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1. INTRODUCTION 

Msinga Municipality requires a detailed solid waste engineering design to be able to 

manage waste effectively. This design must be carried out in conjunction with the Status 

Quo Report and Desired End State Report submitted by SiVEST Environmental Division.  

The design should include comprehensive actions and guidelines that must be 

implemented to enable a well organised and managed waste collection and removal 

solution. 

2. SCOPE OF THE REPORT 

The purpose of this report is to outline the basic desired end state of waste management 

from an engineering perspective that is needed within the municipality. A proposed line 

on action is outlined in an implementation strategy on how the desired end state may be 

achieved. The report will also include basic rehabilitation requirements for Pomeroy 

Landfill to function effectively as part of the desired end state. The report will discuss key 

elements associated with the design of waste transfer stations which is considered as 

part of the waste management strategy 

 

This report may only be considered a brief synopsis into the engineering application 

required to develop a proper waste management solution. It should be noted that it is 

advisable that a detailed solid waste design and analysis be undertaken by engineering 

professionals to be able to satisfy the desired end state and its requirements in detail.  

3. DESIRED END STATE 

The Msinga Municipality requires a detailed solid waste engineering design which will allow 

for a collective, well organised waste management solution. The key deliverables of this 

design will be: 

a) Structured waste management: This provides the municipality with a detailed waste 

collection strategy for residential areas and public areas, street sweeping schedules, 

appropriate waste removal receptacles, feasible haulage routes and logistic 

requirements. All of these factors will be applied for each individual town as well as 

holistically within the scope of the IWMP.  
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b) Waste transfer stations (WTS):  Well designed and managed WTS in key locations 

which are designed to meet the capacity of waste collected from surrounding towns, 

utilising the WTS as part of final waste collection to Pomeroy Landfill.   

c) A functionally operating landfill using the correct landfilling methods and fulfilling the 

minimum requirements stipulated by the Department of Water Affairs. The landfill will 

be able to cater for the increase in waste deposition from organised waste collection 

within the municipality. 

4. IMPLEMENTATION STRATEGY 

The implementation strategy is broken into 3 aspects, namely: 

i) Structured Waste Management 

ii) Waste Transfer Stations 

iii) Pomeroy Landfill Rehabilitation 

4.1 Structured Waste Management 

To obtain a structured waste management strategy for the entire municipality, each town 

will need be considered individually before a holistic waste removal service can be 

produced. The following engineering applications must be applied to each town: 

 

4.1.1 Estimated Waste Generation 

- Town population and income statistics. 

- Tonnage of waste generated per town. 

- Types of waste removal receptacles required such as no of plastic bags, wheelie 

bins, skips etc. 

- Size and type of vehicles required for waste removal based on terrain conditions 

and volume of waste.  

 

4.1.2 Kerbside Collection 

- Scrutiny of number of streets in residential and public areas per town to be 

serviced. 

- Design of the collection routing system based on number of residential and public 

streets to be serviced. 

- Vehicle requirements for waste removal. 

- Financial analysis of logistics.  

- Waste removal receptacle requirements. 
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- Street sweeping schedules. 

 

4.1.3 Central Point Collection 

- Number of public places requiring a central collection points system. 

- Type of waste collection requirements at these points. 

- Design of a collection routing system for central points that supports the kerbside 

collection and street sweeping schedules. 

- Vehicle requirements for collection. 

 

4.1.4 R33 Main Route Collection 

- Design a collection routing system from towns, waste transfer stations to 

Pomeroy Landfill. 

- Frequency of trips to landfill per week based on waste volumes per town. 

- Determine the number of vehicles required whilst taking into account vehicle 

allocation per town. 

- Determine the type of vehicles suitability against the geological terrain to collect 

waste from towns and waste transfer stations. 

4.2 Waste Transfer Station (WTS) 

There are two proposed waste transfer stations to be constructed in Tugela Ferry and 

Keates Drift. The waste transfer stations require the following engineering 

considerations: 

4.2.1 Waste Stream Classification 

- Classify waste entering WTS 

- Analyse the waste stream, possible reduction and waste minimisation 

techniques. 

 

4.2.2 Capacity 

- Total volume of waste to be supported by the WTS  

- Number of skips or size of tipping floor 

 

4.2.3 Positioning  

- Site location based on drainage, odour minimization, travel distance for vehicles 

etc.  
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4.2.4 Infrastructure Components 

- Layouts 

- Access 

- Tipping Floor 

- Drop off Area 

- Recycling Station 

- Security 

- Weighing Station 

- Fencing and Lighting 

 

4.2.5 Technical Design 

- Stormwater Management 

- Fire Protection 

- Wind Protection 

- Sporadic leachate control 

 

4.3 Pomeroy Landfill Rehabilitation  

A desired end state would be to have Pomeroy Landfill to operate according to the 

requirements stipulated in the ‘Minimum Requirements for Waste Disposal by Landfill 

(Second Edition 1998) by Department of Water Affairs (DWAF). The landfill currently has 

an existing permit with a classification that indicates no significant leachate is produced. 

However this may not be the case, as it has been noted on site that there is an existing 

leachate dam collecting significant amounts of leachate at the landfill. It appears that the 

leachate dam requires attention and there is cause for concern of possible contamination 

of nearby stream. Based on the ineffective leachate system at the landfill, as opposed to 

the existing permit classification, the upgrade requirements will be such that it is suited to 

that of landfill that produces significant leachate (B+). 

Such minimum requirements include: 

4.3.1 Conceptual Design 

- Confirmation of Site Classification (Waste type, size waste stream, water 

balance)  

- Sizing Landfill (Volume of waste, airspace, airspace utilisation, cover availability) 

- Lifespan of Landfill 
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4.3.2 Site Layout Design 

- Plan and Section layouts 

- Existing, Excavated and Final Contours 

- Access (Roads, Fencing and Infrastructure) 

- Surface hydrology and drainage design 

- Leachate Management System 

 

4.3.3 Development Plan 

- Plan Scale 1:1000 contour interval of 1m 

- Infrastructure 

- Site access and drainage 

- Excavation and stockpiling 

- Screening berms and screening vegetation 

- Cell construction sequencing  

- Deposition sequence and phasing 

 

4.3.4 Closure and Rehabilitation Plan 

- Plan for means of final capping, top soiling and vegetating 

- Preliminary Closure Plan 

- End-Use Plan 

- Possible Landscaping Plan 

 

4.3.5 Testing of Soils, Construction Materials and Waste 

- Soil Permeability tests 

- Compaction Tests 

- Shear Strength Tests 

- Geomembrane and Geotextile Tests 

- Waste Tests (under loading, leachate composition etc.) 

 

4.3.6 Technical Design 

- Design of upslope cut-off drain systems and contaminated drainage systems 

- Design of separation between the waste body and ground water 

- Design of the lining system 

- Design of leachate collection and management systems 

- Design of final capping requirements 
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5. INTRODUCTION TO R33 MAIN ROUTE COLLECTION  

A primary collection strategy along the R33 which is the main road to Pomeroy Landfill must 

be determined. As discussed under section 4.1.4, various factors must be considered when 

determining the best logistical solution.  

The approach adopted in this introductory outlook to the primary collection route was to 

develop rudimentary routes between major towns within the Msinga Municipality.  

Using Google Earth, a directional route between towns was obtained. This route provided 

the mileage to get to onto the R33 and to the town itself, as well as the relevant time it would 

take by car, see Figure 1.  

 

Figure 1. Typical route information from Google Earth 

 

Using the approximate distances and travel times between all the major towns provided by 

Google Earth, the route analysis is tabulated below: 
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Mhlangana to Keates Drift 

Road Road Condition Distance (km) Travel Time 

To get to R33 Partially Tarred / Dirt 32.3 40 

On R33 to Town Tarred 16 15 

Total Distance  48.2 55 

Mhlangana to Tugela Ferry 

To get to R33 Partially Tarred / Dirt 32.2 40 

On R33 to Town Tarred 3.2 4 

Total Distance  35.4 44 

Keates Drift to Tugela Ferry 

To get to R33 Tarred 1.5 2 

On R33 to Town Tarred 18 17 

Total Distance  19.5 19 

Tugela Ferry to Cwaka 

To get to R33 Tarred 1.1 2 

On R33 to Town Tarred 13.71 14 

Total Distance  14.81 16 

Cwaka to Pomeroy 

To get to R33 Tarred 2.3 4.5 

On R33 to Town Tarred 12.44 11.75 

Total Distance  14.74 16.25 

Rorkes Drift to Helpmekaar 

To get to R33 Dirt 22.6 28 

On R33 to Town Tarred 1 2 

Total Distance  23.6 30 

Helpmekaar to Pomeroy 

To get to R33 - - - 

On R33 to Town Tarred 18.2 16 

Total Distance  18.2 16 

Ngubevu To Tugela Ferry (Through Cwaka) 

To get to R33 Partially Tarred / Dirt 12.7 22 

On R33 to Town Tarred 12.5 12 

Total Distance  25.2 34 

Ngubevu To Cwaka 
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To get to R33 Partially Tarred / Dirt 10.8 18 

On R33 to Town Tarred - - 

Total Distance  10.8 18 

Ngubevu To Pomeroy (Through Cwaka) 

To get to R33 Partially Tarred / Dirt 12.7 22 

On R33 to Town Tarred 12.44 11.75 

Total Distance  25.14 33.75 

Table 1. Rudimentary Route Analysis 
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           Figure 2. Primary Collection Route and Subsidiary Routes
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From Table 1 it can be noted that fleet requirement to collect waste will require vehicles that 

are suitable to dirt roads or partially tarred roads. Subsidiary routes could also be identified,, 

as shown in Figure 1 which would have to complement the primary route collection. 

A detailed haulage analysis will be required to determine: 

 The day of the week which waste is collected from each town 

 How many loads of waste to be collected 

 How many trucks required to collect waste 

 How many return trips will be required to collect waste from each town along the 

R33 to Pomeroy Landfill 

Once these factors are determined, a collection strategy for the haulage of waste can be 

formalised.  

6. AN INTRODUCTION TO POMEROY LANDFILL REHABILITATION  

Landfilling is the most utilised method for the ultimate disposal of solid waste. Landfills must 

be environmentally acceptable by minimizing the short and long term impacts of landfilling. 

These impacts are outlined in the document “Minimum Requirements for Waste Disposal by 

Landfill” (Second Edition, 1998) by the Department of Water Affairs and Forestry. 

Some of the short term impacts mentioned include air pollution, windblown litter, flies and 

unsightliness which all should be minimized at Pomeroy Landfill. The long term impacts to 

avoid at this landfill include water pollution by leachate generation.  

 

The Pomeroy Landfill currently has a registered permit with the Department of Water Affairs 

and Forestry. Although the permit is in place, the Msinga Municipality requires regulatory 

procedures to ensure that the landfill is always operating in accordance with the set 

requirements represent by DWAF.  

  

These requirements from DWAF are outlined in “Minimum Requirements for Waste Disposal 

by Landfill” (Second Edition, 1998) and this document will be used as basis for our 

rehabilitation requirements for Pomeroy Landfill.  

 

The existing classification of the landfill, as per the Waste Permit, will first be reviewed to 

check its validity before discussing the rehabilitation requirements. 
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6.1 Classification of Landfill 

In the  Waste Permit issued for Pomeroy Landfill to the Msinga Municipality states that the 

classification of this landfill is G: S: B+ . This classification can be worded as a General 

Waste: Small: Significant Leachate Produced Landfill.  

 

We will need to review and re-evaluate the waste class, size of the existing waste stream 

and the potential of significant leachate production to determine if the classification in the 

Waste Permit is still applicable to this landfill. If not, Msinga Municipality will have to apply for 

a new permit based on its new classification.  

6.1.1 Waste Class 

According to DWAF, waste types are grouped into two classes, namely General and 

Hazardous waste. Landfills are classed based on the type of waste in the waste stream.  

From the Integrated Waste Management Plan (IWMP), the following waste types will be 

received by the landfill: 

 Domestic Waste 

 Garden Refuse 

 Building waste 

 Putrescible waste 

 

It can be noted that the waste types all fall under General Waste and the landfill waste class 

should be General (G). It should be noted that there will be no hazardous or medical waste 

disposed of at the landfill. 

 

6.1.2 Size of Waste Stream 

It appears that there are no existing records of the size of the waste stream or sizing of 

Pomeroy landfill but it has a size classification of Small (S). The physical size of landfills is 

determined by the size of the waste stream and the consequent size of operation which is 

calculated by the Maximum Rate of Deposition (MRD). The MRD is the projected maximum 

average annual rate of waste deposition (tonnes/day) during the expected life of a landfill. 

The formula used to calculate MRD is: 

 

MRD = IRD (1 + d)t 

where: 
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IRD   =    initial rate of deposition of refuse on site (Tonnes/day) 

d       =    expected annual development rate, based on the expected population growth 

     rate in the area served by the landfill 

t        =    years since deposition started at IRD 

 

Based on the population and income demographics in the IWMP, the following have been 

determined: 

Table 2. Intital Rate of Deposition (IRD) Determination  

 

Income Levels 

Msinga 

Local 

Municipality 

Population 

Income 

Category 

Waste 

Generation Rate 

(Kg/Person/day) 

Kg per Day 

No income 114783 Very Poor 0.03 3443.49 

R1 - R400 8904 Very Poor 0.03 267.12 

R401 - R800 7609 Very Poor 0.03 228.27 

R801 - R1 600 21694 Very Poor 0.03 650.82 

R1 601 - R3 200 1943 Very Poor 0.03 58.29 

R3 201 - R6 400 2267 Very Poor 0.03 68.01 

R6 401 - R12 800 1781 Very Poor 0.03 53.43 

R12 801 - R  102 400 0 Middle Income 0.35 0 

R102 401  or more 0 High 0.61 0 

Response not given 971 Assumed Rate 0.35 29.13 

Institutions 1943 Assumed Rate 0.35 58.29 

    4856.85 kg/day 

 TOTAL 161894   4.86 Tonnes/day 
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IRD  =   4.86 tonnes/day  

d       =  1.2% 

t        =  30 years 

 

MRD = IRD (1 + d)t 

MRD = 7 tonnes/day 

 

Landfill Size Class Symbol MRD (tonnes /day) 

Communal C < 25 

Small S > 25     < 150 

Medium M > 150    < 500 

Large L > 500 

Table 3. Landfill Size Classes 

From Table 3 and MRD calculated, Pomeroy Landfill can be classed as size Communal (C). 

However the existing classification on the permit of Small (S) will be considered as 

acceptable and will be retained as the correct classification.  

6.1.3 Potential for Significant Leachate Production 

A general landfill has the potential to generate sporadic leachate in wet weather conditions 

or has a tendency to produce significant leachate irrespective of weather conditions. 

Significant leachate landfills require proper leachate management systems whereas 

sporadic leachate landfills do not require costly leachate management systems but do 

require some degree of leachate control 

 

Pomeroy Landfill currently produces significant leachate which is controlled by means of an 

informal leachate dam that overspills into a nearby stream.  The landfills potential to produce 

leachate will need to be reviewed as part of its classification and the leachate management 

control system formalised.  

 

The potential of a landfill to produce significant leachate is determined by the Site Water 

Balance which is determined by the Climate Water Balance (B) together with specific site 

factors such as waste moisture content, ingress of runoff and ground water body. 

 

The Climate Water Balance is given as,  
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Climate Water Balance (B) = Rainfall (R) – Evaporation (E) 

 

Where B is positive for less than one of 5 years of available data then the classification is B- , 

no significant leachate produced. If B is positive for more than one of 5 years of available 

data then classification is B+, significant leachate is produced. 

 

We have obtained hydrological data from the Department of Water Affairs website 

(www.dwaf.gov.za) for the nearest station (V2E001) to Pomeroy Landfill site. The data is 

shown in Table 2 below: 

Year Month Rainfall, R (mm) Evaporation, E (mm) Balance, B (mm) 

1966 Dec 110.6 220.5 -109.9 

1967 Jan 220.1 192.5 27.6 

1968 Dec 137.2 208.5 -71.3 

1969 Mar 158.9 148.9 10 

1970 Feb 103.6 165.6 -62 

Table 4. Rainfall and Evaporation Data 

From Table 4, we can note that B is positive for more than one year in the 5 years of 

available data, thus classification is B+ where significant leachate is produced.  

6.1.4 Summary of Classification 

The existing classification on the permit for Pomeroy Landfill is G:S:B-. Now that we have 

reviewed each component of the landfill classification, it is possible that Pomeroy Landfill 

could be classified as G:C:B+. Pending further study it will be assumed that the existing 

waste permit classification is retained however the rehabilitation requirements for Pomeroy 

Landfill will be based on a landfill that produces significant leachate (i.e. minimum 

requirements by DWAF for a G:S:B+) as it is a problem currently experienced at the landfill.  

6.2 Calculating Landfill Size and Lifespan 

6.2.1 Size of Pomeroy Landfill 

The landfill is approximately 128 meters long and 31 meters wide (as measured from Google 

Earth) were an average depth of excavation cover of 2 meters is assumed.  

6.2.2 Life Span of Landfill 

Available volume = L x W x D 

        = 7936 m3  

Using a cover to waste ratio of 1:4, the TOTAL available airspace is 

http://www.dwaf.gov.za/
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Total available airspace = Available volume – (Available volume / 5) 

         = 7936 – (7936 / 5) 

        = 6348.8 m3 

Referring to Table 1, 

 

IRD = 4.86 x 260   Compaction Density Range = 0.75 T/m3- 1.2 T/m3 

       = 1263.6 T/year   Density = 0.75 T/m3 

 

Volume of waste deposited = IRD (T/year) / Compaction Density  

(per annum)           = 1684.8 m3 

Volume of waste and cover = Volume of waste x 1.25 

(per annum)            = 2106 m3  

Life Span = Total available airspace / Volume of waste and cover  

      = 6348.8 / 2106 

                = 3 years 

 

The lifespan of the landfill is only 3 years. Further design and consideration should be given 

on extending the size of the landfill with available area on site such that the life span of the 

landfill is extended to at least 20 years.  

6.3 Minimum Requirements for G:S:B+ Landfill  

We will determine the minimum requirements for Pomeroy landfill based on “Minimum 

Requirements for Waste Disposal by Landfill” (Second Edition, 1998) by the Department of 

Water Affairs.  

 

This document is broken down into the following sections, each having its own minimum 

requirements: 

1. Site Selection 

2. Permitting 

3. Site Investigation 

4. The Assessment and Mitigation of Environmental Impacts 

5. Landfill Design 

6. Site Preparation and Commissioning 

7. Landfill Operation 

8. Landfill Operation Monitoring 
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9. Rehabilitation, Closure and End-Use 

10. Water Quality Monitoring 

We will highlight key requirements under each section that is applicable to Pomeroy Landfill 

and take into account the existing conditions at the landfill.  

 

6.3.1 Site Selection  

Pomeroy Landfill is located at latitude 28°23’33.11”S and longitude 30°26’10.88”E.  

 

 

Figure 3. Aerial view of Pomeroy Landfill 

Even though the site has been established already for the landfill, there are some non-

conformances with the requirements according to DWAF: 

 

Minimum Requirement Requirement 

Met (Y/N) 

Rehabilitation Action 

Eliminate Areas with Fatal 

Flaws  

N Relocate leachate dam and drainage to 

avoid discharge to nearby stream 

Preliminary Geological and 

Geohydrological Investigation 

N Check soil type, permeability, depth of 

cover material.  

 

 

 

Leachate 

Dam 

Landfill 

Stream 
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6.3.2 Permitting 

Pomeroy Landfill has a permit granted by the Department of Water Affairs. The permit 

number is 16/2/7/V602/D1/Z1/P468. 

 

Minimum Requirement Requirement 

Met (Y/N) 

Rehabilitation Action 

Issuing of Permit  Y The site must be zoned for waste disposal 

and the title deeds amended to prevent 

building on top of the closed site in the 

future. 

Operation and Control N The landfill must be operated according to 

the permit conditions. 

 

6.3.3 Site Investigation 

If no Feasibility and Design Report was conducted for Pomeroy Landfill prior to its 

application for a permit, it may be appropriate to fulfil the site investigation minimum 

requirements as part of critical documentation that may be filed by the Msinga Municipality 

for future use.   

 

The Site Investigation Minimum Requirements are: 

 Appoint a Responsible Person 

 Physical Geography: 

 Describe Topography and Surface Drainage 

 Determine surface water quality 

 Assess purpose and importance of water source by hydro census (1 km radius) 

 Record of monthly rainfall 

 Describe wind speed and direction 

 Describe vegetation existing on site 

 Sub-Surface Features: 

 Test pits to indicate depth of soil and/or the presence of ground water 

 Geophysics 

 Drill three or more boreholes 

 Description of soil using MCCSSO 

 In-situ permeability tests 
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 Geology: 

 Describe stratigraphy and lithology 

 Identify tectonics and lineaments 

 Geohydrology: 

 Determine ground water morphology and flow 

 Determine ground water quality 

 Determine ground water usage 

 Investigation of aquifers 

 Geohydrological report 

 Investigate potential gas migration 

 

6.3.4 The Assessment and Mitigation of Environmental Impacts 

For a G:S:B+ landfill, it is a minimum requirement to have and Environmental Impact 

Assessment (EIA) conducted. Under special circumstances, a Response Action Plan and an 

Environmental Impact Control Report may be necessary and should be conducted by an 

expert of Departmental representative.  

 

It is suggested that confirmation be given if an EIA has been conducted, and if not, the 

municipality should consider performing and EIA. 

 

6.3.5 Landfill Design 

The Msinga Municipality needs to confirm if any initial landfill design was carried out during 

permit application. If no design was performed, it will be imperative that it be done so and the 

applicable changes be enforced.  

 

Upon discussion with environmentalist and municipality members as well as photography of 

the existing landfill, it appears that the design requirements according to DWAF have not 

been fulfilled. With IWMP formalising waste removal in the municipality and the waste 

stream being increased, proper landfilling will be required at the Pomeroy Landfill. Such 

landfilling will either be means of area or trench method.  

 

For purposes of this report we will look at the basic requirements, however an appointment 

of professional services is required to perform a detailed design, required drawings and 

reports submitted to the Municipality.  
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Herewith is a description of the minimum design requirements applicable to Pomeroy 

Landfill: 

6.3.6 General Design Requirements 

 

6.3.6.1 Confirmation of Site Classification 

Although rudimentary covered in Section B of this report, a detailed classification of the 

landfill is required. This will be done by means of evaluating the waste class, size of the 

waste stream, the potential of landfill to produce significant leachate and the 

reassessment of the site water balance.  

 

6.3.6.2 Size and Lifespan of Landfill 

This was rudimentary covered in Section 6.2. The volume or airspace of the landfill must be 

calculated in addition to quantifying the required volume of cover. This cover is for daily 

cover in operation as well as for final capping. The potential lifespan of the landfill must be 

estimated by comparing the total available airspace (volume) to the annual air space 

utilization.  

 

6.3.6.3 Site Layout and Associated Plans  

The site layout must be designed in accordance with the landfills closure and end-use and 

must comprise of: 

 Plan and Sections, indicating existing, excavated and final contours of landfill 

 Road access and necessary infrastructure 

 Surface hydrology and drainage designs  

 Leachate management systems including liner design, leachate collection and treatment 

measures where necessary. 

 Monitoring systems for surface and ground water pollution. Gas management and air 

quality systems if necessary.  

 Layout and development plans that shall include: 

- Infrastructure (fences and buildings) 

- Site Access and drainage 

- Excavation and stockpiling cover 

- Screening berms and screening vegetation (tree belts) 

- Cell construction sequence  



MSINGA LOCAL MUNICIPALITY  prepared by: SiVEST Civil Engineering Division 
11823   
Revision Number: 0 
November 2013   Page 20 of 42 
 

                                                                                                                                                        

 

- Deposition sequence and phases (including physical dimensions and timing for each 

phase 

 Progressive rehabilitation plan which should indicate when areas reach final levels, final 

capping, topsoil and vegetating.  

 

6.3.6.4 Primary Closure Plan 

This will include how the landfill will be closed and should also include an End-Use Plan and 

possibly a Landscaping Plan. 

 

6.3.6.5 Testing of Soils, Construction Material And Waste 

In-situ soil tests are normally performed during the site investigation stage. If this has not yet 

been carried out, it should be completed when formalising the design report for Pomeroy 

Landfill. Some tests that should be performed include: 

 Soil permeability tests 

 Compaction properties of materials used for lining or capping 

 Shear strength tests 

 Geomembrane and Geotextile tests i.e. testing and quality assurance of geosynthetic 

liners. 

 Waste tests to assess leachate composition, field capacity, compressibility under load 

etc. 

6.3.7 Technical Design Requirements 

The technical design requirements as per DWAF guidelines include: 

 

1. Design of the upslope cut-off drain systems and contaminated drainage systems 

2. Design of the separation between the waste body and ground water 

3. Design of the lining system 

The liner components in order of construction are noted below: 

1. Base preparation layer 

2. Compacted clay layer 

3. Leachate collection layer 

4. Waste body 
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4. Design of the leachate collection, leakage detection and leachate treatment systems if 

applicable 

5. Design of final cover and capping 

The capping components in order for construction are as follows: 

1. Shape of compacted waste surface 

2. Compacted clay layer 

3. Layer of topsoil 

 

6. Stability of slopes 

7. Erosion of landfill surfaces 

8. Final landfill profile 

 

In summary the minimum design requirements are: 

i. General Design Requirements: 

 Estimate Site Life 

 Address any impacts identified by investigation and/or by the IAPs 

 Site Layout Design 

 Surface Drainage Design 
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 Development Plan 

 Closure/Rehabilitation Plan 

 Design of leachate management system 

 Design of toe drains 

 Monitoring system design 

 End-Use Plan 

 

ii. Technical Design Requirements 

 Water Quality Monitoring System 

 Approval of Technical Design 

 

6.3.8 Site Preparation and Commissioning 

This section represents the infrastructure and facilities necessary for the landfill to operate 

as well as preparation of landfill to receive waste and operate as an environmentally 

acceptable disposal facility. 

 

At the moment, Pomeroy landfill is not disposing of the receiving waste in an environmentally 

friendly manner, nor are the necessary infrastructure and facilities in place.  Herewith are 

some of the minimum requirements mentioned by DWAF for site preparation and 

commissioning.  

 

Minimum Requirement Rehabilitation Action 

Boundaries  Indicate actual boundaries of the landfill which may 

be later certified by a registered land surveyor.  

Detailed drawings and Bill of 

Quantities 

Detailed drawings showing site layout, plan and 

sections, cell construction layer, lining details, 

leachate management design must be issued and 

constructed accordingly. 

Approval of Preparation and 

Construction Work 

All constructed work must be approved by the 

Responsible Person. DWAF may be require a site 

inspection before issuing permission to start 

operation.  
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Quality Control Plan A competent contractor required for completing 

construction work. Records must be kept of all 

materials and tests during construction. All work 

must be carried out in accordance with 

Occupational Health and Safety Act (1994). 

 

6.3.9 Landfill Operation 

Minimum Requirement Rehabilitation Action 

GENERAL 

Signposting   Traffic signs in the appropriate language 

must be erected in the vicinity of the landfill 

indicating the route and distance from the 

main road.   

 Appropriate safety signs within the landfill 

must also be erected for drivers and 

individuals dropping of waste.  

 A General notice board with contact details 

of the Responsible Person and all 

emergency contact details must be erected 

at the entrance of the landfill.  

Road Access Road access to the landfill must be maintained at 

all times and must be suitable to accommodate 

vehicles normally expected to utilise the facility.  

Waste Acceptance Procedure All waste must be inspected and accepted as 

general waste before it is disposed of. The 

transporter must confirm that it is general waste. 

Should any medical or hazardous waste be noticed 

in the landfill, the Responsible Person must contact 

the Department for a directive in this regard.   

Fencing Access to the site must be controlled by a single 

gated entrance with a lockable gate which must be 

manned during hours of operation. The landfill must 

be fenced especially where portion of the site is 
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operational.  

Security Security must be available during operating hours 

of the landfill. Additional after hour security may be 

required if necessary. 

Security must prevent unauthorised vehicles and 

waste pickers from gaining access to the landfill. 

Security must control waste reclaimers / recyclers. 

Operating Plan An operating procedure describing the way in which 

the landfill is to be operated on a daily basis.  It 

should include cell sequencing, phasing, site 

access and drainage. It should have all operation 

monitoring procedures.  

Plant and Equipment A small bulldozer or tractor combination system 

would be sufficient to compact and cover waste.  

Staff The operation of the landfill must be carried out 

under the direction of a Responsible Person. For 

G:S landfill a site foreman is required.  

Site Office A site office is required for G:S:B+ landfill 

OPERATION 

Compaction of Waste Waste must be compacted daily with the correct 

machinery.  

Daily Cover Waste must be covered daily as per the required 

layers stipulated in the Minimum Requirements set 

by DWAF. 

Two weeks cell or trench capacity There must be sufficient trench capacity on site to 

accommodate at least two weeks waste. General 

layout of trenches / cells in series must be 

stipulated in the Operating plan. 

Protection of unsafe excavations Trench excavations must be fenced or protected 

and offloading must be such that persons or 

vehicles cannot accidentally fall into the excavation.  

One week’s wet weather cell 

capacity 

An easily accessible wet weather cell with capacity 

of one week’s waste must be constructed in close 

proximity to the site entrance or all weather road 
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and must have a well-drained gravel type base for 

abnormally wet weather conditions.  

Immediate covering of putrescible Where necessary a special putrescible cell may be 

constructed and covered immediately with 0.5 thick 

layer of soil.  

Three days stockpile cover This must be available and maintained at all times 

close to the working face for the use in 

emergencies. 

Formalisation of reclamation  The Permit Holder must enter into an indemnity 

agreement with the Department should there be 

allowance for waste reclamation at the landfill. This 

must be added to as an amendment to an existing 

permit.  

Registration of Reclaimers  Any reclamation operation must be formalised in 

the Operating Plan. Reclaimers must be registered 

and consulted about the safety measures and 

provided with with appropriate safety clothing. 

Control of nuisances  Burning of waste and landfill is 

unacceptable however possible exceptions 

for G:S landfills in rural areas provided that 

they are at least a 1000m downwind of 

residential areas with proper procedures in 

place to protect public health and safety as 

well as meet the occupational health and 

safety requirements.  

 Accidental fires were burning is not 

permitted must be extinguished 

immediately.  

 Compaction, daily cover and movable litter 

fences are required to prevent windblown 

litter. 

 Odour from Malodorous waste is reduced by 

prompt covering. In case of extreme odour 

suppressants such as spray curtains may 
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be used. If there is significant volumes of 

landfill gas escape a proper engineering 

passive or active venting and flaring system 

is required. 

 All equipment on site must confirm to the 

local authorities noise levels and hours of 

operation.  

 Appropriate measures must be taken to 

keep landfill free from vermin. 

 Un-surfaced roads must be watered to 

restrict dust levels which pose a nuisance to 

workers or users of the landfill.  

Draining water away from waste A proper drainage system which drains water away 

from waste. 

Leachate management  Produced leachate must be collected, treated and 

disposed of.  

Rehabilitation and Vegetation Areas of landfill where no further waste deposition 

occurs must be rehabilitated by means of capping 

and vegetation. Screening berms must be the first 

areas where vegetation must be established.  

Final Cover / Rehabilitation All final levels and slopes must be in accordance 

with the landfill design and the End-Use Plan. Final 

cover must be applied in accordance with the 

design and must be supported with vegetation. All 

covered surfaces must be graded to promote runoff 

and prevent ponding.  

 

6.3.10 Landfill Operation Monitoring  

Minimum Requirement Rehabilitation Action 

Conduct Audits A combination of the following of one or more may be 

used: 

 DWAF undertakes routine inspections 

throughout the country 

 The Institute of Waste Management may be 
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used by a Permit Holder to audit a site for the 

purposes of accreditation. 

 Permit Holders use consultants to conduct 

external audits or to monitor their operations or 

those undertaken by contractors on their 

behalf 

 Permit Holders may undertake internal 

inspections or audits of their own facilities 

Audits may occur on a 12 month interval for small 

landfills. If problems occur the frequency of audits 

may be reviewed in consultation with DWAF. 

Some of the general aspects of the audit include: 

 Site security  

 Site access 

 Condition or roads 

 Traffic control 

 Actual waste deposition 

 Cell construction 

 Spreading 

 Compaction 

 Cover  

 Drainage 

 Litter control 

 Leachate management 

 Nuisance control 

 Aesthetics  

The audit programme should also consist of an audit 

checklist, a report on the findings of the audit, a 

record of performance. Any problems must be 

addressed and rectified with the Responsible Person. 

Appropriate records and data 

collection 

Records must be kept of all waste entering the site. 

Waste must be categorised by number of loads 

(defined by volume or mass) the type of waste and 

source. Records must be kept daily and 
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accumulatively and should be archived in a database 

established at the landfill. 

Volume monitoring Records must be kept of the size of the landfill prior to 

commencement and annually thereafter. Distances 

may be paced or measured by tape. 

Water quality monitoring The permit holder must ensure regular sampling of 

leachate, ground and surface water must be taken 

and interpreted. Any findings showing signs of 

pollution must be addressed immediately.  

Monitoring of progressively 

rehabilitated areas 

Completed areas require on-going inspection and 

maintenance and must be vegetated as per DWAF 

specification.  

 

6.3.11 Rehabilitation, Closure and End-Use  

Minimum Requirement Rehabilitation Action 

Determine / reassess end-use 

requirements 

The End-Use Plan must be revisited and revised upon 

closure of the landfill. IAPs must be consulted for their 

input on end-use.   

Investigate landfill to determine 

closure requirements and to 

identify impacts 

Closure requirements are indicated in the Closure 

Design. Remediation may be required where bad 

practice has occurred. 

Closure Design A closure design must be drawn up for a landfill and 

must have written acceptance from DWAF and IAPs. 

The closure design must include: 

 Remedial design to address identified problem 

areas. 

 Final landscaping, shaping and vegetation 

 Final landfill cover or capping design.  

 Permanent stormwater diversion measures, 

runoff control and anti-erosion measures. 

 Any infrastructure relating to the end-use plan.   

Closure Report The landfill must be investigated before rehabilitation 

and closure can commence. Results from the 

investigation with regards to the closure or upgrade 
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design must be written in a Closure Report. The 

Report must be approved by DWAF and the IAPs 

before rehabilitation can commence.  

End-Use Plan The end-use plan states how the landfill will be 

developed after closure to fit in with the environment. 

The most common use is open space for sport and 

recreation.  

Written acceptance of Closure 

Report 

The landfill must first be inspected by the Responsible 

Person and an official from DWAF, only then written 

acceptance will be provided for the Closure Design 

and Closure Report. Thereafter rehabilitation can 

commence.  

On-going Inspection and 

Maintenance 

Once a landfill has been closed there must be on-

going inspection and maintenance. The inspections 

must monitor: 

 cover integrity 

 subsidence  

 fires 

  vegetation  

 drainage  

 erosion  

 Any other aspects that cause a nuisance from 

a closed landfill.  

Application for Permission of 

Closure 

The landfill must be rehabilitated in accordance with 

the Closure Report. The Permit Holder must notify the 

Department in writing of the intended closure at least 

60 days prior to closure. The Department must 

approve the condition of the landfill before issuing the 

Permit Holder with written permission to close the 

landfill. The End-Use plan may then be implemented.  

Monitoring security and 

prevention of illegal dumping 

 

 

6.3.12 Water Quality Monitoring  
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Minimum Requirement Rehabilitation Action 

Pre Operation Monitoring All surface and ground water in the vicinity of the 

landfill must be tested before operation of the landfill. 

Pre-sampling and proposed monitoring points must 

be formalised and indicated in the site design. Pre 

operation monitoring includes: 

 Surface water monitoring 

 Ground water monitoring 

 Leachate monitoring  

Sampling must be conducted as per the relevant 

SABS specification. All results must be reported in 

the Water Quality Monitoring Plan.  

Operation Monitoring Operation monitoring must take place as per the 

permit conditions. Operation Monitoring includes: 

 Surface water monitoring 

 Ground water monitoring 

 Leachate monitoring 

Operation monitoring comprises of either detection 

monitoring (carried out every 6 months) or 

investigation monitoring (generally carried out 

monthly). 

All results must be recorded in a report and archived.  

Post Closure Monitoring Post closure monitoring should occur 30 years after 

a landfill has closed unless otherwise told by DWAF. 

Post closure monitoring includes: 

 Ground water monitoring  

All results of all water quality sampling must be 

available for scrutiny by the Monitoring Committee. 
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7. AN INTRODUCTION TO WASTE TRANSFER STATION DESIGN 

There are proposed waste transfer stations at Tugela Ferry and Keates Drift. An introductory 

design on the requirements for a waste transfer station at Tugela Ferry with a similar 

approach adopted at Keates Drift. It must be noted that a detailed analysis and design must  

be determined as part of the solid waste engineering design requirement.  

7.1 Waste Transfer Station Capacity 

7.1.1 Waste Generation Estimation 

In order to determine the capacity of the waste transfer station at Tugela Ferry, an 

estimated survey on the waste generation of the area needs to be conducted.  

Factors
Total 

Number

Estimated 

No. of 

People

Estimated Waste 

Generated 

(pp/day) in kg/day

Total Waste 

Generated 

(kg/day)

Number of Formal Households 1000 4 000 0.5 2000

Number of Informal Households 3000 12000 0.2 2400

Number of Clinics 1 200 0.2 40

Number of Hospitals 1 500 0.2 100

Number of Municipal Buildings 2 50 0.5 25

Number of Shopping Malls 2 250 0.5 125

Number of Taxi Ranks 10 500 0.5 250

Number of Small business, 

Trading, Shops
100 200 0.5 100

Number of Industrial 

Businesses
5 100 0.8 80

Number of Schools 3 1000 0.5 500

5620

10

6182

%  Growth Factor

Total Estimated Waste Generated Daily

 

Table 5. Waste Generation Estimation for Tugela Ferry  

 

This estimated waste generation is for Tugela Ferry alone. It must be established which 

surrounding towns, such as Ngubevu and Mhlangana, will be contributing to the capacity 
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of the transfer station. Once this has been determined, the final capacity of the waste 

transfer station can be finalised.  

 

For the purposes of this report it is assumed that the total estimated waste generated 

daily is as calculated in the table above. 

 

7.1.2 Volume of Waste 

It has been calculated that approximately 6182 kg of waste is generated daily in Tugela 

Ferry. The frequency of collection outlined is once a week collection from the waste 

transfer station. By multiplying the daily waste generation by 7, the waste transfer station 

capacity should be approximately 44 000 kg or 4.4 tonnes. 

Using a compaction density of 0.75 T/m3 in a range of 0.75 – 1.2 T/m3 the volume of the 

waste is calculated as follows: 

 

Volume of Waste = Mass / Density 

          = 4.4 / 0.75 

         = 5.9 m3 

 

7.1.3 Number of Skips 

Skips come in the following size and dimensions (as per Interwaste technical 

specification sheet): 

 

Volume (m3) Length (m) Width (m) Height (m) Vehicle Tonnage (T) 

6 3.65 1.88 1.28 8 – 16 

9 3.65 1.7 1.62 8 – 16 

11 3.65 1.7 1.82 8 – 16 

15 4.77 1.66 2.13 16 

18 4.77 1.84 2.33 16 

     Table 6. Technical Specification for skips 

With a waste volume of approximately 5.9 m3 an example of skip that may be chosen 

would be a 1x 6 m3 skip for the waste transfer station.  
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7.2 Positioning of Waste Transfer Station 

 

Figure 4. Proposed position for Tugela Ferry WTS 

We have chosen to locate the waste transfer station at the outer edge of Tugela Ferry, 

near Sikhaleni, along the R33 route. This site is known to be an illegal dumpsite hotspot. 

Formalising this dumpsite into a WTS seems best viable option. All areas of Tugela Ferry 

can serviced during the weekly removal of waste as the waste removal trucks make their 

way to the waste transfer station. This eliminates unnecessary to-and fro routes to the 

station.  

 

The approximate haulage distance from Tugela Ferry Town to the proposed waste 

transfer station is 5 km. Referring to Table 7, the acceptable modes of transport to the 

station is from tractor trailer to large heavy duty vehicles.  

 

Transport Method Appropriate. 

Haulage Distance 

(km) 

Carry by Hand 0.5 

Wheel Barrow 0.5 

Animal driven Carts 2 
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Tractor and Trailer 5 

Closed Truck 15 

Tip Pak Vehicle 15 – 25  

Mobile Compactor Vehicle 30 

Roll – on Roll – Off Vehicle 30 – 90  

Table 7. Guideline on Waste Collection in High Density Un-serviced Areas – Department of 

Environmental Affairs and Tourism 

The waste transfer station is also positioned away from public areas due, to the odours 

that may emanate from the station. The terrain conditions appear favourable for access 

of light and heavy duty vehicle.   

7.3 Waste Transportation To & From Waste Transfer Station 

The municipality will need to review the type and number of vehicles required for weekly 

removal of waste of Tugela Ferry. From the waste collection strategy the following 

vehicles are suggested for waste collection: 

 Kerbside collection: 1x 16 ton compacting vehicle or 2x caged truck with trailer 

 Centralised collection point: 1x  16 ton lift on skip truck 

 Waste Transfer Station: 1 x 16 ton lift on skip truck (servicing along the R33 route) 

From Table 7, it will only be feasible for private homeowners or individuals who have 

private motor vehicles to utilise the waste transfer station. Although this method of 

utilisation will be most likely low, it may be considered in access conditions and drop off 

areas of the waste transfer station.  

7.4 Summary of Vehicle and Equipment Requirements 

7.4.1 Example of Vehicle Fleet 

1x 16 ton compacting vehicle or 2x caged truck with trailer 

1x  16 ton lift on skip truck 

1 x 16 ton lift on skip truck (servicing along the R33 route) 

7.4.2 Example of Waste Equipment 

1    x 6 m3 skip at Transfer Station 

20  x 1.0 – 1.2 m3 skips at Public Areas 

20  x 120 – 240l wheelie bins at Schools 

20  x Recycling wheelie bins or skips  
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7.5 Waste Transfer Station: Infrastructure Components 

7.5.1 Layout 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Generic Layout of a WTS 

The waste transfer station will have the following physical components: 

 Two gated access points into the station 

 A guard hut with access to toilet facilities. 

 A weigh station 

 A recycling station 

 A drop of area on a higher level to tipping floor 

 A tipping floor at a lower level than drop off area. 

7.5.2 Access  

 The main access road will be off the R33. This will allow vehicles to drop off 

waste collected weekly during kerbside collection and central point collection 

from residential and town areas of Tugela Ferry.  
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 The second access will be for the waste removal truck running along the R33 

which will collect waste from the transfer station as it proceeds to Pomeroy 

Landfill 

 The road layer works for these roads should accommodate heavy duty vehicle 

loading.  

 The access roads must be wide enough with large turning radii to accommodate 

heavy vehicles. 

7.5.3 Tipping Floor 

 The tipping floor area needs to be determined and sized to store an amount of a 

week’s generation of waste at Tugela Ferry.  

 The tipping floor will consist of a number of skips placed in series or will consist of 

a concrete floor bed for waste disposal. 

 The tipping floor will have its own access point for vehicles to enter and remove 

waste 

 The tipping floor will be approximately 2m lower than the drop off area. 

7.5.4 Drop-Off Area  

 The drop of area is approximately 2m above the tipping floor and should have 

gentle slope. 

 This area should be safe for children and disabled persons should they require to 

drop off waste in the waste area. 

 There should have sufficient turning radii and reversing area for large vehicles. 

7.5.5 Recycling Station 

 Recycled waste collected from public areas should be stored at the recycling 

station. 

 The recycling station will have separate collection domes for glass, cans, paper 

and plastic.  

 Recycling stations can be emptied every two weeks or more frequent if 

necessary.  

7.5.6 Security 

 There will a security guard house located at the front of the station which will be 

equipped with a mobile toilet facility.  

 The toilet can also be utilised by individuals who use the transfer station to deliver 

waste. 



MSINGA LOCAL MUNICIPALITY  prepared by: SiVEST Civil Engineering Division 
11823   
Revision Number: 0 
November 2013   Page 37 of 42 
 

                                                                                                                                                        

 

 The security guard will control what type of waste allowed and will measure and 

record the waste at weigh station either by recording the number of truck loads by 

volume or weighing of waste. 

 The guard will also secure the station and prevent scavengers or waste pickers 

from entering the WTS. 

 The guard will need to control and managers Reclaimers at the transfer station.  

7.5.7 Fencing and Lighting 

 There should be fencing around the perimeter of the WTS to prevent scavenging.  

 The fence should be high enough such that it serves as a barrier to prevent 

waste from flying away in windy conditions. 

 There should be adequate lighting provided around the perimeter of the WTS.  

7.5.8 Stormwater Management 

 The tipping floor will need adequate drainage from the waste area and all sporadic 

leachate needs to be drained into a collection sump that may require collection and 

disposal.  

 Access roads and the drop of area will need to drain to the main road R33. 

7.5.9 Fire Protection  

Hand-held fire extinguishers should be located at the guard house. The security guard 

on site should be well equipped and trained to handle a fire situation that could occur at 

the WTS.  

7.5.10 Wind Protection 

The WTS must be fenced around its perimeter. Windblown waste will be caught against 

the fence, containing waste within the perimeter.  


