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Executive Summary 

Shangoni AquiScience, a division of Shangoni Management Services (Pty) Ltd, was appointed by Lucky 

Star Operations Ltd (LSO), an Oceana Group Company, for assistance with an application for the 

exclusion of a waste stream or a portion of a waste stream from the definition of waste. The application 

was compiled according to the requirements of the GN 715 in GG 41777 of 18 July 2018 (Regulations 

regarding the exclusion of a waste stream or a portion of a waste stream from the definition of waste). 

Supporting documentation (this report) to the application include a Risk Assessment in terms of 

Regulation 8 of the Waste Exclusion Regulations and a Risk Management plan in terms of Regulation 

10 of the Waste Exclusion Regulations.  

 

The objective of the project is to submit an application to the minister of The Department of Environment, 

Forestry and Fisheries (“DEFF”) to exclude coal ash from the definition of “waste” as per the 

requirements of the GN 715 in GG 41777 of 18 July 2018 (Regulations regarding the exclusion of a 

waste stream or a portion of a waste stream from the definition of waste). 

 

The scope of work entails the following: 

1. Risk assessment as per the Legislative Framework, to include: 

a. A leachate analyses and potential to produce acidic leachate. 

2. Risk management plan. 

3. Report based on 1 & 2 above. 

4. Application form. 

5. Submission DEFF. 

 

This report contains the risk assessment and risk management plan as well as the methodology 

followed. The report will be attached as supporting documentation to the DEFF exclusion of waste 

application form.  

 

Based on the data generated and the assessment it is concluded that the ash is a low risk waste with 

low potential for contaminant release but does require some level of control and ongoing management 

to protect health and the environment. The potential impacts during beneficial re-use will have little real 

effect and will not have an influence on or require modification of the activities.  Certain mitigation factors 

are, however, recommended to manage the material in an environmentally sustainable manner to 

ensure that little/no cumulative impacts affect the environment.  
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1 Introduction 

Shangoni AquiScience, a division of Shangoni Management Services (Pty) Ltd, was appointed by Lucky 

Star Operations Ltd (LSO), an Oceana Group Company, for assistance with an application for the 

exclusion of a waste stream or a portion of a waste stream from the definition of waste. The application 

was compiled according to the requirements of the GN 715 in GG 41777 of 18 July 2018 (Regulations 

Regarding the Exclusion of a Waste Stream or a Portion of a Waste Stream from the Definition of 

Waste). Supporting documentation to the application include a Risk Assessment in terms of Regulation 

8 of the Waste Exclusion Regulations and a Risk Management plan in terms of Regulation 10 of the 

Waste Exclusion Regulations.  

 

The waste generating process is as follows:  

Coal is burned as a heating fuel for steam generation. Ash is collected from the process through a wet 

conveyor system and Multi-Cyclone Dust Collector units. Fly ash and bottom ash are collected.  

 

Two identical processes occur at Lucky Star, Lucky Star: St Helena Bay and Amawandle Pelagic: 

Laaiplek near Velddrif. A detail description of waste generating process can be viewed in Appendix A. 

 

2 Legislative Framework 

Criteria for exclusion of a waste stream or portion of a waste stream from the definition of waste:  

• The Minister may exclude a waste stream or a portion of a waste stream, from the definition of 

waste for the purposes of beneficial use, provided that the – 

a) application demonstrates that the waste is being or has been or will be used for a beneficial 

purpose either locally or internationally; 

b) applicant undertakes a risk assessment and submits a risk management plan demonstrating 

that the intended beneficial use of the excluded waste can be managed in such a way as to 

ensure that the intended beneficial use will not result in significant adverse impacts on the 

environment; and 

c) risk management plan developed and responding to the risks identified in the risk assessment 

undertaken in terms of paragraph (b) above accompanies any delivery of the excluded waste 

to the user. 

 

Elements of the Risk Assessment: 

• A risk assessment undertaken in terms of regulation 7(b) must include the following elements: 

a) provide information that is facility based; 

b) description and source of the waste; 

c) intended uses of the excluded waste; 
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d) description of the methodology used to assess the hazardous characteristics of the waste that 

is to be excluded; 

e) identification of any potential risks relating to all the activities associated with the intended 

beneficial use of the excluded waste; and 

f) identification of mitigation measures that can be used to manage the risks identified in 

paragraph (e) above. 

• The results of the risk assessment must be used as the basis of a risk management plan. 

 

Contents of the Risk Management Plan: 

• The risk management plan contemplated in regulation 7(c) must include the following: 

a) a Safety Data Sheet which complies with the requirements of SANS 10234, where the waste 

material is classified as hazardous (refer to Appendix B for Safety Data Sheets); 

b) permitted uses for which the waste material may be used; and 

c) a mechanism to record the amount of waste distributed to specific users for a permitted use; 

including the number of enterprises established or supported and the extent to which previously 

disadvantaged individuals have been supported. 

 

3 Objective and Scope of Works 

The objective of the project is to submit an application to the minister of The Department of Environment, 

Forestry and Fisheries (“DEFF”) to exclude coal ash from the definition of “waste” as per the 

requirements of the GN 715 in GG 41777 of 18 July 2018 (Regulations regarding the exclusion of a 

waste stream or a portion of a waste stream from the definition of waste). 

 

The scope of work entails the following: 

1. Risk assessment as per the Legislative Framework. 

a. A leachate analyses and potential to produce acidic leachate. 

2. Risk management plan. 

3. Report based on 1 & 2 above. 

4. Application form. 

5. Submission DEFF. 

 

This report contains the risk assessment and risk management plan as well as the methodology 

followed. The report will be attached as supporting documentation to the application form submitted to 

the DEFF.  
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4 Methodology 

4.1 Leachate assessment 

A leach procedure was performed on ash material to assess the potential of harmful substances to be 

released if exposed to water. A 1:20 ratio (solid: water) was used as is prescribed by the National Norms 

and Standards for the Assessment of Waste for Landfill Disposal (GNR 635). Note that this standard 

was used for reference purposes only so to assess the risk of beneficial usage and potential for 

contamination since the ash is not earmarked for disposal but rather beneficial re-use, that include: 

i. Cementitious - Cement, Brick and Block Making;   

ii. Road Construction; and 

iii. Geopolymers - including all cast products, i.e. Paving, Poles, Curb stones 

 

The criteria below were used to determine the risk for contaminant release (Table 1). 

 

Table 1: Description of risk (as per GNR 635 Regulations for disposal to land) 

Criteria 

Waste Disposal 

Risk Rating 

Description of Risk associated with disposal to land 

LC > LCT3, or TC > 

TCT2 

Type 0: Very High 

Risk 

Considered very high-risk waste with a very high potential for contaminant 

release. Requires very high level of control and ongoing management to 

protect health and environment. 

LCT2 < LC ≤ LCT3, 
or TCT1 < TC ≥ TCT2 

Type 1: High Risk 

Considered high risk waste with a very high potential for contaminant 

release. Requires very high level of control and ongoing management to 

protect health and environment. 

LCT1 < LC ≤ LCT2 
and TC ≤ TCT1 

Type 2: Moderate 

Risk 

Considered moderate risk waste with some potential for contaminant 

release. Requires proper control and ongoing management to protect 

health and the environment. 

LCT0 < LC ≤ LCT1 
and TC ≤ TCT1 

Type 3: Low Risk 

Low risk waste with low potential for contaminant release. Requires some 

level of control and ongoing management to protect health and the 

environment.  

TC < 20 x LCT1, or LC 

≤ LCT1 and TC ≤ 
TCT1 

Type 4: Inert Waste 

Very low risk waste that- 

(a) Does not undergo any significant physical, chemical or biological 

transformation; 

(b) does not burn, react physically or chemically or otherwise affect any 

matter with which it may come into contact; and 

(c) does not impact negatively on the environment because of its very low 

pollutant content and because the toxicity of its leachate is insignificant.  

Only basis control and management required.  

LCT Leachable Concentration Threshold 

TCT Total Concentration Threshold 

* Note that due to the method of beneficial use and application, only the leachable fractions were determined  
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4.2 Acid-Base-Accounting and Net Acid Generation  

Acid drainage is caused by the oxidation of sulphidic compounds such as the mineral constituent of 

rocks and soils (mostly of pyritic origin) that is often present in coal. Most streams affected by coal mine 

drainage are acidic (pH 2.5 to 6.0), with high iron and sulphate concentrations. 

 

The coal ash was subjected to procedures to determine whether the material would still possess acid 

potential after the boiler process. 

 

Acid Base Accounting (“ABA”) is a set of quick, simple analytical procedures for screening materials to 

determine their potential to become acid producing. These methods for interpreting the results include: 

1. Total sulphur is used as a first level screening parameter for acid mine drainage potential.  

o Total sulphur concentrations below 0.30% are believed to be too low to sustain acid 

generation.  

2. Acid Potential (“AP”) is a measure of the potential of the rock material to produce acid. The formula 

for calculating AP is AP = 31.25 x S; where S is the total sulphur concentration of the sample in 

weight percentage, and the AP is in kg CaCO3 equivalent per ton sample (Usher et al., 2003). 

a. Note that the AP is calculated with total S while only the sulphide minerals (for example 

pyrite) can generate acidity. 

b. AP will therefore most probably be an overestimation. 

2. Neutralising Potential (“NP”) is a measure of the potential of the material to neutralise acidity 

that it produces. It measures the buffering capacity present in the rock due to carbonate, 

alkaline earth and base minerals. The method used in this study is the EPA-600 Modified Sobek 

method. NP is expressed as kg CaCO3 equivalent per ton of sample.  

2. Net neutralisation potential (NPP) is calculated by subtracting the AP from the NP: NNP = NP 

– AP.  

o If NNP (NP – AP) < 0, the sample has the potential to generate acid. 

o If NNP (NP – AP) > 0, the sample has the potential to neutralise acid produced. 

3. Paste pH is a measure of the pH of the crushed sample (<300 mm) in a slurry with distilled water 

and gives a rapid measure of the current geochemical condition of the sample due to the presence 

of weathering products on the surfaces and ion exchange.  

o An acidic paste pH indicates the potential exists for a rock to be acid generating over 

the short term. 

4. The neutralising potential ratio (“NPR”) is the ratio of NP to AP.  

o NPR <1 indicates a potentially acid forming rock, and NPR>4 indicates a non-acid 

forming rock. NPR between 1 and 4 is indeterminate, and further tests would be 

required to establish whether there is potential for AMD. 

 

Sulphide-sulphur species are the primary source of acid, acidity and potentially harmful elemental 

species in the drainage or leachate. Any sample containing sulphide minerals will generate acidity or 
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acidic drainage through oxidation of sulphide in the absence of acid neutralising potential. During the 

oxidation process of sulphide minerals, the sulphidic component (S2
-) is oxidised to sulphate (SO4

2-) 

and acidity (H+) is generated in the process. Ferrous iron (Fe2+) ions are released if the sulphide is in 

the common pyritic form (FeS2). Common sulphidic minerals include pyrite (FeS2), pyrrhotite (FeS), 

arsenopyrite (FeAsS), chalcopyrite (CuFeS2), galena (PbS), cobaltite (CoAsS), gersdorffite (NiAsS) and 

millerite (NiS).  

 

Some of the sulphur in a sample may be present in non-acid producing sulphates or native sulphur. If 

a significant part of the total sulphur occurs as sulphate-sulphur, instead of potentially acid generating 

sulphide-sulphur, the overall risk of acid generation is significantly reduced. However, the vice versa 

is also true. 

Note that the acid potential results are based on the total sulphur content of the samples and will 

therefore most probably be an overestimation. 

 

In the Net-Acid Generating (“NAG”) test hydrogen peroxide (H2O2) is used to oxidize sulphide minerals 

to predict the acid generation potential of the sample. 

 

The NAG test provides a direct assessment of the potential for a material to produce acid after a period 

of exposure (to a strong oxidant) and weathering. The test can be used to refine the results of the ABA 

predictions or if the ABA test is inconclusive. 

 

The static NAG test involves the addition of 25 ml of 30% H2O2 to 0.25 g of sample in a 250-ml wide 

mouth conical flask, or equivalent. The sample is covered with a watch glass and placed in a fumehood 

or well-ventilated area. Once "boiling" or effervescing ceases, the solution is allowed to cool to room 

temperature and the final pH (NAG pH) is determined. A quantitative estimation of the amount of net 

acidity remaining (the NAG capacity) in the sample is determined by titrating it with NaOH to pH 4.5 to 

obtain the NAG Value. 

 

The NAG screening criteria as described by Miller et. al. (1997) are summarised in Table 2. 

 

Table 2: NAG screening criteria (Miller, et. al., 1997) 

Rock Type NAG pH NAG Value (H2SO4 kg/t) NNP (CaCO3 kg/t) 

Rock Type Ia. High Capacity Acid 

Forming 

<4 >10 Negative 

Rock Type Ib. Lower Capacity Acid 

Forming 

<4 ≤10 Negative 

Uncertain, possibly Ib <4 >10 Positive 

Uncertain ≥4 0 Negative 

Rock Type IV. Non-Acid Forming ≥4 0 Positive 
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5 RESULTS 

5.1 Leachate Results 

The leach test was performed to determine the chemical components that may be expected to leach 

from the materials under natural conditions. The results are indicated in Table 3.  

 

The leachate assessment shows that TDS is relatively raised with chloride (Cl), sodium (Na) and 

sulphate (SO4) being the dominant ions in solution.  Other major ions that recorded in relatively raised 

concentrations include calcium (Ca), magnesium (Mg) and potassium (K). The pH was recorded as 

circum-neutral (8.17) and therefore the P Alkalinity1 recorded below detection limits.  The M Alkalinity2 

was recorded as 32.2 mg/l, representing bicarbonate alkalinity. All trace metals and metalloids recorded 

in very low or undetected limits. The leachable Cl content of 505 mg/l exceeds the LCT0 limits of <300 

mg/l but remain well within the LCT1 limits.   

 

Table 3: Leachable inorganic concentration results evaluated according to the Leachable Concentration Threshold 

(LCT) Limits  

Elements & Chemical Substances  
Composite ash 

sample 

Duplicate 

sample (QC) 

LCT0 

(GNR635) 

LCT1 

(GNR635) 

pH 8.17 8.16 n/a n/a 

TDS (mg/l) 856.0 848.0 1000 12500 

EC (mS/m) 150 149 n/a n/a 

P Alk, carbonate alkalinity (mg/l CaCO3) <0.6 <0.6 n/a n/a 

M Alk, total alkalinity (mg/l CaCO3)  32.2 32.0 n/a n/a 

F, fluoride (mg/l) <0.1 <0.1 100 10000 

Cl, chloride (mg/l) 505 506 300 15000 

NO3, nitrate (mg/l) <0.1 <0.1 11 550 

SO4, sulphate (mg/l) 75.8 74.96 250 12500 

Ag, silver (mg/l) <0.001 <0.001 n/a n/a 

Al, aluminium (mg/l) 0.480 0.455 n/a n/a 

As, arsenic (mg/l) 0.005 0.005 0.01 0.5 

Au, gold (mg/l) <0.001 <0.001 n/a n/a 

B, boron (mg/l) 0.042 0.043 0.5 25 

Ba, barium (mg/l) 0.213 0.208 0.7 35 

Be, beryllium (mg/l) <0.001 <0.001 n/a n/a 

Bi, bismuth (mg/l) <0.001 <0.001 n/a n/a 

 

1 The P-alkalinity is a measure of the amount of acid required to drop the pH to approximately 8.3. This measure the amount 

of any carbonate or hydroxide alkalinity present. 
2 The M-alkalinity is a measure of the amount of acid it takes to drop the pH to approximately 4.3. This directly measure the 

amount of any bicarbonate, carbonate, and hydroxide alkalinity present, depending upon the starting pH. 
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Elements & Chemical Substances  
Composite ash 

sample 

Duplicate 

sample (QC) 

LCT0 

(GNR635) 

LCT1 

(GNR635) 

Ca, calcium (mg/l) 39.3 39.6 n/a n/a 

Cd, cadmium (mg/l) <0.0001 <0.0001 0.003 0.15 

Ce, cerium (mg/l) <0.001 <0.001 n/a n/a 

Co, cobalt (mg/l) <0.001 <0.001 0.5 25 

Cr, chromium (mg/l) 0.004 0.004 0.1 5 

Cs, caesium (mg/l) <0.001 <0.001 n/a n/a 

Cu, copper (mg/l) 0.005 0.004 2.0 100 

Fe, iron (mg/l) <0.001 <0.001 n/a n/a 

Ga, gallium (mg/l) 0.003 0.003 n/a n/a 

Ge, germanium (mg/l) <0.001 <0.001 n/a n/a 

Hf, hafnium (mg/l) <0.001 <0.001 n/a n/a 

Hg, mercury (mg/l) 0.0004 0.0004 0.006 0.3 

Ho, holmium (mg/l) <0.001 <0.001 n/a n/a 

Ir, iridium (mg/l) <0.001 <0.001 n/a n/a 

K, potassium (mg/l) 8.68 8.77 n/a n/a 

La, lanthanum (mg/l) <0.001 <0.001 n/a n/a 

Li, lithium (mg/l) 0.094 0.090 n/a n/a 

Mg, magnesium (mg/l) 16.6 16.8 n/a n/a 

Mn, manganese (mg/l) <0.001 <0.001 0.5 25 

Mo, molybdenum (mg/l) 0.013 0.013 0.07 3.5 

Na, sodium (mg/l) 227 233 n/a n/a 

Nb, niobium (mg/l) <0.001 <0.001 n/a n/a 

Nd, neodymium (mg/l) <0.001 <0.001 n/a n/a 

Ni, nickel (mg/l) 0.001 0.001 0.07 3.5 

Pb, lead (mg/l) <0.001 <0.001 0.01 0.5 

Pt, platinum (mg/l) <0.001 <0.001 n/a n/a 

Rb, rubidium (mg/l) 0.009 0.008 n/a n/a 

Sb, antimony (mg/l) <0.001 <0.001 0.02 1 

Sc, scandium (mg/l) <0.001 <0.001 n/a n/a 

Se, selenium (mg/l) 0.001 0.003 0.01 0.5 

Si, silicon (mg/l) 1.81 1.84 n/a n/a 

Sn, tin (mg/l) <0.001 <0.001 n/a n/a 

Sr, strontium (mg/l) 0.680 0.663 n/a n/a 

Ta, tantalum (mg/l) <0.001 <0.001 n/a n/a 

Te, tellurium (mg/l) <0.001 <0.001 n/a n/a 

Th, thorium (mg/l) <0.0001 <0.0001 n/a n/a 

Ti, titanium (mg/l) 0.002 0.002 n/a n/a 
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Elements & Chemical Substances  
Composite ash 

sample 

Duplicate 

sample (QC) 

LCT0 

(GNR635) 

LCT1 

(GNR635) 

Tl, thallium (mg/l) <0.001 <0.001 n/a n/a 

U, uranium (mg/l) 0.0001 0.0001 n/a n/a 

V, vanadium (mg/l) 0.013 0.014 0.2 10 

W, tungsten (mg/l) 0.002 0.002 n/a n/a 

Y, yttrium (mg/l) <0.001 <0.001 n/a n/a 

Zn, zinc (mg/l) 0.003 0.004 5 250 

Zr, zirconium (mg/l) <0.001 <0.001 n/a n/a 

Cr6+, hexavalent chromium (mg/l) <0.05 <0.05 6.5 500 

 

5.2 Acid base accounting (ABA)  
The ABA results are displayed in Table 4 and the NAG results in Table 5. 

 

Table 4: ABA results 

 

 

 

 

 

 

Based on the results displayed in Table 4 the following: 

• The ash sample recorded a slightly alkaline pH of 9.13.  

• The ash sample recorded relatively high total sulphur (S) content of >0.30%. 

• The acid potentials (AP) are substantially greater than the neutralising potentials (NP) and 

recorded net neutralisation potentials (NPP) and neutralising potential ratios (NPR) of <1. 

• The alkaline paste pH indicates a non-acid forming tendency but the NNP and NPR of <1 reveal 

an acid forming tendency.  

• It must be mentioned that the NNP and NPR were calculated with total sulphur content and not 

total sulphide content and the AP is therefore an overestimation. 

• The results of the ABA are inconclusive and should be refined with NAG data (refer to following 

section). 

 

5.3 Net acid generation (NAG) 
The NAG results are shown in Table 5. The NAG pH recorded >4.5 with an equivalent of <0.01 kg 

H2SO4/t and can therefore be regarded as material with non-acid forming tendencies.  

 

Table 5: Net acid generation  

Sample ID  

Paste pH 
Total 

Sulphur 
AP*1 NP 

NNP  
(NP-AP) 

NPR 
(NP:AP) 

Total 
carbon 

- % 
kg 

CaCO3/t 
kg 

CaCO3/t 
kg 

CaCO3/t 
AP:NP % 

Ash sample 9.13 0.86 26.8 15.8 -11.0 0.59 34.5 

 QC sample 9.15 0.80 25.1 16.2 -8.97 0.643 35.3 
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Description 

NAG pH: 

(H2O2) 

NAG at pH 4.5 

(kg H2SO4/t) 

NAG at pH 7 

(CaCO3 kg/t) 
Type 

Ash sample 6.32 <0.01 0.36 

Type IV. Non-Acid 

Forming 

 QC sample 6.33 <0.01 0.32 

Type IV. Non-Acid 

Forming 

 

6. RISK ASSESSMENT  
6.1 Impact Assessment methodology 
The impact assessment focuses on the identification of the major impacts that the activities, processes 

and actions may have on the receiving environment.  It indicates the major impacts that these activities 

may have on the environmental components associated with handling, storing or transporting the ash. 

 

The assessment as contained within this report aimed to achieve the following: 

• To provide a detailed assessment of the environment that could potentially be affected by the 

proposed activities. 

• To identify and recommend appropriate mitigation measures for potentially significant related 

impacts. 

 

The environmental risk of any aspect is determined by a combination of parameters associated with 

the impact. Each parameter connects the physical characteristics of an impact to a quantifiable value 

to rate the environmental risk.  

 

Impact assessments should be conducted based on a methodology that includes the following: 

• Clear processes for impact identification, predication and evaluation. 

• Specification of the impact identification techniques. 

• Criteria to evaluate the significance of impacts. 

• Design of mitigation measures to lessen impacts. 

• Definition of the different types of impacts (indirect, direct or cumulative). 

• Specification of uncertainties. 

 

After identification of the impacts, the nature and scale of each impact is predicted. The impact 

prediction provides a basis from which the significance of each impact is determined. Appropriate 

mitigation measures are subsequently developed with the impact and scale of impact as reference.    

 

An impact assessment is inherently a prediction of eventualities that could possibly/probably occur in 

future, based on an interpretation/assessment of data/information available at the time of compilation 

of such an assessment. The methodology that was employed during the impact assessment follows 
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international best practice. The impact assessment considered the potential impacts of the proposed 

project activities on natural resources such as surface water and groundwater resources and air. It is 

based on defining and understanding the three basic components of the risk, i.e. the source of the risk, 

the pathway and the target that experiences the risk (receptor).  

 

 

6.2 Risk Assessment in terms of Regulation 8 of the Waste 
Exclusion Regulations 

A prescribed set of factors and criteria were used to assess the impacts of the activities. These factors 

and criteria as proposed by the DEFF are shown in Table 6 and discussed below. 

 

Table 6: Factors and criteria used for the risk assessment 

Criteria 

MAGNITUDE (Severity) DURATION 

10 – Very high 5 – Permanent (longer than 10 years) 

8 - High 4 – Long-term (5 to 10 years) 

6 – Moderate 3 – Medium-term (12 months to 5 years) 

4 – Low 2 – Short-term (0 to 12 months) 

2 - Minor 1 - Immediate 

SCALE PROBABILITY (Likelihood) 

5 - International 5 – Definite 

4 – National 4 – Highly probable 

3 – Regional 3 – Medium probability 

2 – Local  2 – Low probability 

1 – Site only 1 – Improbable 

0 - None 0 - None 

 

Magnitude 

Magnitude measures the size of the impact. 

 

Duration 

Duration refers to the lifetime of the impact i.e. how long it will last. 

 

Scale 

The scale refers to the extent of the impact. 

 

Probability 

The probability refers to the chance of impact to occur. The potential impact could be most likely to 

occur, unlikely, etc. 
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Assessment of Significance of impact 

Significance rating of the potential impacts illustrates the importance of the impact itself. The size of 

area affected by pollution may be extremely high, but the significance of this effect is dependent on the 

concentration or level of pollution in that area. In order to determine the significance of impact, the 

following method was used: 

 

Significance Points (SP) = (Magnitude + Duration + Scale) x Probability 

 

The values of Significance Points (“SP”) are then ranged as in Table 7: 

 

Table 7: Ratings and descriptions of the SP values 

Rating Description 

SP>60 Indicates high 

environmental 

significance 

An impact which could influence the decision about whether to proceed with 

the activities regardless of any possible mitigation. 

SP 30 – 60 Indicates moderate 

environmental 

significance 

An impact or benefit which is sufficiently important to require management, 

and which could have an influence on the decision unless it is mitigated. 

SP <30 Indicates low 

environmental 

significance 

Impacts with little real effect and which will not have an influence on or 

require modification of the activities. 

+ Positive impact An impact that is likely to result in positive consequences/effects. 

 

The risk is assessed without mitigation is shown in Table 8.  
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Table 8: Risk Assessment without Mitigation 

Activity Risk description 
Environmental 

Receptors 

Assessment of Risk 

Significance 

Impact Probability Magnitude Duration Scale 

Storage 

Accidental 

spillage into the 

environment 

Soil Soil contamination 3 3 3 1 21 

Surface water 

Ash carried by 

run-off deposited 

in storm water 

channels and 

water body in the 

vicinity of the ash 

storage area 

3 3 2 2 21 

Groundwater 

Seepage into 

groundwater and 

contamination 

3 3 3 2 24 

Leachate from 

stockpiled 

material during 

rainfall 

Soil Soil contamination 3 3 3 1 21 

Surface water 

Ash carried by 

run-off deposited 

in storm water 

channels and 

water body in the 

vicinity of the ash 

storage area 

3 3 2 2 21 
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Activity Risk description 
Environmental 

Receptors 

Assessment of Risk 

Significance 

Impact Probability Magnitude Duration Scale 

Groundwater 

Seepage into 

groundwater and 

contamination 

3 3 3 2 24 

Windblown ash Air 

Localised dust 

generation and 

air pollution 

3 3 3 1 21 

Loading of ash 

onto trucks 

Accidental 

spillage into the 

environment 

Air 

Localised dust 

generation and 

air pollution 

3 3 2 2 21 

Transportation Windblown ash 

Air 

Localised dust 

generation and 

air pollution 

3 3 3 2 24 

Soil Soil contamination 3 3 3 1 21 

Surface water 

Ash carried by 

run-off deposited 

in storm water 

channels and 

water body in the 

vicinity of the ash 

storage area 

3 3 2 2 21 
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Activity Risk description 
Environmental 

Receptors 

Assessment of Risk 

Significance 

Impact Probability Magnitude Duration Scale 

Groundwater 

Seepage into 

groundwater and 

contamination 

3 3 3 2 24 

Brick 

manufacturing 

Windblown ash Air 

Localised dust 

generation and 

air pollution 

3 4 2 2 24 

Dust generation 

due to mixing 

process 

Air 

Localised dust 

generation and 

air pollution 

3 4 2 2 24 

Spillage due to 

mixing processes 

Soil  Soil contamination 3 3 3 1 21 

Surface water 

Ash carried by 

run-off deposited 

in storm water 

channels and 

water body in the 

vicinity of the ash 

storage area 

3 3 2 2 21 

Groundwater 

Seepage into 

groundwater and 

contamination 

3 3 3 2 24 

 

 



Risk Assessment and Risk Management Report for the Exclusion of Coal Ash as Waste Page 19  

 

Shangoni AquiScience, a division of Shangoni Management Services (Pty) Ltd 

7. Risk Management Plan 

7.1 Risk management plan for the beneficial use of the ash material 

The risk management plan as proposed for the generator and/ or user/s of the ash during the beneficial 

use of the waste is tabulated in Table 9. 

 

Table 9: Risk management plan for the beneficial use of the ash material (brickmaking) 

Activity Risk 

Description 

Action(s) to minimise/ manage the risk Responsibility (Who is 

responsible to do it) 

1. Loading of ash 

onto trucks 

Uncontrolled 

dispersion of 

ash/dust 

Preventative mitigation measure 

• Dust management during loading of ash 

through wetting of ash. 

• Stop loading of ash during extreme wind 

conditions. 

Ash generator  

Corrective mitigation measure 

• Wearing of relevant PPE (dust mask and 

eye protection) during ash loading. 

Ash generator employees 

Ash transporters 

2. Transportation 

of ash 

Uncontrolled 

dispersion of 

ash/dust 

Preventative mitigation measure 

• Dust management during transportation will 

include ensuring vehicles follow an 

approved route that will limit the exposure of 

dust in communities. 

• Side tippers with tarpaulin devices will be 

recommended for the transportation of ash, 

however, those that cannot be covered will 

not be filled and will be required to go 

through a dust suppression (wetting) 

process. 

Corrective mitigation measure 

• None 

Ash transporters 

Preventative mitigation measure 

• Compliance with the Road Traffic Act. 

Corrective mitigation measure 

• Implementation of the Emergency response 

plan. 

• Use of Safety Data Sheet (SDS) with hazard 

classification which is provided to all 

customers and transporters. 
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Activity Risk 

Description 

Action(s) to minimise/ manage the risk Responsibility (Who is 

responsible to do it) 

3. Off-loading of 

ash 

Uncontrolled 

dispersion of 

ash/dust 

Preventative mitigation measure 

• Dust management during loading of ash 

through wetting of ash. 

• Stop off-loading of ash during extreme wind 

conditions. 

Corrective mitigation measure 

• Wearing of relevant PPE (dust mask and 

eye protection) during ash off-loading. 

Ash transporters 

Ash users 

4. Storage of ash Uncontrolled 

dispersion of 

ash/dust 

Preventative mitigation measure 

• Dust management during loading of ash 

through wetting of ash. 

• Avoid loading of ash during extreme wind 

conditions. 

Corrective mitigation measure 

• Wearing of relevant PPE (dust mask and 

eye protection) when working in ash storage 

area. 

Preventative mitigation measure 

• Storage area designed to prevent rainfall 

run-off from carrying ash away. 

• Discourage excessive storage of ash - 

Facilities storing more than a 100 m3 of ash 

at a time, should have a firm impermeable 

surface on which to place the ash and a 

system to collect and store run-off arising 

from the ash storage facility. 

 

Corrective mitigation measure 

• The use of Safety Data Sheet (SDS) with 

hazard classification which is provided to all 

ash users. 

• Clean-up plan to be implemented where ash 

is carried way from storage area. 

Ash users 

5. Handling of ash 

(i.e. screening, 

crushing, blending 

etc.) 

Uncontrolled 

dispersion of 

ash/dust 

Preventative mitigation measure 

• Dust management during loading of ash 

through wetting of ash. 

Ash users 
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Activity Risk 

Description 

Action(s) to minimise/ manage the risk Responsibility (Who is 

responsible to do it) 

• Adherence to production process and 

product standards and regulations. 

Corrective mitigation measure 

• Wearing of relevant PPE (dust mask and 

eye protection) during ash handling. 

6. Disposal of ash 

and ash 

containing 

products 

Uncontrolled 

dispersion of 

ash/dust 

Preventative mitigation measure 

• The use of Safety Data Sheet (SDS) where 

disposal guidance is provided. 

• The use of the National Norms and standard 

for the assessment of waste for disposal and 

the Regulations for the classification and 

management of waste. 

Corrective mitigation measure 

• Clean-up plan to be implemented where ash 

is not disposed properly. 

Ash users 

7. Residual ash 

stockpiled after 

closure, 

decommissioning 

or change of 

ownership of user 

facility 

Uncontrolled 

dispersion of 

ash/dust 

Preventative mitigation measure 

• Contractual agreement with ash customers 

to include the following clause: "The owner 

of the facility, including the subsequent 

owner of the facility will remain responsible 

for any adverse impacts on the 

environment and health stemming from 

stockpiled ash, even after operations have 

ceased. 

Corrective mitigation measure 

• Land remediation 

Ash users 

 

7.2 Beneficial uses locally or internationally of the waste material  

As per requirements of the GN 715 in GG 41777 of 18 July 2018, Regulation 7 (a) (Regulations 

Regarding the Exclusion of a Waste Stream or a Portion of a Waste Stream from the Definition of 

Waste), the application must demonstrate that the waste is being or has been or will be used for a 

beneficial purpose either locally or internationally. Below is references to literature where the waste 

material at issue (“coal ash”) is used for beneficial use. 
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7.2.1 Ash as an engineering material 

Data published by the US Department of Transportation shows that up to 32% of fly ash is currently 

being used for beneficial purposes, the majority of which is used for cement and concrete, structural 

fills and in road building (bases and sub-bases).  

 

Several ASTM3 guidelines have been printed on the beneficial use of ash in engineering principles 

(Table 10).  

 

Table 10: Table 1-2: Fly ash uses (US Department of Transportation) 

ACI 229R Controlled Low Strength Material (CLSM) 

ASTM C 311 Sampling and Testing Fly Ash or Natural Pozzolans for Use as a Mineral Admixture in Portland Cement Concrete 

AASHTO M 295 

ASTM C 618 

Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Portland Cement Concrete 

ASTM C 593 Fly Ash and Other Pozzolans for Use With Lime 

ASTM D 5239 Standard Practice for Characterizing Fly Ash for Use in Soil Stabilization 

ASTM E 1861 Guide for the Use of Coal Combustion By-Products in Structural Fills 

 

Additional references in the design and construction for highway engineers are listed below. 

 

Portland Cement Concrete 

• ACI Manual of Concrete Practice, American Concrete Institute, Farmington Hills, Michigan. 

• Fast Track Concrete Pavements, Technical Bulletin 004P, American Concrete Pavement 

Association, Skokie, Illinois, 1994. 

 

Stabilized Base Course 

• Coal Fly Ash in Pozzolanic Stabilized Mixtures for Flexible Pavement Systems (Flexible 

Pavement Manual), American Coal Ash Association, Washington, DC. 

• Guidelines and Guide Specifications for Using Pozzolanic Stabilized Mixture (Base Course or 

Subbase) and Fly Ash for In-Place Subgrade Soil Modifications, AASHTO Task Force Report 

28, Washington, DC. 

• Soil and Pavement Base Stabilization with Self-Cementing Coal Fly Ash, American Coal Ash 

Association, Alexandria, Virginia, May 1999.  

• Flowable Fill ACI 229R, Controlled Low Strength Materials, American Concrete Institute, 

Farmington Hills, Michigan. 

• NRMCA Flowable Fill Pamphlet, National Ready Mixed Concrete Association. 

 

3 ASTM International, formerly known as American Society for Testing and Materials, is an international standards 
organization that develops and publishes voluntary consensus technical standards for a wide range of materials, products, 
systems, and services. 
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Grouts for Pavement Sub-sealing 

• Slab Stabilization Guidelines for Concrete Pavements, Technical Bulletin 018P, American 

Concrete Pavement Association, Skokie, Illinois, 1994. 

 

Soil Improvement 

• Soil and Pavement Base Stabilization with Self-Cementing Coal Fly Ash, American Coal Ash 

Association, Alexandria, Virginia, May 1999. 

• Fly Ash for Soil Improvement, Geotechnical Special Publication No. 36, American Society of 

Civil Engineers, New York, New York, 1993. 

• Guidelines and Guide Specifications for Using Pozzolanic Stabilized Mixture (Base Course or 

Subbase) and Fly Ash for In-Place Subgrade Soil Modifications, AASHTO Task Force Report 

28, Washington, DC. 

 

Structural Fills/Embankments 

• ASTM E 1861, Structural Guide for the Use of Coal Combustion By- Products in Structural 

Fills, American Society for Testing and Materials, West Conshohocken, Pennsylvania. 

• Technical Advisory T 5080.9, Use of Coal Ash in Embankments and Bases, U.S. Department 

of Transportation, Federal Highway Administration, Washington, DC, May 1988.  

 

Asphalt Pavements 

• American Association of State Highway Transportation Officials. Standard Method of Test, 

Mineral Filler for Bituminous Paving Mixtures, AASHTO Designation M17-83, Part 1 

Specifications, 14th Edition, 1986. 

• L. Allen Cooley, Jr. and Michael H. Huner.Evaluation of Fly Ash Sources for Use as Mineral 

Filler in Hot Mix Asphalt, Proceedings: 14th International Symposium on Management and 

Use of Coal Combustion Products, Volume 2, Palo Alto, California, January 2001. 

 

7.2.2 Coal fly ash in bricks and clay bricks 

A laboratory study into the characteristics and leaching behaviour of coal fly ash for the use as base 

material for bricks (Gupta et al, 2017) encouraged the use of fly ash bricks compared to clay bricks 

due to its environmental stability and leaching behaviour.   

 

7.2.3 Coal ash as substitute for cement and river sand 

Rafieizonooz et al (2017) investigated the toxicity characteristics and durability of concrete containing 

coal ash as substitute for cement and river sand. From their TCLP (toxicity characteristic leaching 

procedure) results, they concluded that none of the toxic elements leached higher than the maximum 

concentration of contaminants for toxicity characteristics. They concluded that transportation, disposal 
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and utilization of coal ash as clean construction material’s replacement could be utilized to reduce 

environmental problems, increase efficiency and reduced unit cost production of concrete. 

 

7.2.4 Coal ash re-use (EPA, 2021) 

Coal ash, also referred to as coal combustion residuals (CCR), can be used in different products and 

materials. Coal ash can be beneficially used to replace virgin materials removed from the earth, thus 

conserving natural resources. EPA encourages the beneficial use of coal ash in an appropriate and 

protective manner, because this practice can produce positive environmental, economic, and product 

benefits such as: reduced use of virgin resources, lower greenhouse gas emissions, reduced cost of 

coal ash disposal, and improved strength and durability of materials. The most recent available data 

from responses to an American Coal Ash Association (ACAA) survey of electric utilities shows that in 

2018, at least 41 million tons of coal ash were beneficially used. 

 

Encapsulated uses of CCR involve binding the coal ash, such as in wallboard, concrete, roofing 

materials, and bricks in a way that minimizes the CCR from escaping into the surrounding environment. 

There are important benefits to the environment and the economy from the use of coal ash in 

encapsulated form. The two largest encapsulated uses reported by the ACAA in 2018 are fly ash used 

in "concrete/concrete products/grout" (13.4 million tons) and flue gas desulfurization (FGD) material 

gypsum used in "gypsum panel products" (12.3 million tons), making up over 60 percent of the total 

amount of coal ash beneficially used. 

 

In 2013, EPA developed a methodology for evaluating encapsulated beneficial uses of CCR. This 

methodology can support beneficial use determinations by allowing the user to demonstrate whether 

releases from an encapsulated beneficial use of coal ash are comparable to or lower than those from 

analogous products made without coal ash, or are at or below relevant regulatory and health-based 

benchmarks, during use. EPA used the methodology to evaluate the potential environmental impacts 

associated from fly ash used as a direct substitute for portland cement in concrete, and from FGD 

gypsum used as a replacement for mined gypsum in wallboard. EPA’s evaluation concluded that the 

beneficial use of encapsulated CCR in concrete and wallboard is appropriate because environmental 

releases are comparable to or lower than those from analogous non-CCR products or are at or below 

relevant regulatory and health-based benchmarks (EPA, 2001). 

 

7.3 Monitoring volumes of ash produced 

As per requirements of the GN 715 in GG 41777 of 18 July 2018, Regulation 9 (c) (Regulations 

Regarding the Exclusion of a Waste Stream or a Portion of a Waste Stream from the Definition of 

Waste), the application must demonstrate “a mechanism to record the amount of waste disturbed to 

specific users for a permitted use; including the number of enterprises established or supported and 
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the extent to which previously disadvantaged individuals have been supported”. Below is the 

mechanisms in which the applicant will monitor the volume of ash collected from their site: 

 

• Volumes of ash collected will be measured via our weighbridge. 

• Each load leaving the site will be recorded in a register with the following information: 

o Volume in kg 

o Name of entity receiving coal ash 

o Indication of ash use  

o Transportation Vehicle registration number 

o Name of transportation company 

o Confirmation of transportation mitigation measures as per the coal ash 

declassification application risk assessment 

 

8. Conclusion 

The objective of this project is to submit an application to the minister of The Department of 

Environment, Forestry and Fisheries (“DEFF”) to exclude coal ash from the definition of “waste” as per 

the requirements of the GN 715 in GG 41777 of 18 July 2018 (Regulations regarding the exclusion of 

a waste stream or a portion of a waste stream from the definition of waste). 

 

The investigation assessed the risk related to the beneficial use of the ash material (brickmaking) and 

proposed a risk management plan to manage the material in an environmentally sustainable manner.  

Based on the data generated and the assessment the following are concluded: 

• The ash is a low risk waste with low potential for contaminant release but does require some 

level of control and ongoing management to protect health and the environment. 

• The ash does not pose any risk towards acid generating potential.  

• The major receptors that could be potentially affected include soil, surface water, groundwater 

and air.  

• Uncontrolled seepage or wind dispersion could result in contamination of water resources and 

air quality, but the risks are perceived to be low even unmitigated. 

• The potential impacts will have little real effect and will not have an influence on or require 

modification of the activities.   

• Certain mitigation factors are recommended to manage the material in an environmentally 

sustainable manner to ensure that little/no cumulative impacts affect the environment.  

• Based on the leachate assessment, the ash has low potential for contaminant release and the 

beneficial use thereof should not pose any environmental risks, although some level of control 

and ongoing management would be necessary. 
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APPENDIX A:  
PRODUCTION FLOW CHART 
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Figure 2: Boiler diagram and description 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Coal ash production flow chart 
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APPENDIX B:  
SAFETY DATA SHEET 

 




