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According to the Minimum Requirements waste is defined as: “An undesirable or superfluous 
by-product, emission, or residue of any process or activity, which has been discarded, 
accumulated or stored for the purpose of discarding or processing. It may be gaseous, liquid 
or solid or any combination thereof and may originate from a residential, commercial or 
industrial area.” 

The South African environmental legislative environment is complex and regulation by more 
than one Government Department needs to be considered for on-site and off-site disposal of 
sludge (see Appendix 3). The Department of Water Affairs and Forestry (DWAF) and 
Department of Environmental Affairs and Tourism (DEAT) are the lead regulatory authorities 
for sludge disposal. The location of the disposal site relative to the WWTP determines the 
lead authority in the regulation process and the type of authorisation required. It is 
therefore important for the sludge producer to understand the definition of on-site and off-
site to determine the applicable legal authorisation required: 

On-site disposal is the disposal of sludge within the boundaries of the wastewater 
treatment plant (WWTP) i.e. within the co-ordinates of the WWTP as defined in the 
water use authorisation for the treatment plant. On-site disposal includes: 

• Mono-disposal (mono-fill, waste piles, lagoons)  

• Dedicated land disposal (DLD) where the disposal site is within the boundaries of the 
WWTP 

Off-site land disposal is the disposal of sludge outside the boundaries of the WWTP i.e. 
outside the co-ordinates of the WWTP as defined in the water use authorisation for the 
treatment plant. Off-site disposal includes: 

• Dedicated land disposal (DLD) where the disposal site is outside the boundaries of the 
WWTP 

• Co-disposal on landfill 

Off-site marine disposal is the disposal of sludge to the marine environment i.e. outside 
the co-ordinates of the WWTP as defined in the water use authorisation for the 
treatment plant.  

AUTHORISATION REQUIRED 

The authorisation/s required for sludge disposal is/are as follows: 

• On-site disposal – Water Use Authorisation in terms of Section 40 of the National 
Water Act (Act No. 36 of 1998). On site disposal of sludge is usually included in the 
water use authorisation for the WWTP, and does not necessarily require a separate 
authorisation. The authorisation may be in the form of a water use licence, general 
authorisation or an existing lawful use. 

• Off-site land disposal – Waste Permit in terms of Section 20 of the Environment 
Conservation Act (Act No. 73 of 1989) 
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• Off-site marine disposal - Water Use Authorisation in terms of Section 40 of the 
National Water Act (Act No. 36 of 1998). However, at the time of this publication 
changes in the legislation were being proposed in terms of the Integrated Coastal 
Management Bill6 that may influence this disposal option.   

REGULATORY REQUIREMENTS 

The relevant regulatory requirements applicable to the on-site and off-site disposal of sludge 
are listed in Table 7. The responsible authority (DWAF or DEAT) may require an 
Environmental Impact Assessment (EIA) to be carried out before a waste permit or water 
use authorisation is issued (refer to Appendix 3 for the EIA process).     

While the regulatory instrument may be either a waste permit (DEAT) or water use 
authorisation (DWAF), the supporting authority still has to approve the activity and/or 
impacts before either authorisation is issued. For example, DWAF may require a positive 
Record of Decision (RoD) for an EIA from DEAT in order to issue a water use licence. 
Similarly DEAT will require a RoD from DWAF to approve water use impact aspects before a 
waste permit is issued. The different departments have committed to co-operative 
governance and to improve inter-departmental communication, which should simplify the 
regulatory process. Similarly, the lead authority will also consult with the other national and 
provincial departments that could have regulatory requirements that must be taken into 
consideration.  

The sludge producer must also be aware of local municipal by-laws that relate to sludge 
management and practices that must be complied with. This could relate to odours or other 
nuisances.  

                                            

6 Integrated Coastal Management Bill. GN 1829, GG 29476, 14 December 2006. 
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TABLE 7: REGULATORY REQUIREMENTS APPLICABLE FOR THE ON-SITE AND 
OFF-SITE DISPOSAL OF SLUDGE 

National Water Act
(Act No. 36 of 1998)

Water Use Authorisation 

DWAF

Water use licence 

Sludge Guidelines (Volume 3)
and

Minimum Requirements (latest version)

(Or general authorisation
or existing lawful 

water use)

Water Use Authorisation 

DWAF

Water use licence

Operational Policy for the
disposal of land-derived
water containing waste 

to the marine 
environment of

South Africa 

National Water Act
(Act No. 36 of 1998)

Environmental Conservation Act

Natural Environment
Management - Waste 

Management Act

(Act No. 73 of 1989)

Disposal Site Permit or
Water Use Authorisation 

(irrigated sludge)

DEAT
DWAF (irrigated sludge)

Disposal Site Permit

Disposal Option

Applicable Act
Governing
Practice 

Authorisation
Required

Lead Authority

Regulatory
Instrument 

Regulatory
Guidelines 

(Within co-ordinates of
WWTP)

(Outside co-ordinates of
WWTP)

(Outside co-ordinates of
WWTP) 

On-site disposal Off-site land disposal Off-site marine disposal

 

Note: At the time of this publication changes in the legislation with regard to Marine 
disposal were being proposed in terms of the Integrated Coastal Management Bill that may 
influence the legal requirements of this disposal option. 

A summary of the relevant legislation governing practices that are applicable to the on-site 
and off-site disposal of sludge are included in Appendix 3. 

The Departments of Water Affairs and Forestry and Environmental Affairs and Tourism have 
indicated the minimum legal requirements for sludge producers as follows: 

Legal requirements for sludge producers (individual/entity producing sludge) 

• For on-site disposal of dewatered sludge or liquid sludge 

- The producer must have an authorisation for such a water use (i.e. a general 
authorisation, a water use licence or it should be an existing lawful use) which would 
include a condition to comply with the latest sludge guidelines, in this case Volume 3. 

• For off-site DLD 

- For disposal of dewatered sludge the producer and the disposal site owner/operator 
must have an authorisation for the waste disposal ( i.e. a disposal site permit) and 
must comply with Volume 3 of the Sludge Guidelines and the latest edition of 
Minimum Requirements (Waste Management Series). 

- For irrigation with liquid sludge the disposal site owner/operator must have an 
authorisation for such an activity, which could be either a water use authorisation 
(i.e. either a general authorisation, a water use licence or it should be an existing 
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lawful use) or a disposal site permit, either of which would include a condition to 
comply with Volume 3 of the Sludge Guidelines and/or the latest edition of Minimum 
Requirements (Waste Management Series).  

• For off-site co-disposal at a general or hazardous landfill site 

- The landfill owner/operator must obtain a disposal site permit and must, together 
with the sludge producer, comply with Volume 3 of the Sludge Guidelines and the 
latest edition of Minimum Requirements (Waste Management Series). 

• For marine disposal 

- The producer must obtain a water use authorisation and must comply with Volume 3 
of the Sludge Guidelines and the Operational Policy for the disposal of land-derived 
water containing waste to the marine environment of South Africa. 

 

 

 

 



DOCUMENT ROADMAP 

Guidelines for the Utilisation and Disposal of Wastewater Sludge: Volume 3 25 

PART 2

PART 3

PART 4.1

PART 5.1

PART 4.2

PART 5.2

PART 5

PART 6

Classification of Sludge

Legal Requirements 
for Disposal

Specific Restrictions and
Requirements for On-site

Mono-fills, Waste Piles
and Lagoons

Specific Restrictions and
Requirements Pertaining to the

 for Sludge
Co-disposal on Landfill

SLUDGE PRODUCER

Additional Restrictions and
Requirements

based on Sludge Quality

Additional Restrictions and
Requirements

based on Sludge Quality

Specific Restrictions and
Requirements Pertaining to the

 for Sludge
Co-disposal on Landfill

LANDFILL OPERATOR

General information
 on sludge

co-disposall on landfill

PART 1
Background

PART 4
General Restrictions and Requirements 

applicable to land disposal
Generic requirements for on land disposal
Site selection
Initial site investigation requirements
General restrictions for land disposal
Management requirements
Monitoring requirements
Closure and remediation plans
Record keeping requirements

Specific Restrictions and 
Requirements for Dedicated

Land Disposal

Restrictions and
Requirements for Wastewater

containing Sludge to the 
Marine Environment 

 

 



PART 4:  

GENERAL RESTRICTIONS AND REQUIREMENTS APPLICABLE TO  
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GENERIC REQUIREMENTS FOR LAND DISPOSAL 

Some generic requirements apply irrespective of the classification or disposal option 
selected. Table 8 summarises the generic requirements that apply to land disposal of sludge. 
Each of these requirements is discussed in more detail in the sections that follow. 

TABLE 8: GENERIC REQUIREMENTS FOR  LAND DISPOSAL OPTIONS 

Legend:
L    = lined
U   = unlined
NA = not applicable
      = applicable

Topography
Soil
Surface water
Groundwater 

Surface water
Groundwater
Soil
Air

Odour control
Run-off collected
Leachate collected
Limits on methane
concentration
No crops grown on-site
No grazing animals on-site
Public access control 

NA NA
NA NA

NANA

NA

NANA NA

NA

Eliminate sensitive areas
Buffer zones

Disposal Option 
On-site disposal (Part 4.1)

Initial site investigation and site selection requirements:

Monitoring requirements:

Closure remediation
plan:

Record keeping:

Management requirements:

General requirements:

Mono-fill Waste piles Lagoons Liquid
sludge

Dewatered
sludgeL L LU U U

DLD (Part 4.2)

 

Note: Sludge should have a minimum of 12% solids to classify as dewatered sludge 
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SITE SELECTION 

It is economically sound practice to establish the disposal site as close to the generation 
area as possible to minimise transport costs. It is recognized that most existing on-site 
disposal sites are confined to the boundaries of the WWTP which were delineated some time 
ago. In general, WWTPs were not developed in the most suitable areas for waste disposal 
(near rivers, dwellings etc).  

For existing sludge disposal sites the following site selection procedure is recommended: 

• Ensure that the disposal site is not located in a sensitive area where disposal is not 
permissible (see “General restrictions for land disposal: Areas where sludge disposal is 
not permissible”) 

• Ensure that the sludge disposal site is located as far as possible from the area where the 
final effluent is discharged to limit possible contamination of the final effluent, as well as 
to limit possible contribution of contaminants to the water resource. 

• Allow for the maximum buffer zones (see “General restrictions for land disposal: Buffer 
zones”) 

For new disposal sites an Environmental Impact Assessment (EIA) will be required to obtain 
a Record of Decision (RoD) from DEAT (see Part 3: Legal Requirements). 

INITIAL SITE INVESTIGATION  

Initial site investigation is necessary to collect background/baseline data which could be 
used to assess the impact of the disposal practices over time. In cases where a new site is 
selected as part of a new WWTP or major extension, the initial site investigation will form 
part of the EIA that will be required to obtain a RoD from DEAT. The EIA process might 
require a more detailed investigation. The site investigation for existing and new sites should 
include (as a minimum): 

• Topography  

- The slope of the disposal site should be considered to minimise run-off, erosion and 
ponding. 

- The disposal site should not be within the 1:100 year flood line.  

• Soil properties  

- The soil structure, permeability and cation exchange capacity (CEC) will indicate 
whether the soil will act as a “natural liner/barrier” to minimise the leaching of 
contaminants.   

Note: Soils with clay content <20% should not be considered for land disposal 
unless the site is to be lined 

- The soil pH will indicate whether acidic conditions could cause metals to leach 
through the soil profile.   

Note: Soil pH(H2O)>6.5 should be maintained at all times to limit the mobility of 
metals 
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- The concentration of nutrients, trace elements and metals will give baseline 
concentrations to determine the incremental effects of disposal on the soil. 

• Surface water  

- Possible surface water resources should be identified and the distance and likelihood 
that they could be affected, documented. 

- Where surface water resource contamination is a possibility, background water 
quality sampling is required to determine the baseline values which can be used for 
comparative purposes in future. 

- Where surface water resource contamination is expected at existing sites, water 
samples should be analysed and compared to the relevant standards to assess 
compliance. 

• Groundwater  

- Aquifer classification (determine yield, depth, strategic value) (Table 9). Sludge 
disposal will not be allowed within 200m of the recharge zone of major aquifers, 
sole-source aquifers or other strategic aquifers. 

TABLE 9: TYPES OF AQUIFERS DIFFERENTIATED FOR GROUNDWATER  
QUALITY MANAGEMENT 

- The hydraulic gradient should be determined to assess the position of the monitoring 
boreholes 

- Groundwater quality (up gradient and down gradient) will give baseline information 
to assess future impact of disposal on groundwater quality. 

- Where groundwater contamination is expected at existing sites, water samples 
should be analysed and compared to the relevant standards to assess compliance. 

- A qualified person should confirm cases where groundwater impact is unlikely due to 
depth of water table or other circumstances. 

An aquifer used to supply 50% or more of urban domestic water for a given area 
and for which there are no reasonable available alternative sources of water.

A high-yield aquifer system of good quality water.

A moderate-yield aquifer system of variable water quality.

A low- to negligible-yield aquifer system of moderate to poor water quality.

An aquifer system designated as such by the Minister of Water Affairs and Forestry,
after due process. 

Sole-source aquifer

Major aquifer

Minor aquifer

Poor aquifer

Special aquifer

Aquifer Type Description 
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GENERAL RESTRICTIONS FOR LAND DISPOSAL  

Areas where sludge disposal is not permissible: 

• Areas within the 1 in 100 year flood line (wetlands, vleis, pans and flood plains) to 
minimize water pollution.  

• Unstable areas (fault zones, seismic zones and dolomitic or karst areas where sinkholes 
and subsidence are likely).  

• Areas characterised by steep gradients where slope stability could be a problem and soil 
erosion would be prevalent.  

• Areas of groundwater recharges on account of topography and/or highly permeable soils 
to minimise groundwater pollution.  

• Areas immediately upwind of a residential area in the prevailing wind direction(s).  

• Natural habitat of endangered plant and/or animal species.  

Buffer zones: 

• Depth to aquifer: 

- Dewatered sludge application must be >5m (mono-fills, waste piles and dewatered 
DLD) 

- Liquid sludge application must be >10m (lagoons and liquid DLD). 

• Distance from surface water/borehole must be >400m. 

Note: These buffer zones may be relaxed on condition that proof is provided that the 
groundwater and surface water is adequately protected. An increase in buffer zones may 
also be required depending on site conditions. 

MANAGEMENT REQUIREMENTS FOR LAND DISPOSAL 

Odour control  

One of the vector attraction reduction options (Table 3) must be applied to minimise the 
production of odours. 

Minimum solids content 

Sludge should be dewatered to at least 20% solids before it can be disposed of on mono-
fills, waste piles or landfill to ensure pile stability. 
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Run-off collection 

Run-off includes rainwater and other liquid that drains over the land and runs off the land 
surface. Run-off may be contaminated by sludge and must be collected and disposed of 
according to the licence requirements. In some disposal practices like existing, unlined 
lagoons, this is not possible. In these cases, a stringent monitoring program should be 
adopted. 

Leachate collection 

Leachate is liquid originating from excess moisture in the sludge or from rainwater 
percolating through the disposal site. If the disposal site has a liner and a leachate collection 
system and/or a toe drain: 

• The leachate collection system must be maintained and checked on a regular basis; 

• Any leachate should be re-cycled to the WWTP for treatment or treated separately in an 
evaporation pond or alternative appropriate treatment system.  

If the site does not have a liner and leachate collection system, the leachate will move 
through the soil profile, taking along the mobile elements. At these sites the soil profile on 
the footprint of the disposal site will have to be monitored. 

Surface water protection 

Surface water resources near the disposal sites need to be protected against contamination 
by constituents from the waste disposed of at the site. This could be achieved by: 

• Constructing cut-off trenches or bund walls down-gradient of the disposal site to 
intercept run-off; 

• Increasing the distance between the waste disposal site and the water body to ensure 
no run-off will reach the water body; 

• Planting non-edible crops/plants/trees with a high water demand that will intercept run-
off. 

Groundwater protection 

Groundwater is a valuable resource in the South African context and sludge placed on land 
should not contaminate the aquifer. Nitrate (NO3) present in sludge could leach through the 
soil profile into the aquifer. The South African Water Quality Guidelines for NO3 in water for 
domestic use is presented in Table 10. It is recommended that the groundwater quality 
should not deteriorate more than 1 class (for example from acceptable to tolerable) due to 
sludge disposal with a maximum permissible NO3-N concentration of 20 mg/l. If 
there is any possibility that the groundwater may be used for drinking purposes, the 
maximum tolerable level for NO3-N must not exceed 10 mg/l. 

TABLE 10: SOUTH AFRICAN WATER QUALITY GUIDELINE FOR NITRATE  
(DOMESTIC USE) 

Target Water
Quality

Guideline

6NO -N (mg/l N)3 10 20 > 20

Acceptable Tolerable Unacceptable 
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If the background NO3 concentration in the groundwater is >20 mg/l, specialist studies 
should be conducted to ensure that the groundwater resource will be protected against 
further deterioration due to sludge disposal. The owner/operator should provide proof that 
groundwater is not contaminated by means of: 

• Implementing a groundwater monitoring programme; 

• Monitoring of the transmission zone at regular intervals (every 3 years); 

• Proof that groundwater monitoring is not required based on a detailed study by a 
qualified person, either because of the depth of the water table, the amount of sludge 
disposed or other site specific factors. 

Liner requirements 

A liner is a low permeability layer placed beneath a land disposal site, designed to direct 
leachate to a collection drain or sump, or to contain leachate. It may comprise natural 
materials, synthetic materials, or a combination thereof. 

Appropriate liners will be required under the following circumstances: 

• Soil clay content <20%; 

• G:B- landfills engineered as G:B+ sites in order to receive sludge for co-disposal; 

• Sites receiving Pollutant class c sludge. 

For more information on liner design requirements, consult the latest edition of the Minimum 
Requirements for Waste Disposal by Landfill.  

Soil quality 

Total trigger values (TTV) and maximum permissible levels (MPL) for metals in the receiving 
soil (Table 11) have been set to ensure that the soil quality in unlined facilities does not 
degrade to such an extent that major intervention is required to restore soil functionality. 

When the total metal content (aqua regia digestion, Appendix 1, Table 1D) of the soil 
exceeds the TTV the producer should be aware that the capacity of the soil to receive 
sludge at high loading rates is approaching its limit and that additional management 
requirements should be implemented. These management requirements could include 
additional liming to ensure immobility of metals in the soil profile (especially at existing land 
disposal sites with soil pH<6.5) and/or source control to improve sludge quality. The 
monitoring requirements are explained in the “Soil monitoring” section. Sludge disposal on 
the site should cease (no remediation needed) when the soil metal concentration reach the 
MPL. At existing sites, the soil metal concentration may be higher than the MPL in which 
case a remediation plan should be implemented.   
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TABLE 11: METAL LIMITS FOR SOIL AT UNLINED SLUDGE DISPOSAL SITES  

Methane gas 

Methane is an odourless and highly combustible gas generated at disposal sites when sludge 
is covered by soil or other material. At these sites the air quality must be continuously 
monitored for methane gas and must meet the limits on the concentration of methane in the 
air as presented in Table 12. 

TABLE 12: RECOMMENDED METHANE LIMITS AT DISPOSAL SITES 

Restrictions on crop production 

No edible crops (grain, fruit and vegetables) may be grown on disposal sites (during 
operation and after closure) unless the owner/operator at the disposal site can demonstrate 
to the permitting authority that public health and the environment are protected from 
reasonably anticipated adverse effects of certain pollutants present in the sludge. If the 
owner/operator wishes to grow crops on the site, “Volume 4: Requirements for the 
beneficial use of sludge” will apply. The site is then managed as a beneficial use site at high 
application rates.  

Regular monitoring must be implemented.

Building must be evacuated and trained personnel 
consulted. 

Monitoring should be initiated and an investigation to 
determine lateral migration.

Lower explosive limit - the lowest % (by volume) of methane gas in air that supports a flame 
@ 25 C and atmospheric pressure.0

Regular monitoring of the boundary must be implemented. 

0,1% - 1% in air
(i.e., 2% - 20% of the LEL)

> 1% in air
(i.e., 20% of LEL)

> 5% in air
(i.e., the LEL)

0,5% - 5% in air
(i.e., 10% of LEL)

Methane level Mitigation required

Inside
buildings

Disposal site
property line

LEL = 

Arsenic (As)
Cadmium (Cd)

Chromium (Cr)

Copper (Cu)
Lead (Pb)

Mercury (Hg)
Nickel (Ni)

Zinc (Zn)

2
3

350

120
100

1
150

200

20
5

450

375
150

9
200

700

Elements Total trigger value
(TTV) mg/kg

Maximum permissible level
(MPL) mg/kg
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Public access restrictions 

Public access must be restricted at all disposal sites while the site is in operation and 3 years 
after closure. This management practice minimises public contact with pollutants, including 
pathogens that may be present in the sludge.  

Restrictions on grazing animals 

No grazing animals are allowed on disposal sites unless the owner/operator at the disposal 
site can demonstrate to the permitting authority that public health, health of the animals 
and the environment are protected from reasonably anticipated adverse effects of certain 
pollutants present in the sludge. If the owner/operator wishes to graze animals on the site, 
“Volume 4: Requirements for the beneficial use of sludge” will apply and a condition will be 
included as such in the relevant authorisation.  

MONITORING REQUIREMENTS FOR LAND DISPOSAL 

The analytical data collected during monitoring must be interpreted by the sludge producer. 
If any problems are identified it must be communicated to the relevant Authority. 

Sludge monitoring 

Sludge monitoring is recommended to determine whether sludge quality increased or 
decreased with time. Sludge management options may be re-evaluated if the sludge quality 
increases. Table 13 indicates the frequency of sampling and analyses needed for monitoring 
purposes. 

Groundwater monitoring 

Monitoring boreholes should be located to intersect groundwater moving away from a 
disposal site. The number and location of boreholes have to be determined by a responsible 
person. 

• Boreholes should be located on either side of the disposal site in the direction of the 
groundwater flow (up-stream and down-stream). 

• Site monitoring boreholes must be such that the section of the aquifer most likely to be 
polluted first is monitored. 

• Groundwater levels must be recorded on a regular basis to detect any changes or 
trends. 

• The frequency of sampling will depend on the disposal option and type of sludge (liquid 
or dewatered). 

• Water sampling, preservation and analyses should be done according to prescribed 
procedures (Table 14).   

• If the sludge producers adhere to all the requirements in this guideline, groundwater 
should be adequately protected. However, it is recognised that in some unforeseen 
circumstances groundwater contamination may be observed for which a closure and 
remediation plan is required. 
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TABLE 13: SLUDGE SAMPLING AND ANALYSES FOR MONITORING  

Microbiological quality
Physical characteristics
Chemical characteristics

Grab samples of pathogens and composite samples for metals.

At least 3 samples of each sludge stream destined for disposal.

Before disposal 

Anaerobic digested 

Aerobic digested 

Thickened

Heat treated

Mechanical dewatered

Dewatered in drying
beds 

At least 500g dry mass

Collect from sampling valves on the 
discharge side of sludge pumps 

Collect from sampling valves on the 
discharge side of sludge pumps 
Collect from sampling valves on the 
discharge side of sludge pumps 

Collect from sampling valves on the 
discharge side of sludge pumps 

Collect from discharge point

Divide bed into quarters, sample from
each quarter and combine samples 

<1
1 - 5
5 - 45
>45

<365
365 - 1 825

1 825 - 16 500
>16 500

Once per year
4 times per year
 6 times per year

Monthly

What should be
monitored ?

How often should
samples be taken ?

Type of samples
How many samples 
should be taken?

When to sample ?

Where to collect
samples ?

Sample sizes

Analytical methods 

Amount of sludge produced (t )dry weight Monitoring
frequency

Daily average Yearly average

See volume 1 - Appendix 2 (Faecal coliform), Volume 3 - Appendix 1 
(Helminth ova and TCLP test for metals).
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TABLE 14: GROUNDWATER SAMPLING AND ANALYSES FOR MONITORING 

pH, EC, PO , NH  NO , COD4 4 3

Faecal coliforms and/or  depending on sludge qualitye coli

Table 19: Mono-fills, waste piles and lagoons
Table 21: Dedicated Land Disposal

Plastic bottles with a plastic cap and no liner within the cap is required

At least 2 samples from each borehole, 1 sample for pH, EC and PO  analyses 
and 1 sample for NH , NO  and COD analyses

4

4 3

At least 100 ml for each sample would be needed

Glass bottles are required if organic constituents are to be tested

Depend on disposal option and type of sludge.  For monitoring frequency refer to:

See volume 3 - Appendix 1 (Analytical methods)

For pH, EC, PO  analyses4 For NH , NO , COD analyses4 3

No additives, refrigerate
and analyse as soon as

possible
Add H SO  to pH<22 4

See Volume 3 - Appendix 3  (sampling procedures)

What should be
monitored? 

How often should
samples be taken?

What sampling
equipment should
be used?

How many samples
should be taken?

Sample sizes

Analyses methods

How should samples 
be preserved?

How should samples
be taken?

 

Surface water monitoring 

Surface water should be monitored to ensure that surface water bodies are not 
contaminated by sludge disposal practices. Surface water monitoring includes run-off 
monitoring. 

• Water sampling, preservation and analyses should be done according to prescribed 
procedures (Table 15 and Appendix 3). 

• Run-off should be collected on a daily basis and analysed before discharge. No analyses 
is needed when run-off is re-cycled into the treatment system. 
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TABLE 15: SURFACE WATER SAMPLING AND ANALYSES FOR MONITORING 

pH, EC, PO , NH  NO , COD4 4 3

Plastic bottles with a plastic cap an no liner within the cap is required for most 
sampling exercises

Glass bottles are required if organic constituents are to be tested (see Appendix 3)

At least 2 samples from each water course, 1 sample for pH, EC and PO  
analyses and 1 sample for NH , NO  and COD analyses

4

4 3

At least 100 ml for each sample would be needed

Monthly from water courses upstream and downstream of the disposal site 
(20 - 50m down stream)

See volume 3 - Appendix 1 (Analytical methods)

For pH, EC, PO  analyses4 For NH , NO , COD analyses4 3

No additives, refrigerate
and analyse as soon as

possible
Add H SO  to pH<22 4

See Volume 3 - Appendix 3  (sampling procedures)

What should be
monitored? 

How often should
samples be taken?

What sampling
equipment should
be used?

How many samples
should be taken?

Sample sizes

Analyses methods

How should samples 
be preserved?

How should samples
be taken?

 

Soil monitoring 

Soil monitoring is only required at unlined disposal sites. Soil monitoring will serve as an 
early warning system on the mobility of constituents of concern in the soil profile and the 
potential for groundwater contamination. 

• Frequency of monitoring will depend on: 

- The disposal option and the sludge type (liquid or dewatered);  

- Soil pH; and 

- Soil clay content. 

• Soil sampling and analyses should be done according to described procedures (Table 16; 
Appendix 3). Soils should be sampled at 100mm intervals to a depth of at least 500mm.   
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TABLE 16: SOIL SAMPLING AND ANALYSES FOR MONITORING 

pH, nutrients (total N, P and NO -N) and 8 metals (total) specified in classification 3

Table 19: Mono-fills, waste piles and lagoons
Table 21: Dedicated Land Disposal

At least 2 composite samples of each disposal area at each depth

At least 1kg

Depend on disposal option, type of sludge, soil pH and soil clay content.  
For monitoring frequency refer to:

Sample at 100mm intervals to at least 500mm
See Volume 3 - Appendix 3 (sampling procedures)

See volume 1 - Appendix 2

What should be
monitored? 

How often should
samples be taken?

How to sample?

How many samples
should be taken?

Sample sizes

Analyses methods
 

 

Methane monitoring 

A methane monitoring system must be implemented at disposal sites where sludge is 
covered with soil or other material. A methane monitoring device must be installed to 
continuously measure methane concentrations in the air inside the property. Any individual 
entering the premises must be able to read the measurement. The prevailing wind direction 
should be considered when installing the measuring device. 

CLOSURE AND REMEDIATION PLANS FOR LAND DISPOSAL  

Once the operation has ceased, aftercare is necessary to ensure sustained acceptability of 
the disposal site. A remediation and closure plan for all disposal sites is required and should 
be developed by a responsible person.  

Aspects that should be addressed include: 

• Remedial design to address identified problem areas (or future problems) 

• Final landscaping and re-vegetation 

• Permanent storm water diversion measures, run-off control and anti-erosion measures 

• Post-closure monitoring plan and implementation. 

Remediation 

The remediation of a disposal site will ensure that the final condition of the site is 
environmentally acceptable and that there will be no adverse long-term effects. It should 
include final cover/capping and/or vegetation. Any long-term leachate, gas, storm water and 
erosion control systems required should be in place before closure. The remediation plan 
should be developed by a responsible person. 
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The extent of the remediation plan will depend on several factors, including: 

• Size of the disposal site (localised waste pile or large area irrigated with sludge); 

• Extent of pollution – sites where metals have not migrated down the soil profile will 
require a less complicated rehabilitation plan than sites where groundwater 
contamination has already occurred; and 

• Future land-use.  

RECORD KEEPING REQUIREMENTS FOR LAND DISPOSAL OPTIONS  

Once the applicable permits and authorisations have been granted, sludge disposal areas 
essentially become self-regulatory. This implies that certain records must be kept by the 
sludge producer and disposal site owner/operator.   

Table 17 summarises the general record keeping requirements for the producer (irrespective 
of the class of sludge produced). It must be noted that the conditions specified in an 
authorisation may require additional record-keeping. It is the responsibility of the producer 
to obtain the necessary data from the disposal site owner/operator as per their contract. 
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TABLE 17: RECORD KEEPING REQUIREMENTS FOR THE SLUDGE PRODUCER 

Report on the consideration of alternative, beneficial use options and feasibility studies

A copy of the applicable permits and licences  

Detailed description of sludge management process 

Surface water quality data

Methane gas data

Classification of each sludge stream that leaves the plant  

Operational problem register 

Complaints register 

Results supporting initial classification of sludge in terms of the: 

Groundwater data including: 

Soil data including:

Sludge data pertaining to the:

Soil data including:

Groundwater data including:

Surface water data including: 

Microbiological class
Stability class
Pollutant class (total and TCLP)

Aquifer classification (yield, depth, strategic value)
Hydraulic gradient 
Groundwater quality (up gradient and down gradient) 

Soil structure, pH, clay content, permeability and cation exchange capacity (CEC)
Soil classification and soil map of the area
Concentration of nutrients, trace elements and metals (total) 

Microbiological class
Stability class
Pollutant class

Soil pH
Nutrient status with depth
Metal content of the soil with depth (total)

Groundwater levels
Groundwater monitoring data (chemistry and microbiology if applicable) 

Run-off volumes and quality (if applicable)
Water quality from nearby water course

Mass, solids content and volume of each sludge stream produced and a supporting wastewater 
treatment plant mass balance

The original or certified copy of the contract between the sludge producer and the disposal site
owner/operator (if applicable) 

1

2

4

11

17

5

8

9

6

10

12

13

16

14

15

3

7

Description of records to be kept

Sludge records

Initial site investigation and site selection records 

Monitoring records

 



DOCUMENT ROADMAP 

Guidelines for the Utilisation and Disposal of Wastewater Sludge: Volume 3 40 

PART 2

PART 3

PART 5.1

PART 5.2

PART 5

PART 6

Classification of Sludge

Legal Requirements 
for Disposal

Specific Restrictions and
Requirements Pertaining to the

 for Sludge
Co-disposal on Landfill

SLUDGE PRODUCER

Specific Restrictions and
Requirements Pertaining to the

 for Sludge
Co-disposal on Landfill

LANDFILL OPERATOR

General information
 on sludge

co-disposal on landfill

PART 1
Background

PART 4
PART 4.1

PART 4.2

General Restrictions and Requirements
applicable to all land disposal options

Specific Restrictions and Requirements
for On-site Mono-fills, Waste Piles and

Lagoons

Additional Restrictions and
Requirements based on

Sludge Quality 

Specific Restrictions 
and Requirements
for Dedicated Land

Disposal

Additional Restrictions and
Requirements based 

on Sludge Quality 

Specific management requirements
Specific monitoring requirements
Remediation plans

Microbiological class
Stability class
Pollutant class

Restrictions and
Requirements for Wastewater

containing Sludge to the 
Marine Environment 

 

 



PART 4.1:  

SPECIFIC RESTRICTIONS AND REQUIREMENTS FOR ON-SITE 
MONO-FILL, WASTE PILES AND LAGOONS  

Guidelines for the Utilisation and Disposal of Wastewater Sludge: Volume 3 41 

Part 4.1 deals with the specific restrictions and requirements for the on-site disposal of 
sludge in mono-fills, waste piles and lagoons. The major difference between a mono-fill and 
a waste pile is that a monofill is a constructed waste site while waste piles are simply 
mounds of dewatered sludge on the soil surface. Lagoons are constructed areas (lined or 
unlined) where liquid sludge is left to dry. Occasionally the dried sludge is removed from the 
lagoon and disposed on waste piles or used beneficially. 

SPECIFIC RESTRICTIONS AND REQUIREMENTS BASED ON SLUDGE 
QUALITY 

Table 18 lists the specific restrictions and requirements based on sludge quality. These 
restrictions and requirements include additional treatment and/or management options that 
should be implemented and/or more stringent monitoring requirements that are required 
with deteriorating sludge quality. 

TABLE 18: SPECIFIC RESTRICTIONS FOR ON-SITE MONO-FILLS,  
WASTE PILES AND LAGOONS BASED ON SLUDGE QUALITY 

Disposal of raw, primary sludge will not be allowed3

a

c

None

Depending on the reliability of the vector attraction reduction measures 
implemented, additional management systems may be required.

1

2

b

St
ab
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C
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None

Liner design requirements

Note: 
            

 The restrictions on Pollutant class refer to the TCLP extractable metal content of the sludge, 
(Table 4), not the other potential pollutants such as nutrients

C

None

None

None

None

Surface and Groundwater
monitoring should include faecal
coliforms and  analysesE. Coli

Lime treatment
Soil restrictions

Disposal will only be allowed on
properly engineered disposal sites
with appropriate liners and
leachate collection systems

None

Possible liner design requirements

A

B

South African
Sludge

Classification 
Lined land disposal sites Unlined disposal sites

M
ic

ro
bi

ol
og

ic
al

C
la

ss
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SPECIFIC MANAGEMENT REQUIREMENTS FOR MONO-FILLS, WASTE PILES 
AND LAGOONS 

All management requirements described in Part 4 apply to all existing and new on-site land 
disposal facilities. The management requirements discussed in the following section is 
specifically for on-site mono-fills, waste piles and lagoons. 

Run-off collection 

Where bund walls or cut-off trenches have been constructed around/down slope of mono-
fills and waste piles, run-off should be collected, contained and treated or recycled and 
discharged in a responsible manner depending on the water quality. 

SPECIFIC MONITORING REQUIREMENTS FOR MONO-FILLS, WASTE PILES 
AND LAGOONS 

All monitoring requirements described in Part 4 apply. Only monitoring requirements 
pertaining specifically to mono-fills, waste piles and lagoons will be discussed in the sections 
that follow. Table 19 lists the minimum frequency of monitoring for mono-fills, waste piles 
and lagoons. Unlined disposal sites need to be monitored more frequently to assess the 
impact on soil and groundwater 

TABLE 19: MINIMUM FREQUENCY FOR MONITORING OF MONO-FILLS, WASTE 
PILES AND LAGOONS 

y

NA

NA

m

NA

NA

m

NA

NA

m

y 6m6m/3m*

6m /3m# ##

y/6m** y/6m**

m

6m /3m# ##

m

6m /3m# ##

6m/3m**

m

6m/3m* 3m/3m*Groundwater chemistry 

Groundwater microbiology

Soil quality

Legend: L = lined; U = unlined; NA = not applicable; y = yearly; m = monthly; 3m = 3-monthly; 
6m = 6 monthly; BD = Before Design
* For existing disposal sites where the water table is <5m and the lagoons where 
  water table is <10m

** For existing sites with soil pH <6.5 and/or clay content <20%
Only applicable during the rainy season, including chemistry and 
microbiology (if applicable)

+

+

+

+

# Microbiological class B 
## Microbiological class C 

Surface water quality 

Mono-fill Waste pile Lagoon

L L LU U U

 

Note: The monitoring frequency can be relaxed or increased by the regulating Authority 
based on the results of the monitoring data.  
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Groundwater monitoring 

For more detailed descriptions on groundwater sampling procedures, see Appendix 4.  

• At existing sites where the water table <5m the monitoring frequency should increase to 
3-monthly monitoring (mono-fills and waste piles) or monthly monitoring for lagoons 
where the water table is <10m. 

• Groundwater analyses should include: 

- Groundwater chemistry; and  

- Groundwater microbiology. 

Note: The monitoring frequency and/or number of determinants for groundwater 
monitoring could be relaxed for unlined mono-fills and waste piles under the following 
circumstances: 

• Water table >10m; 

• Soil clay content >35%; 

• On application to the relevant authority with an appropriate technical motivation: the 
applicant must demonstrate a history of compliance. 

Surface water monitoring 

For more detailed descriptions on water sampling procedures, see Appendix 4.  

• Run-off water quality monitoring is not applicable when the run-off is recycled in the 
treatment process. 

• Surface water quality should be monitored monthly during the rainy season or whenever 
there is a flow, 20–50m upstream and downstream of the disposal site. 

• Analyses should include: 

- Surface water chemistry; and  

- Surface water microbiology. 

Soil monitoring 

For more detailed descriptions on soil sampling procedures, see Appendix 4.  

• Unlined mono-fills and waste piles –  

- Sample the footprint of the disposal area; 

- Increase the sample frequency when the soil pH<6.5 and/or soil clay content <20%; 

- Take at least 3 soil samples from each disposal area on site; 

- Sample at 100mm depth increments up to 500mm (3 replicates of each); 

- Analyse samples for nutrients and metals and determine the pH. 
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• Unlined lagoons –  

- Sample down slope and as near as possible to the lagoon; 

- Increase the sample frequency when the soil pH<6.5 and/or soil clay content <20%; 

- Take at least 3 samples from each lagoon on site; 

- Sample at 100mm depth increments up to 500mm (3 replicates of each); 

- Analyse samples for nutrients and metals and determine pH. 

REMEDIATION PLANS FOR ON-SITE LAND DISPOSAL  

When the interpretation of the monitoring data leads to the identification of potential 
contamination of the water resources or soil, the sludge producer must appoint a 
responsible person to develop a remediation strategy for the specific site. A report, including 
the interpreted data and the remediation plant must be submitted to the relevant Authority 
to be approved for implementation. 

A site remediation plan should be developed by a responsible person when: 

• Groundwater quality starts to deteriorate due to sludge disposal; or 

• Surface water quality is affected due to sludge disposal; or 

• The total soil metal content exceeds the MPL; or 

• Mobility of metals and nutrients in the soil profile is observed.  
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Part 4.2 deals with specific restrictions and requirements for dedicated land disposal (DLD) 
of sludge. DLD sites are usually close to, but not within the premises of the WWTP. The area 
that receives sludge can be several hectares, depending on the land available for disposal. 
The potential pollution area is substantially larger than in the case of mono-fills, waste piles 
and lagoons, but the impact per unit surface area is smaller.   

SPECIFIC RESTRICTIONS AND REQUIREMENTS BASED ON SLUDGE 
QUALITY 

Table 20 lists the additional restrictions and requirements for DLD based on the sludge 
quality. These restrictions and requirements include additional treatment options that should 
be implemented and/or more stringent monitoring requirements with deteriorating sludge 
quality. 

TABLE 20: RESTRICTIONS AND REQUIREMENTS FOR DLD BASED ON SLUDGE 
QUALITY 

Disposal of raw, primary sludge will not be allowed3

a

c

None

Depending on the reliability of the vector attraction reduction measures 
implemented, additional management systems may be required.

1
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Specific lime treatment tests
Soil restrictions
Frequent monitoring (soil and groundwater)

C

None

None

Surface and Groundwater monitoring should include faecal coliforms 

Surface and Groundwater monitoring should include faecal coliforms and 
analyses E. Coli 

Lime treatment
Soil restrictions 

A

B

South African
Sludge

Classification 
Restrictions / Requirements 
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Note: 
            

 The restrictions on Pollutant class refer to the TCLP extractable metal content of the sludge, 
(Table 4), not the other potential pollutants such as nutrients
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SPECIFIC MANAGEMENT REQUIREMENTS FOR DLD SITES 

All management requirements described in Part 4 apply to DLD sites. The management 
requirements discussed in the following section are specifically for DLD sites for both liquid 
and dewatered sludge application. 

Odour control 

Appropriate odour control measures should be implemented to reduce odours and vector 
attraction.  

Run-off collection 

Run-off should be collected from cut-off trenches or where bund walls were constructed 
around/down slope of DLD sites. The water must be contained and 
treated/recycled/discharged depending on the water quality.  

Restrictions on crop production 

The DLD site owner/operator should ensure that no edible crops grow on the site that could 
serve as a food source to the general public. Adequate signposts should be erected to warn 
the public that no crops may be harvested at the DLD site. 

Restrictions on grazing animals 

The DLD site owner/operator should ensure that no animals are allowed to graze on the 
site. Adequate signposts should be erected to warn the public that no grazing animals are 
allowed on the DLD site. 

Public access restrictions 

Due to the potentially high pathogen and metal content of the sludge and its instability, 
public access to the disposal site should be restricted. Adequate signposts should be erected 
to warn the public that the DLD site might be hazardous. 

SPECIFIC MONITORING REQUIREMENTS FOR DLD SITES 

All monitoring requirements described in Part 4 apply. Only monitoring requirements 
pertaining specifically to on-site land disposal will be discussed in the sections that follow. 
Table 21 lists the minimum frequency for monitoring of DLD sites. 

Note: The monitoring frequency can be relaxed or increased by the regulating Authority 
based on the results of the monitoring data.  
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TABLE 21: MINIMUM FREQUENCY OF MONITORING OF DLD SITES 

6m/3m*

6m /3m# ##

y/6m** 6m/3m**

m

3m /m# ##

m

3m/m*Groundwater chemistry 

Groundwater microbiology

Soil quality

Legend: y = yearly; m = monthly; 3m = 3-monthly; 6m = 6 monthly;

* Existing DLD sites where the water table is <5m (dewatered) and <10 (liquid)

** For existing DLD sites with soil pH <6.5 and/or clay content <20%
Only applicable during the rainy season, including chemistry and 
microbiology (if applicable)

+

+

+

+

# Microbiological class B 
## Microbiological class C 

Surface water quality 

Dewatered sludge Liquid sludge

 

Groundwater monitoring 

For more detailed descriptions on groundwater sampling procedures, see Appendix 4.  

• At existing sites where the water table <5m the monitoring frequency should increase to 
3-monthly monitoring for dewatered sludge application or monthly monitoring for liquid 
sludge disposal. 

• Groundwater analyses should include: 

- Groundwater chemistry;  

- Groundwater microbiology. 

Note: The monitoring frequency for groundwater monitoring could be relaxed for DLD sites 
under the following circumstances: 

• Water table >10m (dewatered sludge disposal) or >20m (liquid sludge disposal); 

• Soil clay content >35%; 

• On application to the relevant authority with an appropriate technical motivation: the 
applicant should be able to demonstrate a history of compliance. 

Surface water monitoring 

For more detailed descriptions on surface water sampling procedures, see Appendix 4.  

• Run-off water quality monitoring is not applicable when the run-off is recycled in the 
treatment process. 
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• Surface water quality should be monitored monthly during the rainy season, 20–50m 
upstream and downstream of the disposal site. 

• Analyses should include: 

- Surface water chemistry;  

- Surface water microbiology. 

Soil monitoring 

For more detailed descriptions on soil sampling procedures, see Appendix 4.  

• Sample the footprint of the disposal area according to different soil types (if applicable). 

• Increase the sample frequency when the soil pH<6.5 and/or soil clay content <20%. 

• Sample at 100mm depth increments up to 500mm.  

• Collect numerous samples, mix well and submit at least three composite samples for 
each depth increment for every hectare of the DLD site. 

• Analyse samples for nutrients and metals and determine soil pH. 

REMEDIATION PLANS FOR DLD SITES  

If any potential pollution problems are identified during the interpretation of the monitoring 
results, a site remediation strategy must be developed by a responsible person. The site 
remediation plant must be approved by the relevant Authority before implementation. 

A site remediation plan should be developed by a responsible person when: 

• Groundwater quality deteriorates due to sludge disposal; or 

• Surface water quality is affected due to sludge disposal; or 

• The total soil metal content exceeds the MPL; or 

• Mobility of metals and nutrients in the soil profile is observed. 
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Part 5 deals with specific restrictions and requirements for sludge co-disposal on a General 
or Hazardous landfill.  The co-disposal of sewage sludge with municipal solid waste on 
landfills in South Africa is dealt with in the Minimum Requirements for the Handling, 
Classification and Disposal of Hazardous waste and Minimum Requirements for Waste 
Disposal by Landfill. All actions required in the design, operation, monitoring and closure of 
landfill sites in South Africa are described in these publications. Volume 3 of the Sludge 
Guidelines (this document) presents procedural guidelines for co-disposal of sludge on 
landfill.  

BACKGROUND INFORMATION 

The following apply for wastewater sludge: 

• sludge disposed at a site other than the WWTP itself, falls under the definition of waste 
as stipulated in Section 1 of the Environmental Conservation Act, 1989 

• sludge falls under the definition of a high volume/low hazard waste. 

Sludge co-disposal in general landfill has the following benefits: 

• sludge increase the moisture storage in the landfill and therefore reduce the leachate 
volumes; 

• sludge decrease the mobility of metals due to an increase in pH and precipitation of 
metals, and;  

• sludge increase the compaction density achieved in a landfill. 

These benefits also apply to the use of sludge as landfill cover (described in Volume 4) and 
therefore the beneficial use option should rather be considered. 

Sludge co-disposal methods 

Area method: Spread sludge as a thin layer on the waste body, cover with a relatively thin 
layer of waste and compact with a landfill compactor (Figure 10).  

 
Figure 10: Illustration of the area method of sludge co-disposal on landfill  
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Toe method: Spread the sludge in a layer at the toe of an advancing cell. Waste is placed 
at the top of the slope and compacted down the slope to cover the sludge (Figure 11).  

 

Figure 11: Illustration of the toe method of sludge co-disposal on landfill  

Trenching: Sludge is deposited in trenches and filled over with waste immediately after 
filling (Figure 12).  

 

Figure 12: Illustration of the trench method of sludge co-disposal on landfill  
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Alternative method: This co-disposal option has been researched in SA and found to be a 
good alternative to other methods. A pile of waste is placed at the toe of the slope.  A pile 
of sludge is then placed against this.  A second pile of refuse is then placed against the 
sludge (i.e. the sludge is sandwiched between two piles of refuse).  The compactor then 
moves these piles up the working face.  The advantages of this method are that good 
mixing is achieved and the compactor does not slip on or sink into the sludge (Figure 13). 

 

Figure 13: Proposed alternative method for sludge co-disposal on landfill 

LANDFILL CLASSIFICATION 

The Minimum Requirements detail landfill designs based on the specific landfill classification.  
Waste type, waste volumes and the water balance determine the landfill classification.   

• General waste can be disposed of at general landfill sites denoted G;  

• Hazardous waste site are denoted H.   

Based on waste volumes, landfills are classed as:  

• Communal (C) – sites designed to receive <25 t/day; 

• Small (S) – sites designed to receive 25-150 t/day; 

• Medium (M) – sites designed to receive 150-500 t/day; 

• Large (L) - sites designed to receive >500 t/day. 

Climatic and/or site specific water balances are used to determine whether a site has a 
positive (B+; precipitation exceeds potential evaporation) or negative water balance (B-; 
evaporation exceeds potential precipitation). Sites accepting general waste (municipal and 
delisted hazardous waste) have a classification describing these three aspects. 

Working face
Municipal solid waste

Municipal solid waste

Sludge
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Example: GLB+ landfill - receives more than 500 tons per day of general waste and is 
expected to generate leachate more than one year out of five.   

Sludge co-disposal affects the classification of proposed landfills, and may only be practised 
at GMB+ and GLB+ sites provided that the site is equipped with an appropriate leachate 
management system. When sludge co-disposal is planned at a B- site, the site should be 
engineered as a B+ site with the appropriate liners and leachate collection system. 

Note: These restrictions may be relaxed in certain areas on a site specific basis, if adequate 
proof is provided to the authorities that no leachate will be generated at the landfill site. 

BASIC PROCEDURE FOR CO-DISPOSAL 

The basic procedure followed for co-disposal is as follows: 

1. Classify the waste; 

2. Obtain a hazard rating using test results (in the case of sludge it is the TCLP test); 

3. Find the LD50’s and LC50’s for the compounds required (Acceptable Exposure; AE); 

4. Calculate the Estimated Environmental Concentration (EEC) and total load; and 

5. Determine the hazard rating (HR) and the potential to delist the sludge to a lower HR;  

6. HR2 - HR4 waste may be delisted and disposed on a GLB+ or GMB+ site 

7. HR1 waste should be disposed on H:H or H:h sites. 

TRANSPORTATION OF SLUDGE 

Due to the potentially high microbiological content of sludge, it should be handled as a 
hazardous waste (containing infectious substances) during transportation.  The following 
aspects should receive attention during the transportation of the sludge from the WWTP to 
the off-site disposal site: 

• Identification of waste - the transporters must be provided with accurate information 
about the nature and properties of the load.  

• Documentation - the transport operator must be provided with the relevant 
transportation documentation.  

• Hazchem placard - the transport operator must be supplied with the appropriate 
Hazchem placards which should be properly fitted to the vehicle.  

• Protection against the effect of an accident - the sludge generator - or his 
representative, i.e., transporter - must ensure that adequate steps are taken to minimise 
the effect an accident or incident may have on the public and on the environment.  

• Notification - all road accidents must be reported to the Department of Transport on the 
prescribed documentation and a full report should be sent to the Local Authorities, the 
Competent Authority and the Department of Water Affairs and Forestry. 
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The specific restrictions and requirements pertaining to the sludge producer is described in 
this section. The sludge producer needs to comply with these restrictions and requirements 
before the sludge leaves the WWTP.  

HAZARD RATING 

The toxicity of the sludge must be determined before disposal. This is called Hazard Rating. 
Hazard Rating for disposal takes into account the toxicity (LD50), ecotoxicity (LC50), 
carcinogenicity, mutagenicity, teratogenicity, persistence, environmental fate and Estimated 
Environmental Concentration (EEC) of the waste. The Hazard Rating indicates the risk posed 
to humans and the environment by the disposal of the waste. The Hazard Rating 
differentiates between a Hazardous Waste that is fairly or moderately hazardous and one 
that is very or extremely hazardous. The Hazard Rating also indicates the class of Hazardous 
Waste landfill at which the waste may be disposed (Table 22). 

TABLE 22: DIFFERENT HAZARD RATINGS AND THE APPROPRIATE LANDFILLS 
FOR DISPOSAL 

 

• Sludge with Hazard Rating 1 must be disposed of at an H:H site. In exceptional cases, it 
may be disposed of on an H:h site, with written permission from the Competent 
Authority. An H:H site is more stringently designed, operated and monitored than an H:h 
site.  This permission will specify volumes and other necessary parameters.   

• If sludge is to be co-disposed at an H:H landfill site, the sludge is to be regarded as 
hazardous waste and treated in the same way.  

Note: Sludge originating from domestic WWTP is a high volume, low hazard waste. This 
implies that, although the sludge may contain highly toxic substances like mercury (Hg), the 
concentrations are usually low. The organic nature of domestic wastewater sludge is 
conducive to the adsorption of toxic elements and metals. It is for these reasons that a 
predictive leaching test show that only small concentrations is in the soluble form and will 
typically not leach under normal landfill conditions. It is recommended that all sludge be 
tested using the TCLP test to determine the potential for delisting to a lower HR. 

 

Hazard Rating 1 - extreme risk

Hazard Rating 2 - high risk

Hazard Rating 3 - moderate risk

Hazard Rating 4 - low risk

H:H landfill H:H or H:h landfill
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DELISTING OF SLUDGE 

All sludge types may be disposed of at appropriately lined GMB+ and GLB+ landfills, provided 
that it passes through the delisting process. A schematic presentation of the delisting 
process is shown in Figure 14. Although sludge may not be co-disposed on G:B- landfill sites 
under normal circumstances, the sludge producer could apply for relaxation from the 
authorities if proof is provided that no leachate will be generated due to the co-disposal of 
sludge.   

Delisting is based on the estimated environmental concentration (EEC) and the acceptable 
exposure (AE) of a particular pollutant. The determination of EEC establishes potential 
exposure to target populations or organisms. A TCLP analysis of the sludge should be done 
before delisting. The TCLP method is presented in Appendix 1.  

The EEC is the concentration of a hazardous substance that may migrate from the disposal 
site, based on the assumption that the total mass of the hazardous substance disposed of 
on one hectare of a disposal site will leach into one hectare of groundwater with a depth of 
15 centimeters underlying the disposal site within one month. The EEC of the substance in 
the waste is calculated in grams disposed of per hectare per month multiplied by a factor of 
0.66.  

Therefore, EEC (ppb) = g/ha/month x 0.66  

A waste may delist if the EEC of a substance is equal to or less than one tenth of the LC50 for 
that specific substance. The LC50 or acute eco-toxicity is the concentration at which a 
substance would kill 50 per cent of organisms if it were disposed of directly into a body of 
water. If the concentration of the hazardous substance does not exceed ten percent of the 
LC50, it represents an Acceptable Exposure (AE) to the environment (also called the 
Acceptable Risk Level or ARL) that would cause a mortality incidence of one in three 
hundred thousand (1:300 000) in the aquatic environment.  

Delisting is regulated by the most hazardous contaminant in a waste stream. The EEC of 
such a contaminant must be compared to the AE to determine whether such a waste stream 
will delist or not. The EEC may also be used to determine the total amount, i.e. Total Load, 
of a hazardous substance that may be accepted at a certain landfill site.  

Since a single substance can determine the Hazard Rating, treatment can be used to reduce 
the hazardousness of the substance. Thereafter, the next most hazardous substance will 
determine the Hazard Rating. Treatment (liming) can thus be used to delist a waste to a 
lower Hazard Rating or to allow a waste to be disposed of as a general waste. Note, 
however, that the treated waste will have to be tested and analysed once more to confirm 
the efficacy of the treatment.  

Examples of sludge delisting for co-disposal on landfill are presented in the latest edition of 
the Minimum Requirements for the Handling, Classification and Disposal of Hazardous 
Waste. 

MINIMUM SOLIDS CONTENT 

General landfill sites may not accept sludge with a solids content <20% mass per mass. This 
requirement could be relaxed based on site specific investigation or increased depending on 
the specific landfill site requirements.  
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Compare EEC with AE

EEC < AE

Sludge delist

Co-dispose on
approved G:B+ landfill

Co-dispose on
approved G:B+ 
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Treat the sludge by 
adding lime to reduce 
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Figure 14: Schematic presentation of delisting process 
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SLUDGE MONITORING 

Sludge should be monitored on a regular basis to ensure that the quality stays within the 
limits required for co-disposal to landfill. The same sampling analyses and frequency apply 
as for on-site and off-site land disposal (Table 13). The sampling frequency for monitoring 
purposes depends on the amount of sludge produced and can be summarised as follows: 

• <1 t dry weight/day – yearly; 

• 1-5 t dry weight/day – quarterly; 

• 5-45 t dry weight/day – biannually; 

• >45 t dry weight/day – monthly;   

However, the landfill operator may require additional monitoring, especially in the case of 
Pollutant class b and c sludge that needs to be treated before it can be delisted for co-
disposal. 

SPECIFIC RESTRICTIONS AND REQUIREMENTS BASED ON SLUDGE 
QUALITY 

Table 23 lists the additional restrictions and requirements for co-disposal on landfill based on 
the sludge quality.   

TABLE 23: ADDITIONAL RESTRICTIONS FOR CO-DISPOSAL BASED ON  
SLUDGE QUALITY 

Note: 
            

 The restrictions on Pollutant class refer to the TCLP extractable metal content of the sludge, 
(Table 4), not the other potential pollutants such as nutrients

Disposal of raw, primary sludge will not be allowed3

a

c

None

Depending on the reliability of the vector attraction reduction measures 
implemented, additional management systems may be required.
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Part 5.2 deals with the specific restrictions and requirements pertaining to the landfill 
operator, should the landfill be permitted to receive sludge for co-disposal. 

ADDITIONAL SITE INVESTIGATION REQUIREMENTS 

The initial site selection and investigation should be conducted according to the Minimum 
Requirements for Waste Disposal by Landfill. The following components should receive 
particular attention: 

Specific water balance studies 

A site specific water balance should be undertaken for landfill sites where co-disposal is 
proposed.  Operators of landfill sites with a negative water balance must prove that no 
leachate will be generated due to sludge co-disposal.   

Site stability assessment 

• Site stability assessments are essential to the landfill design. Stability assessments must 
be done by a professional engineer at sites where sludge co-disposal is practised.  

• The spacing and orientation of trenches must be considered in 6-monthly stability 
assessments. As a precautionary principle the shear strength of sludge should be 
assumed to be zero.  

• As a general rule, trench orientation should be perpendicular to the crest of a landfill and 
no trenching should occur within 30m of the crest.  

• The effective degree of mixing that is achieved with trenching should be taken into 
account when calculating an acceptable co-disposal ratio in terms of leachate 
generation.  

MANAGEMENT REQUIREMENTS FOR CO-DISPOSAL 

All the management requirements as specified in the Minimum Requirements for Waste 
Disposal by Landfill: Landfill Operation (Latest edition) should be adhered to. Only the 
requirements specific to sludge co-disposal will be discussed in this section. 

Sludge analyses/monitoring information 

Since the sludge quality is fundamental in the management of the landfill site, the landfill 
operator should be certain of the sludge quality. This is especially important in cases where 
the sludge needs to be treated (limed) before it delists. The landfill operator should regularly 
receive the sludge analyses results and/or monitoring information. Small WWTPs may only 
be required to monitor on an annual or quarterly basis and this may not be sufficient for the 
landfill operator in terms of the permit conditions. Therefore, landfill operators may require 
additional sludge quality data.    
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Co-disposal ratio 

• The co-disposal ratio may not exceed 1:10 (mass of wet sludge to mass of waste) 

• Metal concentrations must be considered in the determination of an appropriate co-
disposal ratio and based on these, the co-disposal ratio may need to be lower than 1:10   

The ratio of 1:10 is an absolute maximum but sludge specific conditions may require a lower 
ratio (e.g., 1:20 or even lower) depending on the metal levels in the sludge. This possibility 
must be assessed by carrying out leaching tests according to the TCLP methodology outlined 
in Appendix 1  

The procedure for calculating co-disposal ratios for sludge co-disposal is explained in the 
Scientific premise document available from the WRC (Report number   ). 

Note: The limit of a minimum of 20% solids for sewage sludge could be waived on a case-
specific basis.  However, achieving the higher solids content should be encouraged, 
although the maximum sludge co-disposal ratio of 1:10 will be retained. 

Public access restrictions 

No salvaging is permitted at any hazardous waste site or the cell of the general landfill 
where co-disposal of sludge is practised.  

Run-off collection and management 

• Run-off and storm water must always be diverted around one or both sides of the waste 
body, by a system of berms and/or cut-off drains.  

• Water contaminated by contact with waste, as well as leachate, must be contained 
within the site. If it is to be permitted to enter the environment, it must conform or be 
treated so as to conform to the water quality limits specified in terms of the Permit.   

• The basis of trenches and cells must be so designed that water drains away from the 
deposited waste.  

• The contaminated run-off from the landfill must be stored in a sump or retention dam. It 
may be pumped from the dam and disposed of if it conforms to the water quality limits 
specified and stipulated in the Permit.  

• A 0,5 m freeboard, designed for the 1 in 100 year flood event, must always be 
maintained in the case of contaminated water impoundments and drainage trenches.  

• All temporarily and finally covered areas must be graded and maintained to promote 
run-off without excessive erosion and to eliminate ponding or standing water.  

• Clean, uncontaminated water, which has not been in contact with the waste, must be 
allowed to flow off the site into the natural drainage system, under controlled conditions.  

• All drains must be maintained. This involves ensuring that they are not blocked by silt or 
vegetation.  
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SPECIFIC MONITORING REQUIREMENTS FOR CO-DISPOSAL  

Monitoring serves to quantify any effect of the operation on the environment, especially the 
water regime, and act as an early warning system, so that any problems that arise can be 
identified and rectified. Such problems would include: 

• malfunctioning drainage systems,  

• cracks in the cover,  

• leaking liners, and  

• surface or groundwater pollution. 

Note: The monitoring requirements in “Landfill Operation Monitoring” and “Water Quality 
Monitoring” (Minimum Requirements for Waste Disposal by Landfill (Latest edition)) should 
be complied to.   

Operational monitoring 

The general objective of operational monitoring is to verify that all aspects of the disposal 
site, including any leachate management and treatment systems, conform to the required 
standards and the site Permit conditions. More specific objectives are:  

• To ensure that the accepted site design is properly implemented  

• To function as a control measure to ensure that the operation conforms to the required 
standards  

• To quantify any effect that the operation has on the environment and, in particular, any 
effect on the water regime  

• To serve as an early warning system, so that any problems that arise can be timeously 
identified and rectified. 

The extent and frequency of monitoring will depend on the site classification and will be 
indicated in the Permit.  

For further information see: Minimum Requirements for Waste Disposal by Landfill (Latest 
edition)., “Landfill Operation Monitoring”. 

Leachate and water quality monitoring 

The Permit Holder must ensure regular sampling and analysis of ground and surface water, 
leachate, the effluent, sludge or concentrates from any treatment system. The Permit Holder 
must also ensure interpretation of the findings. Records must be maintained of any impact 
caused by the disposal operation on the quality of the water regime in the vicinity of the 
site. This is required in terms of the Permit conditions. Additional samples may be 
necessary (Table 24). 
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TABLE 24: MINIMUM FREQUENCY OF WATER QUALITY MONITORING AT  
CO-DISPOSAL SITES 

 

Methane monitoring 

Landfill gas is a potential explosion hazard, where methane gas reaches concentrations of 
between 5 % and 15 % by volume of atmospheric gas composition. The risk of gas 
explosion must therefore be continually monitored. If monitoring indicates that there is any 
safety risk on account of landfill gas accumulation and/or migration, controls must be 
considered in consultation with the Relevant Authority.  

Air quality monitoring  

There is some risk of dust and the escape of contaminants by wind action. Hazardous air 
pollutants may therefore be dispersed from a landfill site as dust, or as gaseous substances. 
These have to be monitored separately.  

CLOSURE OF CO-DISPOSAL SITES  

Note: The section on “Rehabilitation, closure and end-use” (Minimum Requirements for 
Waste Disposal by Landfill (Latest edition)) applies. 

The objectives of disposal site closure are:  

• To ensure public acceptability of the implementation of the proposed End-use Plan.  

• To remediate the site to ensure that it is environmentally and publicly acceptable and 
suited to the implementation of the proposed end-use.  

Leachate

Run-off water quality

Surface water quality

Groundwater chemistry

Legend: m = monthly; 3m = 3 monthly; d = daily

m (if applicable)

d

m

3m
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While the sea is the ultimate natural sink for many of the wastes generated on land, it is 
becoming increasingly evident and more widely recognised that it has limitations in its 
assimilative capacity.  Careful management is required to ensure that this capacity is not 
exceeded and that the vital resources of the sea are not compromised. At the same time it 
may well be prudent to make use of the ocean’s capacity to assimilate wastes in situations 
where this represents the best practicable environmental option. Achieving a sensible 
compromise is an ongoing challenge for scientists and coastal managers. South Africa has 
never seriously considered this route for sludge disposal and it is unlikely that it presents an 
economically viable or environmentally acceptable option.  

Note: Disposal to the marine environment is NOT the ‘default’ option in coastal areas. 

The document “Operational policy for the disposal of land-derived water containing waste to 
the marine environment of South Africa” (DWAF, 2004) which was drawn up after extensive 
consultation amongst competent authorities and stakeholders, and with detailed reference 
to global experience, outlines DWAF’s and DEAT’s new thinking on sea discharges. The basic 
principles and ground rules together with a management framework are presented in the 
document.  A major shift in approach is signalled by the change from an effluent standards 
approach (i.e. enforcing compliance with effluent standards) to an approach that focuses on 
receiving water quality objectives which support the maintenance of fitness for use.  

Note: Where municipal wastewater receives preliminary treatment, sludge is not yet 
separated from the effluent and thus discharged according to the discharge standards 
prescribed in the licence. In instances where the receiving environment can absorb such 
inputs, sludge disposal is essentially taken care of.  

However, where effluents receive primary (partly separated) or higher treatment, 
solids are separated from the effluent and need to be dealt with separately. Sludge 
removed from the wastewater during primary or higher treatment must be disposed of on 
land according to the relevant Sludge Guideline Volumes or the Minimum Requirements 
(latest edition) for co-disposal on landfill. 

BASIC PRINCIPLES 

The Basic Principles provide the broad reference framework or direction within which the 
ground rules for the disposal of land-derived wastewater to the marine environment, as well 
as the management thereof, were developed. The basic principles pertaining to the 
Operational policy for the disposal of land-derived wastewater to the marine environment of 
South Africa (2004) are listed below. 

Principle 1: Pollution prevention, waste minimisation and precautionary 
approach 

• Pollution prevention aims at preventing waste production and pollution wherever 
possible 

• Minimisation of pollution and waste at source aims at minimising unavoidable wastes 
through technical interventions 
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• Responsible disposal aims at minimising environmental impact through applying the 
precautionary approach 

Principle 2: Receiving water quality objectives approach 

The requirements of the aquatic ecosystem, as well as the requirements of the beneficial 
uses of the water resource, will determine the objectives to be met (rather than following a 
uniform effluent standard approach as was the case with the General and Special Standard 
under the previous Water Act 54 of 1956). This principle applies to the marine environment 
as well. 

Principle 3: Integrated assessment approach 

The operational policy will adhere to the principles of Integrated Environmental 
Management, taking cognisance of concepts such as Strategic Environmental Assessment, 
and Environmental Impact Assessment.  

Principle 4: Polluter pays principle 

The responsibility for environmental costs incurred for rehabilitation of environmental 
damage and the costs of preventive measures to reduce or prevent such damage will be 
shifted to the impactors through, for example, the implementation of a waste discharge 
charge system. 

Principle 5: Participatory approach 

Transparent stakeholder participation will be required, not only as part of the decision 
making, but also through ongoing transparent and open communication on the status quo 
during design, construction and operations. 

GROUND RULES RELATED TO MUNICIPAL WASTEWATER 

Ground Rules are derived within the broader context of the Basic Principles and provide 
more specific rules that will be applied by Government when considering licence applications 
to dispose of land-derived wastewater to the marine environment. The ground rules 
discussed below have specific significance for municipal wastewater. 

Ground Rule No. 14 - Master plan for water supply/demand and wastewater 
treatment 

South Africa is a water scarce country. Marine disposal of land-derived municipal wastewater 
(particularly freshwater) will therefore only be considered where it has been evaluated in 
terms of the Water Services Development Plan for a particular municipal area. This 
requirement supports the concept of a ‘Master Plan for water supply/demand and 
wastewater treatment’, supporting the principles of pollution prevention, waste minimization 
and the precautionary and integrated assessment approach.  

Ground Rule No. 15 - Industrial wastewater management plan 

Municipal WWTP receiving industrial effluent will be subject to the Ground Rules for 
Industrial Wastewater. Service Providers or Local Authorities operating such treatment 
works will be required to prepare Industrial wastewater management plans.  
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Ground Rule No. 17 – DWAF Policy regarding Marine outfalls 

The new DWAF policy regarding municipal wastewater disposal to sea is clearly stated in 
Ground Rule No. 17: 

• Marine outfalls authorised after 31 May 2004  

- primary treatment will be required as a minimum for disposal of municipal 
wastewater to the offshore marine environment.  

• Marine outfalls that were already authorised by 31 May 2004  

- preliminary treatment will be accepted as a minimum requirement, provided that 
the receiving environment is suitable for this marine disposal and that the 
environmental (or resource) quality objectives are met.  

- future expansions or upgrades to such existing marine outfalls will require primary 
treatment of the wastewater prior to discharge unless it can be proven that key 
socio-economic factors require otherwise. Nevertheless, environmental (or resource) 
quality objectives must still be met. 

Ground Rule No. 18 – Sludge disposal according to Minimum Requirements 
The disposal of sludge arising from wastewater treatment facilities (e.g. primary, secondary 
and tertiary) must be in accordance with the Minimum Requirements for Waste Disposal by 
Landfill and the appropriate ‘Sludge Guidelines Volume’ or any future updates of such 
policies or guidelines. 
 

Ground Rule No. 20 - Detailed description of the waste stream  

An industry, discharging wastewater to a municipal WWTP or directly to the marine 
environment, will be required to provide a detailed description of the waste stream in terms 
of both volume (quantity) and quality (i.e. listing all substances present and their 
concentrations and loads). Where industries discharge wastewater to a WWTP, the water 
services provider is responsible for obtaining this information from the industry concerned. 
The DWAF or local authority may also require a detailed inventory of the raw materials, as 
well as process material, used by an industry. 

It will be the responsibility of an industry to supply a detailed description of their effluent to 
the DWAF. Such information is crucial to the authorisation process both in terms of 
evaluating potential impacts appropriately, and of evaluating alternative wastewater 
treatment options. 

Toxicity testing will not be considered as a substitute where detailed description of the 
composition of the wastewater is not available. However, these tests are valuable 
techniques to be used as supplementary tools for verifying impact assessment studies based 
on the detailed wastewater composition. 

Ground Rule No. 21 - Pre-treatment  

Industrial wastewater discharged to a municipal WWTP disposing to the marine 
environment, will be subject to appropriate pre-treatment. It is the responsibility of the local 
authority operating the WWTP to ensure compliance in this regard. Appropriate pre-
treatment is required to ensure that: 
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• The WWTP and associated equipment are not damaged; 

• Operation of the WWTP and the treatment or re-use of sludge are not impeded; 

• Discharge from the WWTP does not adversely affect the marine environment. 

MANAGEMENT FRAMEWORK 

The Management Framework provides the generic and structured approach within which 
the management and control of the disposal of land-derived wastewater to the marine 
environment of South Africa, needs to be conducted. 

Management institutions and administrative responsibilities 

The disposal of land-derived wastewater to the marine environment is currently governed by 
the DWAF under the National Water Act 36 of 1998. The DWAF works in consultation with 
other government departments. In the context of this operational policy, water use 
authorisation under section 21 of the NWA will be required for: 

• New applications to dispose of land-derived wastewater to the marine environment; 

• Existing discharges of land-derived wastewater to the marine environment that are not 
considered to be existing lawful water use in terms of Section 32 of the NWA; 

• Upgrades, extensions of existing WWTP or industries discharging to the marine 
environment that were not approved in terms of the original authorisation; 

• Change in effluent volume or composition (a licence is issued based on a specific effluent 
volume and composition, therefore if these change, the discharger legally must re-
apply). 

Note: Further information on local management institutions is provided in Operational policy 
for the disposal of land-derived water containing waste to the marine environment of South 
Africa: Guidance on Implementation, Section 3 (DWAF Water Quality Management Sub-
Series 13.3). 

Environmental quality objectives 

The area within which this management framework is applied must be determined, taking 
into account the anticipated influence of the proposed discharge, both in the near and far 
fields (e.g. an entire bay or ecosystem). 

Note: Guidance on procedures to be followed to determine the area boundaries, important 
ecosystems, beneficial uses and associated environmental quality objectives is provided in 
Operational policy for the disposal of land-derived water containing waste to the marine 
environment of South Africa: Guidance on Implementation, Section 4 (DWAF Water Quality 
Management Sub-Series 13.3). 

Activities and associated waste loads 

To ensure that possible cumulative and synergistic effects are taken into account, the waste 
loads of the activities under investigation, as well as those of existing waste inputs to the 
study area (both in terms of quantity and quality), need to be defined. 
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Note: Guidance on determining the specification for different types of wastewater is 
provided in Operational policy for the disposal of land-derived water containing waste to the 
marine environment of South Africa: Guidance on Implementation, Section 5 (DWAF Water 
Quality Management Sub-Series 13.3). 

Scientific and engineering assessment 

The objective of this component of the management framework is to refine the 
environmental quality objectives for a particular marine receiving environment and to 
establish whether a waste disposal practice that will comply with such environmental quality 
objectives can be designed. 

Note: Guidance on the procedures to be followed in the scientific and engineering 
assessment of land derived wastewater disposal to the marine environment is provided in 
Operational policy for the disposal of land-derived water containing waste to the marine 
environment of South Africa: Guidance on Implementation, Section 6 (DWAF Water Quality 
Management Sub-Series 13.3). Where appropriate, a distinction is made between 
requirements for a pre-assessment and a detailed investigation as specified within the 
licence authorisation process, discussed in detail in Section 3 of that document. 

Monitoring requirements 

Long-term monitoring plans need to be designed and implemented to enable the continuous 
evaluation of: 

• The effectiveness of management strategies and actions to comply with the licence 
conditions and design criteria 

• The trends and status of changes in the environment in terms of the health of important 
ecosystems and designated beneficial uses. 

Monitoring programs typically become part of the licence issued by the DWAF for a 
particular discharge under Section 21 of the NWA. Monitoring data must be evaluated 
against predetermined objectives (Table 25).  

Note: An industry, discharging to a WWTP or directly to the marine environment, will be 
required to provide a detailed description of the waste stream both in terms of volume and 
quality. Where industries discharge into a WWTP, the WWTP authority is responsible for 
obtaining this information from the industry concerned. 
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TABLE 25: MONITORING REQUIREMENTS FOR MARINE DISPOSAL  

Environmental Monitoring

System Performance Monitoring 

Wastewater volume

BOD/COD, total suspended solids, particulate organic carbon and nitrogen, 
inorganic nitrate and nitrite, total ammonia and dissolved reactive phosphate

The frequency of toxicity testing of the wastewater will depend on the actual 
variability in the wastewater composition

Site-specific and dependent on the type of wastewater discharge and the variability 
in its waste loads, as well as the site-specific physical, biogeochemical and 
ecological characteristics of the receiving environment and the variability thereof

Any other constituents present in the sludge/wastewater that could impact 
negatively on the receiving environment 

Flow

Composition of
wastewater

Toxicity testing

Setting clear
monitoring
objectives 

Physical inspection of the outfall system (for marine outfalls)

Hydraulic performance 

Compliance Monitoring

 

Contingency plans and mitigating actions 

Contingency plans and mitigating actions are required to minimize the risks to the 
environment in the event of malfunctioning, both during construction and operation. 
Decommissioning of a wastewater disposal scheme is also addressed. 

Note: Guidance on procedures to be followed in the design and implementation of 
monitoring programs and contingency plans is provided in Operational policy for the disposal 
of land-derived water containing waste to the marine environment of South Africa: Guidance 
on Implementation in Section 7 and 8, respectively (DWAF Water Quality Management Sub-
Series 13.3). 
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The principles of the Waste Management Series (Latest edition) comprising of the Minimum 
Requirements for the Handling, Classification and Disposal of Hazardous Waste, Minimum 
Requirements for Waste Disposal by Landfill and Minimum Requirements for the Monitoring 
of Water Quality at Waste Management Facilities have been adopted for sludge disposal on 
land in Volume 3 of the Sludge Guidelines. Since sludge is an industry specific waste, not all 
the requirements in the above mentioned documents are applicable to land disposal of 
sludge. Therefore, only the requirements relevant to sludge disposal were included in 
Volume 3. 

The disposal of sludge to the marine environment is still debated nationally and 
internationally and the principles of the Operational policy for the disposal of land-derived 
water containing waste to the marine environment of South Africa (DWAF, 2004) have been 
adopted in Volume 3 for sludge disposal to the marine environment.  

Volume 3 of the Sludge Guidelines informs the reader regarding the legal requirements for 
sludge disposal on land (both on-site and off-site), co-disposal on landfill and disposal to the 
marine environment. It also states clearly that beneficial use of sludge is encouraged and 
that sludge disposal would be considered as a last resort. Therefore, sludge producers would 
need to provide proof of the beneficial use options considered, feasibility studies to 
implement these options and efforts to improve the sludge quality should that be the 
limiting factor for beneficial use.   

Should disposal be the only alternative management option for sludge, it becomes a ‘waste’ 
by definition and restrictions and requirements should be applied to protect the receiving 
environment. These restrictions and requirements become more stringent with deteriorating 
sludge quality and the vulnerability of the receiving environment. Especially at existing 
disposal sites, where the necessary criteria for disposal sites are not met, the management 
and monitoring requirements increase substantially. The development of closure and 
remediation plans is introduced to ensure sustained acceptability.  

It is recognized that new information is constantly generated and it has been recommended 
that the Sludge Guidelines be revised every 5 to 10 years. This will allow the South African 
wastewater industry sufficient time to implement these Guidelines and highlight 
shortcomings, constraints and operational difficulties. Furthermore, by implementing the 
monitoring requirements stipulated in these Guidelines, case specific data will be generated 
that will enrich our local knowledge base. 

 

 

 

 




