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1 INTRODUCTION  

HydroScience CC was appointed to conduct and document a risk-based assessment for the 

Transvaal Gold Mining Estates (TGME) Pilgrims Rest Tailings Storage Facility (TSF) 

expansion after reopening of the mine. 

This report documents the characteristics of the tailings waste and the potential risk the TSF 

pose to the receiving environment.  

2 LEGAL FRAMEWORK 

2.1 National Water Act (Act 36 of 1998) 

Regarding the disposal of mineral residues, the Regulations on Use of Water for Mining and 

Related Activities, aimed at the Protection of Water Resources (GNR 704 of 1999) provide for 

the protection of the water resource in the context of mining and related activities, notably 

Regulation 7(a) which requires the prevention of water containing waste or any substance 

which is likely to cause pollution from entering a water resource. The standard that is applied 

by the Department of Water and Sanitation (DWS) in considering the acceptability of a 

pollution control barrier system in this regulatory context is either: 

• A “compliant design”, which the DWS bases on the Waste Classification and 

Management Regulations (GNR 634 - 636 of 2013), notwithstanding these 

regulations no longer being applicable in terms of the amended GNR 632 of 2015; 

or 

• A “risk-based approach” to pollution control barrier design, per the exchange of 

memoranda between the DWS and the Minerals Council (ref. WULA/1/2016 and 

EPC/60/16, respectively). 

2.2 National Environmental Management: Waste Act (Act no. 59 of 2008) 

The management of mine residues (stockpiles and waste deposits) is governed by regulations 

under the National Environmental Management: Waste Act (Act 59 of 2008): Regulations 

Regarding the Planning and Management of Residue Stockpiles and Residue Deposits from 

a Prospecting, Mining, Exploration or Production Operation (GNR 632 of 2015), which provide 

for the characterisation of mine residues (all forms of mine waste and stockpiles) as the basis 

for a risk assessment. 

When promulgated, GNR 632 of 2015 also provided that the pollution control barrier system 

be driven by the Waste Classification and Management Regulations (GNR 634 - 636 of 2013), 

based upon the leachable and total concentrations of specified constituents of concern. 

However, GNR 632 of 2015 was amended on 21 September 2018, removing the reference to 

the Waste Classification and Management Regulations, and instead requiring that the 

pollution control barrier system be driven by a risk assessment based upon the geochemical 

hazard and toxicology of the waste material and the risk of the water resource and other 

receptors. 
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3 OBJECTIVE AND APPROACH 

The aim of the study is to assess the risk posed by the TSF on the receiving environment i.e. 

groundwater, surface water and aquatic habitat. 

The risk-based approach towards the risk assessment of the TSF included the following: 

• Characterisation of the mining residue waste streams: 

o Geochemical characteristics, 

o Physical characteristics, and 

o Toxicity 

• Waste classification for the purpose of SANS10234. 

• Waste assessment as a point of reference. 

• Source-pathway-receptor assessment to evaluate the impact on the receiving 

groundwater and surface water environment, considering: 

o The vulnerability of the local aquifer(s), 

o The presence of vulnerable ecosystems,  

o The predicted runoff and seepage chemistry,  

o Prevention of pollution to satisfactorily mitigate the impact on groundwater and 

surface water and on biodiversity. 

4 PROJECT DESCRIPTION 

4.1 Activity location and description 

The TSF study area is located approximately 2.7 km to the south-west of the town of Pilgrims 

Rest (Figure 1), Mpumalanga within the jurisdiction of the Thaba Chweu Local Municipality 

and within the greater Ehlanzeni District Municipality. It is an existing mine which has been in 

operation since 1895, making it the oldest gold mining company in South Africa. The existing 

TSF will be recommissioned when the mine is re-opened. The facility is deemed to be 

structurally sound, but refurbishment will be required to allow for tailings deposition and return 

of water to the plant. Future TSF extension is planned towards the east of the existing TSF 

(MvB Consulting, 2019; Maleka Environmental Consulting, 2020). The current TSF is unlined.  

4.2 Environmental setting 

4.2.1 Topography, climate and drainage 

The project area is in the Drakensberg Mountain range, with Pilgrims Rest at an elevation of 

1300 metres above mean sea level (mamsl) and the TSF at an elevation of 1287 mamsl.  

The general topography of the project area can be described as undulating and mountainous, 

with moderate to steep slopes and flat areas occur along the Blyde River floodplain, 1249 

mamsl. Drainage is towards the Blyde River. 

The mean annual precipitation (MAP) of the area is 948 mm/a during the summer months 

(October to March) and the average evaporation exceeds rainfall at 1179 mm/a.  
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Figure 1 Location of TSF 
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4.2.2 Catchment and WMA 

The study area falls within the B60A Quaternary Catchment of the Olifants River Management 

Area, in the upper to middle parts of the Blyde River catchment. The project area is drained 

by a number of non-perennial drainage lines, which are tributaries of the Blyde River. The 

Blyde River has its source approximately 20 km south-west of the project, flowing into the 

Blyderivierspoort Dam 40 km to the north-east of the project (Maleka Environmental 

Consulting, 2020). The Blyde River flows 200 m north of the TSF. 

4.2.3 Surface water quality 

Water quality of the Blyde River in the area of the TSF (sampling point S19) is compliant with 

Water Use License (WUL) limits and Resource Quality Objectives (RQO) for the catchment 

(Maleka Environmental Consulting, 2020). 

The in-stream sampling points in the Blyde River showed good qualities throughout, with no 

exceedances of limits and show no indications of increasing salt loads which is what is 

expected from a historically impacted site. Throughout the monitoring periods, there was no 

detection of total Cyanide, free Cyanide or Mercury in any of the Blyde River monitoring points, 

indicating that current activities are not contributing any of these elements to the environment 

(Maleka Environmental Consulting, 2020). 

4.2.4 Aquatic habitat 

The ecological status of the Blyde River catchment are as follows (SAS, 2020): 

• Present Ecological Status (PES) Category median: Moderately Modified (Class C) 

• Ecological Importance and sensitivity (EIS): Very High 

• Present Ecological Management Class (PEMC): Class C Moderately Modified 

• Desired Ecological Management Class (DEMC): A Highly sensitive system 

The 2020 aquatic ecological assessment (SAS, 2020) included two (2) sites next to the TSF 

in the Blyde River. The riparian zone was well covered by grasses, shrubs and trees with 

limited indication of erosion. 

The assessment also showed that water quality at these points complied with the RQO and 

that the impact of the upstream mining activities on this part of the river is limited. The 

assessment can be summarised as follows: 

• The macro-invertebrate community integrity in the Blyde River next to the TSF is 

regarded as excellent;  

• The instream habitat integrity is natural and unimpacted by erosion and sedimentation; 

• The fish community integrity is unmodified; 

• Overall, the EcoStatus Category comply with the RQIS PES classification of Category 

C. The riparian habitat integrity was classified as a Category C/D (Moderately to 
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Largely Modified) at the upstream site, while improving slightly at the downstream site 

to Category B/C (Largely Natural to Moderately Modified) conditions. 

No whole effluent toxicity testing (WETT) of water samples collected from the Blyde River next 

to the TSF were conducted.  

4.2.3 Geology 

The stratigraphy of the study area, from top to bottom, includes the Timeball Hill Formation 

(shales), the Bevetts’ Unconformity (a combination of quartzite and chert conglomerate in a 

quartzite matrix) and the interface between of the Big Chert Marker (chert) and underlying 

Malmani dolomites. 

The mineralisation in the project area is principally “flat” bedding parallel shears located mainly 

on shale partings within Malmani Dolomites. However, mineralisation also occurs in other 

formations of the Transvaal Supergroup. The ore bodies occur as narrow quartz-carbonate 

veins (reefs), which occupy bedding parallel faults and shears, and generally conform to the 

shallow regional dip of the strata. Gold mineralisation is accompanied by various sulphides of 

Fe, Cu, As and Bi (Maleka Environmental Consulting, 2020).  

The geotechnical investigation conducted as part of the feasibility study for extension of the 

TSF (Eco Elementum, 2021) showed that the geological formations underlying the TSF area 

can be grouped as transported soils; intrusive formations comprising weathered diabase; and 

finally weathered altered dolomite (WAD). Two sinkholes were observed on the northern toe 

line of the TSF and another on the southern boundary.  

4.2.4 Aquifer characterisation 

Groundwater occurrences in the study area are predominantly restricted to the following types 

of terrains: 

• Primary aquifers consisting of the quaternary sediments which are restricted to the 

river valleys. 

• Weathered and fractured rock aquifer in the Timeball Hill formations. 

• Dolomitic and Karst Aquifers. 

Groundwater level data indicates a good correlation (92%) between the topography and the 

groundwater level, indicating that the groundwater flow follows the topographical gradient. The 

aquifer is a sensitive receptor and an important potential transport pathway for contaminants 

(MvB Consulting, 2019). 

The groundwater level underlying the TGME existing TSF area is deep (110m – 380m). Based 

on the monitoring boreholes in the area the groundwater level varies between 1224.43 – 

1240.52 mamsl. 
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 4.2.5 Groundwater quality 

Groundwater flow mimics the topography and is in a northerly direction at the TSF, towards 

the Blyde River. Groundwater monitoring data indicate the following:  

• Most of the pH values are higher (alkaline) than the WUL limits, but falls within the 

SANS 241 limits; 

• The TDS, calcium, magnesium and sodium concentrations are slightly elevated in 

boreholes BGW6 and BGW7 located close to the TSF; and 

• The elevated manganese concentrations in the groundwater can be attributed to 

the dolomitic aquifer.  

The Piper diagram of the groundwater data show that the samples located at the TSF are 

classified as Ca-HCO3 water (typical shallow fresh, uncontaminated water) (MvB Consulting, 

2019). 

5 CONCEPTUAL SITE MODEL 

Based on all available information, the conceptual site model can be summarised as follows: 

• The current TSF is unlined and Return Water Dams (RWD) are not appropriately 

(Class C) lined; 

• The Blyde River and its associated wetland runs 200 m north of the TSF and is 

considered a sensitive receptor;  

• Surface water quality is within WUL and RQO limits; 

• Aquatic habitat is moderately modified and considered as highly sensitive; 

• Groundwater flows in a northerly direction towards the Blyde River; 

• Depth to groundwater is 1252 mamsl (8 mbs) upstream of the TSF and 1233 mamsl 

(35 mbs) downstream of the TSF; 

• Groundwater quality has not been negatively impacted by the TSF. 

6 WASTE CHARACTERIZATION 

6.1 Sampling analyses 

Samples of the old and new tailings were collected and submitted to Talbot laboratory for the 

following analyses (GeoDyn Systems, 2021): 

• Acid digestion to determine total concentrations of constituents as per GNR 635 of 

2013); 

• ASLP Deionised water to determine leachable concentrations of constituents as per 

GNR 635 of 2013). 

6.2 Mineralogy 

No X-ray Diffraction (XRD) analyses are available to assess the mineralogy of the tailings 

material. Based on the geology and gold bearing minerals, it is assumed that the tailings will 

contain dolomite (CaMg(CO3)2) and calcite (CaCO3). 
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6.3 Acid generation potential 

No acid base accounting (ABA) results are available to indicate the relative proportions of acid 

generating and neutralising elements within the tailings samples. However, gold mine tailings 

are generally acid generating due to the presence of pyrite. The presence of dolomite and 

calcite in the tailings will result in neutralisation potential to lessen the effect of acid generation. 

6.4 Short-term leach tests 

The results of the ASLP deionised water leach test and the geochemical modelling results are 

discussed in section 7. The conclusion of these tests is that the concentrations of constituents 

in the leachate is low and that the impact on the environment is limited (GeoDyn Systems, 

2021). 

7 WASTE ASSESSMENT 

Although waste assessment in terms of GNR 635 of 2013 is no longer the driver of pollution 

control barrier design, it provides a useful reference point for engagement with the regulator 

as well as for the development of a “compliant design”, should this prove desirable. 

The analytical results of the waste samples compared with the GNR 635 concentration 

thresholds are indicated in Table 1 (total concentrations) and Table  2 (leachable 

concentrations). These results indicate the following: 

• Elevated total As in old tailings and DMS Plant, exceeding TCT1 but below TCT2 and 

higher than TCT0 in new tailings; 

• Total Cu and Mn concentrations in all samples were > TCT0 but < TCT1; 

• Elevated total Ba (DS01 and DMS), Pb (DS01 and DS02) and Sb (DS01, DS02 and 

DMS) exceeding TCT0 but < TCT1; 

• Leachable As in old tailings and DMS plant exceeded LCT0; and 

• SO4 concentrations in DS01 and DS02 exceeded LCT0 but were < LCT1. 

Based on the analytical data, the waste assessment of the tailings samples are as follows: 

Sample Waste type Comment 

DS01 Type 2 TCT1 ≤ TC(As) ≤ TCT2 and LCT0 ≤ LC ≤ LCT1 

DS02 Type 2 TCT1 ≤ TC (As) ≤ TCT2 and LCT0 ≤ LC ≤ LCT1 

DMS Float Type 2 TCT1 ≤ TC (As) ≤ TCT2 and LCT0 ≤ LC ≤ LCT1 

TGME New Type 3 TCT0 ≤ TC ≤ TCT1 but LC < LCT0 
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The geochemical modelling results (GeoDyn Systems, 2021) showed the following: 

• New tailings leachate is likely to be alkaline, mostly due to the low concentration of 

sulphide minerals and the presence of dolomite and calcite in the material. The metal 

and metalloid concentrations, specifically As, Cu, Mn and Fe in the leachate as well as 

the SO4 concentration is likely to be lower than the LCT0 values. This implies that the 

risk for metal and metalloid contamination from the new tailings material is negligible; 

• Old tailings leachate is likely to be alkaline due to the sufficient neutralisation capacity 

of the carbonate minerals (dolomite and calcite). The SO4 and TDS concentrations are 

likely to exceed the LCT0 but not the LCT1 values. Similarly, the As and Cu 

concentrations are likely to exceed the LCT0 values, but not the LCT1 values.  
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Table 1. Total concentration of constituents of concern in overburden compared to GNR 635 TCT thresholds (MvB Consulting, 2019) 

 

Notes Grey: TC >TCT0 but < TCT1; Yellow: TC >TCT1 but < TCT2; Red: TC >TCT2 

TCT0 TCT1 TCT2
DS01

old tailings

DS02

old tailings

DMS Float

DMS plant

TGME New

new tailings

mg/kg mg/kg mg/kg

Arsenic As 5.8 500 2 000 1 528 1 808 568 31.6

Boron B 150 15 000 60 000 b.d. b.d. b.d. b.d.

Barium Ba 62.5 6 250 25 000 223.6 59.2 169.6 1.2

Cadmium Cd 7.5 260 1 040 0.8 0.4 b.d. b.d.

Cobalt Co 50 5 000 20 000 18.4 8.4 5.2 5.2

Chromium (Total) Cr(Total) 46 000 800 000 n.a 215.2 150.4 71.2 16.8

Chromium (VI) Cr(VI) 6.5 500 2 000 b.d. b.d. b.d. b.d.

Copper Cu 16.0 19 500 78 000 1 228 1 128 167.6 16.4

Mercury Hg 0.93 160 640 b.d. b.d. b.d. b.d.

Manganese Mn 1 000 25 000 100 000 6 400 2 412 4 400 3 316

Molybdenum Mo 40 1 000 4 000 2 2 4.4 b.d.

Nickel Ni 91 10 600 42 400 81.6 38 24 14.8

Lead Pb 20 1 900 7 600 256.4 31.2 2.8 3.2

Antimony Sb 10 75 300 88 78 32 b.d.

Selenium Se 10 50 200 0.4 b.d. b.d. b.d.

Vanadium V 150 2 680 10 720 60.8 28.8 32.4 11.6

Zinc Zn 240.0 160 000 640 000 171.6 106.8 30.8 18.4

Fluoride F 100 10 000 40 000 b.d. b.d. 2.96 6.03

Cyanide (Total) CN
-
(Total) 14 10 500 42 000 b.d. b.d. b.d. b.d.

Metal Ions

Inorganic Anions

R635 Total Concentration 

Threshold Values

Waste constituents Abbreviation

TGME Pilgrim's Rest Mineral Waste Material

mg/kg
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Table 2. Leachable (ASLP 1:20 deionised water) concentration of constituents of concern compared to GNR 635 LCT thresholds (MvB Consulting, 2019) 

Notes: Grey: LC >LCT0 but <LCT1; Yellow: LC >LCT1 but <LCT2; Orange: LC >LCT2 but <LCT3; Red: LC>LCT3 

LCT0 LCT1 LCT2 LCT3
DS01

old tailings

DS02

old tailings

DMS Float

DMS plant

TGME New

new tailings

mg/L mg/L mg/L mg/L

Arsenic As 0.01 0.5 1 4 0.027 0.040 0.020 0.001

Boron B 0.5 25 50 200 b.d. b.d. b.d. b.d.

Barium Ba 0.7 35 70 280 0.036 0.028 0.002 0.001

Cadmium Cd 0.003 0.15 0.3 1.2 b.d. b.d. b.d. b.d.

Cobalt Co 0.5 25 50 200 0.007 0.005 <0.001 0.005

Chromium (Total) Cr(Total) 0.1 5 10 40 b.d. b.d. b.d. b.d.

Chromium (VI) Cr(VI) 0.05 2.5 5 20 b.d. b.d. b.d. b.d.

Copper Cu 2.0 100 200 800 b.d. b.d. b.d. b.d.

Mercury Hg 0.006 0.3 0.6 2.4 0.002 0.001 b.d. b.d.

Manganese Mn 0.5 25 50 200 0.256 0.098 b.d. b.d.

Molybdenum Mo 0.07 3.5 7 28 0.002 0.001 0.003 b.d.

Nickel Ni 0.07 3.5 7 28 b.d. b.d. b.d. 0.005

Lead Pb 0.01 0.5 1 4 b.d. b.d. b.d. b.d.

Antimony Sb 0.02 1.0 2 8 0.001 0.009 0.006 b.d.

Selenium Se 0.01 0.5 1 4 b.d. b.d. b.d. b.d.

Vanadium V 0.2 10 20 80 b.d. b.d. b.d. b.d.

Zinc Zn 5.0 250 500 2 000 b.d. b.d. b.d. b.d.

Total Dissolved Solids TDS 1 000 12 500 25 000 100 000 396 436 60 38

Chloride Cl 300 15 000 30 000 120 000 8 6 b.d. b.d.

Sulphate SO4 250 12 500 25 000 100 000 265 279 19 <2

Nitrate as Nitrogen NO3-N 11 550 1 100 4 400 b.d. b.d. b.d. b.d.

Fluoride F 2 75 150 600 b.d. b.d. b.d. b.d.

Cyanide (Total) CN
-
(Total) 0 4 7 28 b.d. b.d. b.d. b.d.

Inorganic Anions

R635 Leach Concentration Threshold 

Values

Abbreviation
Inorganic Waste 

constituents

TGME Pilgrim's Rest Mineral Waste Material

Metal Ions

mg/L
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8 WASTE CLASSIFICATION 

The tailings were classified according to GNR 634 of 2013 and SANS 10234 (based on the 

Global Harmonised System) indicating physical, human health and aquatic environment 

hazards. The SANS 10234 covers the harmonised criteria for classification of potentially 

hazardous substances and mixtures, including wastes, in terms of its intrinsic 

properties/hazards. 

Based on available data and information, the tailings are classified as follows in terms of SANS 

10234: 

• Physical hazards – Tailings is not explosive, flammable or oxidising and does not 

release toxic gases when in contact with water or acid. Therefore, it is not 

hazardous in terms of physical characteristics. 

• Health hazards – The total As concentrations in the old tailings exceeded the 

>0.1% cut-off level for carcinogens. In the rest of the samples, the concentrations 

of all constituents were <1% cut-off levels. Based on this assessment, the total As 

content of the old tailings could pose a risk to human health resulting in hazardous 

classification according to SANS 10234. 

• Environmental hazard – The leachable concentration of all the analysed 

Constituents of Concern (COC) except As and SO4, were lower than LCT0 and in 

most cases, below the reporting limits. Due to the low leachable concentrations of 

all CoCs, in all the samples, the tailings is not hazardous to the environment in 

terms of SANS 10234. 

9 SOURCE-PATHWAY-RECEPTOR (SPR) ANALYSES 

9.1 Sources 

The potential source/s include the TSF and RWDs. The current TSF is unlined and the RWDs 

are not appropriately (Class C) lined. The TSF extension and new RWD will be appropriately 

lined. Potential contamination could be due to leaching from the current TSF and RWDs as 

well as potential spillage from the RWDs. Run-off/contaminated storm water from the TSF are 

intercepted by lined paddocks to prevent contamination. 

The CoC associated with gold tailings include SO4, Ca, Mg, Fe, Mn and As. However, the 

analytical results indicate that the leachable concentrations of these CoCs are low. 

Although no analytical data is available to assess the acid generation capacity of the tailings, 

the presence of dolomite and calcite indicate sufficient neutralisation potential to alleviate acid 

generation (should it be present).  

9.2 Pathways and receptors 

The pathways and receptors include the groundwater resource, Blyde River, the aquatic 

habitat as well as water users (surface- and groundwater). Recent monitoring data and 
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assessments (Maleka Environmental Consulting, 2020; SAS, 2020 & MvB Consulting, 2019) 

indicate that operations had limited impact on surface- and groundwater quality. 

The Blyde River (200 m from the current TSF) and its associated wetland is considered as 

vulnerable ecosystems. Similarly, the underlying dolomitic aquifer is vulnerable to 

contamination. It is assumed that local communities and farmers use the surface- and 

groundwater for domestic and agricultural purposes. 

10 RISK ASSESSMENT 

10.1 Methodology  

Risk assessment/evaluation is the process of evaluating the magnitude, duration, scale and 

probability (frequency) of consequences and risk occurrences of an activity or exposure. The 

risk rating (significance) of potential impacts is calculated as follows:  

Risk = Consequence (magnitude + scale + duration) * Likelihood/probability 

The quantitative ratings used for magnitude, spatial scale, duration and probability is shown 

in Table 3. 

Table 3 Quantitative ratings for different variables in the risk assessment 

Spatial Scale Duration 

International 5 Permanent 5 

National 4 Long-term (>15 years) 4 

Regional 3 Medium term (5-15 years) 3 

Local 2 Short term (1-5 years) 2 

Site only 1 Transient (<1 year) 1 

Magnitude Probability 

Very high / don't know 10 Definite 5 

High 8 Highly probable (60-90% chance) 4 

Moderate 6 Medium probability (40-60% chance) 3 

Low 4 Low probability (5-40% chance) 2 

Minor 2 Improbable (<5% chance) 1 

None 1 None 0 

 

The risk rating classes based on the calculated ratings, are shown in Table 4. 

Table 4 Risk rating classes 

Risk Rating Class Management description 

<30 (L) Low risk 
Status quo acceptable, short-term effects to 
environment which can easily be mitigated if required. 

30-75 (M) Moderate risk 
Medium- or long-term effects to environment. Mitigation 
required 

>75 (H) High risk Negative long-term/permanent change to environment 
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10.2 Risk assessment outcome 

The outcome of the risk assessment, based on the available information, is presented in Table 

5 and indicate the following: 

• Current TSF: Low environmental impact (supported by monitoring data) and no 

mitigation is required; and 

• New extended TSF: Low environmental impact (TSF and RWDs will be 

appropriately lined) and no mitigation is required. 

10.3 Proposed Mitigation measures 

Due to the low environmental risk of the TSF and RWDs, which is confirmed by monitoring 

data, no mitigation interventions are required.  
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Table 5 Risk assessment table 

Activity Aspect Impact 

Pre-mitigation Risk 

Mitigation Measures 

Post-mitigation Risk 

M
a
g

n
it

u
d

e
 

S
p

a
ti

a
l 

s
c
a
le

 

D
u

ra
ti

o
n

 

C
o

n
s
e
q

u
e
n

c
e

 

P
ro

b
a
b

il
it

y
/L

ik
e
li
h

o
o

d
 

S
ig

n
if

ic
a
n

c
e

 

R
is

k
 R

a
ti

n
g

 

C
o

n
fi

d
e

n
c
e
 l

e
v
e
l 

%
 

M
a
g

n
it

u
d

e
 

S
p

a
ti

a
l 

s
c
a
le

 

D
u

ra
ti

o
n

 

C
o

n
s
e
q

u
e
n

c
e

 

P
ro

b
a
b

il
it

y
/L

ik
e
li
h

o
o

d
 

S
ig

n
if

ic
a
n

c
e

 

R
is

k
 R

a
ti

n
g

 

Current 
TSF and 
tailings 

Groundwater quality 
Seepage/leaching into 
groundwater from 
unlined TSF 

6 3 4 13 2 26 L 80 None required 6 3 4 13 2 26 L 

Surface water 
quality and aquatic 
ecosystem 

Contaminated run-off to 
Blyde River 

6 3 4 13 1 13 L 80 None required 6 3 4 13 1 13 L 

Spillage/seepage from 
RWDs (inappropriately 
lined) 

6 3 4 13 2 26 L 80 None required 6 3 4 13 2 26 L 

TSF 
Extension 
and new 
tailings 

Groundwater quality 
Seepage/leaching into 
groundwater from lined 
facility 

6 3 4 13 1 13 L 80 None required 6 3 4 13 1 13 L 

Surface water 
quality and aquatic 
ecosystem 

Contaminated run-off  6 3 4 13 1 13 L 80 None required 6 3 4 13 1 13 L 

Spillage/seepage from 
RWDs (lined facility) 

6 3 4 13 1 13 L 80 None required 6 3 4 13 1 13 L 



Pilgrims Rest TSF RA 
TGME 

    

 

October 2021                   Page 15 

 

11 SUMMARY AND CONCLUSION 

The summary of the SPR and risk assessment is presented in Table 6. The tailings is assumed 

to be acid generating since it is gold tailings, but due to the presence of dolomite and calcite 

in the geology, the neutralisation potential will be sufficient to alleviate acid generation. 

The GNR 635 waste assessment indicated variable total concentrations of constituents in old 

and new tailings samples, with elevated total As (>TCT1) in the old tailings. The ASLP leach 

tests indicated low leachable concentrations of constituents in the new tailings, with elevated 

As and SO4 (>LCT0) in the old tailings. Due to the low leachability of constituents in the new 

tailings, it is expected to react more like Type 4 waste than Type 3 waste and therefore the 

impact on the receiving environment is expected to be insignificant. 

The elevated total As concentrations in the old tailings could pose an impact on human health 

when workers or the public come into contact with the waste (very low probability).  

Table 6 Tailings residue Risk Assessment Summary 

Aspect Tailings 

Chemical Acid generating Assumption: Gold tailings are generally acid 

generating. Pilgrims rest tailings has sufficient 

neutralisation potential (presence of dolomite and 

calcite) to alleviate acid generation 

Chemical composition of leachate 

(short-term) 

Short-term deionised leach data indicate low 

leachability 

Geochemical modelling indicates alkaline leachate 

Propensity to oxidise and decompose, 

stability and reactivity 

Assumption: Not containing minerals that will react 

with oxygen and water to produce Acid Rock 

Drainage (ARD)  

Concentration of volatile organics Not applicable 

Mineralogy Acid-forming minerals Unknown 

Waste 

classification 

Physical hazards Not hazardous 

Health hazards Elevated total As in selected samples (>0.1%) - 

Hazardous 

Environmental hazard Not hazardous 

Classification Hazardous in terms of SANS10234 

Total concentrations TC > TCT1 (As in old tailings), TC > TCT0 (Ba, Cu, 

Pb, Sb, Mn) 

Leachable concentrations LC > LCT0 (As, SO4 in old tailings) 

Assessment Old tailings: Type 2 

New tailings: Type 3 waste, acting like Type 4 due to 

low leachability 

Toxicity Ecotoxicology Unknown 
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Aspect Tailings 

Vulnerability of the aquifer 
Local aquifer is vulnerable to contamination 

Presence of vulnerable ecosystems Blyde River and associated wetland are vulnerable 

Mitigation measures to manage the impact on 

receiving environment 
Due to the low impact, no mitigation is required 
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