to 
use natural lighting wherever possible, make sure all lights can be switched off manually, 
look into presence detectors for lights in areas that aren’t used a lot. KPGR should 
investigate replacing all bulbs with LEDs. 

 Hazardous waste should be separated at the source from the general waste stream. This will 
prevent the chance of cross contamination therefore decreasing the risk to staff and the 
environment. 

 If possible contaminated equipment should be appropriately cleaned of all hazardous materials in 
order for equipment to be recycled with non-hazardous waste. 

 Liquid hazardous waste to be stored in enclosed, bunded areas. 

 The bund must have a volume of 10% of the volume of the largest tank in the storage area plus 
10% of the volume of all other tanks. 

 The slab must be sloped towards a sump to enable any spilled fuel and water to be removed. 

 Any wastewater collected at the sump shall be disposed of as hazardous waste. 

 All hazardous waste containers should be clearly labeled with the product within the container as 
well as the volume the container can hold. Personal protective equipment (PPE) required during 
handling the product should also be clearly stated on the container.  

 Hazardous waste containers should be stored in an area where they are protected from the 
elements but can be reached with the transport vehicle.  

 Used oil and oil contaminated materials should be stored away from any watercourse in an 
impermeable bunded container that is sealed with a roof.   

 Sufficient absorbent spill cleanup kits should be placed nearby the used oil waste storage area. 

 Hazardous waste such as oil, batteries and light bulbs can and should be recycled through a 
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reputable licensed agent or returned to supplier.   

 KPGR needs to continuously evaluate its waste production streams and identify any new waste 
product that may be classified as hazardous and then implement a system for the safe disposal of 
it.   

 Hazardous waste should be handled in such a way that it does not become an environmental, 
health or safety hazard.  

 Hazardous material storage areas must be constructed of an impermeable bund. 

 Used cooking oil must be kept separate from fats and greases that are extracted from kitchen fans 
and filters as used cooking oils can be recycled.  

 The recommended personal protective equipment (PPE) should always be utilized by those 
handling hazardous waste. 

 All service providers handling hazardous waste (transportation and disposal) must be suitably 
qualified and hold the relevant permits and licenses.  

 A safe disposal certificate should be issued by the waste management service provider to the lodge 
when hazardous waste is removed from the premises. This certificate should be kept on record for 
if it is needed by environmental authorities.  

 When disposing hazardous waste it is essential to comply with all regulations and standards 
regarding it. 

 Vehicles transporting hazardous waste must comply with all regulations.  

 
4.1.4. LANDSCAPING  

Landscaping waste takes into account most vegetation waste which will predominantly be generated from 
the landscaping surrounding the lodges, staff village and housing which includes grass cuttings, leaves, 
weeds as well as trimmings from hedges and bushes.  It should be noted that KPGR generates a very small 
quantity of landscaping waste as most of the areas surroundings the lodges are vegetated with natural veld 
grasses and vegetation. 

The following recommendations can be used with regard to landscape waste: 

 Landscaping waste should be shredded/cut up and onsite compost facilities should be considered.  

 Composting activities will reduce the organic waste stream and also reduce the maintenance costs 
of the gardens (no need to buy fertilizers and mulch).  

 
4.1.5. WASTE STORAGE AREAS 

KPGR must maintain the intermediate waste storage areas so that they comply with all safe storage 
requirements  and in doing so, allowing for adequate and safe storage of waste prior to the removal offsite.  

The following is recommended: 
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 Where possible the generated waste should be directly transported from the point of generation to 
a designated waste storage area i.e. initially to storage areas at the back of house and then at the 
larger storage area from where collection takes place.  

 Waste storage areas should be of a sufficient size and be able to comfortably accommodate all 
waste produced by KPGR.  

 Waste storage containers must be intact and in good condition.  

 The floors of the waste storage areas should be designed in such a way that water is directed 
away from the waste containers.  

 Waste storage containers should be clearly marked with what should go into them. 

 Durable walls/fences should enclose the waste storage areas. These should be at least the height 
of the containers, with gates/doors of the same size that open from both sides.  

 The storage and transportation of waste should be done in such a way that the intervention from 
natural elements (such as wind) is planned for and avoided. 

 Waste cages should be used for all transportation and storage of waste areas as this will limit the 
impact caused by natural elements as well as minimizing the chances of animals getting into the 
sights.  

 A separate designated area should be used for storage of hazardous waste. This area should 
comply with the following requirements:  

I. Surrounded by an impermeable bund capable of containing 110% of the total volume of 
waste stored at any given time. One side of the bund should comprise a ramp to allow 
vehicle access. 

II. Should be clearly labelled with “Hazardous Waste”, the capacity of the bund storage area 
as well as the personal protective equipment (PPE) that should be used when handling 
the material.   

 Regular maintenance and cleaning of waste storage areas is essential.  

KPGR should continually assess waste production and ensure no new requirements are required for 
handling and storage of waste. Currently the legal compliance for waste storage areas: 

 Storage volumes for General Waste should not exceed 100m3 unless a Waste Management 
License has been granted. 

 Storage volumes for Hazardous Waste should not exceed 35m3 unless a Waste Management 
License has been granted. 

 
4.1.6. OFF-SITE (LANDFILL) DISPOSAL 

The IWMP aims to reduce the total amount of waste generated by KPGR, particularly that of the waste that 
will be disposed of to landfills, however, there will still be a portion that will need to be disposed of in a 
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permitted landfill site. The closest permitted landfill site to KPGR is Maruleng Waste Disposal Site in 
Hoedspruit.  

When dealing with landfill disposal it is detrimental to adhere to the following principles:  

 Ensure the legal requirements and policies regarding waste transportation and storage are met. 
This means that only reputable waste transport companies should be used and that the waste 
disposal facilities all have permits.  

 Waste types and quantities need to be recorded as accurately as possible, this will allow for future 
improvements as well as for reporting purposes. All lodges should adopt a system of recording and 
filing this information. 

 If a contractor is involved with the transportation of waste, this contractor needs to be suitably 
qualified and a letter stating agreement needs to be kept on file.  

 
4.2. WASTEWATER MANAGEMENT 

In order to produce the required effluent quality and meet the legislative requirements as set out in the 
National Water Act (Act No 36 of 1998), it has been recommended that a new pond system is constructed 
for each of the four (4) lodges and staff village. The existing ponds at each lodge will be capped and the 
areas rehabilitated. 

In order to ensure the various biological, and physical, processes are facilitated and effective effluent 
treatment is achieved, the ponds need to be constructed in series, with a defined flow sequence.  The 
simplest pond arrangement is the Facultative-Aerobic Pond System and consist of the following sequence: 

i. Primary Pond (Facultative Pond); 

ii. Secondary Pond; and 

iii. Maturation Ponds. 

The primary pond is sized in terms of the biological loading (p/ha.d or kg.BOD/ha/d) and corresponding 
retention time, which is normally in the region of twenty (25) days.  The pond comprised of a lower, 
anaerobic region, which is overlain with an upper aerobic layer.  

The secondary pond is primarily aerobic and facilitates further biological purification by maintaining a 
dissolved oxygen level throughout the entire pond depth.   

Maturation ponds are primarily for pathogen destruction (disinfection).  The maturation pond may be 
omitted if an appropriate disinfection system is implemented. 

The pond systems will be lined and will consist of a primary pond, secondary pond and three tertiary ponds.  
The system will also incorporate a small inlet works and effluent recycle pump station. 

In order to irrigate the final effluent, it is proposed that a sand filter be provided to remove any residual 
suspended solids prior to irrigation.  In addition to this Granular Activated Carbon filters should also be 
installed, upstream of the final disinfection.  If phosphates removal is necessitated, then ferric chloride 
dosing can be incorporated upstream of the filters. 
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4.2.1. GENERAL 

 Each site should have the minimum of facultative-aerobic pond systems with a primary pond, 
secondary pond as well as maturation ponds.  

 Each pond system must be adequately lined. 

  Each sewage system must be constructed in a series and have a defined flow sequence. 

 Sewage systems must be of a standard to be able to sufficiently handle effluent quantities 
produced by all the various sites  

 Effluent quality needs to be assessed on a regular basis and needs to comply with General 
Standards. 

 Only suitably qualified personnel should operate and maintain the sewage treatment works.  

 Replace existing pump stations with a single pump station. 

 A small screening structure and grit trap should be installed at each WWTW for the protection of 
pumps 

 Primary ponds need to be de-sludged on a every 15 years or sooner if required. 

 The septic tanks at all lodges and staff village to be de-sludged periodically (e.g. every 3-5 years), 
by an approved sludge removal contractor. 

 
4.2.2. POLLUTION CONTROL DAM LINERS 

It is proposed that the oxidation ponds be provided with a Class-C Barrier.  The barrier (liner) design 
will be finalize during the detail design and may be altered depending on the geotechnical site 
conditions and availability of material. 

 All ponds systems are to be lined. 

 The liner system to be installed by a specialist contractor and a construction quality plan 
developed for the installation. 

 Oxidation ponds are to be lined with a Class-C barrier consisting of the following: 

o The underlying in-situ material (200 mm), which will be ripped, cleared of all rocks and 
organic material and will be recomputed to 90% Mod AASHTO. 

o Sub-surface drainage layer, which will function as rising ground water and gas removal 
system.  The system will consist of 300 x 300 mm trenches that will be filled with a 13-19 
mm aggregate drainage medium.  The aggregate drainage medium will be wrapped in a 
270 g/m2 geotextile that will serve as a filter medium to prevent fines from clogging up the 
drainage system.  The drainage pipe network will consist of 110 mm diameter HDPE 
slotted pipe.  

o A 300 mm compacted clay layer (CCL) will be provided below the geo-synthetic liner.  
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The clay will be sourced from borrow pits on site, which will be identified by the 
geotechnical investigation that will be conducted during the detail design phase.  The 
CCL will be constructed in 150 mm layers and will be compacted to 95% Standard 
Proctor +2% Optimum Moisture Content. 

o The final layer will be a 2 mm high-density polyethylene (HDPE) geomembrane.  The 
geomembrane will be placed in direct contact with the below CCL.  The geomembrane 
will be mono-textured on the side slopes and overlapping 1 m on the floor where it will be 
welded to the smooth geomembrane.  

o The geomembrane will be protected by a 100 mm weighting layer (ballast).  The ballast 
layer will consist of compacted silty sand, or similar material.  The layer will act as a 
weighting system and will keep the HDPE and CCL in direct contact with each other.  The 
weighting layer will also prevent gas, formed below the liner, from occupying the space 
between the CCL and HDPE liner.  The addition force allows for improved efficiency in 
the venting of gas through the subsoil drainage system. 

 The Geomembranes (GM) to be used will meet or exceed the GRI GM 13 (As Amended), SANS 
1526 (2015 as amended) and SANS 10409:2005 specifications. 

 The GM’s will all be manufactured as a Flat dye cast HDPE materials with an Ash content <2,5% 
is a prerequisite as well as an HPOIT of 600 minutes. 

 The GM’s must be stored, managed, installed and tested as per the manufacturer’s specifications 
on site. 

4.2.3. IRRIGATION WITH TREATED WASTE WATER 

 Waste water to be used as irrigation, must comply with the following quality requirements: 

o pH levels between 5.5-9.5 

o EC must not exceed 70 mS/m 

o Suspended solids must be less than 25 mg/l 

o Chlorine does not exceed 0.25 mg/l 

o Fluoride does not exceed 1 mg/l 

o Soap, oil, grease does not exceed 2.5 mg/l 

o Chemical oxygen demand does not exceed 75 mg/l 

o Faecal coliforms do not exceed 1000 per 100 ml 

o Ammonia does not exceed 3 mg/l 

o Nitrate/Nitrite  does not exceed 15 mg/l 

o Phosphorus does not exceed 10 mg/l 

 Sand filter be provided to remove any residual suspended solids prior to irrigation. 
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 Granular Activated Carbon filters should also be installed, upstream of the final disinfection. 

 Irrigation may only take place above the 100 year flood line or at a distance greater than 100 
meters from the edge of a water resource or borehole which is used for drinking water, whichever 
is the greatest. 

 No contamination of ground- or surface water may take place. 

 KPGR must measure the quantity of wastewater irrigated on a weekly basis. 

 KPGR must measure the quality of the irrigated wastewater on a monthly basis. Samples should 
be drawn from the irrigation system from a point located immediately prior to the emitters. 

 Solid particles must be removed before irrigation and disposed of safely and efficiently. 

 Stormwater (rain water) originating from the irrigation area must be collected to prevent 
contamination of any surface water resource. 

 
4.2.4. SPECIFIC RECOMMENDATIONS 

KPGR has four lodges and one staff village that contribute towards sewage. The following are 
recommended for each lodge: 
 River Lodge 

o A small screening structure and grit trap should be installed at each WWTW for the 
protection of pumps 

o Investigate the possibility of replacing the existing pump stations with a single pump 
station.   

o Install a pressure Granular Activate Carbon (GAC) filter downstream of the sand filters 

 Drakensig 

o Investigate the possibility of gravitating the flow as an alternative to the use of pump 
stations. 

o A small screening structure and grit trap should be installed at each WWTW for the 
protection of pumps 

 Southern Camp 

o French drains to be decommissioned and septic tanks connected to the sewer network. 

o Filter media to be replaced on a regular basis to avoid saturation. 

o A small screening structure and grit trap should be installed at each WWTW for the 
protection of pumps 

 Buffalo Camp 
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o A small screening structure and grit trap should be installed at each WWTW for the 
protection of pumps 

 Karula 
o A small screening structure and grit trap should be installed at each WWTW for the protection 

of pumps 

o Flow generated from the lodge can be gravitated to a central, downstream point.  In order 
to reduce the maintenance and operations requirements, it is recommended to replace all 
the existing pump stations with a single pump station.   

o The eight (8) French drains need to be decommissioned and the septic tanks must be 
connected to the sewer network. 
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